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Background: Type 2 diabetes mellitus (T2DM) is a major public health 

challenge worldwide. Maintaining optimal glycemic control, commonly 

assessed using HbA1c levels, is essential to prevent diabetes-related 

complications. Lifestyle interventions such as dietary modification, physical 

activity, weight management, and diabetes self-management education are 

widely recommended in primary care settings. However, evidence regarding 

their effectiveness in reducing HbA1c remains varied. This systematic review 

aims to synthesize existing evidence on the impact of lifestyle interventions on 

HbA1c among adults with T2DM in primary care. Aim: To evaluate the 

effectiveness of lifestyle interventions on HbA1c reduction among adults with 

Type 2 diabetes in primary care through a systematic review. Objectives: This 

systematic review aims to assess the effect of lifestyle interventions on HbA1c 

levels in adults with Type 2 diabetes, identify the most effective intervention 

strategies, and compare outcomes across different intervention, types and 

durations. 

Materials and Methods: This systematic review followed the PRISMA 

guidelines. A comprehensive literature search was conducted using 

PubMed/MEDLINE, Scopus, Web of Science, Cochrane Library, and Google 

Scholar. Relevant keywords and search terms included “Type 2 Diabetes 

Mellitus,” “Lifestyle Interventions,” “HbA1c,” “Glycemic Control,” “Primary 

Care,” and “Diabetes Management.” Studies reporting the effectiveness of 

lifestyle interventions on HbA1c reduction among adults with type 2 diabetes 

were considered for inclusion. Eligible study designs included original studies, 

observational studies, randomized controlled trials, cohort studies, 

comparative studies. Study selection involved title and abstract screening 

followed by full-text assessment, and the process was documented using a 

PRISMA flow diagram. Data were extracted using a standardized data 

extraction form, and the findings were synthesized narratively. 

Results: Lifestyle interventions and structured diabetes self-management 

education improved HbA1c, body weight, physical activity, self-management 

behaviors, diabetes knowledge, self-efficacy, lipid profiles and quality of life. 

Several studies also reported improvements in blood pressure, cardiovascular 

risk factors, and reduced medication requirements. Group-based, culturally 

tailored and Chronic Care Model interventions generally produced greater 

benefits than usual care, although the sustainability of glycemic improvements 

varied across studies. 

Conclusion: Lifestyle interventions and structured diabetes self-management 

education consistently improved glycemic control, self-management 

behaviors, cardiovascular risk factors, and quality of life among adults with 
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type 2 diabetes. However, the long-term sustainability of these benefits varied 

across studies, highlighting the need for larger, high-quality multi-centre trials 

to optimize and implement effective interventions in primary care. 

Keywords: Type 2 Diabetes Mellitus, Lifestyle Interventions, HbA1c, 

Glycemic Control, Primary Care, Diabetes Management. 
 

INTRODUCTION 
 

Diabetes continues to be a major global health 

concern, with approximately 537 million adults 

affected in 2021, a number expected to rise to 643 

million by 2030 and 783 million by 2045. Millions 

of people also have impaired glucose tolerance, 

increasing their risk of developing diabetes. The 

disease contributes to significant mortality, 

healthcare expenditure, and complications, 

including hyperglycaemia during pregnancy and 

childhood diabetes. With nearly half of diabetes 

cases remaining undiagnosed, there is an urgent 

need for early detection, effective management, and 

timely interventions to reduce the growing global 

burden of diabetes (Dianna J. Magliano et al., 

2021).[1] 

The American Diabetes Association (ADA) 

Standards of Care provides updated evidence-based 

recommendations for diabetes management, 

including treatment goals, care strategies, and 

quality assessment guidelines.[2] 

In patients with type 2 diabetes, prolonged 

hyperglycaemia is strongly linked to an increased 

risk of diabetic complications. Improving HbA1c 

levels can reduce this risk, with better outcomes 

observed among individuals achieving near-normal 

glycaemic control (Stratton IM et al., 2000).[3] 

The Look AHEAD (Action for Health in Diabetes) 

trial (2010) evaluated the impact of intensive 

lifestyle intervention (ILI) compared with diabetes 

support and education (DSE) among overweight or 

obese adults with type 2 diabetes. Over four years, 

ILI resulted in greater weight reduction, improved 

physical fitness, better HbA1c control, reduced 

blood pressure, and improved lipid profiles 

compared with DSE. The study demonstrated that 

structured lifestyle interventions can provide 

sustained improvements in glycemic control and 

cardiovascular risk factors in individuals with type 2 

diabetes.[4] 

