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Abstract

Background Diabetes self-management (DSM) helps people with diabetes to become actors in their disease.
Deprived populations are particularly affected by diabetes and are less likely to have access to these programmes.
DSM implementation in primary care, particularly in a multi-professional primary care practice (MPCP), is a valuable
strategy to promote care access for these populations. In Rennes (Western France), a DSM programme was designed
by a MPCP in a socio-economically deprived area. The study objective was to compare diabetes control in people
who followed or not this DSM programme.

Method The historical cohort of patients who participated in the DSM programme at the MPCP between 2017

and 2019 (n=69) was compared with patients who did not participate in the programme, matched on sex, age,
diabetes type and place of the general practitioner’s practice (n=138). The primary outcome was glycated haemo-
globin (HbA1c) change between 12 months before and 12 months after the DSM programme. Secondary outcomes
included modifications in diabetes treatment, body mass index, blood pressure, dyslipidaemia, presence of microal-
buminuria, and diabetes retinopathy screening participation.

Results HbA1c was significantly improved in the exposed group after the programme (p <0.01). The analysis did
not find any significant between-group difference in socio-demographic data, medical history, comorbidities,
and treatment adaptation.

Conclusions These results, consistent with the international literature, promote the development of DSM pro-

grammes in primary care settings in deprived areas. The results of this real-life study need to be confirmed
on the long-term and in different contexts (rural area, healthcare organisation).
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Introduction

Diabetes is a chronic disease that has doubled in preva-
lence in the last three decades [1] and is now one of the
ten first causes of death worldwide [2]. Currently, 463
million people have diabetes worldwide (4.5 million in
France) and this number could rise to 700 million by
2045 [3]. Diabetes incidence has increased dramatically,
particularly that of type 2 diabetes mellitus that accounts
for 90% of all cases [4]. Diabetes is associated with high
morbidity index and altered quality of life [5-7]. Its
prevalence has particularly increased in low-income and
disadvantaged socio-economic groups [8-10], and even
more in developed countries [11]. Its prevalence was
twice as high in people receiving universal health cover-
age (UHC) [8] in whom it was also associated with worse
glycaemic control [12] and more complications [13-15].
Higher diabetes prevalence was also found in some
immigrant populations. For example, in metropolitan
France, the risk of diabetes is 2.5 times higher in women
who came from a North African country than in non-
immigrant women [9]. Therefore, the population’s con-
textual and cultural characteristics need to be considered
when developing preventive actions, such as Diabetes
Self-Management (DSM) programmes [16, 17].

DSM education brings together the knowledge and
skills that make people more aware about their health
and their health choices by offering specific training,
support and coaching [18]. DSM education enables
people with diabetes to acquire and maintain skills to
manage diabetes, resulting in quality of life improve-
ment, increasing active role with the healthcare provid-
ers (HCP), and better adherence to treatment/follow-up
and prevention of complications [19, 20]. The objective
of DSM education is to make patients more autonomous
and to produce a complementary effect to the usual phar-
macological interventions [19]. It is an ongoing process,
adapted to the disease course and the patient’s lifestyle
[21]. Although their effectiveness is acknowledged, par-
ticularly for type 2 diabetes mellitus [22—24], participa-
tion in DSM programmes in group settings is still limited
among people with diabetes [25], especially in deprived
populations. This difficult access is partly explained by
their living conditions and socio-cultural background
that complicate access to programmes and the will to
change lifestyle habits [26]. Another explanation is that
the current DSM programmes were not developed by
taking into account the social and cultural background of
the targeted populations [27].

The accessibility issues to DSM programmes and the
obstacles to DSM practice are a major research topic
[28, 29]. Furthermore, the fact that DSM education is
mostly organised in hospitals [30, 31] may constitute an
additional obstacle [32]. In 2014, in France, only 3.9% of
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self-management programmes were run in primary care
settings, compared with 82% in a hospital structure [18].
Primary care now appears to be the preferred place for
promoting access to care and reducing social inequalities
in health [27]. Multi-professional Primary Care Practices
(MPCP) bring together medical/paramedical profession-
als and social services around a common health project
to improve inter-professional collaboration and access to
care for the population [33]. Therefore, they seem suit-
able places for developing prevention programmes due to
their accessibility based on their geographical position,
relational proximity with the habitants, better cultural
knowledge by the HCP and capacity to break down social
isolation [34]. MPCPs are an opportunity to integrate
DSM education in primary care and they could become
reference structures in this field [35, 36].

In Rennes, the Villejean district is one of the five socio-
economically deprived areas of the city. The median
income is estimated at 670 euros (vs 1628 euros in the
whole city), 38.3% of the population is unemployed, and
51% of <20-year-old people receive UHC [37]. In 2015, 71
HCPs of this district decided to create the "Rennes Nord-
Ouest” MPCP and developed a collective DSM pro-
gramme for their patients with diabetes (supplementary
files 1 and 2). In accordance with the recommendations,
DSM programmes must be evaluated [18]. The value of
this programme was initially demonstrated from the
users’ point of view [34]. This qualitative study in 2020
also showed that in the first year of the DSM programme,
participants were from nine different countries and 80%
were considered as socio-economically deprived. This
assessment must be continued by including quantitative
biomedical parameters, as described in the international
literature [38]. In Europe, several randomised controlled
trials have demonstrated the benefit of group DSM for
improving glycaemic control in non-deprived popula-
tions, such as the X-PERT study [39] and the DESMOND
study [40]. In the United States, two randomised control
trials carried out by community health workers in clinics
found a significative effect of DSM programmes among
socially deprived immigrant people with diabetes [41,
42]. However, we did not find any study on similar inter-
ventions for deprived people carried out in MPCPs.

The main objective of this study in a socio-econom-
ically deprived area was to compare diabetes control
in a group that participated in a DSM programme run
by an MPCP and in a group that did not receive this
intervention.

Methods

Study design

This was an historical exposed/non-exposed cohort study
to assess the effect of a DSM intervention in primary
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care, carried out by a MPCP located in a socio-economi-
cally deprived area of Rennes, France.

Description of the intervention

The programme targeted > 18-year-old people with dia-
betes to improve or develop self-care skills and change
their eating habits. The DSM programme was designed
and implemented by the "Rennes Nord-Ouest" MPCP, in
the Villejean district, Rennes, France, in 2017. Patients
were included in the programme upon suggestion by one
of the MPCP HCPs involved in their care (e.g. general
practitioner (GP), nurse, pharmacist, chiropodist), even if
their own GP was not working at the MPCP. HCP of the
MPCP recruited participants during their usual consulta-
tions. Refusal to participate was not recorded. Only inter-
ested patients had a BEPI (Bilan educatif partagé initial,
patient-centred educational assessment) (supplemen-
tary file 3) with a HCP of the team before the DSM pro-
gramme start to fix personal objectives that were used to
prepare a personalized attendance programme to the dif-
ferent workshops.The programme consisted of seven to
nine workshops that lasted 1-2 h and were held on week-
days between 9am and 5pm over a period of 1-2 months.
The MPCP received annual funding from the local health
authority (Agence régionale de santé) to cover the inter-
vention running costs, and the training and remunera-
tion of the involved HCPs.

