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ABSTRACT         

Background: Type 2 diabetes mellitus (T2DM) can occur early in adulthood and coexist with metabolic 
abnormalities that increase the burden of disease in this population. Objective: To determine the prevalence of 
T2DM and the risk factors associated with the disease among young adults treated at a district hospital in Trujillo, 
Peru, between 2020 and 2024. Methods: An observational, retrospective, analytical, cross-sectional study was 
conducted among adults aged 18 to 30 years. Prevalence was estimated from 1,258 clinical records, while the 
analysis of risk factors was performed using 98 medical records. Age, sex, dyslipidemia, obesity, hypertension, and 
family history of T2DM were evaluated. Associations were assessed using the chi-square test and odds ratios, with 
a significance level of p < 0.05. Results: The prevalence of T2DM was 3.1% (39/1,258). In the analysis of 98 medical 
records, dyslipidemia (OR = 3.50; p = 0.012), obesity (OR = 3.80; p = 0.006), hypertension (OR = 3.45; p = 0.039), 
and family history of T2DM (OR = 3.33; p = 0.023) were significantly associated with T2DM. No significant 
associations were observed with age (p = 0.17) or sex (OR = 1.09; p = 0.85). Conclusions: Among the young 
adults studied, the prevalence of T2DM was 3%. Dyslipidemia, obesity, hypertension, and family history were 
identified as statistically significant risk factors associated with T2DM. 
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Introduction 

Diabetes remains a major public health concern because 
of its frequency, complications, and need for long-term 
care. The most recent estimates indicate that 
approximately 589 million adults aged 20–79 years were 
living with diabetes in 2024, and this number is projected 
to reach 853 million by 2050 [1]. Although type 2 
diabetes mellitus (T2DM) has traditionally been 
associated with middle and older age, its occurrence 
among younger people is increasingly recognized. Early 
presentation is particularly relevant because it entails 
longer lifetime exposure to hyperglycemia and may be 
accompanied by a faster decline in pancreatic beta-cell 
function and complications arising during otherwise 
productive years of life [2,3]. 

Young-onset T2DM does not arise from a single 
condition. Obesity and insulin resistance play a central 
role, but they frequently coexist with metabolic 
abnormalities such as dyslipidemia and hypertension. 
Family history also reflects an important underlying 
susceptibility, particularly when the disease develops at 
a younger age [2].  

Recent studies in young adults have reported relevant 
associations between T2DM and obesity, 
hyperlipidemia, and hypertension-related conditions, 
suggesting that an unfavorable cardiometabolic profile 
may already be present early in adulthood [4]. This 
deserves clinical attention because diagnosis at a younger 
age extends the period during which individuals are 
exposed to both abnormal glucose metabolism and 
additional cardiovascular factors [3,4]. 

In Peru, evidence similarly indicates an increasing 
occurrence of T2DM among younger populations. An 
analysis of Ministry of Health records showed that the 
registered prevalence among individuals younger than 30 
years increased from 2.1 to 22.1 cases per 100,000 
population between 2005 and 2018 [5]. Other national 
studies have described the burden of T2DM in the 
general adult population, although estimates vary 
according to the populations evaluated and the methods 
used to identify cases [6].  

Despite these findings, information simultaneously 
characterizing T2DM and cardiometabolic variables 
among young adults receiving hospital care in Peru 
remains limited. This gap is relevant because national or 
population-based estimates may not fully reflect the 
characteristics of young adults who seek care at health 
facilities [5,6]. 

Information obtained from clinical records may help 
identify the characteristics that most frequently 
accompany T2DM at this stage of life and provide local 
evidence to support surveillance and earlier recognition 
of individuals with an unfavorable metabolic profile. 
Obesity, physical inactivity, and other metabolic 
abnormalities have already been recognized as relevant 
considerations for clinical assessment and prevention in 
younger populations [7]. In this context, the objective of 
this study was to determine the prevalence of type 2 
diabetes mellitus and evaluate the risk factors associated 
with the disease among young adults aged 18–30 years 
treated at a district hospital in Trujillo, Peru, between 
2020 and 2024. 

