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Abstract: Diabetes self-management education helps to improve health outcomes, quality of life and
to reduce expenses for diabetic patients. This systematic review aimed to examine the effectiveness
of diabetes self-management education used for newly diagnosed patients with type 2 diabetes
(T2DM). A review of studies that have researched the use and the impact of health education in
newly diabetic patients with T2DM was implemented. A literature search was conducted using the
electronic database of Pub MED, Walters Kluwer, Cochrane Library, Elsevier, JSTORE between
January 2017 — November 2022. The data on participants and intervention characteristics were
extracted by two reviewers independently. We found 789 studies and after selection of PRISMA
flow chart we selected 19 studies, including 2512 newly diagnosed adult T2DM. Biomedical results
presented the pooled effect of HbAlc -0.64%, FBG -0.32. The evaluation of emotional and social
results and behavioral effects has been evaluated respectively in 10 and 9 studies. The education
and support of recently diabetic patients help to improve biomedical, psychosocial, and behavioral
results. This intervention must be ongoing to maintain healthy behaviors

Keywords: newly diabetic patients with T2DM; health education; diabetes self-management

1. Introduction

Diabetes mellitus is reported as one of the most serious chronic diseases in the world due to its
widespread nature, the economic and social effects it brings, and the significant negative impact on
the quality of life of affected patients[1]. Diabetes mellitus is already one of the major health problems,
and according to the International Diabetes Federation (IDF) in 2021, almost more than half a billion
individuals (537 million) had diabetes and this number is expected to reach 643 million in 2030 and
783 million in 2045 [2], 90% of diabetes cases are diabetes mellitus type 2 which is alarming to the
world[2-4]. According to the IDF, the incidence of type 2 diabetes is decreasing or stable in developed
countries [2], while in developing countries a rapid increase in cases of type 2 diabetes has been
observed [5] and more and more effective management is being sought for this disease as the goal of
United Nations (UN) is to reduce premature death from no communicable diseases, included
diabetes, by 30% by 2030 the prevalence of diabetes by 25% and 33% respectively [6]. Glucose control
forms the foundation of type 2 diabetes treatment [7]. Managing type 2 diabetes involves
implementing programs that include lifestyle modification, the judicious use of oral
antihyperglycemic medications, and initiation of insulin when necessary [8-10]. Type 2 diabetic
patients should receive professional guidance to enhance self-care behaviours, ultimately leading to
improved glycemic control [11]. The four optimal times for providing and adjusting diabetes self-
management education and support are: at the time of diagnosis, annually or when objectives are not
met, upon the emergence of factors influencing complications, and during significant life care
transitions [12].

The utilization of diabetes self-management education contributes to enhance health outcomes,
the quality of care, and the overall quality of life for diabetic patients, ultimately leading to reduced
expenses [12,13]. This approach has proven effective in the treatment of type 2 diabetic patients,

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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bringing about positive changes in lifestyle and self-care management [14]. According to the
American Diabetes Association (ADA), individuals diagnosed with diabetes should receive
comprehensive information and guidance at the time of diagnoses, with ongoing education and
support provided thereafter. [12]. The moment of diagnosis serves as a critical juncture when patients
actively seek information about their new health situation and must adapt to new health behaviours
[15]. Despite its benefits, studies indicate a low uptake of diabetes self-management education among
diabetic patients [15-17]. Implementing lifestyle interventions in newly diabetic patients with T2DM
leads to improvements in cardio metabolic parameters offering long-term benefits for health and
well-being [18].

This systematic review aimed to examine the effectiveness of diabetes self-management
education used for patients with newly diagnosed T2DM. Also, this study will focus attention on the
types of interventions, their duration, the factors affecting the success of this programs used and the
resources used to determine the elements that have the potential to be used in the education of newly
diagnosed patients with Type 2 Diabetes.

2. Materials and Methods

2.1. Study design:

This is a systematic review study.

