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Abstract

Background: International guidelines on diabetes control strongly encourage the setting-up of
therapeutic educational programs (TEP). However, more than half of the patients fail to control
their diabetes a few months post-TEP because of a lack of regular follow-up by medical
professionals. The DIAB-CH is a TEP associated with the follow-up of diabetic patients by
the community pharmacist. Aim: To compare the glycated hemoglobin (HbA1c) and body
mass index (BMI) in diabetic patients of Control (neither TEP-H nor community pharmacist
intervention), TEP-H (TEP in hospital only) and DIAB-CH (TEP-H plus community pharma-
cist follow-up) groups. Methods: A comparative cohort study design was applied. Patients
included in the TEP-H from July 2017 to December 2017 were enrolled in the DIAB-CH group.
The TEP-H session was conducted by a multidisciplinary team composed of two diabetologists,
two dieticians and seven nurses. The HbA1c level and the BMI (when over 30 kg/m2 at M0) of
patients in Control (n= 20), TEP-H (n= 20) and DIAB-CH (n= 20) groups were collected at
M0, M0þ 6 andM0þ 12 months. First, HbA1c and BMI were compared betweenM0,M6 and
M12 in the three groups with the Friedman test, followed by the Benjamini-Hochberg post-test.
Secondly, the HbA1c and BMI of the three groups were compared atM0,M6 andM12 using the
Kruskal-Wallis test. Findings: While no difference in HbA1c was measured between M0, M6
andM12 in the Control group, Hb1Ac was significantly reduced in both TEP-H and DIAB-CH
groups between M0 and M6 (P= 0.0072 and P= 0.0034, respectively), and between M0 and
M12 only in the DIAB-CH group (P= 0.0027). In addition, a significant decrease in the differ-
ence between the measured HbA1c and the target assigned by diabetologists was observed
betweenM0 andM6 in both TEP-H and DIAB-CH groups (P= 0.0072 and P= 0.0044, respec-
tively) but only for the patients of the DIAB-CH group between M0 and M12 (P= 0.0044). No
significant difference (P> 0.05) in BMI between the groups was observed. Conclusion: The
long-lasting benefit on glycemic control of multidisciplinary group sessions associated with
community pharmacist-led educational interventions on self-care for diabetic patients was
demonstrated in the present study. There is thus evidence pointing to the effectiveness of a
community/hospital care collaboration of professionals on diabetes control in primary care.

Introduction

Diabetes is a chronic metabolic disorder associated withmicrovascular andmacrovascular com-
plications, especially in cases of non-adherence to medication and recommended lifestyle
(DeCoster, 2001; García-Pérez et al., 2013). The non-insulin-dependent diabetes mellitus (type
2 diabetes mellitus) accounts for 90% of all diabetic patients (Tripathi and Srivastava, 2006). In
the world, the prevalence of diabetes is estimated at 9.3%, representing a total of 463 million
people living with this disease (Saeedi et al., 2019). In France, diabetes affects 3.3 million people,
which corresponds to 5% of the population (Fosse-Edorh et al., 2018). In 2019, the national
incidence was estimated to be about 10 new cases per 1000 inhabitants per year for type 2 dia-
betes mellitus and 10 new cases per 100,000 inhabitants per year for insulin-dependent diabetes
mellitus (type 1 diabetes mellitus) (Piffaretti et al., 2019; Fuentes et al., 2020).

International guidelines on diabetes control strongly encourage the implementation of the
Therapeutic Educational Programs (TEP) (Scottish Intercollegiate Guidelines Network, 2010;
International Diabetes Federation, 2017; National Institute for health and Care Excellence,
2019; American Diabetes Association, 2020; Buse et al., 2020). TEP seems to be effective with
diabetes patients, particularly on glycemic control (Deakin et al., 2005; Loveman et al., 2008;
Trento et al., 2010; Trouilloud & Regnier, 2013; Cani et al., 2015; Coppola et al., 2016).
However, more than half of the patients fail to control their diabetes a few months
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post-TEP because of a lack of regular follow-up by medical
professionals (Albano et al., 2008; Wexler et al., 2012).

In recent years, the pharmacist’s role has developed in diabetic
patient care. Numerous reviews have proven that the contribution
of pharmacists to achieving better control of diabetes was signifi-
cant (Jameson & Baty, 2010; Aguiar et al., 2018; Deters et al., 2018;
Iqbal et al., 2019; Abdulrhim et al., 2020; Nogueira et al., 2020).
Pharmaceutical intervention was provided by the pharmacist alone
or by amultidisciplinary health care team including the pharmacist
(Aguiar et al., 2016; Bukhsh, Khan, et al., 2018; Newman et al.,
2020). Educational and/or counseling intervention was provided
during group and individual sessions, in hospital or in ambula-
tory care (Aguiar et al., 2016; van Eikenhorst et al., 2017). Some
studies combine both group and individual sessions (Doucette
et al., 2009).