Exposed and non-exposed groups

The exposed group (receiving the intervention)
included > 18-year-old patients with type 1 or type 2
diabetes who were followed by at least one HCP in the
MPCP and who participated in the DSM programme
between 2017 and 2020. All the 75 patients who partici-
pated in the programme (at least BEPI completion) were
eligible. If some had participated in more than one annual
session, only their first participation was considered.

The non-exposed group included all the patients
selected from the SOPHIA database of the GPs whose
patients were in the exposed group. SOPHIA is a free
diabetes support service set up by the French pub-
lic health insurance in 2008 to offer remote coaching
(emails, personal online space, and telephone follow-up
with a nurse) adapted to the needs of people with diabe-
tes in order to help them live better with their disease.
This service was offered to all patients at the MPCP (i.e.
people in the exposed and non-exposed groups). The
SOPHIA database includes>18-year-old patients with
type 1 and 2 diabetes who are registered with a GP, have
long duration disease (LDD) status for diabetes, are affili-
ated to the public health insurance, and had at least three
prescriptions for anti-diabetic drugs in the year of the
intervention.
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Each patient in the exposed group was randomly
matched to two control patients based on sex (male or
female), diabetes type (type 1 or type 2), year of birth
(before 1960 or after; median calculated in the exposed
group) and whether their GP was a MPCP member. The
intervention date was the BEPI date.

The exclusion criteria for the exposed and non-exposed
groups were: GP’s or patient’s refusal to participate in the
study, patients unable to read and write in French, lack of
follow-up during the study period (patient arrived at the
practice after the intervention date, or left before), hae-
moglobinopathy that does not allow HbAlc monitoring,
gestational diabetes, and drug-induced diabetes.

Study endpoints
The primary outcome was glycated haemoglobin change
(HbAlc in %) between 12 months before and 12 months
after the intervention start date (i.e. the BEPI date).
Secondary outcomes were modifications in diabetes
treatment, body mass index (BMI in kg/m2), systolic
and diastolic blood pressure (in mmHg), lipid profile (low
density lipoprotein C, LDLc, in mmol/L), microalbumi-
nuria, and screening for diabetic retinopathy between
before and after the intervention.

Data collection

Data were collected by two residents in general practice
in 11 practices (21 GPs who followed the participants)
after the intervention, between March and December
2021. Data were extracted from computerised medical
records (consultations with clinical examination, labo-
ratory work-up results, and specialist letters) from the
practice professional software. Data were collected for
the years 2017 to 2020, and as close as possible to the
target dates (12 months before and 12 months after the
intervention) to obtain at least two distinct values, par-
ticularly in terms of kidney function, lipid levels and
microalbuminuria.

To characterise the two groups, each patient’s socio-
demographic data (year of birth, sex, profession, edu-
cation level, and socio-professional categories) and
medical history (diabetes type and duration, other associ-
ated LDD) were collected. Concerning chronic treatment,
prescriptions close to the target dates were identified to
determine the diabetes treatments (metformin, other
oral drugs, GLP-1 analogues, or insulin). Prescriptions
for statins, angiotensin converting enzyme inhibitors, or
related drugs were also retained.

Lastly, mentions of ophthalmological consultations
(specialist’s letters or key words) were searched in the dif-
ferent consultations within the study interval.
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Statistical analysis

Patient characteristics were expressed as n (%) for cate-
gorical variables and mean + standard deviation (SD) for
continuous variables. For univariate comparison between
(exposed and non-exposed) groups, the Student’s ¢ or
Mann-Whitney-Wilcoxon’s test was used for continuous
variables and the x2 or Fisher’s exact test for categorical
variables.

Outcome changes over time were analysed using gen-
eralised linear mixed models. A sensitivity analysis
was performed for the primary outcome using a model
adjusted for sex, age, BMI, and education level. Multi-
ple imputation was used to account for missing values.
Fifty imputed datasets were created and combined using
standard between/within-variance techniques. Statistical
analyses were computed at the two-sided o level of 5%
with SAS version 9.4 (SAS Institute, Cary, North Caro-
lina, USA).

Ethical aspects and legislation

This study was approved by the Rennes University Hos-
pital ethics committee on 14 June 2021 (Number 21.77-
2, supplementary file 5). It complied with the reference
methodology MR-004 defined by the French commit-
tee on personal data protection (Commission Nationale
Informatique et Libertés; CNIL) and with the European
General Data Protection Regulation (GDPR).
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Results

Among the 75 patients who completed a BEPI
between 2017 and 2019, 24 GP’s were identified.
Three GP’s refused to participate; each of them had
one patient who had the BEPI. As three other patients
with a BEPI refused to participate to the study, the
exposed group was composed of 69 patients (Fig. 1).
In the SOPHIA database, 488/560 patients followed by
the GPs of the patients in the exposed group did not
participate in the intervention. Therefore, a participa-
tion rate of 13% to the DSM programme could be esti-
mated. Among them, 149 were selected by random 2:1
matching. After excluding 11 patients, 138 patients
were included in the non-exposed group. With the
69 patients of the exposed group, 207 patients were
included in the study.

Description of the study population (Table 1)

The analysis did not find any significant difference
between groups concerning socio-demographic charac-
teristics, age at diabetes diagnosis [49 (+ 12) years for the
exposed group and 49 (+13) years for the non-exposed
group], and percentage of patients with diabetes dis-
covered<1 year before the intervention date [n=13
(19.1%) for the exposed group and n=22 (17.3%) for the
non-exposed group]. Education level and percentage of
retired patients [n=29 (42%) for the exposed group and

24 GPs for 75 patients who
completed a BEPI

3 GPsrefused to participate, with 1
patient each

21 GPsfor 72 patients
who completed a BEPI

.

