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ABSTRACT

Background: Diabetes will remain a threat to 
global health. No longer just a disorder of mature 
age, there is now a well-recognized trend towards 
the young. Early diagnosis leads to early intervention 
and prevention of complications in this susceptible 
but vital portion of the population.
Objective: To compare the risk factors predisposing 
adults to early-onset (<40 years old) versus late-onset 
(≥40 years old) type 2 diabetes at the University of 
Santo Tomas Hospital from January 2015-December 
2017.
Methods: This is a retrospective review of medical 
records. All adult patients who fulfilled the inclusion 
criteria from January 2015 to December 2017 
were included in the study. Data from charts were 
reviewed and analyzed.
Results: The early-onset group had a mean age of 
34 years, while the late-onset group had a mean age 
of 51 years. The early-onset diabetics were mostly 
obese, had higher HbA1c, worse lipid profiles, and 
had a positive family history of diabetes. Only a 
BMI of >27.50 kg/m2 was found to be a significant 

risk factor contributing to early-onset of diabetes. 
Myocardial infarction and nephropathy were more 
frequent in the late-onset group while retinopathy 
was more common in the early-onset group. Lastly, 
only retinopathy and neuropathy were significantly 
associated with longer duration of diabetes.
Conclusion: The mean age of Filipinos was at 
least 5 years younger than the studies done on 
Caucasians. Most patients in the early-onset group 
were obese and had worse metabolic profiles. 
Retinopathy was more common in the early-onset 
group, while myocardial infarction and neuropathy 
were more common in the latter. 
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INTRODUCTION

Diabetes mellitus is a group of metabolic disorders 
characterized by a deficiency of insulin secretion 
and/or insulin effect, which causes hyperglycemia, 
disturbance of carbohydrate, fat, and protein 
metabolism, and a constellation of chronic 
complications. Diabetes will remain a threat to 
global health. Worldwide, diabetes probably affects 
150 million people. The International Diabetes 
Federation estimated that almost 60% of newly 
diagnosed diabetics will be in Asia. The global 
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burden of type 2 diabetes is significant and rising. 
While most of the increase in its prevalence occurs 
in the middle-aged and elderly, it is becoming more 
common in younger patients. In fact, there is now 
a well-recognized trend toward younger people 
presenting with the disease, particularly for some 
ethnic groups.

Based on diabetes landmark trials, the occurrence 
of diabetes in younger individuals is directly 
associated with its complications, thus, longer 
exposure to hyperglycemia and other diabetes-
related abnormalities increases the likelihood that 
patients will develop complications. 

There is a paucity of local studies comparing risk 
factors between adults with early-onset versus late-
onset type 2 diabetes. Hence, further investigation of 
the characteristics of these young individuals is vital 
in order to prevent the burden of its complications.

METHODOLOGY

This study was conducted in compliance with the 
ethical principles of medical research involving 
human subjects under the Declaration of Helsinki 
by the World Medical Association in 2013 and the 
National Ethical Guidelines for Health and Health-
Related Research 2017 Edition. The USTH-REC 
approved this study before commencement.

This was a retrospective review of medical records 
of adult patients with type 2 diabetes who were seen 
at the outpatient department of the University of Santo 
Tomas Hospital, from January 2015 to December 
2017. Subjects with type 1 diabetes, monogenic 
diabetes, and latent autoimmune diabetes of 
adulthood were excluded. Data collection was from 
May 15 to October 30, 2018. Data obtained from 
the chart included date of diagnosis, age of onset of 
diabetes, gender, race, height, body weight, family 
history of diabetes, gestational diabetes if female, 
and other comorbid conditions. Blood pressure 
was also recorded along with results of HbA1c, 
lipid profile, micral test, and serum creatinine. 
Fundoscopy and monofilament test findings were 
also recorded. Subjects were divided into two 
groups based on age at diagnosis: early-onset (<40 
years of age) and late-onset (≥40 years of age). 
Two independent persons reviewed the chart and 
compared the results. Data retrieved was tabulated 
and analyzed as to baseline characteristics, risk 
factors, and identified end-organ complications. The 

odds of acquiring diabetes-related complications 
with the duration of diabetes as a risk factor were 
also estimated.