The DIAB-CH (Diabetes City-Hospital) is a TEP associated
with the follow-up of diabetic patients by primary healthcare
professionals, and, more precisely, community pharmacists. In
France, as in other countries of the European Union, pharmacists
are not authorized to prescribe. General advice related to lifestyle
measures and the proper use of medication are provided by the
prescriber when issuing the prescription and by the community
pharmacist when dispensing medicines. Pharmacists have thus
always been able to play a role in the improvement of clinical out-
comes, health status and lifestyle factors in patients known for fail-
ing to reach the clinical and biological goals assigned by their
diabetologists (ie, body mass index (BMI) and glycated hemoglo-
bin (HbA1c) respectively) (Jameson & Baty, 2010; van Eikenhorst
et al., 2017; Yaghoubi et al., 2017; Aguiar et al., 2018; Bukhsh,
Khan, et al., 2018; Deters et al., 2018; Iqbal et al., 2019; Michiels
et al., 2019; Syarifuddin et al., 2019; Abdulrhim et al., 2020;
Nogueira et al., 2020).

The aim of the present study was to compare clinical (BMI) and
biological (HbA1c) parameters observed in control (no TEP-H or
community pharmacist intervention), TEP-H (TEP in hospital
only) and DIAB-CH (TEP-H plus tailored counseling sessions
from community pharmacists) groups, composed of diabetic
patients hospitalized in our establishment for treatment of their
disease.

Methods

Setting

We conducted a retrospective and comparative cohort study
on diabetic patients hospitalized for uncontrolled diabetes in
a short-stay unit (hospitalization ≤5 days) in the 2000-bed
University Hospital of Tours in France that provides targeted
care for patients with uncontrolled type 1 and type 2 diabetes
(HbA1 outside the target or frequent hypoglycemia). During this
hospitalization, clinical and biological examinations are carried out
and diabetic treatments are re-evaluated. This study was conducted
between January 2017 and December 2017, with a 12-month
follow-up subsequent to discharge.

Ethical approval

Data processing information, especially about the recipients and
the purposes of the data processing as well as the right to object
to it, has been provided to all participants. This study was approved
by the Ethics Committee of our establishment (‘Clinical Ethics
Group’, project number n= 2020022).

Design of the local TEP-H

The short-stay unit of the diabetology department is composed of
40 beds on two equal wards (n= 20). For organizational reasons,
only one sector offers TEP-H to inpatients. Admission within these
two areas is random and does not rely on patient profile but on the
availability of beds. This TEP-H was authorized by the Regional
Health Agency, in accordance with article L1162-1 of the
French Public Health Code.

The TEP-H is devoted to patients with type 1 and type 2 dia-
betes. It includes group sessions on topics concerning medicines
(adherence, dosage, drug-related problems, indication, storage
and use) and pathology (eg, pathophysiology of diabetes, manage-
ment of hypoglycemia and hyperglycemia and foot care). A maxi-
mum of four patients are included in each group session. For
patients who do not understand the French language, sessions
are offered in the presence of interpreters. This TEP-H is con-
ducted by a multidisciplinary team composed of two diabetolo-
gists, two dieticians and seven nurses. In total, three to five
sessions per day are organized from Monday to Thursday. At
the end of the program, an assessment of acquired/non-acquired
skills is carried out by a nurse during an individual session and
a standardized report (pre-filled) is completed by the multidiscipli-
nary educational team. This TEP-H report mentions acquired/
non-acquired skills, blood glucose and HbA1C targets assigned
by the diabetologist. The TEP-H report is forwarded by secure
email to the patient’s general practitioner (regular care).

Description of the study intervention: the DIAB-CH program

TheDIAB-CH is a TEP-H associated with the follow-up of diabetic
patients by the community pharmacist (Figure 1). This coordi-
nated support program between community pharmacists and hos-
pital health professionals was implemented in July 2017 in the
diabetology department of our teaching hospital by the pharma-
ceutical team and diabetologists. This program, dedicated to dia-
betic patients included in the TEP of our hospital, was presented to
all members of the educational team and a leaflet describing the
stages of the DIAB-CH program was displayed in this department.
It was integrated into the local TEP-Hwithout changing its organi-
zation. The presentation of the organization and the objectives of
the DIAB-CH program to the patients was an essential preliminary
step in order to obtain consent from the patient. Another specific
leaflet designed for patients and describing the organization of the
program was given to them to support the initial presentation.
Patients who agreed to participate in the DIAB-CH program
had to sign a consent form stating that they accepted the transmis-
sion of their TEP-H report to their community pharmacist. This
consent form indicated the surname, first name and date of birth
of the patient. In the second part, clearly- explained, precise infor-
mation about the objective and the description of the DIAB-CH
program was provided. In the last part, the patient had to sign
and date the form if he gave informed consent to participate in
the program.