Patients in the SOPHIA
database (n=560)

1

—

Patients who completed
the BEPI (n=72)

Excluded
(n=3):

- patient’s
refusal

Exposed group
(n=69)

Patients notincluded in
the DSM (n=488)

339 patients non
selected after random

2:1 matching
Patients selected
from SOPHIA Excluded (n=11):
(n=149) - patient’s refusal (n=5)
-gestational diabetes (n=2)
Lack of follow-up (n=2)

Diabetes due to
medication (n=1)
Haemoglobinopathy
(n=1)

Non-exposed group
(n=138)

their GP

L 207 patients included accordingto a 2:1match based 4JBEPI : Initial patient centred educational assessment,
on sex, diabetes type, age and MPCP membership of

DSM : Diabetes Self-Management, GP : General
Practitioner, MPCP : Multi-professional Primary Care

Fig. 1 Flowchart

Practice
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Table 1 Comparison of baseline sociodemographic characteristics and comorbidities in the study population
Exposed group Non-exposed group p- value
(n=69) (n=138)
Matching criteria and characteristics
Sex (missing n=0) 1.00
-Female 44 (63.8%) 88 (63.8%)
-Male 25 (36.2%) 50 (36.2%)
Diabetes type (missing n=0) 1.00
-Type 1 3(4.3%) 6 (4.3%)
-Type 2 66 (95.7%) 132 (95.7%)
GP in the MPCP (missing n=0) 62 (90.0%) 124 (90.0%) 1.00
Age in years (missing n=0) 58 (+12) 60 (+14) 0.40
Age at diabetes diagnosis, in years (missing EGn=1,NEGn=11) 49 (+12) 49 (+13) 0.89
Diabetes known for < 1 year (missing EGn=1,NEGn=11) 13(19.1%) 22 (17.3%) 0.75
Education level (missing EG n=8, NEG n=99)
No schooling 2 (3.3%) 4(10.3%) 0.16
Primary 19 (31.1%) 10 (25.6%)
Secondary (middle school, high school) 32 (52.5%) 15 (38.5%)
Higher education 8 (13.1%) 10 (25.6%)
Socio-professional categories (missing EG n=0, NEG n=24)
Farmers, craftsmen, shopkeepers 0 (0.0%) 0 (0.0%) 077
Executives, higher intellectual professions 0 (0.0%) 2 (1.8%)
Intermediate professions 3(4.3%) 7 (6.1%)
Employees 12 (17.4%) 26 (22.8%)
Workers 9 (13.0%) 10 (8.8%)
Retired 29 (42.0%) 43 (37.7%)
Not in employment? 16 (23.2%) 26 (22.8%)
LDD (missing=0)
Presence of an additional LDD 29 (42.0%) 57 (41.3%) 092
Number of additional LDD 0.6 (£09) 0.6 (+£0.8) 0.89
LDD for cardiovascular disorders 10 (14.5%) 24 (17.4%) 0.59
LDD for psychiatric disorders 10 (14.5%) 9 (6.5%) 0.06
LDD for neoplasia 5(7.2%) 15 (10.9%) 040
LDD for respiratory disorders 4 (5.8%) 11 (8.0%) 0.57
DD for neurological disorders 6 (8.7%) 9 (6.5%) 057
LDD for other disorders 7 (10.1%) 9 (6.5%) 0.36
Comorbidities
Hypertension (missing EG n=1, NEG n=0) 46 (67.6%) 92 (66.7%) 0.89
Dyslipidaemia (missing n=0) 35 (50.7%) 72 (52.2%) 084
Diabetic nephropathy (missing EG n=2, NEG n=0) 13 (19.4%) 25 (18.1%) 082
Diabetic retinopathy (missing EG n=4, NEG n=0) 7 (10.8%) 8 (5.8%) 0.25
BMI>30in kg/m? (missing EGn=2,NEGn=19) 34 (50.7%) 56 (47.1%) 0.63

Continuous variables are expressed as mean (+ standard deviation) and compared with the Student’s t or Mann-Whitney Wilcoxon test

Categorical variables are expressed as numbers (percentage) and compared with the Chi2 or Fisher’s exact test

A p-value <0.05 was considered significant

BMI Body Mass Index, EG Exposed Group, LDD Long Duration Disease, MPCP Multi-professional Primary Care Practice, NEG Non-Exposed Group

@ Unemployed people who have never worked, military, students, others

n=43 (37.7%) for the non-exposed group] were compa-
rable between groups. Presence of another known LDD
[n=29 (42%) in the exposed group and n=>57 (41.3%)
in the non-exposed group], mean number of LDDs per

patient and their nature, and comorbidities (hyperten-
sion, dyslipidaemia, known diabetic nephropathy, known
diabetic retinopathy or obesity) were not significantly dif-

ferent between groups.
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Pre-intervention data (Table 2)

Pre-intervention weight, BMI and blood pressure were
not significantly different between groups. Among
treatments, only prescription of GLP-1 analogues was
higher in the exposed group than non-exposed group
[n=12 (17.6%) vs n=6 (4.3%); p=0.01]. Among labora-
tory data, the mean HbAlc level was significantly higher
in the exposed than non-exposed group [8.3%+2.2 vs
7.1%+1.2; p<0.01], and more patients had nephropathy
with microalbuminuria in the exposed than non-exposed
group [n=19 (33.9%) vs n=17 (17.9%); p=0.02]. Adher-
ence to the annual ophthalmological follow-up was
higher in the exposed than non-exposed group [n=39
(72.2%) vs n=48 (44.4%); p <0.01].

Post-intervention changes (Table 3, Fig. 2)

After the intervention, the mean HbAlc decreased by
0.73% [-1.13; -0.33] in the exposed group and increased
by 0.35% [0.07; 0.63] in the non-exposed group (p <0.01)
(primary endpoint). All the secondary endpoints were
similar between groups (supplementary file 6). In the
secondary analyses, HbAlc change difference in the two

Table 2 Pre-intervention data
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groups after exclusion of patients with type 1 diabetes
was still significant (p <0.01) and remained also after the
sensitivity analysis adjusted for sex, age, BMI and educa-
tion level (p<0.01).

Discussion

The main result of our study is the significant difference in
HbA1lc change (p<0.01) between the exposed group and
the non-exposed group at 12 months post-intervention
(i.e. DSM programme). This result is consistent with the
literature. The systematic review by Odgers-Jewell et al.
found that DSM education in groups efficiently reduced
HbAlc by 0.3% at 12 months and up to 36 months [38].
Like in our study, there was no significant difference in
BM]I, blood pressure and LDLc change between exposed
and non-exposed groups during the same period. The
TIME randomised controlled trial on the long-term effec-
tiveness of a programme for low-income populations
in Houston community clinics found improvements in
HbAlc at 12, 18 and even 24 months post-intervention
[43]. Compared with the exposed group, HbAlc level in
the non-exposed group (conventional medical follow-up)

