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Title: “Prevalence and Risk Factors of Diabetes Mellitus Among Adults Aged 35-40 Years: A Systematic Review”
[bookmark: _Toc216396067]1. Prevalence of the Problem
Diabetes mellitus has become one of the greatest non-communicable diseases in the world and is one of the biggest public health issues with millions of patients in various socioeconomic and geographical settings (Burchell, 2024). According to the International Diabetes Federation (IDF) Diabetes Atlas (2025), 589 million adults aged 20-79 years are currently living with diabetes all around the world, which is 11.1 % of the world adult population in this age group, with values expected to increase to 852.5 million in 2050. This growing load highlights the necessity of conducting specific studies that would concentrate on particular age groups and risk factor setups (Brew-Sam et al., 2021).
[image: Risk factors for pre-diabetes and undiagnosed type 2 diabetes in England -  Office for National Statistics]
Figure 1: Diagnosed and Undiagnosed type 2 diabetes (Finning, 2024)
Although diabetes is an age-related disease, type 2 diabetes mellitus (T2DM) is now emerging as a worrying condition among younger individuals, especially those within the 35-40 age range. Recent epidemiological studies show that the prevalence of T2DM among persons below the age of 40 has doubled to tripled over the past few decades and this is contrary to historical trends in which diabetes was largely a disease of old age (Chakraborty, 2025). It has been estimated that the prevalence of early-onset diabetes among adults aged between 35-40 years ranges at about 4.1% globally, though the rates are significantly geographically dispersed with higher rates seen in urbanized areas and low-and-middle-income countries (LMICs) (CDC, 2024).
Research in several Western nations, such as the United Kingdom and the United States, has always reported that young-onset T2DM is closely linked to relative socioeconomic deprivation, with low-income adults having higher prevalence of diabetes and having greater challenge in disease management owing to competing needs of basic needs, access to healthcare, and the restriction of medicine affordability (Courcoulas, Daigle and Arterburn, 2023).
The most significant modifiable risk factor, which contributes to diabetes development among this age group, is obesity. About 95% of patients presenting with early-onset T2DM (before age 40) are overweight or obese with the trends of obesity prevalence accelerating especially in the young populations due to poor lifestyle choices (Finning, 2024). Research shows that more than 81% of diabetic people in the age group of 40-50 years report sedentary lifestyles and 59% show irregular eating habits (Forbes et al., 2023). The meta-analyses have shown that smoking is a significant risk factor of diabetes contributing to an increased risk of 44%, and psychological stress and depression are independent predictors of new-onset diabetes across sociodemographic measures and body mass index levels (Goossen et al., 2020).
The effects of diabetes on this age group are far-reaching days past the early onset. T2DM patients present in childhood show sixfold higher standardized mortality ratio at age 40 than the general population and very high rates of microvascular and macrovascular complications develop during an earlier disease progression than in type 1 diabetes of similar duration (Grasic, Holloway and Capucci, 2023). Even after controlling the disease duration, diabetic retinopathy, nephropathy, and peripheral neuropathy are more prevalent in early-onset than in late-onset T2DM (Hackett and Steptoe, 2017).
[bookmark: _Toc216396068]2. Introduction and Literature-Based Background to the Study
Millions worldwide suffer from metabolic dysfunction caused by diabetes mellitus (Liu et al., 2023).  Diabetes can be categorised into three types: type 1 (autoimmune destruction of pancreatic β-cells), type 2 (insulin resistance and dysfunction), and gestational diabetes (Hou et al., 2023). The majority of adults aged 35-40 have type 2 diabetes, which accounts for 90-95% of all diabetes cases worldwide (Hou et al., 2023).
The rising prevalence of diabetes in younger adults changes non-communicable disease epidemiology. Historical data showed that T2DM onset occurred after 50-60, but epidemiological patterns show that it is occurring earlier (Kadowaki et al., 2022). Early-onset type 2 diabetes, diagnosed before 40, is becoming recognised as a distinct clinical entity with unique pathophysiologic, prognostic, and management implications (Magliano, Boyko and Atlas, 2025). 
Lifestyle factors strongly predict diabetes in younger adults. According to studies like the Nurses' Health Study and Framingham Heart Study, 90% of new diabetes cases are caused by lifestyle factors like diet, exercise, adiposity, smoking, and alcohol consumption (Muhammad Usama Maooz Awan et al., 2024). Physical activity protects by improving insulin sensitivity, glucose metabolism, body composition, and cardiovascular function without weight loss. Studies show that the most active people have two-thirds the diabetes risk of sedentary people across all body mass index categories (Hjerkind, Stenehjem and Nilsen, 2017). Obesity and inactivity interact to increase diabetes risk by up to 17-fold in some populations.
Diabetes risk is heavily influenced by diet. High-refined carbohydrate, trans fat, and added sugar diets increase insulin resistance, obesity, and diabetes risk (Muhammad Usama Maooz Awan et al., 2024).  Whole grain, legume, fibre, lean protein, and healthy fat diets are protective.
Psychological stress and mental health factors are underappreciated diabetes risk factors in this age group. Depression, anxiety, general emotional stress, anger, hostility, and sleep disturbance are linked to new-onset T2DM in prospective epidemiological studies (Pathak et al., 2024). Stress causes diabetes through hypothalamic-pituitary-adrenal axis activation, sympathetic nervous system activation, and behavioural pathways that decrease physical activity and diet adherence. Stress management is important for 35-40-year-olds because career advancement, family obligations, financial pressures, and social demands can cause significant psychological stress (Qin et al., 2010).
SES strongly influences diabetes risk through access to healthcare, nutritional quality, work-related stressors, housing stability, and health literacy. Lower-income adults face many barriers to healthy eating, including higher produce prices, limited access to full-service grocery stores in deprivation areas, time constraints limiting food preparation, and marketing exposure to energy-dense, nutrient-poor foods (Rainkie, Abedini and Abdelkader, 2020). Job insecurity, low occupational control, and shift work increase diabetes risk, especially in low-income workers. SES limits healthcare access; uninsured people have more undiagnosed diabetes and worse glycaemic control when diagnosed (Strati et al., 2024). Diabetes prevalence and risk differ by gender in younger populations. Diabetes prevalence is similar between men and women, but risk factors and outcomes differ (Stuckey and Peyrot, 2020). Polycystic ovary syndrome and gestational diabetes history increase diabetes risk in women, making them more vulnerable during reproductive years 35-40.
Ethnicity and race affect diabetes risk in younger adults due to complex genetic, socioeconomic, and cultural factors. South Asian, East Asian, Hispanic, African, and Indigenous people have much higher diabetes rates than Europeans. These disparities occur at younger ages and are caused by genetic predisposition, higher obesity rates in certain ethnic groups, lower socioeconomic status in some communities, limited healthcare access, and possible dietary acculturation differences (Tobias et al., 2023). Understanding how race and ethnicity interact with age and socioeconomic factors is crucial to understanding 35-40-year-old diabetes risk.
The Diabetes Prevention Program found that structured lifestyle interventions for weight loss, physical activity, and diet modification reduced diabetes incidence by 58% in adults with impaired glucose tolerance, especially in older participants (Venkatesh et al., 2022).  Recent intervention studies have shown that intensive weight loss interventions targeting 15kg reduction can increase diabetes remission rates by 61-71%, especially when implemented early after diagnosis or in newly diagnosed diabetics (Wijayaratna et al., 2021).
Despite this strong evidence base, little is known about the lived experiences, perspectives, and risk factor profiles that affect diabetes development in 35-40-year-olds. Most systematic reviews on diabetes prevention and management include younger adults without age stratification, and qualitative research on how they experience diabetes risk and management is scarce (World Population Review, 2023). The literature lacks insight into how competing life demands, work-related stressors, family responsibilities, and socioeconomic constraints affect diabetes development in this age group (Yara Abukhaled, Allawama and Serhan, 2025).
[bookmark: _Toc216396069]3. Rationale, Research Question, Aims and Objectives
Rationale of the Research
The study is critically required to fill an acute research gap in the area and knowledge of diabetes mellitus in adults aged 35-40 years, a population subjected to the fast growth of the disease when it receives a minimal specific study interest. The rising prevalence of early-onset T2DM is an immense break in the trend of historical epidemiology and it needs to be urgently researched to establish the risk factors that can be altered to allow the involvement of the public health in intercession (Zaccardi et al., 2025). Obesity is the primary driver of early-onset T2DM; approximately 95% of patients diagnosed before age 40 are overweight or obese (Chakraborty, 2025). Research indicates that the strongest heritability for T2DM is found in patients with an onset age between 35 and 60 years (Grasic et al., 2023).
Clinical explanations are very strong; diabetes identified at the age of 35-40 has especially grave prognostic consequences. In individuals diagnosed under 40, pancreatic β-cell function (the cells that produce insulin) deteriorates at a rate of 20–35% per year far faster than the 7% annual decline seen in older adults (Zhang et al., 2024). An example of how serious the condition is can be seen in a sixfold rise in standardized mortality ratio by age 40 years in people with early-onset diabetes relative to the general population (Al Hamid et al., 2014). However, these dire effects notwithstanding, diabetes among the age group tends to go undiagnosed; some two hundred and fifty-two million adults in the world are not aware of their diabetes conditions and undiagnosed diabetes predominantly occurs in LMICs where young populations are becoming significant victims.
The gap in the research is big and definite. Although there are extensive literature reviews on the risk factors of diabetes in the aggregate groups or older groups, little research has been conducted on the 35-40 age groups (Brew-Sam et al., 2021). The challenges of this age group differ unlike those of the younger adults having established career paths and work stressors, family and financial pressures, possible crystallization of lifestyle but unlike those of older adults are exposed to different work-life relationships and are usually better able to change behavior (Chakraborty, 2025).
The study effectively fills in these evidence gaps through a thorough qualitative systematic literature synthesis to present existing empirical evidence of diabetes prevalence, risk factors, and lifestyle determinants in adults aged 35-40 years. Results will be used to design specific community health interventions that deal with risk factors that can be modified and deal with health disparities of this vulnerable group.
[bookmark: _Toc212998002]Question
What are the key risk factors associated with diabetes mellitus among adults aged 35-40 years, and to what extent do lifestyle behaviours contribute to its prevalence in this age group?
[bookmark: _Toc212998003]Aims
To investigate the prevalence and key risk factors of Diabetes Mellitus among individuals aged 35-40 years, focusing on lifestyle behaviours.
[bookmark: _Toc212998004]Objectives
· To review existing evidence on the prevalence of diabetes mellitus among adults aged 35-40 years. 
· To examine lifestyle and behavioural factors (such as diet, physical activity, and stress) associated with diabetes mellitus in this age group. 
· To explore how socioeconomic factors influence the risk of developing diabetes mellitus among adults aged 35-40 years. 