Materials and methods 

Study design and setting 

An observational, retrospective, analytical, cross-
sectional study was conducted using clinical records of 
young adults treated at a district hospital in Trujillo, Peru. 
Records corresponding to the period from January 2020 
to December 2024 were analyzed. The manuscript was 
prepared in accordance with the Strengthening the 
Reporting of Observational Studies in Epidemiology 
(STROBE) recommendations for observational 
studies[8]. 

Population, sample, and sampling 

The study population consisted of young adults aged 18–
30 years who received care at the hospital during the 
study period. A total of 1,258 clinical records were 
considered to estimate the prevalence of type 2 diabetes 
mellitus (T2DM). The analysis of risk factors was 
conducted using an analytical sample of 98 medical 
records that met the eligibility criteria and contained the 
information required for the variables under study. Of 
these records, 21 corresponded to patients with T2DM 
and 77 to patients without T2DM. 

The planned sample size for the analytical component 
was 98 medical records. It was estimated using the 
formula for a single proportion, considering an expected 
proportion of 10%, its complement of 90%, an absolute 
precision of 5%, and a Z value of 1.65, corresponding to 
an approximate confidence level of 90% [9]. Medical 
records were selected through non-probability 
convenience sampling according to their availability and 
fulfillment of the predefined criteria. 
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Eligibility criteria 

Medical records of male and female patients aged 18–30 
years who were treated at the hospital between 2020 and 
2024 and contained sufficient information to establish 
the presence or absence of T2DM and assess the study 
variables were included. Records of patients with type 1 
diabetes mellitus, pregnant women, individuals with 
metabolic or endocrine disorders other than and 
unrelated to T2DM, and medical records lacking the 
information required for the analysis were excluded. 

Study variables 

The main variable was the presence of T2DM, recorded 
dichotomously as present or absent. Diagnosis 
documented in the medical record and available 
information on glycemic criteria were considered. 
Diagnostic reference thresholds were those established 
by the American Diabetes Association: fasting plasma 
glucose ≥126 mg/dL, glycated hemoglobin ≥6.5%, 2-h 
plasma glucose ≥200 mg/dL during an oral glucose 
tolerance test, or random plasma glucose ≥200 mg/dL 
when documented as diagnostic in the clinical record 
[10]. 

Sociodemographic variables included age, expressed in 
completed years, and sex, recorded as male or female. 
The risk factors evaluated were dyslipidemia, obesity, 
hypertension, and family history of T2DM. Dyslipidemia 
was considered present when the medical record 
documented an abnormal lipid profile, operationally 
defined as total cholesterol >200 mg/dL, triglycerides 
>150 mg/dL, LDL cholesterol >130 mg/dL, and/or HDL 
cholesterol <40 mg/dL in men or <50 mg/dL in women. 
Obesity was identified from the recorded diagnosis and a 
body mass index >30 kg/m²[11], whereas hypertension 
was determined from the clinical diagnosis or systolic 
blood pressure >140 mmHg and/or diastolic blood 
pressure >90 mmHg [12]. Family history was considered 
present when T2DM in a first-degree relative, including 
parents or siblings, was documented. 

Data collection instruments 

Information was collected using a structured data 
extraction form specifically developed for the study. The 
instrument consisted of two sections. The first recorded 
age and sex, while the second collected clinical 
information on lipid profile abnormalities, blood 
pressure, obesity, family history of T2DM, and T2DM 
diagnosis. The form was designed to extract predefined 
variables from medical records and did not include 

scales, scores, or classifications derived from a total 
score. 

Procedure 

After institutional authorization to access clinical records 
was obtained, medical records corresponding to young 
adults treated between 2020 and 2024 were identified. 
Records were reviewed according to the eligibility 
criteria, and the availability of information required for 
the study variables was verified. Data from each record 
included in the analytical component were transferred to 
the data collection form and subsequently entered into an 
electronic Microsoft Excel database. Clinical 
information was used exclusively for research purposes 
and handled confidentially. 

For prevalence estimation, the number of patients with 
T2DM was identified among the 1,258 records 
corresponding to the study period. The analysis of risk 
factors associated with T2DM was subsequently 
conducted using the 98 medical records included in the 
analytical sample. 