Exposed group (1=69)  Non-exposed group p-value
(n=138)
Clinical data
Weight in kg (missing EG n=2, NEG n=6) 823+148 836+186 p=0.61
BMIin kg /m? (missing EGn=2,NEG n=19) 31+6.1 31+6.0 p=097
SBP in mmHg (missing EG n=1,NEG n=3) 1343+13.1 1324+127 p=032
DBP in mmHg (missing EGn=1,NEG n=3) 768+9.6 763+96 p=0.74
Chronic treatment
Metformin (missing n=0) 45 (65.2%) 102 (73.9%) p=0.19
Other oral treatment (missing EGn=1, NEG n=0) 30 (44.1%) 45 (32.6%) p=0.11
GLP-1 analogue (missing EGn=1,NEG n=0) 12 (17.6%) 6 (4.3%) p=0.01
Insulin (missing EGn=1,NEG n=0) 19 (27.9%) 23 (16.7%) p=0.06
ACEl or ARA Il (missing n=0) 41 (59.4%) 68 (49.3%) p=0.17
Statins (missing n=0) 31 (44.9%) 58 (42.0%) p=0.69
Laboratory data
HbATc in % (missing EGn=2, NEGn=2) 83+22 71+£12 p<0.01
LDLc in mmol/L (missing EG n=5, NEG n=22) 28+10 29+09 p=0.46
GFR in mL/min/1,73m? (missing EG n=3,NEGn=11) 8644208 88.9+215 p=043
Microalbuminuria test performed (missing n=0) 56 (81.2%) 95 (68.8%) p=0.06
Positive microalbuminuria (missing EG n=13, NEG n=43) 19 (33.9%) 17 (17.9%) p=0.02
Specialised follow-up
Ophthalmological consultation (missing EG n=15, NEG n=29) 39 (72.2%) 48 (44.4%) p<0.01

Continuous variables are expressed as mean (+ standard deviation) and compared with the Student’s t or Mann-Whitney Wilcoxon test. Categorical variables are
expressed as numbers (percentage) and compared with the Chi2 or Fisher’s exact test

Positive microalbuminuria: defined as albuminuria > 30mg/24h or albuminuria/creatinuria ratio > 30mg/g

A p value <0.05 was considered significant

ACEIl angiotensin converting enzyme inhibitor, ARAIl angiotensin Il receptor antagonist, BMI body mass index, DBP diastolic blood pressure, EG exposed group, GFR
glomerular filtration rate, GLP-1 glucagon-like peptide 1, HbATc glycated haemoglobin fraction A1c, LDLc low density lipoprotein ¢, NEG non-exposed group, SBP

systolic blood pressure
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Table 3 Variation of each variable in the exposed and non-exposed groups between before and after the intervention
Variable Variation p-value

Exposed group Non-exposed group

Primary Outcome HbATc in % -0.73[-1.13;-0.33] 0.35[0.07;0.63] <0.01
-HbA1c in patients with DT2 -0.75[-1.17,-0.33] 0.38[0.08;0.67] <0.01
-HbATc in patients with DT1 -046 [-2.04;1.11] -0.05 [-1.16; 1.06] 0.63

Secondary Outcomes Metformin (number of TT) 1.120.23; 2.00] 0.50[-0.12; 1.14] 027
Other oral treatment (number of TT) -0.07 [-0.82; 0.67] 0.00 [-0.54; 0.56] 0.86
GLP-1 analogue (number of TT) 0.27 [-0.58; 1.13] 0.99[0.01; 1.98] 0.28
Insulin (number of TT) 0.59[-0.13;1.31] 0.29[-0.31;0.90] 0.54
ACEIl/ ARA Il (number of TT) 0.09 [0.59; 0.78] 0.22 [-0.25;0.70] 0.77
Statins (number of TT) 0.02 [-0.65; 0.70] 91[-0.29;0.67] 0.70
Weight (kg) 0.93 [-0.65; 2.52] 0.28 [-0.84; 1.42] 0.51
SBP (mmHg) 3.77 [0.04; 7.50] 2.32[-0.32;4.96] 0.53
DBP (mmHg) 3.11[0.22;5.99] 1.51[-0.52; 3.56] 037
BMI (kg/mz) 0.36 [-0.22; 0.95] 41-0.29;0.59] 057
LDLc (mmol/L) -0.28 [-0.51;0.05] -0.16 [-0.33; 0.00] 040
Microalbuminuria (number of test performed) -0.22 [-1.03; 0.58] 0.31[-0.40; 1.02] 0.33
GFR (/min/1.73m?) -2.15 [-4.60; 0.29] -4.48 [-6.21; 2.76] 0.12
Ophthalmological consultation -0.01 [-0.87; 0.85] -0.25[-0.79;0.29] 0.65

Sensitivity analysis HbATc adjusted for sex, age, BMI, and education level -0.72[-1.13;0.32] 0.36 [0.08; 0.64] <0.01

A p value <0.05 was considered

significant

ACEl angiotensin converting enzyme inhibitor, ARAIl angiotensin Il receptor antagonist, BMI body mass index, DBP diastolic blood pressure, DT1 type 1 diabetes, DT2
type 2 diabetes, GFR glomerular filtration rate, GLP-1 glucagon-like peptide, HbATc glycated haemoglobin fraction Alc, LDLc low density lipoprotein ¢, SBP systolic

blood pressure, TT Treatment

9.0

8.5

8.0 1

HbA1c

7.5

7.0

6.5

T
12 months before BEPI BEPI 12 months after BEPI

Fig. 2 HbA1c (%) change over time (24 months) in the exposed

and non-exposed groups

T

Exposed group
— — - Non-exposed group

worsened. Similarly, the randomised controlled trial by
Trento et al. [44] showed a progressive increase over 5
years in the HbAlc of controls compared with individu-
als receiving group DSM education in a hospital. In our
study, the pre-intervention HbAlc and microalbuminuria
were significantly higher in the intervention group, sug-
gesting that patients who participated in the programme
had more unbalanced and complicated diabetes. Hadji-
constantinou et al. found that patients with higher HbAlc
(>7%) benefit more from DSM programmes, as observed
for our participants [29]. In this perspective article, the
authors stressed that better outcomes were observed in
groups that included participants with higher baseline
HbAlc, younger age (<65 years), and a higher proportion
of ethnic minorities, like in our population. The lack of sig-
nificant between-group difference in HbAlc and microal-
buminuria after the intervention (supplementary file 6),
combined with the analysis of variance for HbAlc, may
indicate that the DSM intervention has a catch-up effect
between groups, bringing both populations to same level.
Indeed, while HbAlc decreased by 0.73% [-1.13; -0.33]
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in the exposed group, it increased by 0.35% [0.07; 0.63]
in the non-exposed group (p<0.01). Insulin prescription
alone cannot explain this result because changes in insulin
prescription were similar between groups (p=0.54) and
the HbA1c change difference remained also after the sub-
group analysis adjusted for insulin prescription (p <0.01).
One hypothesis to be considered is that HCPs might have
preferentially proposed the DSM programme to patients
with badly controlled diabetes, although this was not an
objective of the programme. In an interdisciplinary litera-
ture review, Carey et al. suggested the concept of "propor-
tionate universalism" according to which health actions
should be universal, but with a scale and intensity pro-
portionate to the patients’ disadvantage level [45]. "Pro-
portionate universalism" would be a way to move towards
more equity in health by rebalancing situations with-
out stigmatising population groups. Continuity of care
in general practice allows practitioners to reduce social
inequalities in health. Gray et al., in a systematic review of
observational studies between 1996 and 2017, highlighted
that increased continuity of care by doctors is associated
with lower mortality rate in their patients [46]. Similarly,
Sandvik et al. described the GP’s contribution to the life
expectancy of their patients through the implementa-
tion of informal (access to all the patient’s information),
longitudinal (transcending the various disease episodes),
and interpersonal (the relationship of trust established
between patient and GP) continuity [47].