2.2. Search methods:

A literature search was conducted using the electronic databases of Pub MED, Walter Kluwer,
Cochrane Library, Scopus, Elsevier, JSTORE. This search was conducted for 4 months starting from
August to November 2022, based on the following sets of keywords: “Newly diagnosed patients with
T2DM”, “Diabetes self-management education program evaluation”, “Diabetes self-management
program effectiveness”, “Diabetes self-care education”, “Lifestyle intervention”. The study was
reported according to PRISMA statement [19].

An advanced electronic search was performed where filters were applied to include only those
articles that evaluated the use of health education and educational intervention in diabetic patients
with type 2 diabetes. These searches were limited to the period 2017 - 2022. The reference list of
relevant publications was hand searched to find the relevant articles, based on inclusion and
exclusion criteria presented in Table 1. Full-text articles were further screened (Figure 1). A second
reviewer then independently assessed the selected articles for final eligibility, and everything was
discussed within the article's author group.
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Figure 1. The PRISMA flow chart of included and excluded studies.

2.3. Data extraction:

All the data were extracted by a single reviewer. The data included: details of publication (title,
authors, journal, year of publication, country of origin), methods (aim of the study, design and
duration of the intervention), participants (number of the patients in the intervention group and in
the control group, age and gender), intervention (type of intervention, settings, description of the
intervention and of the standard care, duration of the intervention, timing, delivery, method of
follow-up, providers), outcomes (clinical parameter, psychological, biomedical and behaviours

outcomes).
Table 1. Inclusion and exclusion criteria.
Inclusion criteria Exclusion criteria
Publication date January 2017- November 2022 <2017

RCTs'and -randomized trolled

Study design s andnon .ran onized controtie Non-intervention studies?
study, Intervention study, Cohort study.

Adult >18 years old diabetic patients ~Children, not newly T2DM patients

Population Newly T2DM patients <5 years from 25 years from diagnoses with type 2
diagnoses with type 2 diabetes diabetes
Different intervention used for health
. ducation. . .
Intervention ¢ uca. ron . Drug based intervention
-Face to face intervention
-Online intervention
Standard care, routine care if it is
Control group
present
Effectiveness —Biomec.iical results
-Behaviour results
Assessment . .
-emotional and social results
Study duration Any duration

IRCTs — randomized controlled studies.2Nonintervention studies — Qualitative studies, Case control studies,

Reviews studies, observational studies.
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2.4. Synthesis of the results:

A summary of the information from the studies included in this analysis was carried out
according to the place of study, population, duration of education, details about the educational
interventions such as the method of delivery, the people who carried out the educational
interventions, the theoretical materials offered, the frequency and duration of the educational
sessions, and a summary of the outcomes of these interventions among diabetic patients. The studies
included in this review had different interventions and durations, and for this we have made a
narrative summary, presenting the clinical results through mean + standard deviation.

Risk of Bias:

11 (57.89%) of the included studies had poor quality. This assessment was carried out following
the revised Cochrane risk-of-bias tool [20]. Most of the studies did not non-blinding of participants
and personnel because of the nature of educational interventions. (Table 2 — supplementary material)

3. Results

Nineteen studies met the inclusion criteria established in advance for this review study.

3.1. Characteristics of interventions

Tables 3 and 4 outline the key characteristics of the populations included in the 19 studies and
the interventions assessed. These studies were conducted in various countries worldwide, including
6 in China [21-26], 4 in India [27-30], 2 in Netherlands [31,32] and one study each in Spain [33],
Mexico [34], Italy [35], USA [36], United Kingdom [37], Germany [38] and Lebanon [39].

This study encompassed 2512 newly diabetic patients with the sample size ranging from 17 to
358 patients. The mean age range of participants was 25 to 74 years, with 75% of the studies involving
a population over 50 years old. The mean duration of diabetes ranged from 3 months to 5 years.