The Look AHEAD (Action for Health in Diabetes) 

trial (2016) was a multi-centre randomized study 

involving 5,145 overweight or obese adults with 

type 2 diabetes. It compared intensive lifestyle 

intervention with diabetes support and education, 

evaluating the association of weight loss and fitness 

improvement with cardiovascular outcomes. The 

study assessed major cardiovascular events while 

adjusting for baseline characteristics and risk 

factors.[5] 

Given the growing burden of T2DM and the 

increasing emphasis on non-pharmacological 

approaches to disease management, a 

comprehensive synthesis of current evidence is 

warranted. Therefore, this systematic review aims to 

evaluate the effectiveness of lifestyle interventions 

on HbA1c reduction among adults with type 2 

diabetes managed in primary care settings. By 

examining the available evidence, this review seeks 

to identify the most effective intervention strategies 

and provide guidance for healthcare professionals, 

policymakers, and researchers involved in diabetes 

care. 

Objectives  

This systematic review aimed to evaluate the impact 

of lifestyle interventions on HbA1c levels among 

adults with Type 2 diabetes, determine the most 

effective intervention approaches, and compare 

outcomes across various types and durations of 

interventions. 

 

MATERIALS AND METHODS 
 

This systematic review followed PRISMA 

guidelines and searched PubMed/MEDLINE, 

Scopus, Web of Science, Cochrane Library, and 

Google Scholar using relevant keywords such as 

Type 2 Diabetes Mellitus, Lifestyle Interventions, 

HbA1c, Glycemic Control, Primary Care, Diabetes 

Management. Eligible study designs included 

original studies, randomized controlled trials, cohort 

studies, comparative observational studies, case-

control studies, and other original research articles 

evaluating the effectiveness of lifestyle interventions 

on HbA1c reduction among adults with Type 2 

diabetes. Only studies published from 2000 were 

included in the review. Studies that lacked sufficient 

data for extraction, provided unclear outcome 

measures, or conference abstracts, editorials, letters 

were excluded. Titles, abstracts, and full-text articles 

were independently screened by two reviewers, with 

disagreements resolved through discussion. Data 

extraction and quality assessment were conducted 

independently using standardized tools appropriate 

to the study design. Data were extracted using a 

standardized format, and the findings were 

synthesized narratively. 
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Figure 1: PRISMA Flow chart of Study Selection 

Process 

 

RESULTS 

 

Vanroy J et al., (2017) evaluated the effects of a six-

week need-supportive physical activity intervention 

in patients with type 2 diabetes. Forty-eight 

participants were randomized to an intervention or 

control group, receiving individualized activity 

plans, coaching, and group sessions. Although no 

significant differences were observed between 

groups, the intervention was associated with short-

term HbA1c reduction and improvements in 

physical activity and fitness over time, suggesting 

potential benefits of regular expert-guided support.[6] 

A randomized controlled trial among 221 

Marshallese adults with type 2 diabetes compared 

standard diabetes self-management education 

(DSME) with a culturally adapted, family-based 

DSME program. The adapted DSME group showed 

greater HbA1c reductions immediately after the 

intervention (-0.61%; 95% CI {Confidence Interval} 

-1.19 to -0.03; P = 0.038) and at 12 months (-0.77%; 

95% CI -1.38 to -0.17; P = 0.013) compared with 

standard DSME. Within the adapted DSME group, 

HbA1c decreased significantly from baseline 

immediately after the intervention (-1.18%; 95% CI 

-1.55 to -0.81), at 6 months (-0.67%; 95% CI -1.06 

to -0.28), and at 12 months (-0.87%; 95% CI -1.28 

to -0.46) (P < 0.001). These findings suggest that 

culturally tailored, family-supported DSME may be 

more effective in improving glycemic control than 

standard DSME (McElfish PA et al., 2019).[7] 

In the Look AHEAD randomized clinical trial 

(2010) involving 5,145 overweight or obese adults 

with type 2 diabetes, participants receiving an 

intensive lifestyle intervention (ILI) demonstrated 

significantly greater improvements over four years 

compared with those receiving diabetes support and 

education (DSE). Average weight loss was 

substantially higher in the ILI group (−6.15% vs. 