[bookmark: _Toc216396070]4. Research Methodology
[bookmark: _Toc216396071]4.1 Research Design
This research design is a qualitative systematic literature review (SLR) design with thematic analysis used to combine the available empirical evidence about the prevalence of diabetes and risk factors in adults aged 35-40 years. A systematic review is a method of transparent, rigorous, and replicable way of synthesizing the research evidence on a given research question, by systematic identification, critical appraisal, and qualitative or quantitative synthesis of the available studies (Burchell, 2024). The choice of this methodological approach was determined due to the fact that it leads to a wealth of evidence summarizing the results of various study designs, minimization of bias due to selective literature reading, and transparent methodology that allows reproducibility and criticism by other scholars (Puljak, 2020).
To have a comprehensive reporting and methodological rigor, the review will be based on Cochrane Handbook and PRISMA (Preferred Reporting Items to Systematic Reviews and Meta-Analyses) guidelines.
[bookmark: _Toc216396072]4.2 Recruitment, Sampling and Study Participants
As this constitutes a systematic literature review, "participants" refer to studies meeting defined inclusion criteria rather than individual research subjects.
Search Strategy and Data Sources:
Comprehensive electronic searches will be conducted across major biomedical and public health databases selected to optimize sensitivity while maintaining feasibility:
PubMed/MEDLINE - Primary biomedical database indexing over 30 million citations from journals worldwide, providing optimal coverage for medical and public health literature
Embase - Comprehensive European biomedical database with excellent coverage of pharmaceutical and disease-specific literature
Scopus - Multidisciplinary abstract and citation database covering health sciences, social sciences, and related fields
Web of Science - Citation index providing comprehensive coverage of peer-reviewed journals and enabling citation tracking
CINAHL - Specialized database focused on nursing, allied health, and related disciplines