The hospital pharmacists were in charge of the coordination
between community pharmacists and hospital health profession-
als. The community pharmacists of patients who agreed to partici-
pate in the DIAB-CH program were contacted by phone by
hospital pharmacists. The discussion started with the presentation
of the organization of the DIAB-CH program. Community phar-
macists were offered the choice whether to accept or refuse to par-
ticipate in the DIAB-CH program. If they agreed, the TEP-H
report was forwarded by secure email to the patient’s general
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practitioner (regular care) and community pharmacist (only in
DIAB-CH group) to inform them about the difficulties encoun-
tered by their patients to manage their disease. The second part
of the discussion focused on pharmaceutical care. A protocol con-
cerning the counseling sessions was drawn up and forwarded to the
community pharmacists. The community pharmacists had to
carry out counseling sessions, face-to-face, related to the patient’s
difficulties with regard to medication (adherence, dosage, drug-
related problems, indication, storage and use) or lifestyle measures
(diet, foot care, medical follow-up) mentioned in the TEP-H
report. To carry out those tailored counseling sessions, the com-
munity pharmacist could consult information sheets prepared
by the mixed medical and pharmaceutical hospital team to harmo-
nize the information communicated to patients between commu-
nity pharmacists and hospital health professionals. These
documents have been reviewed by an association of diabetic
patients (Association des diabétiques de Loir-et-Cher - https://
www.federationdesdiabetiques.org/) and by the regional medicines
observatory (http://www.omedit-centre.fr/) in order to better
target the needs of patients and their advisors and to facilitate
the reading and comprehension of the documents. These coun-
seling sessions were performed each time medicine was dis-
pensed to the patient (at least every three months). The first
session had to be performed no later than one month after the
hospital discharge.

Distribution of participants per study groups

Patients included in the TEP-H from January 2017 to June 2017
(before the implementation of theDIAB-CHprogram)were enrolled
in the TEP-H group (n= 20) and patients hospitalized over the same
period, but not receiving TEP-H, were enrolled in the control group
(n= 20). Patients included in the TEP-H from July 2017 to
December 2017 (after the implementation of the DIAB-CH pro-
gram) were enrolled in the DIAB-CH group (n= 20).

Patients with no regular community pharmacy, as well as those
who both showed difficulty understanding language and were not
accompanied by a caregiver, were excluded from the DIAB-CH
program. The absence of a caregiver to help them understand
could have been an obstacle to the effective involvement of the
community pharmacist in the program. The assessment of

patients’ understanding of the language was subjective (no lan-
guage comprehension level test used) and at the discretion of
the diabetologist who saw the patient during medical
consultations.

Feedback from patients on the DIAB-CH program

The feedback from the patients 12 months after their inclusion in
the DIAB-CH program was collected during a phone survey
focused on the role of community pharmacists in helping patients
manage their illness, and on confidentiality in their pharmacy. The
phone survey, based on a structured interview, was performed by
the same hospital pharmacist for all patients and included the fol-
lowing five questions:
• How many times have you met your pharmacist in the past
12 months?

• Did you find the education sessions with your pharmacist very
beneficial, beneficial or unhelpful to help you manage your
illness?

• Regarding the confidentiality of your discussions in the phar-
macy, are you satisfied, moderately satisfied or dissatisfied?

• Would you like to talk for longer and/or more frequently with
your community pharmacist? – In your opinion, what is the
added value of your community pharmacist’s participation in
your treatment compared to that of other community healthcare
professionals who support you in the management of your
diabetes?

Evaluation of time spent on the program by community
pharmacists

The time allocated by community pharmacists to the program was
collected three months after the inclusion of patients by means of a
written questionnaire distributed by hospital pharmacists.

Biological and clinical parameters measurements

One of the purposes of DIAB-CH is to improve the self-
management of patients with type 1 and type 2 diabetes through
more tailored pharmaceutical care by the community pharmacists.
However, such a combined hospital/community follow-up system

Figure 1. Design of the DIAB-CH program. This program
relies on a city/hospital collaboration of health profession-
als: 1/ in hospital, multidisciplinary educational team per-
forms the collective TEP sessions and draws up the TEP
report for general practitioners and community pharma-
cists; 2/ hospital pharmacists forward TEP report and infor-
mation sheets to community pharmacists; 3/ in city,
community pharmacists conduct individual counseling ses-
sions related to the diabetic patients’ difficulties mentioned
in the TEP report each time medication is dispensed.
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requires the time and investment of many professionals and its
real benefit for patient’s health remains to be proved.