−0.88%), accompanied by greater gains in physical 

fitness and better glycemic control (HbA1c −0.36% 

vs. +0.09%). The ILI group also showed more 

favorable reductions in systolic and diastolic blood 

pressure, increased HDL-cholesterol levels, and 

lower triglyceride concentrations. Although the 

greatest benefits were observed during the first year, 

significant improvements in weight, fitness, HbA1c, 

systolic blood pressure, and HDL-cholesterol were 

maintained at four years, indicating sustained 

cardiovascular and metabolic benefits of intensive 

lifestyle modification.[4] 

Andrews et al. (2011) conducted a randomized trial 

involving 593 adults recently diagnosed with type 2 

diabetes and found that intensive dietary 

intervention significantly improved glycemic 

control compared with usual care, but adding a 

physical activity program provided no additional 

benefit over diet alone. At 6 months, HbA1c 

decreased by 0.28% in the diet group (p=0.005) and 

by 0.33% in the diet-plus-activity group (p<0.001), 

while glycemic control worsened in the control 

group. These improvements persisted at 12 months 

and were accompanied by reductions in body weight 

and insulin resistance, although blood pressure 

remained unchanged across groups.[8] 

Piatt et al. (2010) reported that participants 

receiving a chronic care model intervention 

maintained significant improvements in glycemic 

control (HbA1c reduction of 0.5%), blood pressure 

(−4.8 mmHg), and self-monitoring of blood glucose 

(86.7% to 100%) over a 3-year follow-up period. 

Additional benefits included improved non-HDL 

cholesterol levels and quality-of-well-being scores, 

demonstrating the long-term effectiveness of 

multifaceted diabetes care interventions.[9] 

Trento et al. (2004) demonstrated that group-based 

diabetes education over five years significantly 

improved diabetes knowledge, problem-solving 

ability, and quality of life compared with individual 

care (P<0.001). HbA1c remained stable in the 

group-care participants (+0.1%, 95% CI −0.5 to 0.4) 

but increased in the individual-care group (+1.7%, 

95% CI 1.1–2.2). Group care was also associated 

with a reduction in Body Mass Index (BMI) (−1.4, 

95% CI −2.0 to −0.7) and an increase in HDL 

cholesterol (+0.14 mmol/L, 95% CI 0.07–0.22), 

indicating sustained clinical and psychosocial 

benefits.[10] 

Davies et al. (2008) evaluated a structured group 

education program for adults with newly diagnosed 

type 2 diabetes and found significant improvements 

in weight loss, smoking cessation, and psychosocial 

outcomes at 12 months. Participants in the 

intervention group achieved greater weight loss 

(−2.98 kg vs. −1.86 kg; P=0.027) and had higher 

odds of smoking cessation (Odds ratio [OR] 3.56, 

95% CI 1.11–11.45; P=0.033) than those receiving 
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usual care. Although HbA1c levels decreased in 

both groups (−1.49% vs. −1.21%), the between-

group difference was not significant (0.05%, 95% 

CI −0.10 to 0.20). The intervention group also 

demonstrated improved illness perceptions 

(P=0.001) and lower depression scores (mean 

difference −0.50, 95% CI −0.96 to −0.04; 

P=0.032).[11] 

Deakin et al. (2006) evaluated the X-PERT self-

management education program in adults with type 

2 diabetes and found significant improvements at 14 

months compared with usual care. Participants in 

the X-PERT group achieved a greater reduction in 

HbA1c (−0.6% vs. +0.1%; P<0.001), with a number 

needed to treat of 4 (95% CI 3–7) to prevent 

medication escalation and 7 (95% CI 5–11) to 

reduce diabetes medication use. Significant benefits 

were also observed in body weight, Body Mass 

Index (BMI), waist circumference, total cholesterol, 

diabetes knowledge, self-empowerment, physical 

activity, dietary habits, self-management behaviors, 

and treatment satisfaction.[12] 

Jakicic et al. (2013) reported that overweight or 

obese adults with type 2 diabetes who participated 

in an intensive lifestyle intervention achieved 

greater improvements in fitness (3.70% vs. 0.94%; 

P<0.01) and physical activity (+348 vs. +105 

kcal/week; P<0.01) over 4 years compared with 

diabetes support and education. Increased fitness 

was significantly associated with improved HbA1c 

levels (P<0.01), whereas changes in physical 

activity alone were not related to glycemic 

control.[13] 

In a randomized controlled trial of 77 adults with 

type 2 diabetes, a pharmacist-led, experience-based 

group education program was evaluated over 24 

months. The intervention significantly reduced 

HbA1c by 0.4% at 24 months and improved 

participants' ability to regulate their diabetes through 

increased physical activity and better prediction of 

blood glucose levels. Initial HbA1c, satisfaction 

with diabetes-related knowledge, and treatment 

were significant predictors of glycemic outcomes. 

Although the early improvement in HbA1c 

diminished after 12 months, a significant reduction 

reappeared at 24 months, indicating sustained long-

term benefits of structured diabetes education and 

the importance of extended follow-up to capture 

delayed effects (Sarkadi A & Rosenqvist U, 

2004).[14] 

In a randomized trial of 170 adults with type 2 

diabetes, both group (n = 87) and individual (n = 83) 

diabetes education significantly improved 

knowledge, self-management, BMI, quality of life, 

and glycemic control over six months. Mean HbA1c 

decreased from 8.5 ± 1.8% to 6.5 ± 0.8% (P < 0.01). 