Statistical Analysis 

Data were processed using Microsoft Excel (Microsoft 
Corporation, Redmond, WA, USA). Age was 
summarized as mean and standard deviation, whereas 
categorical variables were expressed as absolute 
frequencies and percentages. T2DM prevalence was 
calculated as the number of records with T2DM divided 
by the total number of records evaluated during 2020–
2024 and multiplied by 100. 

Associations between T2DM and the proposed risk 
factors dyslipidemia, obesity, hypertension, and family 
history were evaluated using bivariate analyses. Sex was 
also examined as a sociodemographic variable. The chi-
square test was applied, and unadjusted odds ratios (ORs) 
with 95% confidence intervals were calculated. Age was 
compared between participants with and without T2DM 
using the Student's t-test. Statistical significance was set 
at p < 0.05. No multivariable adjustment model was 
performed. 

Ethical considerations 

Institutional authorization was obtained to access the 
medical records. Information was handled confidentially 
and used exclusively for scientific purposes. The study 
was conducted considering the ethical principles of the 
World Medical Association Declaration of Helsinki [13] 
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and the principles governing privacy, confidentiality, and 
responsible use of health information established in the 
Declaration of Taipei [14]. 

Results 

A total of 1,258 clinical records from young adults 
treated between 2020 and 2024 were analyzed to 
estimate the prevalence of type 2 diabetes mellitus 
(T2DM). The analysis of risk factors included 98 medical 
records, of which 21 corresponded to patients with 
T2DM and 77 to patients without T2DM. 

Mean age was 24.52 ± 3.05 years among participants 
with T2DM and 24.61 ± 2.95 years among those without 
the disease, with no statistically significant difference 
between groups (p = 0.17). Among participants with 
T2DM, 13 (62%) were men and 8 (38%) were women, 
whereas the group without T2DM included 46 (59%) 
men and 31 (41%) women. Sex was not significantly 
associated with T2DM (OR = 1.09; 95% CI: 0.70–1.70; 
p = 0.85) (Table 1). 

Among the 1,258 clinical records evaluated during the 
study period, 39 patients had T2DM, corresponding to an 
approximate prevalence of 3% among young adults 
treated at the healthcare facility (Table 2). 

Table 2. Prevalence of type 2 diabetes mellitus 
among young adults treated between 2020 and 

2024. 
Type 2 diabetes mellitus n % 

Yes 39 3 

No 1,219 97 

Total 1,258 100 

In the analytical sample, dyslipidemia was present in 14 
of the 21 participants with T2DM (67%) and in 28 of the 
77 participants without T2DM (36%). Dyslipidemia was 
significantly associated with T2DM (OR = 3.50; 95% CI: 
1.80–6.30; p = 0.012). Obesity was identified in 12 
participants with T2DM (57%) and 20 participants 
without T2DM (26%), and a significant association was 
observed (OR = 3.80; 95% CI: 2.20–7.10; p = 0.006). 

Hypertension was present in 6 participants with T2DM 
(29%) and 8 participants without T2DM (10%) and was 
significantly associated with the disease (OR = 3.45; 
95% CI: 1.90–6.80; p = 0.039). A family history of 
T2DM was recorded in 8 participants with the disease 
(38%) compared with 12 (16%) without T2DM. Family 
history was also significantly associated with T2DM (OR 
= 3.33; 95% CI: 1.60–6.10; p = 0.023) (Table 3). 

Discussion 

The main finding of this study was a 3% prevalence of 
T2DM among young adults treated between 2020 and 
2024. Among the risk factors evaluated, dyslipidemia, 
obesity, hypertension, and a family history of T2DM 
showed statistically significant associations with the 
presence of the disease, whereas age and sex showed no 
significant associations. Taken together, these findings 
indicate that T2DM in this young population was 
accompanied by several recognized metabolic and 
familial risk factors relevant to cardiometabolic 
assessment. 