(Table 3)
Table 3. Characteristics of study participants.
Total number of
Studies part1c1paf1ts Demographic Sl'gmflcant baseline Duration of diagnosis .
general Intervention . .. Differences between . Settings
. . characteristic of diabetes
information group/ control groups
group
L i Type 2 DM (T2D)
[21] 2019 97 participants Average age . No significant diagnosis received Outpatient
X IG: 49 differences between 2 i
China 63.71 years within the prior 3 department
CG: 48 groups
months
118 participants Mean age No significant . .
[22] ,2018 IG: 63 54+11.5 differences between Newly dhj;lgnosed type2 Ou’.cpatle.nts
China diabetes and inpatients
CG: 55 groups
106 patients mean age No sienificant Newly diagnosed T2DM
[23] (2018) IG(observation 8 . g Average duration of ~ Hospitalized
. 58.62+15.74 difference between . .
China  group):53 CG: diabetes 1.24 years + 0.35  patients
years old groups
53 years
271 participants . .
[33] (2018) IG 65.6+10.6 Newly diagnosed type 2 ~ Primary
Spain 1G: 134 CG 67.5£13.5 Not clear diabetes health centers
P CG:137 O
358 participants No significant . .
e TG et e e N e e Qupsins
CG-179 SEZLY two groups (P> 0.05) p
[34] (2019) ii%f}iﬁiﬁi::l? The r:vzzn age Not clear <5years of diagnosis ~ Outpatients
Mexico with T2DM department

the program  51.1+10.3 years,
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No control group  56.2% were

women
The mean age
[27] (2019) AR was N gt Newly diagnosed e 2 Qutpatients
India IG=126 43+8.7years  differences between y diagbnmtes P de Ie:l)rtment
CG=122 32.3% were groups p
woman
.. the age group .
[28] (2018) 96 participants from 25 to 65 Newly diagnosed type 2 Meleal
India IG=48 ears Not clear diabetes outpatient
CG=48 y department
The mean age
136 participants  1G-37.2+4.09 . Medicine
29] (202 1 2
[ ?nfii(; O ic-e6 CG-37.55:4.29 Not clear Newly d;?ag:;‘zzd P2 utpatient
CG=70 41.89% were department
female
.. Average age C Newly diagnosed type 2 .
[25] (2022) 128 participants 57.43 years . No significant diabetes Primary
. IG: 64 differences between . . healthcare
China cC: 64 41.4% were ouDs (diagnosed in the services
’ female group preceding 3 to 9 months) v
[35] (2018) 95 participants Mo e . No significant Newly dlégnosed type 2 Gnlipriat
1G: 47 differences between diabetes
Italy 58.43+7.34 department
CG: 48 groups
There were some  Newly diagnosed type 2
[31] (2019) 108 participants Mean age dlfferences.between ‘ diabetes . Outpatients
Netherlands IG: 56 62357 8 groups in the (Diabetes duration of department
CG: 52 - prevalence of diabetes- between 3 months and 5 p
related complications. years)
137 participants Mean age 63.6 No significant Newly dl.jslgnosed type2
[32] (2019) . diabetes .
IG: 62 (10.2) differences between ) . Outpatients
Netherlands (Diabetes duration of
CG:75 groups
between 1-3 years)
ly di 2
[36] (2022) 17 participants ~ mean age 52 Newly d@gnosed type .
Not clear diabetes Outpatients
USA No control group years
.. . Newly diagnosed type 2
[26] (2018) 126 participants Mionn e . No significant diabetes .
. IG: 66 differences between ) . Outpatients
China 32.71+5.69 (the duration of disease
CG: 60 groups
was < 6 months)
Newly diagnosed type 2
[37] (2020) 18 participants Mean age No significant diabetes
IG:9 56(6.5) F/M differences between (T2DM diagnosed within Outpatients
UK
CG:9 50%/50% groups the past 4 years (early
stage)
Newly diagnosed type 2
.. diabetes
[2?',:501211) sz g:)arf,:;(c)llparr:j 561\(/23;;1 Fag’;o/ - (Diabetes duration less ~ Outpatients
oy group ’ ° than 4 years disease
duration)
[391 (2017) 75 participants Mean age Newly diagnosed type 2 DlabeFes
Lebanon No control grou 25107 i diabetes outpatient
8P 559, female clinics
66 participants Mean age No significant Newly dl‘:;\gnosed type 2Endocrinology
[30] (2022) . diabetes .
India 1G=33 42.29+9.5 differences between R O 6 outpatient
CG=33 66.66% Male groups department