HbA1c reduction was 2.5 ± 1.8% in the group 

education arm versus 1.7 ± 1.9% in the individual 

education arm (both P < 0.01), with a marginally 

greater improvement in the group setting (P = 0.05) 

(Rickheim PL et al., 2002).[15] 

In a randomized trial of 252 adults with type 2 

diabetes, a culturally tailored diabetes education 

program significantly reduced HbA1c at 4 months 

(−0.88 vs. −0.35%; P < 0.01), but the difference was 

not sustained at 12 months (−0.46 vs. −0.20%; P = 

0.293). At 12 months, significant improvements 

were observed in diabetes knowledge (P = 0.001), 

self-efficacy (P = 0.001), blood glucose self-

monitoring (P = 0.02), dietary quality (P = 0.01), 

caloric intake (P < 0.001), total fat (P = 0.003), and 

saturated fat intake (P = 0.04), all of which were 

associated with improved HbA1c (Rosal MC et al., 

2011).[16] 

In a cohort study of 77 African-American adults 

with type 2 diabetes, an empowerment-based 

diabetes self-management support program 

significantly improved HbA1c (P < 0.001), weight 

(P < 0.05), BMI (P < 0.05), and LDL cholesterol (P 

< 0.001). Compared with the control period, the 

intervention achieved a significantly greater 

reduction in HbA1c (P < 0.01), while the control 

period improved diastolic blood pressure (P < 0.05), 

serum cholesterol (P < 0.001), healthy diet 

adherence (P < 0.01), and blood glucose monitoring 

(P < 0.01) (Tang TS et al., 2010).[17] 

In a randomized trial of 345 adults with type 2 

diabetes, a community-based, peer-led diabetes self-

management program did not significantly reduce 

HbA1c but significantly improved depression, 

hypoglycemia symptoms, physician communication, 

healthy eating, food-label reading, patient 

activation, and self-efficacy (P < 0.01). 

Improvements in depression, physician 

communication, healthy eating, patient activation, 

and self-efficacy were maintained at 12 months 

(Lorig K et al.,2009).[18] 

In a cluster randomized trial involving 119 patients 

with type 2 diabetes, a community-based Chronic 

Care Model (CCM) intervention significantly 

reduced HbA1c (−0.6%; P = 0.008), increased HDL 

cholesterol (+5.5 mg/dL; P = 0.0004), improved 

empowerment scores (+2; P = 0.02), and increased 

self-monitoring of blood glucose (+22.2%; P < 

0.0001). The CCM group also showed greater 

improvements in non-HDL cholesterol (P = 0.05) 

and self-monitoring of blood glucose (P = 0.03) 

compared with the control groups, demonstrating 

the effectiveness of community-based chronic care 

management (Piatt GA et al., 2006).[19] 

In a randomized trial of 245 adults with type 2 

diabetes, the Diabetes Conversation Map™ program 

produced greater HbA1c reductions than usual care 

at 3 months (−0.59%) and 6 months (−1.13%; P < 

0.01). Although differences were not significant at 9 

and 12 months in the intention-to-treat analysis 

(−0.43% and −0.49%), the per-protocol analysis 

showed a sustained reduction at 12 months 

(−0.67%). The intervention also significantly 

improved self-care behaviors, including physical 

activity, problem-solving, risk reduction, and 

healthy coping (Yang YS et al., 2015).[20] 
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In a randomized controlled trial of 112 adults with 

type 2 diabetes followed for approximately 51 

months, group-based diabetes education prevented 

the rise in HbA1c observed in the control group (P < 

0.001), reduced BMI (P < 0.001), increased HDL 

cholesterol (P < 0.001), improved quality of life, 

diabetes knowledge, and health behaviors (all P < 

0.001), lowered hypoglycemic medication 

requirements (P < 0.001), and slowed retinopathy 

progression (P < 0.009). Both groups showed 

reductions in diastolic blood pressure (P < 0.001) 

and cardiovascular risk (P < 0.05). Despite slightly 

higher costs, group education was a cost-effective 

strategy for maintaining metabolic control and 

quality of life (Trento M et al., 2002).[21] 