The impact of these therapeutic educational procedures has
been evaluated for each patient by measuring two parameters:
the BMI and the Hb1Ac level. The BMI (kg/m2) was determined
from patient height (m2) and weight (kg) during hospitalization
(M0) and at M0þ 6 (±1) and M0þ 12 (±1) months post-
hospitalization during planned medical consultations. HbA1c
was measured by high-performance liquid chromatography
(HPLC) at the same time. The HbA1c and the BMI were recorded
by the diabetologist in the patient’s medical records.

The participants had individualized HbA1c targets assigned
by the diabetologist according to their profile (type of diabetes,
age, existence of complications and/or comorbidities) (Table 1).
All patients hospitalized in the short-stay unit of the diabetology
department and included in the study had an HbA1c higher than
the target value (%). An HbA1c target was therefore assigned to
every participant. It is to be noted that the BMI survey only con-
cerned patients with a BMI over 30 kg/m2 when measured at M0.
In this case, weight loss in order to achieve a BMI under 25 kg/m2

was indicated as an objective to patients on entering the
program.

Statistical analysis

The results were analysed using the GraphPad Prism™ v.7 software
(San Diego, California, USA). The non-normal distribution of
HbA1c and BMI values when using the D’Agostino-Pearson nor-
mality test led us to use the Friedman test (Friedman, 1940).
Friedman’s test is a non-parametric test that compares three or
more paired groups. Hence, HbA1c and BMI were individually
compared between M0, M6 and M12 in the control, TEP-H and
DIAB-CH groups with this statistical test (significant level set at 5%).
In the event of significant differences between the three groups,
P-values were corrected for False Discovery Rate by the

Benjamini-Hochberg method and the adjusted P-values (q-values)
were reported (Lee and Lee, 2018).

The Kruskal-Wallis test is a non-parametric test that compares
three or more unpaired groups. Median (Mdn) levels of HbA1c
and BMI of the control, TEP-H and DIAB-CH groups were com-
pared at M0, M6 and M12 by the Kruskal-Wallis test (significant
level set at 5%) Ostertagová et al., 2014).

Results

Patients’ profiles and duration of counseling sessions

The characteristics of patients are listed in Table 2. The additional
time allocated by community pharmacists to the program was esti-
mated at approximately 10 min per visit.

Feedback about the DIAB-CH program by patients

Sixteen patients out of 20 agreed to respond. Among these patients,
14 (87.5%) had met their community pharmacist every two
months and 2 (12.5%) every three months. The majority of them
(n= 14) deemed the pharmaceutical sessions to be very beneficial.
Two patients (12.5%) considered the sessions with the pharma-
ceutical team about their condition and treatments unhelpful.

Concerning confidentiality in the community pharmacy, nine
patients (56.2%) were satisfied, six patients (37.5%) moderately
satisfied and one dissatisfied. Eleven patients (69%) would like
to be able to talk for longer and/or more frequently with their com-
munity pharmacist about their condition and associated treat-
ments. Among these 11 patients, 3 patients would like monthly
pharmaceutical sessions to have reminders about the correct use
of their medication and the potential side effects. According to
the participants, the pharmacist’s added value lies in his proximity
to them and his knowledge of medicine.

Table 1. Target values for HbA1c in accordance to international guidelines according to the type of diabetes and the patient’s profile (Scottish Intercollegiate
Guidelines Network, 2010; Haute Autorité de Santé, 2013; Société Française d’Endocrinologie, 2015; International Diabetes Federation, 2017; Vela et al., 2018;
National Institute for health and Care Excellence, 2019; American Diabetes Association, 2020)

HbA1c target values

Diabetes mellitus, type 1

Adult patients (except pregnancy) 7%–7.5%

Children patients 7%–7.5% depending
on age

Diabetes mellitus, type 2

General population ≤ 7%

Patients with short disease duration, long life expectancy and no significant cardiovascular disease ≤ 6.5%

Patients with moderate chronic renal failure ≤ 7%

Patients with severe or end-stage chronic kidney disease ≤ 8%

Patients with drugs associated hypoglycemia (less stringent targets for patients with non-favorable profile) ≤ 7%

Patients with non-favorable disease profile (severe hypoglycemia, limited life expectancy, advanced complications, comorbidities
and long-standing disease duration)

≤ 8%

Elderly people called ‘vigorous’ ≤ 7%

Elderly people called ‘fragile’ (ie, in intermediate health and at risk of tipping over in the sick patients category) ≤ 8%

Elderly people called ‘sick’ (ie, dependent, in poor health due to of an advanced chronic polypathology generating handicaps and
social isolation)