diagnosis)
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While analysing the studies, various interventions were identified, each characterized by distinct
features, durations, and assessment methods. All studies aimed to assess the impact of educational
interventions on type 2 diabetic patients, with intervention duration ranging from 6 weeks to 30
months. Of the 19 studies, 16 evaluated health education interventions by comparing them with a
control group, while 3 assessed educational programs or interventions without a control group.
Among these studies, 9 were randomized controlled trials (RCTs) [21,25,27,28,30,31,32,37]; one was
an experimental study [22], 4 were intervention study [23,35,36,38]; 2 were program evaluation
studies [34,39]; 2 were prospective studies [33, 26]; and one study was a non-randomized controlled
study [24].

The interventions assessed in these studies include a multi-intervention program (73.68%) [21-
28,31-34,36,37]; physical activity intervention (10.5%) [29,30]; nutrition intervention (10.5%) [38,39]
and a single study that evaluated psychological interventions [35]. Educational interventions were
conducted in groups of participants in 47.36% of the studies, individual interventions in 47.36% and
a combination of individual and group interventions is only one study. (Table 4)

In terms of intervention methods, 26.3% of the studies utilized telephone applications, and in
one study were conducted using text messages directed to the participants. The majority, 68.4% of
the studies, implemented interventions face to face. Educational interventions for newly diabetic
patients with T2DM were administered by various healthcare professionals, including physicians,
nurses, dieticians, pharmacists, and diabetes educators. In 21% of the studies [21,24,33,34]
educational interventions were delivered by a team consisting of more than one member, with nurses
being part of the intervention team. Nurses specifically implemented educational interventions in
26.3% of studies [22,23,25,31,32]. (Table 4 — supplementary materials)

The evaluation included five programs were evaluated as: AADE 7 Self — Care Behaviours
program [21]; PAET-Debut DM2  program [33], Omaha System-based integrated nursing
management model [24], CAIPadi model [34], Nurse-led integrative medicine-based structured
education program - multi intervention program [25]. (Table 4 — supplementary material).

Biomedical outcomes were reported in 16 studies, psychosocial outcomes in 12 studies, and
behavioral outcomes in 10 studies. Six studies included elements in all outcome categories
[25,27,31,33,34,36].

3.2. Impact of educational intervention on biomedical results

3.2.1. The impact of educational intervention on HbAlc levels (Table 5)

The effect of educational interventions on HbAlc levels was evaluated in 12 studies (60%) [21,
22,33, 34,27,29,25,35,31,26,36,39]. The comparison of the results between the intervention group
and the control group is presented in 9 studies, where we evaluated the absolute effect. Improvement
in HbAlc values was significant in the intervention group in 10 (83.3%) studies and in the control
group in 3 studies. Six studies showed significant differences in the effect on HbAlc values between
the two study groups (IG and CG). Notably, in a study conducted in the Netherlands, there were no
evident change in HbAlc levels after the intervention; in fact, there was a very slight increase (0,1%)
in HBalcvalues [31]. The mean difference in the intervention group was 1.18% while in the control
group, it was 0.277%. The absolute effect of educational intervention on HbAlc was —0.64+0.008.

Table 5. The effect of educational intervention on HbAlc.

Studies general Baseline Post intervention Change Absolute
information 1G CG 1G CG 1G CG effect
[21] 8.44+2.28 8.95+2.34 6.92+1.27*  7.82+12.98* -1.52% -1.13 -0.39
7.20(6.40, 7.90(6.80, 6.20(5.80, 6.70(6.40,
[22] 9.10) 10.30) 6.60)* 7.30)* - 1.2 +0.2
[33] 7.2(6.6:92) 6.7(64-7.5) 6.2(5.8-6.7)* 6.4(5.8-6.8) 18 0.3 0.7
[34] No control No control

7.77+2.22 7.16x1.62 -0.61% - -0.61
group group
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[27] 9.5:2.1 9.5+2.0 7.4+1.5% 9.5:2.1 2.4 0 2.1