Another important finding in our study was the signifi-
cant higher adherence to the ophthalmological follow-
up in the exposed group than in the non-exposed group
(72.2% versus 44% before the intervention and 72% ver-
sus 38.1% after the intervention). This may be explained
by a closer follow-up of patients in the exposed group
by their GP/other HCPs. However, this does not seem
to have had an effect on baseline HbAlc that was higher
in the exposed group. Additionally, our exposed group
may have had a lower level of health literacy (i.e. the set
of individual and environmental conditions for a patient
to understand and process health information) [48]. This
could explain why the GP better followed these patients
and, for instance, might have been more likely to ask the
secretary of the practice to organise an appointment with
the specialist rather than delegating this task directly
to the patient. According to the French national health
council (Haut Conseil de la Santé Publique; HCSP), "peo-
ple with low literacy level are 1.5 to 3 times more likely
to be in unfavourable health conditions than people with
higher literacy level" [27]. This could explain the initial
difference in HbAlc level between groups. A qualita-
tive study on the health literacy level of participants in
a DSM programme in a socio-economically deprived
area of Montpellier (south of France) highlighted the
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diversity of health literacy profiles that coexisted in that
area [49]. Moreover, low health literacy is more likely to
be observed among people with low income, belonging
to ethnic minorities, or migrant populations [27]. Our
exposed group included mainly patients from a practice
in an area with elevated socio-economic difficulties and
consequently people with more precarious profiles.

Strengths and limitations

To our knowledge, this is the first French study that evalu-
ated the effect on HbAlc of a DSM intervention carried
out by an MPCP in a socio-economically deprived area.
Another of its strengths is that patients were from differ-
ent general practices in this deprived area and their medi-
cal records were fully accessible. Moreover, our exclusion
criteria included absence of follow-up during the study
period or the presence of a pathology that did not allow
HbA1lc monitoring. The aim was to optimise data collec-
tion, especially for the primary outcome (HbA1lc changes).
Our study also has several limitations including missing
data, potential residual cofounding, and potential selection
bias. First, data were missing for some variables, especially
education level and participation rate. Education level is
not routinely collected in medical records. We assumed
that this variable was missing at random and consequently
we used the multiple imputation method to deal with
this issue. The obtained results were in accordance with
the main analysis. Second, other information (e.g. private
health insurance status, marital and family situation, coun-
try of birth, understanding of written French, financial
situation) was not present in the medical records. These
missing data would have allowed matching the two groups
also for these socio-economic variables. In our opinion, to
develop research in primary care in France, the healthcare
organisation needs to think how the patients’ socio-eco-
nomic data could be collected using the GP’s professional
software tools. Moreover, the study retrospective nature
did not allow collecting other potential cofounding varia-
bles, for instance participation in other DSM programmes
or individual data about deprivation for both groups. In
addition, we used a logistic regression to take into account
potential confounding factors collected in our study. Alter-
natively, we could have used a propensity score to take into
account the non-random allocation of the intervention in
our study. However, the performance of these two meth-
ods is similar in observational studies [50—52]. Lastly, we
did not know why some patients with diabetes followed
at this MPCP did not participate in the DSM programme
(refusal rate and reasons for this choice). Therefore, we
could not exclude, in addition to a possible reversion to
the mean, a selection bias because our exposed group
may constitute a subgroup of the population with diabetes
more committed to better control their HbAlc.
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Conclusion

Our findings suggest that HbA1lc improved after partici-
pation in a DSM programme led by an MPCP in a socio-
economically deprived area. This needs to be confirmed
by a prospective study, but it should already encourage
the development of DSM targeted to deprived popula-
tions in primary care.

Abbreviations

ACEI Angiotensin Converting Enzyme Inhibitor

ARAII Angiotensin Il Receptor Antagonist

ARS Agence Régionale de Santé (Local Health Authority)

BEPI Bilan Educatif Partagé Initial (Initial patient-centred educational
assessment)

BMI Body Mass Index

CKD-EPI Chronic Kidney Disease Epidemiology

CNIL Commission Nationale de I'Informatique et des Libertés (French
Committee on Data Protection)

(@) Complémentaire Santé Solidaire

DBP Diastolic Blood Pressure

DSM Diabetes Self-Management

GDPR General Data Protection Regulation

GFR Glomerular Filtration Rate

GLP-1 Glucagon-Like Peptide-1

GP General Practitioner

HAS Haute Autorité de Santé (French Health Authority)

HbAlc Glycated Haemoglobin fraction Alc

HCP HealthCare Provider

HCSP Haut Conseil de la Santé Publique (National Health Council)

INSEE Institut National de la Statistique et des Etudes Economiques
(National institute of statistic and economic studies)

LDD Long Duration Disease

LDLc Low Density Lipoprotein C
MPCP Multi-professional Primary Care Practice
T2DM Type two Diabetes Mellitus

RCT Randomised Controlled Trial

RGPD Réglement Général sur la Protection des Données (General data
protection framework)

SBP Systolic Blood Pressure

UHC Universal Health Coverage

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512902-024-01601-9.

[ Supplementary Material 1. }

Acknowledgements

We thank the Rennes Nord-Ouest primary care practice (managed by the
association “Avenir Santé Villejean Beauregard”). We thank all the study
participants and their GPs who gave their consent to the use of their health
data. We thank the French network of University Hospitals HUGO (‘Hopitaux
Universitaires du Grand Ouest’) that supported this article.

Authors’ contributions

SA, LL, ME, EA: Substantial contributions to the conception and design of the
work SA, LL: data acquisition SA, LL, ME, EA: data analysis SA, LL, ME, RG, EA:
data interpretation SA, LL, ME, RG, EA: drafted the manuscript SA, LL, ME, AC,
RG, EA: substantively revised it.

Funding
No specific funding for this research.

Availability of data and materials
The datasets used and analysed in the current study are available from the
corresponding author on reasonable request.