The prevalence observed in this study was close to the 
2.3% reported by Tanoey and Becher among Indonesian 
adults when diabetes was identified through self-report 
[15], although it was lower than several estimates 
reported in other young populations. A recent systematic 
review among South Asian populations found a wide 
range in the prevalence of young-onset T2DM, from 
0.1% to 28.3% depending on the population and study 
design [16]. Nanditha et al. reported a prevalence of 7.8% 
among individuals aged 20–39 years in southern India in 
2016, compared with 4.5% a decade earlier [17]. These 
differences should be interpreted cautiously because age 
ranges, diagnostic procedures, and healthcare settings 
differed considerably. In the present study, prevalence 
was calculated from diagnoses documented in clinical 
records. Consequently, it reflects diagnosed T2DM 
within a hospital-treated population rather than a 
population-based estimate for Trujillo. This distinction is 
particularly relevant because Tanoey and Becher found 
substantially higher prevalence estimates when HbA1c 

Table 1. Characteristics of young adults included in the analysis according to type 2 diabetes mellitus status. 
Characteristic T2DM (n = 21) No T2DM (n = 77) OR (95% CI) p 

Age, years, mean ± SD 24.52 ± 3.05 24.61 ± 2.95 — 0.17 

Male sex, n (%) 13 (62) 46 (59) 1.09 (0.70–1.70) 0.85 

Female sex, n (%) 8 (38) 31 (41) Reference — 
Note: SD: standard deviation; T2DM: type 2 diabetes mellitus; OR: odds ratio; 95% CI: 95% confidence interval. p-values were calculated using the 
Student's t-test for continuous variables (age) and the Chi-square test for categorical variables (sex). 
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measurements were incorporated than when previously 
recognized diabetes alone was considered [15]. 

The risk associations observed for dyslipidemia and 
obesity are consistent with the metabolic profile 
described in young-onset T2DM. Xu et al. reported 
obesity among the strongest factors associated with 
diagnosed young-adult-onset T2DM and also found 
important associations with the use of lipid-lowering and 
antihypertensive medications [4]. In a prospective cohort 
of more than 92,000 participants, Tian et al. identified 
metabolic syndrome and insulin resistance as particularly 
relevant pathways leading to T2DM, with stronger 
associations at younger ages; obesity, hypertension, and 
dyslipidemia formed part of this cardiometabolic pattern 
[18]. Belete and Sithole similarly found an independent 
association between overweight or obesity and diabetes 
in an adult population, with an adjusted OR of 2.43 [19]. 
Although those estimates are not directly comparable 
with the unadjusted ORs obtained in the present study, 
their direction supports the clustering of metabolic 
abnormalities among individuals with T2DM. 

Obesity showed the largest association in our analysis. 
This finding is biologically plausible because excess 
adiposity is closely related to insulin resistance and 
progressive impairment of glucose regulation, 
mechanisms of particular concern when diabetes 
develops early in adulthood [2,3]. Recent population-
based evidence also indicates that increasing rates of 
young-onset T2DM have occurred alongside increases in 
obesity and dyslipidemia. In the STRiDE-I study from 
southern India, the rise in T2DM prevalence among 
younger individuals was accompanied by increasing 
obesity and lipid abnormalities, while obesity and family 
history were among the major factors contributing to this 
trend [17]. 

Hypertension was also identified among the risk factors 
significantly associated with T2DM in the present 
sample. Given the cross-sectional nature of the analysis, 
however, this finding does not establish that 
hypertension preceded or caused diabetes. Rather, both 
conditions may occur within the same metabolic context 
and share mechanisms related to adiposity, insulin 
resistance, and vascular dysfunction. Tian et al. found 
that hypertension, obesity, and dyslipidemia tended to 
show stronger associations with incident T2DM at 
younger ages than among older groups [18]. Such 
clustering is clinically relevant because the coexistence 
of several cardiometabolic abnormalities from early 
adulthood may extend exposure to conditions associated 

with cardiovascular disease and other diabetes-related 
complications [3]. 

Family history was likewise identified as a significant 
risk factor associated with T2DM. This observation is 
supported by much larger population-based studies. 
Using genealogical and electronic health records from 
young and middle-aged adults, Smith et al. found a clear 
association between family history and T2DM; 
individuals with two or more affected first-degree 
relatives had a relative risk of 3.31 compared with those 
without affected first-degree relatives [20]. Nanditha et 
al. also identified family history, together with obesity, 
among the main factors related to increasing T2DM 
prevalence among younger adults [17]. Family history 
likely reflects both inherited susceptibility and shared 
environmental exposures, making it useful for 
identifying young adults who may warrant closer 
metabolic assessment without implying that family 
history alone determines disease occurrence. 