[29] 595:047  595:047  5.14:036* 5.85:0.37*  -0.81** 0.1 -0.71

[25] 6.66:1.09  6.86:1.34 5.85:0.37* 697+¢1.18  -0.81** +0.11 -0.70

[35] 7.85:1.19  7.32+4123  6.66:0.84*  6.95:1.31  -1.19* 037 -0.82

[31] 6.5(6.2-7.0) 6.6(637.1) 6.6(637.1) 67(63-71)  +0.1%* +0.1 0

[36] 8.0(1.6) - 6.2(1.1)* - -1.8% - -1.6£0.5

[26] 9824247  9.05:2.32  6.76:0.50* 7.25+0.98*  -3.03** -1.8 -1.23

[39] 9.12.3 - 7.4+1.3* - 1.742.5* - -1.7+1
Mean +SD -1.18+0.21 -0.277+0.13  0.64+0.08

Notes: *Significant difference between pre- and post-intervention in the same group. ** Non-significant
difference between pre- and post-intervention in the same group. **Significantly different effect between IG and
CG. ®No statistical comparison or no data about significance. Studies without control group are not included in
the calculation of Absolute effect on HbAlc.

3.2.2. The impact of educational intervention on FBG and PBG values (Table 6)

Seven studies (35%) assessed the impact of educational interventions on FBG levels [22-
24,27,31,37]. In one study, a very slight increase in FBG values was observed in both the intervention
group and in the control group [31]. Significant changes in FBG values within the intervention group
were reported in four studies [22-24,27], while this difference was significant in the control group in
one of these studies [27]. Notably, significantly different effect between intervention group and
control group were observed in three studies [23,24,27].

Four studies (20%) investigated the impact of educational interventions on PBG levels [22—
24,27]. All these studies demonstrated a significant difference between pre and post-intervention
levels in the intervention group with significant differences observed between the intervention group
and control group in only two studies [23,24]. Collectively, the mean change (improvement) for FBG
after the intervention was 0.32% and for PBG 1.59%. The absolute effect of educational intervention
on FBG was —0.32+1.16 and on PBG was —1.598+0.23.

Table 6. The effect of educational intervention on FBG and PGB.

Studies general Baseline Post intervention Change Absolute
information IG CG (¢ CG IG CG effect
Effect of educational intervention on FBG
[22] 8.00 8.00 6.78* 7.70* -1.22% -0.3 -0.92
[23] 8.43+1.25 8.51+1.17  7.03+1.01*  7.68+1.12 -1.4% -0.83 -0.57
[24] 9.964+2.707 10.490+2.781 7.792+0.925* 9.042+1.561  -2.172** -1.448 -0.72
[27] 10.9+3.6 11.5+£3.9 7.5+2.3* 8.4+2.8% -3.4** -3.1 -0.3
[31] 74 7.3 7.9 7.5 +0.5%% +0.2%% +0.3
[37] 5.75+1.01 6.55+1.76 566+120 6.73+2.66 -0.09**# +0.18 0.27
Mean +SD -1.656+2.11 -2.839+2.31 -0.32+1.16
Effect of educational intervention on PBG
[22] 13.29 12.67 7.90% 10.58* -5.39¢ -2.09 -3.3
[23] 11.21+1.65  11.34+1.73  9.52+1.05*  10.43+1.24 -1.69** -0.91 -0.78
[24] 14.612+4.685 14.692+4.400 9.980+1.446* 12.275+2.120  -4.632** -2.417 -2.215
[27] 17.1+4.6 17.2+4.9 12.5+3.3% 12.7+3.6* -4.6%* -4.5 -0.1
Mean +SD -4.078+2.35 -2.479+2.41 -1.598+0.23

Notes: *Significant difference between pre- and post-intervention in the same group. ** Non-significant
difference between pre- and post-intervention in the same group. **Significantly different effect between IG and
CG. ®No statistical comparison or no data about significance. Studies without control group are not included in
the calculation of Absolute effect on FBG and PBG. FBG - fast blood glucose, PBG- Postprandial blood glucose.

3.2.3. The impact of educational intervention on lipid profile

Five studies have examined the impact of educational interventions on the lipid profile (total cholesterol
(T-Chol), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDLC),
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and triglyceride (TG) [22,31,33,38,39]. These studies utilized different units of measurement to assess
lipid levels, making it impossible to statistically evaluate the Mean +SD.