<9%

4 Laura Foucault-Fruchard et al.



HbA1c measurements at M0, M6, M12 post-TEP-H

The Friedman’s test showed that there was no significant difference
between M0, M6 and M12 in Control group (X2

F(2)= 1.64,
P= 0.4402). However, there was a significant difference between
M0, M6 andM12 in both TEP-H and DIAB-CH groups (respectively,
X2

F(2)= 7.81, P= 0.0201 and X2
F(2)= 11.87, P= 0.0026). In the

TEP-H group, post-hoc test using the Benjamini-Hochberg pro-
cedure showed that HbA1c at M0 (Mdn= 9.3) was significantly
higher than HbA1c at M6 (Mdn= 8.2) (rank sum diff.= 17,
q-value= 0.0216, P= 0.0072), while no significant difference was
measured between M0 and M12 (Md n= 8.15) (X2

F(2)= 11.5,
P= 0.069). In the DIAB-CH group, post-hoc test using the
Benjamini-Hochberg procedure showed that HbA1c at M0
(Mdn = 8.8) was significantly higher than HbA1c at M6
(Mdn = 8.0) (rank sum diff. = 18.5, q-value= 0.0018, P= 0.0034)
and at M12 (Mdn = 7.8) (rank sum diff. = 19, q-value= 0.0018,
P= 0.0027) (Figure 2) (Table 3).

In the Control group, patients were assigned an HbA1c target
either at 7% (n= 18); 7.5% (n= 1) or 8% (n= 1). In the TEP-H
group, patients were assigned an HbA1c target either at 7% (n= 17);
7.5% (n= 2) or 8% (n= 1). In the DIAB-CH group, patients were
assigned an HbA1c target either at 7% (n= 13); 7.5% (n= 5) or
8% (n= 2). For each patient, the difference was calculated between
the individual HbA1c levels measured at M0, M6 and M12 and
the HbA1c target assigned respectively (Figure 3). The Friedman’s
test showed no significant difference in the Control group
(X2

F (2)= 0.62, P= 0.073). However, there was a significant differ-
ence between M0, M6 and M12 in both TEP-H and DIAB-CH
groups (respectively, X2

F (2)= 6.63, P= 0.03 and X2
F (2)= 11.68,

P= 0.0029). In the TEP-H group, post-hoc test using the Benjamini-
Hochberg procedure showed that the difference between the
easured HbA1c and the assigned target at M0 (Mdn = 2.1) was
significantly higher than the difference at M6 (Mdn = 1.1) (rank
sum diff. = 17, q-value= 0.0151, P = 0.0072), while no significant

Table 2. Profile of patients included in the Control, TEP-H and DIAB-CH groups. DT1 refers to patients with type 1 diabetesmellitus and DT2 refers to patients with type
2 diabetes mellitus. SD, standard deviation

Control TEP-H DIAB-CH

N 20 20 20

DT1/DT2 1/19 4/16 3/17

Age (years) (mean ± SD) 58.5 ± 6.1 58.4 ± 12.1 59.9 ± 13.9

Oralantidiabetic users (%) total 18 (90%) 14 (70%) 16 (80%)

hypoglycemics 8 (40%) 8 (40%) 8 (40%)

monotherapy 4 (21%) 3 (19%) 2 (12%)

bitherapy 10 (53%) 2 (12%) 5 (29%)

tritherapy 5 (26%) 11 (69%) 10 (59%)

Injectable antidiabetic users (%) total 14 (70%) 19 (95%) 19 (95%)

insulin 12 (60%)* 18 (90%)* 16 (80%)*

GLP-1 analogue 5 (25%) 9 (45%) 8 (40%)

Complications (%) total 12 (60%) 10 (50%) 12 (60%)

neuropathy 8 (40%) 4 (20%) 6 (30%)

retinopathy 4 (20%) 5 (25%) 8 (40%)

nephropathy 5 (25%) 6 (30%) 5 (25%)

*including 3 (CTE), 4 (TEP-H) and 5 (DIAB-VH) patients treated with both insulin and GLP-1 analogue

Figure 2. Evolution of HbA1c measured in the Control (n= 20), TEP (n= 20) and
DIAB-CH (n= 20) groups (respectively, in green, blue and red). For each group, the sym-
bol represents the median at M0, M6 and M12 (**P < 0.01).