[bookmark: _Toc216396073]4.3 Data Collection Methods and Procedures
Search Terms and Strategy:
The search strategy will employ controlled vocabulary (Medical Subject Headings—MeSH) combined with natural language keywords optimized for each database. Core search terms include combinations of: diabetes mellitus, type 2 diabetes, T2DM, early-onset diabetes, young-onset diabetes, premature diabetes, diabetes AND (lifestyle OR risk factors OR physical activity OR diet* OR obesity OR weight OR stress OR psycholog* OR socioeconomic OR deprivation), diabetes AND adults AND (age 30-39 OR age 35-40), diabetes prevalence, and diabetes incidence. Search strategies will be iteratively refined based on preliminary results and consultation with research supervisors. All searches will be limited to English-language publications within the past 15 years (2010-2025) to capture contemporary evidence while ensuring feasibility.
Sampling and Study Selection:
Studies will be included if they:
(1) examine diabetes mellitus (any type, though primarily T2DM expected) in adults aged 35-40 years, or provide age-stratified data extractable for this age group.
(2) report on prevalence, incidence, risk factors, lifestyle patterns, socioeconomic associations, or management strategies.
(3) employ quantitative, qualitative, or mixed-methods designs.
(4) are published in English between 2010-2025; and (5) contain sufficient methodological detail enabling quality assessment.
Studies will be excluded if they:
(1) focus exclusively on children, adolescents, or older adults without age-stratified data for 35-40 age group
(2) examine pregnancy-related diabetes exclusively
(3) present only commentary or opinion without empirical data
(4) demonstrate critically low methodological quality precluding data extraction
(5) report exclusively on diabetes complications without addressing risk factors or prevalence patterns.