Significant differences in T-Chol between pre- and post-intervention in the intervention group
were observed in two studies [33,38], and for LDL-C in two studies [31,39]. Changes in HDL-C and
Triglyceride levels were not statistically significant.

3.2.4. The impact of educational intervention on Anthropometric parameters (Table 7-
supplementary material)

The impact of educational interventions on the body weight of newly diabetic patients with
T2DM has been assessed in 5 studies [21,30,31,37,38] and on BMI in 11 studies
[21,22,26,30,31,33,34,36-39].

Decreases in body weight were observed in 4 studies, but only in one of them reported a
significant change in body weight [21]. The absolute effect of education intervention, among study
with 2 groups (intervention and control group), on weight is 2.94%.

Out of the 11 studies evaluating the effect of educational interventions on the BMI of diabetic
patients, 5 studies did not compare the results with a control group [33,34,36,38,39]. BMI decreased
in both groups without a significant intervention effect except for one study where the effect size was
insignificant or small [37]. The absolute effect of education intervention, among studies with two
groups (intervention group and control group) on BMI was 0.39%.

3.2.5. The impact of educational intervention on Blood Pressure (Table 8 — supplementary material)

Eight studies [21,22,30,31,33,34,37,39], have assessed the impact of educational interventions on
the arterial pressure among newly diagnosed patients with type 2 diabetes mellitus(T2DM) and six
of them compared the arterial pressure values between the two study groups (intervention group
and control group) [21,22,30,31,37]. Only one study reported a statistically significant difference in
systolic blood pressure (SBP) and diastolic blood pressure (DBP) [39].

The mean change in SBP and DBP of the intervention group was -2.3+6.5 mmHg and -
0.87+4.5mmHg, respectively. The absolute effect of educational intervention on SBP was —0.34+7.9
mmHg and on DBP was -0.36+5.5 mmHg.

3.3. The impact of educational intervention on emotional and social results

Improving knowledge, illness perception, anxiety and depression, diabetes distress,
empowerment, diabetes self-efficacy, diabetes self-management and quality of life among newly
diabetic patients with T2DM are used to evaluate emotional and social results.

Five studies evaluated the impact of educational interventions on the knowledge of diabetic
patients, using different assessment tools [21,24,28,34,36]. In all these studies, a significant
improvement in knowledge was observed at the end of the interventions, with a significant difference
in knowledge between the intervention group (IG) and control group (CG) observed in three studies
[21,24,28].

Illness perception was assessed in one study [32] which used the “Illness Perceptions
Questionnaire (IPQ-R)” as an evaluation tool. Immediately after the education program, the
intervention group showed a significantly higher belief in having diabetes than the control group.

Anxiety and depression levels were evaluated in three studies, [22,34] for anxiety and [22,34,36]
for depression. All these studies have shown that educational interventions had a positive impact on
reducing anxiety, depression or their symptoms in diabetic patients.

Two studies showed significant improvements in diabetes distress as a result of educational
interventions [34,36], while another study did not show any improvement in this aspect [32].

Diabetic patients empowerment was assessed in three studies using different assessment
methods such as The Diabetes Empowerment Scale Short Form [DESSF] [34], Diabetes Empowerment
Scale (DES) [32,36]. All three of these studies reported significant improvements in the intervention
groups.
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Quality of life was evaluated in six studies [23,24,27,31,33,34], with two of them lacking data
comparison between the intervention group and control group. The instruments used to evaluate
interventions in the quality of life were SF-36, EuroQol-5d, Diabetes specificity quality of life scale
(DSQL), Diabetes Quality of Life Measure [DQoL]), Diabetes-Dependent Quality-of-Life (ADDQoL).
In four studies [23,24,33,34], significant improvements were observed in the quality of life of newly
diagnosed patients with GT2DM, while in the other two studies, patients presented negative effects
that did not change over time [27,31].

3.4. The impact of educational intervention on behavioral results

The studies included in this analysis employed diverse assessment methods.

Three studies assessed changes in tobacco use. In one study, there was a moderate but significant
reduction in smoking and the alcohol consumption [33]. In two other studies, a moderate reduction
in tobacco use was observed, although not statistically significant [25,32].