Page 9 of 11

Declarations

Ethics approval and consent to participate

Each participant was given an information letter and informed consent was
obtained (supplementary file 4). This study was approved by the Rennes Uni-
versity Hospital ethics committee on June 14, 2021 (Number 21.77-2) (sup-
plementary file 5). All procedures performed in the study involving human
participants were in accordance with the national research committee and
with the 1964 Helsinki declaration and its later amendments or comparable
ethical standards.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

1Departmem‘[ of General Practice, Univ Rennes, 2, Avenue du Pr Léon Ber-

nard, RENNES Cedex 35043, France. 2CHU Rennes, Inserm CIC 1414 (Centre
d'Investigation Clinique), Rennes 35000, France. 3CHU de Rennes, Univ Rennes,
Inserm, EHESP (Ecole des Hautes Etudes en Santé Publique), Irset - UMR_S
1085, Rennes 35000, France. “LEPS (Laboratoire Educations et Promotion de

la Santé), University of Sorbonne Paris Nord, UR 3412, Villetaneuse F-93430,
France.

Received: 27 March 2024 Accepted: 7 May 2024
Published online: 20 May 2024

References

1. Organisation mondiale de la Santé. Rapport mondial sur le diabete.
Genéve: Organisation mondiale de la Santé; 2016 [cited 2021 Nov 12]. 86
p. Available from: https://apps.who.int/iris/handle/10665/254648

2. LOMS leve le voile sur les principales causes de mortalité et d'incapacité
dans le monde : 2000-2019. [cited 2024 Mar 14]. Available from: https://
www.who.int/fr/news/item/09-12-2020-who-reveals-leading-causes-of-
death-and-disability-worldwide-2000-2019

3. Saeedi P, Petersohn |, Salpea P, Malanda B, Karuranga S, Unwin N, et al.
Global and regional diabetes prevalence estimates for 2019 and projec-
tions for 2030 and 2045: Results from the International Diabetes Federa-
tion Diabetes Atlas, 9th edition. Diabetes Res Clin Pract. 2019;157:107843.

4. Emerging Risk Factors Collaboration, Sarwar N, Gao P, Seshasai SRK, Gobin
R, Kaptoge S, et al. Diabetes mellitus, fasting blood glucose concentra-
tion, and risk of vascular disease: a collaborative meta-analysis of 102
prospective studies. Lancet Lond Engl. 2010;,375(9733):2215-22.

5. Druet C, Roudier C, Romon |, Assogba F, Bourdel-Marchasson |,

Eschwege E, et al. Echantillon national témoin représentatif des
personnes diabétiques, Entred 2007-2010. In Saint-Maurice: Institut de
veille sanitaire; 2012 [cited 2021 Oct 18]. p. 8. Available from: https://
www.santepubliquefrance fr/maladies-et-traumatismes/diabete/
documents/rapport-synthese/echantillon-national-temoin-repre
sentatif-des-personnes-diabetiques-entred-2007-2010.-caracteris
tiques-etat-de-sante-prise-en-charge-et-poids-ec

6. Fagot-Campagna A, Romon |, Fosse S, Roudier C. Prévalence et incidence
du diabete, et mortalité liée au diabéte en France — Synthése épidémi-
ologique. Saint-Maurice (Fra) : Institut de veille sanitaire, novembre 2010,
12 p. Disponible sur : www.invs.sante.fr.

7. Rao Kondapally Seshasai S, Kaptoge S, Thompson A, Di Angelantonio E,
Gao P, Sarwar N, et al. Diabetes mellitus, fasting glucose, and risk of cause-
specific death. N Engl J Med. 2011;364(9):829-41.

8. Mandereau-Bruno L, Fosse-Edorh S. Prévalence du diabete traité phar-
macologiquement (tous types) en France en 2015. Disparités territoriales
et socio-économiques. Bull Epidémiol Hebd. 2017;(27-28):586-91. http://
invs.santepubliquefrance fr/beh/2017/27-28/2017_27-28_3.html.

9. Fosse S, Fagot-Campagna A. Prévalence du diabete et recours aux soins
en fonction du niveau socio-économique et du pays d'origine en France
métropolitaine. Enquéte décennale santé 2002-2003 et enquétes santé et


https://doi.org/10.1186/s12902-024-01601-9
https://doi.org/10.1186/s12902-024-01601-9
https://apps.who.int/iris/handle/10665/254648
https://www.who.int/fr/news/item/09-12-2020-who-reveals-leading-causes-of-death-and-disability-worldwide-2000-2019
https://www.who.int/fr/news/item/09-12-2020-who-reveals-leading-causes-of-death-and-disability-worldwide-2000-2019
https://www.who.int/fr/news/item/09-12-2020-who-reveals-leading-causes-of-death-and-disability-worldwide-2000-2019
https://www.santepubliquefrance.fr/maladies-et-traumatismes/diabete/documents/rapport-synthese/echantillon-national-temoin-representatif-des-personnes-diabetiques-entred-2007-2010.-caracteristiques-etat-de-sante-prise-en-charge-et-poids-ec
https://www.santepubliquefrance.fr/maladies-et-traumatismes/diabete/documents/rapport-synthese/echantillon-national-temoin-representatif-des-personnes-diabetiques-entred-2007-2010.-caracteristiques-etat-de-sante-prise-en-charge-et-poids-ec
https://www.santepubliquefrance.fr/maladies-et-traumatismes/diabete/documents/rapport-synthese/echantillon-national-temoin-representatif-des-personnes-diabetiques-entred-2007-2010.-caracteristiques-etat-de-sante-prise-en-charge-et-poids-ec
https://www.santepubliquefrance.fr/maladies-et-traumatismes/diabete/documents/rapport-synthese/echantillon-national-temoin-representatif-des-personnes-diabetiques-entred-2007-2010.-caracteristiques-etat-de-sante-prise-en-charge-et-poids-ec
https://www.santepubliquefrance.fr/maladies-et-traumatismes/diabete/documents/rapport-synthese/echantillon-national-temoin-representatif-des-personnes-diabetiques-entred-2007-2010.-caracteristiques-etat-de-sante-prise-en-charge-et-poids-ec
http://www.invs.sante.fr
http://invs.santepubliquefrance.fr/beh/2017/27-28/2017_27-28_3.html
http://invs.santepubliquefrance.fr/beh/2017/27-28/2017_27-28_3.html

Ajrouche et al. BMC Endocrine Disorders

20.

21

22.

23.

24.

25.

26.

27.

28.

(2024) 24:72

protection sociale 2002 et 2004. Saint-Maurice: Institut de veille sanitaire;
2011.78 p. Disponible a partir de 'URL : http://www.invs.santefr.
Larrafiaga |, Arteagoitia JM, Rodriguez JL, Gonzalez F, Esnaola S, Piniés JA,
et al. Socio-economic inequalities in the prevalence of Type 2 diabetes,
cardiovascular risk factors and chronic diabetic complications in the
Basque Country. Spain Diabet Med. 2005;22(8):1047-53.