In a randomized trial of 38 adults with poorly 

controlled type 2 diabetes, lifestyle intervention 

achieved HbA1c reductions comparable to lifestyle 

plus insulin and insulin alone (−1.2%, −1.0%, and 

−1.5%, respectively; P = 0.74) while improving 

lipid profiles. Weight changed significantly between 

groups (P < 0.01), with a 3.0 kg loss in the lifestyle 

group versus gains of 3.5 kg and 4.9 kg in the 

lifestyle plus insulin and insulin groups, respectively 

(Aas AM et al., 2005).[22] 

In a randomized trial involving 201 African 

American adults with type 2 diabetes from 24 

churches, a culturally tailored church-based 

intervention significantly reduced mean HbA1c at 8 

months (7.4% vs. 7.8%; difference 0.4%, 95% CI 

0.1–0.6; P = 0.009), with an adjusted difference of 

0.5% (95% CI 0.2–0.7; P < 0.001). The intervention 

also significantly improved diabetes knowledge and 

diabetes-related quality of life. However, the HbA1c 

difference was not maintained at 12 months 

(Samuel-Hodge CD et al., 2009).[23] 

 

Table 1: Summary of Key Findings of the Included Studies 

Author (Year) Key findings 

Vanroy J et al. (2017) Short-term HbA1c reduction with improved physical activity and fitness over time; no significant 

difference between groups. 

McElfish PA et al. (2019) Culturally adapted family-based DSME produced greater and sustained HbA1c reductions than standard 

DSME. 

Look AHEAD Research 

Group (2010) 

Intensive lifestyle intervention improved weight loss, HbA1c, fitness, blood pressure, HDL cholesterol, 

and triglycerides at 4 years. 

Andrews et al. (2011) Adding physical activity to diet provides no extra HbA1c reduction in newly diagnosed type 2 diabetes. 

Piatt et al. (2010) Chronic Care Model improved HbA1c, blood pressure, self-monitoring, non-HDL cholesterol, and quality 
of well-being. 

Trento et al. (2004) Group education maintained HbA1c, reduced BMI, increased HDL cholesterol, and improved knowledge 

and quality of life. 

Davies et al. (2008) Structured education improved weight loss, smoking cessation, illness perception, and depression, but not 
HbA1c than those receiving usual care. 

Deakin et al. (2006) X-PERT education improved HbA1c, weight, total cholesterol, diabetes knowledge, self-management, and 

treatment satisfaction. 

Jakicic et al. (2013) Intensive lifestyle intervention improved fitness and physical activity; improved fitness was associated 
with improved HbA1c. 

Sarkadi A & Rosenqvist U 

(2004) 

Experience-based group education reduced HbA1c and improved physical activity and glucose self-

management. 

Rickheim PL et al. (2002) Both group and individual education improved glycemic control; group education showed greater HbA1c 
reduction. 

Rosal MC et al. (2011) Culturally tailored education improved HbA1c, diabetes knowledge, self-efficacy, diet, and self-

monitoring. 

Tang TS et al. (2010) Empowerment-based self-management support improved HbA1c, weight, BMI, LDL cholesterol. 

Lorig K et al. (2009) Peer-led self-management improved depression, hypoglycemia symptoms, physician communication and 

patient activation without significant HbA1c reduction. 

Piatt GA et al. (2006) Community-based CCM improved HbA1c, HDL cholesterol, empowerment, and blood glucose self-

monitoring. 

Yang YS et al. (2015) Diabetes Conversation Map™ improved HbA1c and self-care behaviors, with sustained benefit in per-

protocol analysis. 

Trento M et al. (2002) Long-term group education preserved HbA1c, improved BMI, HDL cholesterol, quality of life, and 
reduced retinopathy progression. 

Aas AM et al. (2005) Lifestyle intervention achieved HbA1c reduction comparable to insulin while promoting weight loss. 

Samuel-Hodge CD et al. 

(2009) 

Church-based culturally tailored intervention improved short-term HbA1c, diabetes knowledge, and quality 

of life. 

 

CONCLUSION 

 

Lorig et al. (2009) concluded that although the 

community-based, peer-led diabetes self-

management program did not significantly improve 

HbA1c, it produced sustained improvements in self-

management behaviors, psychosocial well-being, 

and patient activation, supporting its value as an 

effective educational intervention for people with 

type 2 diabetes.[18] 

Uusitupa et al. (2009) concluded that although 

intensive lifestyle intervention did not significantly 

reduce cardiovascular events or total mortality 

compared with the control group, the lower 

mortality observed relative to the general population 

suggests that sustained lifestyle modification and 

regular follow-up may provide important long-term 

health benefits.[24] 

Esposito et al. (2009) concluded that a 

Mediterranean-style low-carbohydrate diet provided 

superior long-term glycemic control, reduced the 
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need for antihyperglycemic medication, and 

improved cardiovascular risk factors compared with 

a low-fat diet in adults with newly diagnosed type 2 

diabetes.[25] 