Eight studies reported on physical activity, assessed in six studies through standardized
questionnaires [25,27,30-32,34], the use of a mobile application [37] or through subjective measures
[39]. Hernandez et al reported improvement in physical activity [34], while in other studies these
changes were not significant between intervention group and control group.

Changes in dietary behavior were reported in five studies. In four of them, the impact of
educational interventions was evaluated through the use of validated questionnaires [25,31-33] and
self-reporting of patients regarding the use of high and low-carbohydrate food [36]. Initially, changes
in these studies were not significant in 2 of them [31,33]. Participants in the intervention group
exhibited significantly better self-management behaviors related to the intake of fruits and vegetables
atboth the immediate post-intervention and the 12th-week follow-ups (3=1.02, p=0.011 and 3 =0.98,
p=0.016, respectively) [31]. Meanwhile, in another study, although immediately after the program
used [32], the results showed an increase in the consumption of fruits and vegetables, these effects
were no longer present 6 months after the interventions. Oser TK et al reported satisfactory results in
terms of reducing the consumption of High-carbohydrate foods even 3 months after the interventions
[36].

The approach of newly diabetic patients with T2DM to self-care activities has been evaluated in
five studies, all of which presented a positive impact of educational interventions, thereby increasing
patients’ awareness [25,31-34].

3.5. Factors affecting glucose control among newly diabetic patients with T2DM (Table 9-13 —
supplementary material)

Factors influencing glucose control among newly diagnosed patients with type 2 diabetes
mellitus are crucial for understanding glycemic management.

One parameter indicating glycemic control in diabetic patients is the HbAlc level. Therefore, in
this review, we have examined some of the factors that impact the enhancement of HbAlc levels in
newly diagnosed patients with T2DM.

Educational interventions demonstrate visible effects in reducing HbAlc level, particularly in
cases with a smaller number of patients attending educational sessions and interventions lasting 12
months [33,35,39]]. Additionally, a combination of face to face and online educational methods
[21,27,39] has proven effective.

Concerning the personnel involved in the educational interventions, cases with only one type of
professional yielded more satisfactory results (absolute effect on the level of HbAlc was -0.87+0.67).
When interventions were conducted by nurses, the absolute effect was -0.50+ 0.15. Conversely, when
interventions were carried out by a team, the absolute effect was 0.56+0.78.

Individual interventions emerged as the most efficient in 55% of the studies assessing HbAlc
levels. These individual interventions demonstrated a notable improvement in the HbA1 level by
1.12% [21,26,27,29,34,39], while group-based education resulted in a less pronounced effect of 0.50%.
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4, Discussion

This study aimed to assess the effectiveness of educational interventions concerning biomedical
parameters, emotional and social effects, and behavioral changes among newly diabetic patients with
T2DM.

According to the American Diabetes Association (ADA), educational interventions can lead to a
1% improvement in HbA1lc levels among diabetic patients [16]. Our study reported an effect size on
glycemic control of 0.64%, slightly lower than another review study (1.05%) [40] but somewhat higher
than in two other review studies [41,42] (0.21% and 0.44% respectively).

The effectiveness of educational interventions in improving glycemic control appears to depend
significantly on the characteristic of the patients, their willingness to adopt lifestyle changes, and the
socioeconomic development of the countries where the studies were conducted.

Regarding clinical parameters, changes in fasting blood glucose (FBG) were 0.32, and
postprandial blood glucose (PBG) changes were 1.59 in the four studies that assessed it. However,
findings related to lipid profile changes were inconclusive due to variations in measurement units.

Anthropometric parameters, specifically body mass index (BMI), showed a difference of 0.87%
in 11 studies, with a 0.39 difference in the intervention group. Changes in arterial pressure were not
statistically significant.

In terms of emotional and social results, six studies assessed knowledge levels in diabetic
patients, showing significant improvements in intervention groups. Similar results were found in a
previous study [41]. Additionally, 50% of studies focused on emotional and social aspect, with
evident changes in anxiety, illness perception, empowerment, depression, diabetes distress, diabetes
self-efficacy, and quality of life.