Table 3. Glycated hemoglobin (HbA1c) (%) measured in Control (n = 20),
TEP-H (n = 20) and DIAB-CH (n = 20) groups at M0, M6 and M12. For each
group and at each time, the median and the 95% confidence interval
values are represented

Control TEP-H DIAB-CH

HbA1c at M0 (%) 8.4 9.3 8.8

[8.0;9.8] [8.4;9.7] [8.4;9.8]

HbA1c at M6 (%) 8.3 8.2 8.0

[6.5;9.3] [7.4;8.7] [7.6;8.4]

HbA1c at M12 (%) 8.3 8.2 7.8

[6.9;8.9] [7.6;9.1] [7.5;8.5]
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difference was measured between M0 and M12 (Md n= 1.2)
(X2

F (2)= 11.5, P= 0.12). In the DIAB-CH group, the Benjamini-
Hochberg procedure showed that the difference between the
measured HbA1c and the assigned target at M0 (Mdn = 1.75)
was significantly higher than the difference at M6 (Mdn= 0.9)
(rank sum diff. = 18, q-value= 0.0023, P= 0.0044) and at M12
(Mdn= 0.75) (rank sum diff. = 18, q-value= 0.0023, P= 0.0044).

We measured 44% and 57% decreases between M0 and M12 in
TEP-H and DIAB-CH groups, respectively.

A Kruskal-Wallis test showed no significant difference
between Control, TEP-H and DIAB-CH groups either at
M0 (H(2) = 0.45, P = 0.80) and M6 (H(2) = 0.65, P = 0.73) or
at M12 (H(2) = 0.83, P = 0.66).

The individual analysis reports that an increase in HbA1c
12 months after hospitalization was observed for nine patients
in Control group, seven patients in TEP-H group and four patients
in DIAB-CH group. A significant decrease in HbA1c (ie, >1%) in
the DIAB-CH group was observed in three times more patients
than in the Control group and in twice as many as in the TEP-
H group (4 patients in the Control group, 8 patients in the
TEP-H group and 12 patients in the DIAB-CH group).

Body mass index follow-up of patients with BMI over
30 kg/m2 at M0

The Friedman’s test showed that the BMI was not significantly
different in the Control (n= 13), TEP-H (n= 14) and DIAB-CH

(n= 14) groups between M0 and the measurement points M6
and M12 within the groups (respectively, X2F (2)= 3.606,
P> 0.05; X2F (2)= 4.618, P> 0.05; X2F (2)= 0.4727, P> 0.05).
The Kruskal-Wallis test showed no significant difference between
Control, TEP-H and DIAB-CH groups either at M0 (H(2)= 0.09,
P= 0.95), and M6 (H(2)= 0.04, P= 0.97) or at M12 (H(2)= 0.72,
P= 0.69) (Table 4).

Discussion

Patients with diabetes are at high risk of complications and iatro-
genic side effects especially in cases of inadequate therapeutic man-
agement (Schellhase et al., 2005; Frazzitta, 2014; Bailey, 2015;
Huang et al., 2017). Given the aging of the population with diabetes
and social and territorial inequalities, a strengthening of the pri-
mary care/hospital care link is one way to improve continuity of
care and to optimize patient follow-up (Garnica, 2017; Black
and Duval, 2019). Unlike general practitioners, and despite the
participation of hospital pharmacists in TEP-H, the majority of
community pharmacists are insufficiently informed of the difficul-
ties encountered by their patients and identified during these pro-
grams. However, community pharmacists are involved on the
front line of healthcare and are ideally positioned to provide
patient education and counseling on medication and disease
(Sarkadi and Rosenqvist, 2004; Clifford et al., 2005). The DIAB-
CH is a reinforced and personalized program dedicated to diabetic
patients which aims to improve community/hospital care collabora-
tion through active involvement of primary healthcare professionals,
and, more precisely, community pharmacists.

Patient’s profiles and feedback about the DIAB-CH program

In our study, themean age of patients between the three groups was
similar and both types of diabetes were represented. The average
age of the patients included in the study was slightly lower than
the average age of diabetics treated pharmacologically in France
(58.9 years old versus 65.1 years old) (Fagot-Campagna et al.,
2010). Moreover, the proportion of type 1/type 2 diabetes of our
sample was equivalent to those reported in literature (Tripathi
and Srivastava, 2006).

In European countries, the implementation of the pharmaceut-
ical care for diabetic patients was increasing over the last decade
(Pizarro et al., 2019). According Brewster et al. (2020), the phar-
maceutical care provided to diabetic patients is not sufficiently
described to ensure their reproducibility. In addition, compared
to the number of people living with diabetes, few studies of the
pharmaceutical care provided by community pharmacists in
Europe have focused on the biological and clinical outcomes,
namely quantification of HbA1c (Fornos et al., 2006; Mehuys
et al., 2011; Ali et al., 2012; Kjeldsen et al., 2015). Interestingly,
a significant majority of published studies concerning services
delivered by pharmacists have been focused only on diabetes mel-
litus type 2 (Babinec et al., 2010; Aguiar et al., 2016; Seidu et al.,
2016; Bukhsh, Khan, et al., 2018; de Barra et al., 2018; Iqbal
et al., 2019; Abdulrhim et al., 2020). Based on a literature review,
van Eikenhorst et al. (2017) report that 22 of 24 studies were con-
ducted focused on type 2 diabetes and only one study included
both type 1 and type 2 diabetic patients (Kraemer et al., 2012).