. Agardh EE, Ahlbom A, Andersson T, Efendic S, Grill V, Hallgvist J, et al.

Explanations of socioeconomic differences in excess risk of type 2 diabe-
tes in Swedish men and women. Diabetes Care. 2004,27(3):716-21.
Bowker SL, Mitchell CG, Majumdar SR, Toth EL, Johnson JA. Lack of insur-
ance coverage for testing supplies is associated with poorer glycemic
control in patients with type 2 diabetes. CMAJ Can Med Assoc J J Assoc
Medicale Can. 2004;171(1):39-43.

Bihan H, Laurent S, Sass C, Nguyen G, Huot C, Moulin JJ, et al. Association
Among Individual Deprivation, Glycemic Control, and Diabetes Compli-
cations: The EPICES score. Diabetes Care. 2005;28(11):2680-5.

Barnichon C, Ruivard M, Philippe P, Vidal P, Teissoniere M. Diabéte de
type 2 et précarité : une étude cas-témoins. Rev Médecine Interne.
2011,32(8):467-71.

Li X, Sundquist J, Forsberg PO, Sundquist K. Association between
neighbourhood deprivation and heart failure among patients with
diabetes mellitus: A 10-year follow-up study in Sweden. J Card Fail.
2020;26(3):193-9.

Attridge M, Creamer J, Ramsden M, Cannings-John R, Hawthorne K.
Culturally appropriate health education for people in ethnic minor-

ity groups with type 2 diabetes mellitus. Cochrane Database Syst Rev.
2014,;2014(9):CD006424.

Alzubaidi H, Mc Namara K, Browning C. Time to question diabetes self-
management support for Arabic-speaking migrants: exploring a new
model of care. Diabet Med J Br Diabet Assoc. 2017;34(3):348-55.

Haute Autorité de santé. Fducation thérapeutique du patient (ETP) :
évaluation de l'efficacité et de l'efficience dans les maladies chroniques
[on line]. 2018 [cited 10 may 2024]. Avaible at: https://www.has-sante.fr/
upload/docs/application/pdf/2018-11/mc_238_synthese_litterature_
etp_vfpdf

Organisation mondiale de la Santé. Bureau régional de I'Europe. Educa-
tion thérapeutique du patient : programmes de formation continue pour
professionnels de soins dans le domaine de la prévention des maladies
chroniques [on line]. 1998 [consulted 10th may 2024]. Available at :
https:/iriswho.int/bitstream/handle/10665/345371/9789289055987-fre.
pdf?sequence=1&isAllowed=y.

Tourette-Turgis C. Léducation thérapeutique du patient: La maladie
comme occasion d'apprentissage. Paris: De Boeck; 2017.

Haute Autorité de Santé. [cited 2024 Mar 14]. Stratégie médicamenteuse
du contréle glycémique du diabete de type 2. Available from: https://
www.has-sante.fr/jcms/c_1022476/fr/strategie-medicamenteuse-du-
controle-glycemique-du-diabete-de-type-2

Trento M, Gamba S, Gentile L, Grassi G, Miselli V, Morone G, et al. Rethink
Organization to iMprove Education and Outcomes (ROMEO): a multi-
center randomized trial of lifestyle intervention by group care to manage
type 2 diabetes. Diabetes Care. 2010;33(4):745-7.

Yamaoka K, Tango T. Efficacy of Lifestyle Education to Prevent Type 2
Diabetes: A meta-analysis of randomized controlled trials. Diabetes Care.
2005;28(11):2780-6.

He X, LiJ,Wang B, Yao Q, Li L, Song R, et al. Diabetes self-management
education reduces risk of all-cause mortality in type 2 diabetes patients: a
systematic review and meta-analysis. Endocrine. 2017,55(3):712-31.
Horigan G, Davies M, Findlay-White F, Chaney D, Coates V. Reasons

why patients referred to diabetes education programmes choose

not to attend: a systematic review. Diabet Med J Br Diabet Assoc.
2017,34(1):14-26.

Manuello P. Inégalités sociales, maladies chroniques et éducation thé-
rapeutique du patient. Soins. 2017,815:14-8.

Haut Conseil de la Santé Publique. Evaluation des programmes
d'éducation thérapeutique des patients 2010-2014. Paris: Haut Conseil
de la Santé Publique; 2015 Oct [cited 2021 Oct 23]. Available from:
https://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=528
Albano MG, Crozet C, d'Ilvernois JF. Analysis of the 2004-2007 literature
on therapeutic patient education in diabetes: results and trends. Acta
Diabetol. 2008;45(4):211-9.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

Page 10 of 11

Hadjiconstantinou M, Quinn LM, Tippins F, Schreder S, Khunti K, Davies
MJ. A perspective piece on Diabetes Self-Management Education and
Support (DSMES) programmes for under-represented groups with T2DM
in the UK. Br J Diabetes. 2021:21(1):3-10.

Jacquat D, Morin A. Education thérapeutique du patient. Proposi-

tions pour une mise en ceuvre rapide et pérenne. Juin 2010. Hegel.
2011;3(3):52-7.

Morel A, Lecoq G, Jourdain-Menninger D. Evaluation de la prise en charge
du diabete [on line]. 2012 [consulted 10th of may 2024]. Available at:
https://www.vie-publique fr/files/rapport/pdf/124000256.pdf.
Betancourt JR, Green AR, Carrillo JE, Ananeh-Firempong O. Defining
cultural competence: a practical framework for addressing racial/ethnic
disparities in health and health care. Public Health Rep Wash DC 1974.
2003;118(4):293-302.

Article L1411-11 - Code de la santé publique - Légifrance. [cited 2021

Jun 20]. Available from: https://www.legifrance.gouv.fr/codes/article_Ic/
LEGIARTIO00031930722/

Allory E, Lucas H, Maury A, Garlantezec R, Kendir C, Chapron A, et al.
Perspectives of deprived patients on diabetes self-management pro-
grammes delivered by the local primary care team: a qualitative study on
facilitators and barriers for participation, in France. BMC Health Serv Res.
2020;20(1):855.

Fournier C. Les maisons de santé pluriprofessionnelles, une opportunité
pour transformer les pratiques de soins de premier recours: place et role
des pratiques préventives et éducatives dans des organisations inno-
vantes [thése de doctorat]. Paris, France: Université Paris Sud; 2015.
Blanchard A, Fiquet L, Le Gall v, Maury A, Allory E. Collaboration interpro-
fessionnelle et maison de santé pluriprofessionnelle. Représentations

de participants a un programme d'‘éducation thérapeutique du patient.
Exercer. 2020;165:292-8.