Behavioral results indicated positive changes, including reduced tobacco and alcohol use.
Physical activity and adherence to healthy diets were evaluated in eight and five studies, respectively.
Some studies reported significant changes immediately after intervention, but the effects were not
sustained over time A result similar to our study was presented by Tanaka et al [41].

Newly diabetic patients with T2DM are more likely to engage in positive behavioral change [43].

Factors influencing the effectiveness of educational interventions include the number of patients
involved, with smaller groups showing better improvement in HbAlc levels. [40]. The duration of
training is crucial, with ADA recommending 6-12 months [44]. Our study found that we had
significant improvement in HbAlc levels in those studies where patient education follows up for 12
months.

Education and support of newly diabetic patients with T2DM can be provided in patient groups
or individually. If we were to see the results of our study, we have a better improvement of HbAlc
levels in those studies where educational interventions were offered individually to diabetic patients,
while in other studies it was evidenced that individual and group interventions have demonstrated
positive clinical results [45]. Combining online and face to face education, as well as individual
approaches, yielded better results. Studies with support strategies demonstrated enhanced patient
involvement in self-care activities. While the use of the face to face method, has given more efficiency
in the education of diabetic patients by pharmacists [45].

The support of a health care team is crucial for diabetes management [46]. Our study found that
we had more significant improvement in HbAlc levels in those studies where educational
interventions were provided by one kind of specialist. This result is consistent with a study which
showed that the individual-based education can archive greater glycemic improvement that team-
based education [40].

If we were to evaluate the 19 studies and the results achieved, we see that we have better results
in those studies where the education of the patients is accompanied by a supporting strategy, which
help the greater involvement of diabetic patients in self-care activities.

5. Conclusions

In conclusion, effective education and support for newly diagnosed patient s with type 2
diabetes mellitus should incorporate individualized approaches, extended duration, and supportive
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strategies to enhance outcomes in glycemic control and overall patient well-being. Education and
support provided to newly diagnosed patients T2DM play a crucial role in improving biomedical,
emotional and social results and behavioral aspects, thereby contributing to the prevention of early
complication.

Informing and supporting recently diagnosed patients, not only increases their knowledge but
also promotes positive behavioral changes, ultimately enhancing their quality of life and self-
management of the condition.

Health literacy, delivered by healthcare professionals through various channels such as online
platforms, face to face interaction, and supplementary materials like videos and materials in paper,
has demonstrated the potential to significantly improve glycemic control. This comprehensive
approach fosters a patient-centered strategy, empowering individuals to actively participate in their
health management and reducing the risk of complications associated with T2DM

6. Implications of health care personnel and patients:

The increasing prevalence of type 2 diabetes poses a critical challenge in healthcare, necessitating
a comprehensive approach to education. The first crucial step in empowering newly diagnosed
T2DM is providing a nuanced understanding of type 2 diabetes. By unraveling its intricacies,
healthcare professionals can facilitate informed decision-making and instill healthy behaviors.

Comprehensive education becomes the cornerstone of diabetes management, covering key
aspects such as dietary adjustments, regular exercise, medication adherence and blood glucose
monitoring. This holistic approach equips patients with the tools necessary for successful self-
management.

Healthcare providers, including physicians, nurses, dietitians or diabetes educators, collaborate
to form a dedicated network for patient education. Their role extends beyond prescribing
medications, involving the delivery of tailored information that addresses individual needs and
challenges. Healthcare professionals must navigate the delicate terrain of addressing mental health,
providing emotional support.

The healthcare system faces challenges such as limited resources and time constraints.
Overcoming these obstacles requires innovative solution and interdisciplinary collaboration to
prioritize and maintain diabetes education.

In the digital age, technology becomes a powerful ally in diabetes education. Mobile application,
wearable devices and telehealth services, enhance communication between healthcare providers and
patients.

The symbiotic relationship between health care personnel and patients is identified as a crucial
for successful management. Fostering a culture of continues education and personalized care paves
the way for empowered individuals who not only effectively manage their conditions but also thrive
in their pursuit of holistic health and wellness.
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