Data Extraction:
Standardized data extraction forms will be developed and piloted to systematically capture relevant information from included studies. Extraction forms will document
(1) Study characteristics including author, year, country, study design, sample size, and study duration.
(2) Population characteristics including age range, sex distribution, ethnicity, socioeconomic indicators, and geographic setting.
[bookmark: _Toc216396074]4.4 Proposed Data Analysis Technique: Thematic Analysis
Given the multidisciplinary nature of included studies and diversity of study designs, the review will employ integrative thematic analysis to synthesize findings across qualitative, quantitative, and mixed-methods research.
Thematic Analysis Process:
Initial Coding: Two reviewers will independently code extracted data line-by-line, identifying concepts, themes, and patterns emerging from study findings. Initial codes will remain grounded in data while allowing for conceptual abstraction. 
Theme Development: Initial codes will be organized into candidate themes through iterative comparison and discussion. Themes will be organized hierarchically with overarching themes encompassing related subthemes (van Zuuren et al., 2022). Key thematic areas anticipated include:
(a) Lifestyle Risk Factors (physical activity, diet, smoking, alcohol, sleep)
(b) Socioeconomic Determinants (income, education, employment, healthcare access)
(c) Psychosocial Factors (stress, depression, anxiety, coping)
(d) Demographic Variations (sex, ethnicity, geographic region)
(e) Prevention and Intervention Approaches.
[bookmark: _Toc216396075]4.5 Ethical Considerations
As this study uses only existing published research, formal ethical approval is not required; however, core ethical standards will still guide the work. The review protocol will be registered on PROSPERO to ensure openness, prevent selective reporting, and maintain accountability. PRISMA 2020 guidelines will be followed so methods and findings are reported clearly and transparently. Bias will be minimised through structured search strategies, clear inclusion and exclusion criteria, dual screening, and quality appraisal of all studies. Only studies that show ethical approval and informed consent will be included, and all sources will be properly acknowledged. The review will also consider equity by examining how results differ across socioeconomic, ethnic, and geographic groups rather than assuming universal applicability.
[bookmark: _Toc216396076]4.6 Implications of Research
The review will support public health planning by identifying major diabetes risk factors in adults aged 35–40, helping services target the groups most in need. If socioeconomic disadvantage is strongly linked to risk, policies addressing poverty, food access, and healthcare barriers will be prioritised; if lifestyle factors are most influential, community programmes promoting healthy eating, physical activity, and stress reduction will be emphasised. Clinicians will gain clearer insight into risk profiles for younger adults, enabling more tailored advice, earlier screening, and stronger management strategies. Policy-makers will be able to use the findings to guide prevention funding, improve screening guidance, and design equity-focused interventions. Evidence gaps identified will inform future research priorities and support community groups in developing appropriate, accessible prevention initiatives.
[bookmark: _Toc206548429][bookmark: _Toc216396077]4.7 Plan of Work and Time Schedule
A structured 24-week timeline is proposed, illustrated by the Gantt chart below:
	Activity
	Weeks 1-4
	Weeks 5-8
	Weeks 9-12
	Weeks 13-16
	Weeks 17-20
	Weeks 21-24

	Proposal & Ethics Approval
	●
	
	
	
	
	
	

	Literature Search
	●
	
	
	
	
	

	Screening & Eligibility
	
	●
	
	
	
	

	Data Extraction
	
	
	●
	
	
	

	Synthesis & Analysis
	
	
	
	●
	
	

	Reporting & Final Write-up
	
	
	
	●
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Figure 1: Older adults had higher prevalence of type 2 diabetes, but
younger adults were more likely to be undiagnosed if they did have type 2
diabetes
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