No association was identified between sex and T2DM, 
and mean age was nearly identical between participants 
with and without the disease. Tanoey and Becher also 
reported no significant association between sex and 
early-onset adult diabetes in Indonesia [15]. The absence 
of an age difference in our study should additionally be 
considered in light of the narrow 18–30-year age range, 
which provides limited variability for detecting an age-
related gradient. Therefore, these results do not suggest 
that age or sex are irrelevant to the broader epidemiology 
of T2DM; they indicate only that no association was 
detected within the population examined. 

From a clinical and public health perspective, the 
findings suggest that assessment of young adults should 
not focus exclusively on glycemic status when obesity, 
lipid abnormalities, hypertension, or a family history of 
T2DM are present. Considering these characteristics 
together may help identify individuals who warrant 
closer metabolic follow-up and earlier preventive 
measures. The increasing burden of younger-onset 
T2DM has prompted calls for greater attention to weight 
management, cardiometabolic abnormalities, and 
modifiable exposures before prolonged disease develops 
[21]. Nevertheless, the present findings identify risk 
factors associated with T2DM in this healthcare 
population and do not demonstrate that any specific 
screening strategy reduces incidence or complications. 

Strengths of the study include the evaluation of records 
covering a five-year period and its specific focus on 
young adults, a population for which local evidence 



Meléndez-Medina, G. TUMI Health Sci. Res. 2026;1(1):23–29                                                                                                                                                
                                                                                                                                                 

 

28 
 

remains more limited than for older adults. Several 
routinely available clinical characteristics were also 
assessed simultaneously. Important limitations should be 
acknowledged. This was a retrospective, single-center 
study, and the findings cannot be generalized to all young 
adults in Trujillo. Prevalence was estimated from 
healthcare records and may therefore have missed 
undiagnosed cases. The risk-factor analysis was based on 
98 medical records, a different subset from the 1,258 
records used to estimate prevalence, and selection 
according to record availability may have introduced 
selection bias. Medical-record data are also susceptible 
to incomplete documentation and variability in how 
clinical information was recorded. In addition, the 
reported ORs were derived from bivariate analyses 
without multivariable adjustment, so confounding 
between obesity, dyslipidemia, hypertension, family 
history, and unmeasured characteristics such as diet, 
physical activity, or socioeconomic conditions cannot be 
excluded. Finally, the cross-sectional design does not 
establish temporality and therefore does not support 
causal inference. 

Future studies should include multicenter populations 
and probability-based sampling, together with 
standardized glucose and HbA1c assessment to identify 
both known and previously undiagnosed T2DM. 
Prospective designs would provide stronger evidence 
regarding the temporal relationship between 
cardiometabolic exposures and disease onset. Including 
physical activity, dietary patterns, smoking, detailed 
family history, and socioeconomic variables, followed 
by multivariable modeling, would also allow adjusted 
associations to be estimated and may help determine 
which risk factors independently contribute to 
identifying young adults more likely to have or 
subsequently develop T2DM. 

Conclusions 

Among young adults aged 18–30 years treated at a 
district hospital in Trujillo, Peru, between 2020 and 

2024, the prevalence of type 2 diabetes mellitus was 3%. 
Dyslipidemia, obesity, hypertension, and a family history 
of type 2 diabetes mellitus were identified as statistically 
significant risk factors associated with the disease. In 
contrast, age and sex were not significantly associated 
with T2DM. These findings highlight a group of 
metabolic and familial risk factors that may be relevant 
when assessing T2DM in young adults within the 
population studied. 
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Table 3. Risk factors associated with type 2 diabetes mellitus among young adults. 

Factor present 
T2DM (n = 21) 

n (%) 
No T2DM (n = 77) 

n (%) OR (95% CI) p 

Dyslipidemia 14 (67) 28 (36) 3.50 (1.80–6.30) 0.012 
Obesity 12 (57) 20 (26) 3.80 (2.20–7.10) 0.006 

Hypertension 6 (29) 8 (10) 3.45 (1.90–6.80) 0.039 
Family history of T2DM 8 (38) 12 (16) 3.33 (1.60–6.10) 0.023 

Note: T2DM: type 2 diabetes mellitus; OR: unadjusted odds ratio; 95% CI: 95% confidence interval. Bivariate analysis was performed using the Chi-
square test. 
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