Piatt et al. (2010) concluded that chronic care 

model–based diabetes management provides 

sustained long-term improvements in glycemic 

control, cardiovascular risk factors, and self-

management behaviors, supporting its effectiveness 

as a comprehensive approach to diabetes care.[9] 

Yang et al. (2015) concluded that structured, 

interactive diabetes education can improve short-

term glycemic control and self-care behaviors, 

although ongoing reinforcement may be needed to 

sustain long-term benefits.[20] 

Trento et al. (2002) concluded that long-term group-

based diabetes education is a practical and cost-

effective approach for maintaining metabolic 

control, improving quality of life, and reducing 

diabetes-related complications in individuals with 

type 2 diabetes.[21] 

Overall, the evidence suggests that lifestyle 

interventions and structured diabetes education 

improve glycemic control, self-management, 

cardiovascular risk factors, and quality of life in 

people with type 2 diabetes. However, the durability 

of these benefits varies across studies. Future large-

scale, multi-centre randomized controlled trials are 

warranted to strengthen the current evidence base, 

identify the most effective intervention strategies, 

and evaluate their long-term applicability in diverse 

primary care settings. 

Acknowledgments 

The authors gratefully acknowledge the researchers 

whose published studies contributed to this 

systematic review. They also thank their colleagues 

and mentors for their valuable guidance, 

constructive feedback, and continuous support 

throughout the preparation of this manuscript. No 

external funding was received for this study. The 

authors declare that they have no conflicts of 

interest. 

 

REFERENCES 
 
1. Dianna J. Magliano, Co-chair, Edward J. Boyko, Co-chair; 

IDF Diabetes Atlas 10th edition scientific committee. 

Brussels: International Diabetes Federation; 2021. 
Publication No.: book_idfatlas10eISBN-13: 978-2-930229-

98-0 

2. American Diabetes Association Professional Practice 
Committee. 2. Diagnosis and Classification of Diabetes: 

Standards of Care in Diabetes-2024. Diabetes Care. 2024 

Jan 1;47(Suppl 1):S20-S42. doi: 10.2337/dc24-S002. 
PMID: 38078589; PMCID: PMC10725812. 

3. Stratton IM, Adler AI, Neil HA, Matthews DR, Manley SE, 

Cull CA, Hadden D, Turner RC, Holman RR. Association 
of glycaemia with macrovascular and microvascular 

complications of type 2 diabetes (UKPDS 35): prospective 

observational study. BMJ. 2000 Aug 12;321(7258):405-12. 
doi: 10.1136/bmj.321.7258.405. PMID: 10938048; PMCID: 

PMC27454. 

4. Look AHEAD Research Group; Wing RR. Long-term 
effects of a lifestyle intervention on weight and 

cardiovascular risk factors in individuals with type 2 

diabetes mellitus: four-year results of the Look AHEAD 

trial. Arch Intern Med. 2010 Sep 27;170(17):1566-75. doi: 

10.1001/archinternmed.2010.334. PMID: 20876408; 

PMCID: PMC3084497. 

5. Look AHEAD Research Group; Gregg EW, Jakicic JM, 

Blackburn G, Bloomquist P, Bray GA, Clark JM, Coday M, 
Curtis JM, Egan C, Evans M, Foreyt J, Foster G, Hazuda 

HP, Hill JO, Horton ES, Hubbard VS, Jeffery RW, Johnson 

KC, Kitabchi AE, Knowler WC, Kriska A, Lang W, Lewis 
CE, Montez MG, Nathan DM, Neiberg RH, Patricio J, 

Peters A, Pi-Sunyer X, Pownall H, Redmon B, Regensteiner 

J, Rejeski J, Ribisl PM, Safford M, Stewart K, Trence D, 
Wadden TA, Wing RR, Yanovski SZ. Association of the 

magnitude of weight loss and changes in physical fitness 

with long-term cardiovascular disease outcomes in 
overweight or obese people with type 2 diabetes: a post-hoc 

analysis of the Look AHEAD randomised clinical trial. 

Lancet Diabetes Endocrinol. 2016 Nov;4(11):913-921. doi: 
10.1016/S2213-8587(16)30162-0. Epub 2016 Aug 30. 

PMID: 27595918; PMCID: PMC5094846. 