The patients included in our study were at high risk of iatro-
genic side effects. In fact, 40% of patients were treated with a hypo-
glycemic oral antidiabetic and the vast majority of them received
insulin therapy. These therapeutic classes are known to be

Figure 3. Evolution of the difference between HbA1c measured and HbA1c targeted
in the Control (n= 20), TEP (n= 20) and DIAB-CH (n= 20) groups at M0, M6 and M12
post-TEP. For each group, the symbol and the error bars represent the median and the
95% confidence interval, respectively (**P< 0.01).

Table 4. Body mass index (BMI) (kg/m2) measured in Control (n= 13), TEP-H
(n = 14) and DIAB-CH (n= 14) groups at M0, M6 and M12. For each group and
at each time, themedian and the 95% confidence interval values are represented

Control TEP-H DIAB-CH

N patients over 30 kg/m2 at M0 13 14 14

BMI at M0 33.7 36.1 34.8

[30.5;41.5] [31.7;38.2] [31;45]

BMI at M6 34.3 34.7 34.6

[31;42.8] [30.9;37.8] [31.1;39.9]

BMI at M12 32.4 35.3 33.1

[30.1;41.2] [31.7;38.1] [30.9;40.2]
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associated with severe hypoglycemia (Cryer et al., 2003). Ensuring
the effective self-management of diabetes is an important strategy
for the reduction of risk of hypoglycemia (Frazzitta, 2014). Patient
education was crucial for the success of the therapeutic manage-
ment (Spollett et al., 2016; Iqbal et al., 2019).

Participants in the DIAB-CH program would like more fre-
quent education sessions with their community pharmacy con-
cerning their difficulties. According to the participants, the
pharmacist’s added value lies in his proximity to them and his
knowledge of therapeutics. Indeed, patients may encounter a com-
munity pharmacist five times more often than a primary care
physician (Steil, 1989).

HbA1c measurements

From three relatively small groups of patients, we reported the
long-lasting benefit of TEP-H in the population receiving individ-
ual advice from their community pharmacist, while most patients
without this link between community and hospital professionals
lost the benefit of TEP-H as no significant difference between
HbA1C measurements at M0 and M12 was observed. Although
we did not detect a significant difference between our groups at
any measurement time points, there was a clear trend supporting
the superiority of DIAB-CH versusTEP-H only andmore so versus
Control. The patient’s participation first in the TEP-H and sub-
sequently in the DIAB-CH program could possibly have a more
beneficial impact on HbA1c decrease compared to patient partici-
pation in the TEP-H or DIAB-CH program individually.

The authors have considered the gap between HbA1c measure-
ments and the individual target assigned by the diabetologist for
each patient as a relevant index to assess the efficacy of the
TEP-H with or without community pharmacist specific follow-
up. The evolution of this index over 12 months coincides with that
of HbA1c measurements.

The patient’s assimilation of the information and tools neces-
sary for his therapeutic management often requires repetition
and reformulation over a long period (Sarkadi & Rosenqvist,
2004; Odegard et al., 2005; Trento et al., 2010; Krass et al.,
2011). In our study, after a similar HbA1c decrease in TEP-H
andDIAB-CH groups betweenM0 andM6, HbA1c increases again
betweenM6-M12 in the TEP-H group while HbA1c remains stable
in the DIAB-CH group during this same period.

Diabetes is a progressive disease that requires lifelong manage-
ment (Forbes and Cooper, 2013; Atkinson et al., 2014; Stevens
et al., 2015). The continuing effectiveness of the TEP-H over time
is also confirmed by the individual analysis of the evolution of
HbA1c. Twelve months post-discharge, a decrease in HbA1c
higher than 1% in the DIAB CH group was observed in three times
more patients than in the Control group.

BMI follow up

It is noteworthy that we did not observe a significant benefit of
the program on the weight loss of obese patients in spite of its
specific indication on TEP-H reports. The causes may relate
to the reluctance of community pharmacists to bring up a topic
that could offend obese patients who may feel, from their
perspective, that the advice on diet and lifestyle may not be
appropriate from a pharmacist (Weidmann et al., 2012; O’Neal
and Crosby, 2013; Jordan and Harmon, 2015; Murphy and
Gardner, 2016). However, it seems that education and counseling
by community pharmacists have already resulted in improvements

of the BMI of patients with type 2 diabetes (Ali et al., 2012;
Santschi et al., 2012; van Eikenhorst et al., 2017).