Rennes Métropole. Contrat de ville de la métropole rennaise, 2015

> 2020. Plan d'actions territorial de Villejean. Direction Associations
Jeunesse Egalité / Mission Egalité; [cited 2021 Sep 12]. Available from:
https://metropole.rennesfr/sites/default/files/inline-files/Q10_-_contrat_
de_Ville_-_plan_d_actions_Villejean_0.pdf

Odgers-Jewell K, Ball LE, Kelly JT, Isenring EA, Reidlinger DP, Thomas R.
Effectiveness of group-based self-management education for individuals
with Type 2 diabetes: a systematic review with meta-analyses and meta-
regression. Diabet Med J Br Diabet Assoc. 2017;34(8):1027-39.

Deakin TA, Cade JE, Williams R, Greenwood DC. Structured patient educa-
tion: the Diabetes X-PERT Programme makes a difference. Diabet Med.
2006;23(9):944-54.

Davies MJ, Heller S, Skinner TC, Campbell MJ, Carey ME, Cradock S, et al.
Effectiveness of the diabetes education and self management for ongo-
ing and newly diagnosed (DESMOND) programme for people with newly
diagnosed type 2 diabetes: cluster randomised controlled trial. BMJ.
2008;336(7642):491-5.

Prezio EA, Cheng D, Balasubramanian BA, Shuval K, Kendzor DE, Culica D.
Community Diabetes Education (CoDE) for uninsured Mexican Ameri-
cans: a randomized controlled trial of a culturally tailored diabetes educa-
tion and management program led by a community health worker.
Diabetes Res Clin Pract. 2013;100(1):19-28.

Vaughan EM, Hyman DJ, Naik AD, Samson SL, Razjouyan J, Foreyt JP. A
Telehealth-supported, Integrated care with CHWs, and MEdication-access
(TIME) Program for Diabetes Improves HbATc: a Randomized Clinical Trial.
J Gen Intern Med. 2021;36(2):455-63.

Vaughan EM, Johnson E, Naik AD, Amspoker AB, Balasubramanyam

A, Virani SS, et al. Long-Term Effectiveness of the TIME Intervention to
Improve Diabetes Outcomes in Low-Income Settings: a 2-Year Follow-Up.
J Gen Intern Med. 2022;37(12):3062-9.

. Trento M, Passera P, Borgo E, Tomalino M, Bajardi M, Cavallo F, et al. A

5-Year Randomized Controlled Study of Learning, Problem Solving Ability,
and Quality of Life Modifications in People With Type 2 Diabetes Man-
aged by Group Care. Diabetes Care. 2004;27(3):670-5.

Carey G, Crammond B, De Leeuw E. Towards health equity: a framework
for the application of proportionate universalism. Int J Equity Health.
2015;15(14):81.

Pereira Gray DJ, Sidaway-Lee K, White E, Thorne A, Evans PH. Continuity
of care with doctors-a matter of life and death? A systematic review of
continuity of care and mortality. BMJ Open. 2018,;8(6):e021161.


http://www.invs.sante.fr
https://www.has-sante.fr/upload/docs/application/pdf/2018-11/mc_238_synthese_litterature_etp_vf.pdf.
https://www.has-sante.fr/upload/docs/application/pdf/2018-11/mc_238_synthese_litterature_etp_vf.pdf.
https://www.has-sante.fr/upload/docs/application/pdf/2018-11/mc_238_synthese_litterature_etp_vf.pdf.
https://iris.who.int/bitstream/handle/10665/345371/9789289055987-fre.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/345371/9789289055987-fre.pdf?sequence=1&isAllowed=y
https://www.has-sante.fr/jcms/c_1022476/fr/strategie-medicamenteuse-du-controle-glycemique-du-diabete-de-type-2
https://www.has-sante.fr/jcms/c_1022476/fr/strategie-medicamenteuse-du-controle-glycemique-du-diabete-de-type-2
https://www.has-sante.fr/jcms/c_1022476/fr/strategie-medicamenteuse-du-controle-glycemique-du-diabete-de-type-2
https://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=528
https://www.vie-publique.fr/files/rapport/pdf/124000256.pdf
https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000031930722/
https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000031930722/
https://metropole.rennes.fr/sites/default/files/inline-files/Q10_-_contrat_de_Ville_-_plan_d_actions_Villejean_0.pdf
https://metropole.rennes.fr/sites/default/files/inline-files/Q10_-_contrat_de_Ville_-_plan_d_actions_Villejean_0.pdf

Ajrouche et al. BMC Endocrine Disorders (2024) 24:72 Page 11 of 11

47. Sandvik H, Hetlevik @, Blinkenberg J, Hunskaar S. Continuity in general
practice as predictor of mortality, acute hospitalisation, and use of out-
of-hours care: a registry-based observational study in Norway. Br J Gen
Pract. 2022;72(715):84-90.

48. Margat A, De Andrade V, Gagnayre R. « Health Literacy » et éducation thé-
rapeutique du patient : Quels rapports conceptuel et méthodologique?
Educ Thérapeutique Patient - Ther Patient Educ. 2014;6(1):10105.

49. Masson E. EM-Consulte. [cited 2022 Feb 28]. Littératie en santé et
précarité : optimiser 'accés a linformation et aux services en santé.
L'expérience de Solidarité Diabete. Available from: https://www.em-consu
[te.com/article/1193261/litteratie-en-sante-et-precarite-optimiser-l-acces

50. Arbogast PG, Ray WA. Performance of disease risk scores, propensity
scores, and traditional multivariable outcome regression in the presence
of multiple confounders. Am J Epidemiol. 2011;174(5):613-20.

51. Biondi-Zoccai G, Romagnoli E, Agostoni P, Capodanno D, Castagno D,
D'Ascenzo F, et al. Are propensity scores really superior to standard multi-
variable analysis? Contemp Clin Trials. 2011,32(5):731-40.

52. Shah BR, Laupacis A, Hux JE, Austin PC. Propensity score methods gave
similar results to traditional regression modeling in observational studies:
a systematic review. J Clin Epidemiol. 2005;58(6):550-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.em-consulte.com/article/1193261/litteratie-en-sante-et-precarite-optimiser-l-acces
https://www.em-consulte.com/article/1193261/litteratie-en-sante-et-precarite-optimiser-l-acces

	HbA1c changes in a deprived population who followed or not a diabetes self-management programme, organised in a multi-professional primary care practice: a historical cohort study on 207 patients between 2017 and 2019
	Abstract 
	Background 
	Method 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design
	Description of the intervention
	Exposed and non-exposed groups
	Study endpoints
	Data collection
	Statistical analysis
	Ethical aspects and legislation

	Results
	Description of the study population (Table 1)
	Pre-intervention data (Table 2)
	Post-intervention changes (Table 3, Fig. 2)

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