6. Vanroy J, Seghers J, Bogaerts A, Devloo K, De Cock S, 
Boen F. Short- and long-term effects of a need-supportive 

physical activity intervention among patients with type 2 

diabetes mellitus: A randomized controlled pilot trial. PLoS 
One. 2017 Apr 6;12(4):e0174805. doi: 

10.1371/journal.pone.0174805. PMID: 28384237; PMCID: 

PMC5383224. 
7. McElfish PA, Long CR, Kohler PO, Yeary KHK, Bursac Z, 

Narcisse MR, Felix HC, Rowland B, Hudson JS, Goulden 

PA. Comparative Effectiveness and Maintenance of 
Diabetes Self-Management Education Interventions for 

Marshallese Patients With Type 2 Diabetes: A Randomized 

Controlled Trial. Diabetes Care. 2019 May;42(5):849-858. 
doi: 10.2337/dc18-1985. Epub 2019 Mar 12. PMID: 

30862659; PMCID: PMC6489107. 

8. Andrews RC, Cooper AR, Montgomery AA, Norcross AJ, 
Peters TJ, Sharp DJ, Jackson N, Fitzsimons K, Bright J, 

Coulman K, England CY, Gorton J, McLenaghan A, Paxton 

E, Polet A, Thompson C, Dayan CM. Diet or diet plus 
physical activity versus usual care in patients with newly 

diagnosed type 2 diabetes: the Early ACTID randomised 

controlled trial. Lancet. 2011 Jul 9;378(9786):129-39. doi: 
10.1016/S0140-6736(11)60442-X. Epub 2011 Jun 24. 

PMID: 21705068. 

9. Piatt GA, Anderson RM, Brooks MM, Songer T, Siminerio 
LM, Korytkowski MM, Zgibor JC. 3-year follow-up of 

clinical and behavioral improvements following a 

multifaceted diabetes care intervention: results of a 
randomized controlled trial. Diabetes Educ. 2010 Mar-

Apr;36(2):301-9. doi: 10.1177/0145721710361388. Epub 

2010 Mar 3. PMID: 20200284. 
10. Trento M, Passera P, Borgo E, Tomalino M, Bajardi M, 

Cavallo F, Porta M. A 5-year randomized controlled study 
of learning, problem solving ability, and quality of life 

modifications in people with type 2 diabetes managed by 

group care. Diabetes Care. 2004 Mar;27(3):670-5. doi: 
10.2337/diacare.27.3.670. PMID: 14988283. 

11. Davies MJ, Heller S, Skinner TC, Campbell MJ, Carey ME, 

Cradock S, Dallosso HM, Daly H, Doherty Y, Eaton S, Fox 
C, Oliver L, Rantell K, Rayman G, Khunti K; Diabetes 

Education and Self Management for Ongoing and Newly 

Diagnosed Collaborative. Effectiveness of the diabetes 
education and self management for ongoing and newly 

diagnosed (DESMOND) programme for people with newly 

diagnosed type 2 diabetes: cluster randomised controlled 
trial. BMJ. 2008 Mar 1;336(7642):491-5. doi: 

10.1136/bmj.39474.922025.BE. Epub 2008 Feb 14. 

Erratum in: BMJ. 2008 Apr 
19;336(7649):doi:10.1136/bmj.39553.528299.AD. PMID: 

18276664; PMCID: PMC2258400. 

12. Deakin TA, Cade JE, Williams R, Greenwood DC. 
Structured patient education: the diabetes X-PERT 

Programme makes a difference. Diabet Med. 2006 

Sep;23(9):944-54. doi: 10.1111/j.1464-5491.2006.01906.x. 
PMID: 16922700. 

13. Jakicic JM, Egan CM, Fabricatore AN, Gaussoin SA, 

Glasser SP, Hesson LA, Knowler WC, Lang W, 
Regensteiner JG, Ribisl PM, Ryan DH; Look AHEAD 



6125 

 International Journal of Medicine and Public Health, Vol 16, Issue 3, July- September, 2026 (www.ijmedph.org) 

 

Research Group. Four-year change in cardiorespiratory 

fitness and influence on glycemic control in adults with 

type 2 diabetes in a randomized trial: the Look AHEAD 

Trial. Diabetes Care. 2013 May;36(5):1297-303. doi: 

10.2337/dc12-0712. Epub 2012 Dec 6. PMID: 23223405; 
PMCID: PMC3631819. 

14. Sarkadi A, Rosenqvist U. Experience-based group 

education in Type 2 diabetes: a randomised controlled trial. 
Patient Educ Couns. 2004 Jun;53(3):291-8. doi: 

10.1016/j.pec.2003.10.009. PMID: 15186866. 

15. Rickheim PL, Weaver TW, Flader JL, Kendall DM. 
Assessment of group versus individual diabetes education: a 

randomized study. Diabetes Care. 2002 Feb;25(2):269-74. 

doi: 10.2337/diacare.25.2.269. PMID: 11815494. 
16. Rosal MC, Ockene IS, Restrepo A, White MJ, Borg A, 

Olendzki B, Scavron J, Candib L, Welch G, Reed G. 