Group sessions on healthy diet were offered to patients included
in the TEP-H and DIAB-CH groups of our study by dieticians dur-
ing hospitalization. All patients have the option of being seen by a
nutritionist in primary care at the end of the hospitalization.
However, among the patients included in the study, none were pro-
vided such follow-up care by this health professional.

Strengths of the DIAB-VH program

Unlike the DIAB-CH program, in most of the published studies,
educational intervention was performed either by the pharmacist
alone (Doucette et al., 2009; Jarab et al., 2012; Jahangard-
Rafsanjani et al., 2015; Wishah et al., 2015), or by a multidiscipli-
nary healthcare team, including nurses, physicians, dieticians and
pharmacists (Kang et al., 2010; Taveira et al., 2010; Cohen et al.,
2011; Bukhsh, Tan, et al., 2018). The effectiveness of multidiscipli-
nary collaboration on HbA1c reduction and diabetes control in
primary care has already been highlighted (Kiel and McCord,
2005; Farland et al., 2013). The international guidelines endorse
multidisciplinary diabetes care (American Diabetes Association,
2020). Combining the strengths of different healthcare
professionals seems to increase the effect of the intervention
compared to that of the pharmacist alone (van Eikenhorst
et al., 2017). However, support programs for diabetic patients
focused on patients’ specific needs through tailored intervention
during individual sessions seem to be more effective in achieving
improvement of biological parameters (HbA1c) and patient self-
management (Jameson and Baty, 2010; Harrington and Noar,
2012; Michiels et al., 2019).

As far we know, no support program for diabetic patients com-
bining both multidisciplinary group sessions associated with com-
munity pharmacist-led educational interventions on self-care in
ambulatory care had been evaluated (de Barra et al., 2018). It is
to be noted that one study combines both group and individual
sessions in ambulatory care (Doucette et al., 2009). However,
the authors did not specify if the education sessions were con-
ducted by amultidisciplinary team. Secondly, researchers random-
ized patients who had completed at least two diabetes education
sessions within the past 2 years. Hence, the pharmacist’s follow-
up could start up to two years after the education group sessions.
Finally, there was no evaluation comparing patients who did not
benefit from both the TEP-H and the follow-up by the community
pharmacist. According to Donihi et al (2017), only a few published
studies describe outcomes related to the effects of a care program
combining diabetes education during hospitalization and post-
discharge support. Moreover, in these studies, the follow-up of dia-
betic patients after discharge was mainly performed by telephone
by a nurse (Wong et al., 2005; Dungan et al., 2014; Brumm et al.,
2016). (Donihi, 2017)

Limitations of the study

One limitation of this study is that while the counseling covered a
range of areas, only two measures are analyzed. Thus, it can be dif-
ficult to determine the impact of the counseling related to lifestyle
measures such as foot care. In addition, the relatively small sample
size of the groups represents another limit of our study. The results
could have been subject to greater sampling variation. Finally, the
small number of patients with type 1 diabetes does not allow a sub-
group analysis.
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Practical implications

The present study reports the beneficial impact of the DIAB-
CH program and especially of its coordination by hospital
pharmacists allowing the practical involvement of community
pharmacists in personalized support on an outpatient basis. In
addition to TEP-H group sessions, diabetic patients enrolled
in the DIAB-CH program received recurrent individualized
advice from their community pharmacists, allowing lasting
HbA1c goal achievement.

The community pharmacist has a role in supporting diabetic
patients, especially for the elderly, because of his proximity, his
knowledge of the patient (and his family) and the opportunity
for frequent communication with these patients. As the time dedi-
cated to medication dispensing and advice to patients is limited,
the community pharmacist does not waste time working on skills
already acquired by the patient. Guided by the TEP-H report, they
can focus on individual difficulties identified during the TEP-H
session of DIAB-CH. This study showed that community pharma-
cists could effectively help diabetic patients to increase their glyce-
mic control and to make the educational program benefits more
durable. To facilitate this, the transmission of information sheets
to community pharmacists helped harmonize the information
and advice transmitted to patients between hospital and commu-
nity pharmacists. Our multidisciplinary and tailored DIAB-CH
program enhanced primary care/hospital care collaboration
through greater involvement of the community pharmacist.

Future research

The positive effects on glycemic control in patients with insufficiently-
controlled diabetes lead us to support the continuation of the
program in our establishment and its development in other univer-
sity hospitals. A follow-up study with more participants and a
longer study period, as well as focus on more clinical data
(eg, occurrence of macro and micro vascular complications) and
biological data (eg, lipid profile) would help to further evaluate
the benefits of the DIAB-CH program. These future directions
of research could also help to find ways to improve the DIAB-
CH program.
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