Randomized trial of a literacy-sensitive, culturally tailored 
diabetes self-management intervention for low-income 

latinos: latinos en control. Diabetes Care. 2011 

Apr;34(4):838-44. doi: 10.2337/dc10-1981. Epub 2011 Mar 
4. PMID: 21378213; PMCID: PMC3064037. 

17. Tang TS, Funnell MM, Brown MB, Kurlander JE. Self-

management support in "real-world" settings: an 
empowerment-based intervention. Patient Educ Couns. 

2010 May;79(2):178-84. doi: 10.1016/j.pec.2009.09.029. 

Epub 2009 Nov 3. PMID: 19889508; PMCID: 
PMC2856771. 

18. Lorig K, Ritter PL, Villa FJ, Armas J. Community-based 

peer-led diabetes self-management: a randomized trial. 
Diabetes Educ. 2009 Jul-Aug;35(4):641-51. doi: 

10.1177/0145721709335006. Epub 2009 Apr 30. PMID: 

19407333. 
19. Piatt GA, Orchard TJ, Emerson S, Simmons D, Songer TJ, 

Brooks MM, Korytkowski M, Siminerio LM, Ahmad U, 

Zgibor JC. Translating the chronic care model into the 
community: results from a randomized controlled trial of a 

multifaceted diabetes care intervention. Diabetes Care. 2006 

Apr;29(4):811-7. doi: 10.2337/diacare.29.04.06.dc05-1785. 
PMID: 16567820. 

20. Yang YS, Wu YC, Lu YL, Kornelius E, Lin YT, Chen YJ, 

Li CL, Hsiao HW, Peng CH, Huang CN. Adherence to self-

care behavior and glycemic effects using structured 

education. J Diabetes Investig. 2015 Nov;6(6):662-9. doi: 

10.1111/jdi.12343. Epub 2015 Apr 17. PMID: 26543540; 

PMCID: PMC4627543. 

21. Trento M, Passera P, Bajardi M, Tomalino M, Grassi G, 
Borgo E, Donnola C, Cavallo F, Bondonio P, Porta M. 

Lifestyle intervention by group care prevents deterioration 

of Type II diabetes: a 4-year randomized controlled clinical 
trial. Diabetologia. 2002 Sep;45(9):1231-9. doi: 

10.1007/s00125-002-0904-8. Epub 2002 Jul 11. PMID: 

12242455. 
22. Aas AM, Bergstad I, Thorsby PM, Johannesen O, Solberg 

M, Birkeland KI. An intensified lifestyle intervention 

programme may be superior to insulin treatment in poorly 
controlled Type 2 diabetic patients on oral hypoglycaemic 

agents: results of a feasibility study. Diabet Med. 2005 

Mar;22(3):316-22. doi: 10.1111/j.1464-5491.2005.01421.x. 
PMID: 15717881. 

23. Samuel-Hodge CD, Keyserling TC, Park S, Johnston LF, 

Gizlice Z, Bangdiwala SI. A randomized trial of a church-
based diabetes self-management program for African 

Americans with type 2 diabetes. Diabetes Educ. 2009 May-

Jun;35(3):439-54. doi: 10.1177/0145721709333270. Epub 
2009 Apr 21. PMID: 19383882. 

24. Uusitupa M, Peltonen M, Lindström J, Aunola S, Ilanne-

Parikka P, Keinänen-Kiukaanniemi S, Valle TT, Eriksson 
JG, Tuomilehto J; Finnish Diabetes Prevention Study 

Group. Ten-year mortality and cardiovascular morbidity in 

the Finnish Diabetes Prevention Study--secondary analysis 
of the randomized trial. PLoS One. 2009 May 

21;4(5):e5656. doi: 10.1371/journal.pone.0005656. PMID: 

19479072; PMCID: PMC2682577. 
25. Esposito K, Maiorino MI, Ciotola M, Di Palo C, 

Scognamiglio P, Gicchino M, Petrizzo M, Saccomanno F, 

Beneduce F, Ceriello A, Giugliano D. Effects of a 
Mediterranean-style diet on the need for antihyperglycemic 

drug therapy in patients with newly diagnosed type 2 

diabetes: a randomized trial. Ann Intern Med. 2009 Sep 
1;151(5):306-14. doi: 10.7326/0003-4819-151-5-

200909010-00004. Erratum in: Ann Intern Med. 2009 Oct 

20;151(8):591. PMID: 19721018.  
 