A purposive sampling design was used to select 
study participants. Although the minimum sample size 
of 120 records was necessary to achieve a power of 
80% with a medium effect size of 0.50 at an alpha 
of 0.05, 200 medical records were reviewed. Out 
of the initial records, 120 had complete information 
based on variables included in the data collection 
form; of which, 44 subjects comprised the early-
onset group while 76 subjects encompassed the 
late-onset cluster. Comparative analysis of the mean 
values of continuous variables between the two 
groups was analyzed using the independent sample 
t-test. If however statistical assumptions were not met, 
then the Mann-Whitney test was used. Categorical 
variables on the other hand were analyzed using 
the chi-square test. Logistic regression analysis was 
used to determine the association of duration of 
diabetes as a risk factor for both macrovascular and 
microvascular complications in adults with early-
onset and late-onset type 2 diabetes. All statistical 
tests were done in SPSS version 20.0. P-values less 
than 0.05 were considered significant.

Operational Definition of Terms

In this study, early-onset type 2 diabetes was defined 
as adults who were diagnosed with type 2 diabetes 
below 40 years old as stipulated in the National 
Institute for Health and Care Excellence (NICE) 
guideline. Moreover, a positive family history of 
diabetes was defined as having at least one first 
degree or second degree relative with diabetes. 
Overweight and obese adults were defined as 
having a body mass index of 23-24.9 kg/m2, and 
>25 kg/m2, respectively according to the Asia Pacific 
criteria. Dyslipidemia was defined as having a total 
cholesterol ≥200 mg/dL, triglycerides of ≥150 
mg/dL, LDL cholesterol of ≥100 mg/dL, and HDL 
cholesterol of <50 mg/dL in females and <40 mg/
dL in males. In addition, hypertension was defined 
as systolic or diastolic blood pressure of more than 
or equal to 140 mmHg or more than or equal to 90 
mmHg respectively, or who have received treatment 
for hypertension. Macrovascular complications 
recorded in the study included a history of myocardial 
infarction or stroke. On the contrary, microvascular 
included evidence of retinopathy, neuropathy 



1011Early Onset Vs Late Onset Type 2 Diabetes Risk Factors

(pertinent physical exam findings), and nephropathy 
(elevated creatinine).

RESULTS

Demographics and Baseline Characteristics

Table 1 summarizes the demographic and clinical 
profile of the early-onset group as compared to the 
latter. The mean age for the early-onset group was 
34 years, while that of the late-onset group was 51 
years. There was no gender predilection between 
the two groups. Most early-onset respondents 
were obese (47.73%), had light physical activities 
(54.55%), were non-smokers (79.55%), and had 
a BP of less than 140/90 (88.64%). Furthermore, 
86.36% of the early-onset group had a positive family 
history of diabetes, and 22.73% of females had a 
history of gestational diabetes mellitus. Their lipid 
profile showed elevated triglycerides (59.09%) and 
LDL (81.82%) with low HDL for both males (36.6%) 
and females (38.63%), respectively. The average 
duration of diabetes upon first visit was 3.26 (±2.84) 
years. More importantly, 79.55% had an HbA1c of 
>7%. The most common comorbid illnesses were 
hypertension (27.7%) followed by dyslipidemia 
(9.09%), polycystic ovarian syndrome (6.81%), fatty 
liver (4.54%), and metabolic syndrome (4.54%).

Risk Factors for Early-onset Type 2 Diabetes

Table 2 illustrates the comparative analysis of 
risk factors associated with the development of 
diabetes between the two groups. Among these, 
only a BMI of >27.50 kg/m2 (obese) (p<0.05) was 
statistically different between the two groups, such 
that the proportion of patients who were obese was 
statistically higher among subjects with the early-onset 
group (47.73%) compared to the latter (27.63%). 
Moreover, the early-onset group had statistically 
higher mean HbA1c of 10.25 (2.23), statistically 
higher triglyceride levels at 260.14 (±167.64), and 
statistically lower HDL at 35.25 (±12.55) than the 
late-onset group with values of 8.93 (2.45), 163.87 
(±54.20), and 45.05 (±13.28), respectively.

Frequency of Macrovascular and Microvascular 
Complications in Early-Onset Diabetics 

Table 3 compared the frequency of microvascular 
and macrovascular complications between the two 

groups. The results showed that the proportion of 
myocardial infarction was significantly higher 
among the late-onset group (38.16%). In terms of 
microvascular complications, statistically significant 
retinopathy was present in 47.72% of patients in 
the early-onset group and 23.68% in the late-onset 
group.

Influence of Disease Duration on 
Macrovascular and Microvascular 
Complications in Early-Onset Diabetics

Table 4 revealed the correlation of diabetes duration 
to macrovascular and microvascular complications. 
In this study, only microvascular complications were 
significantly associated with diabetes duration. 
Hence for every 1 year increase in the duration of 
diabetes, the subjects are 11% and 29% more likely 
to develop retinopathy and neuropathy, respectively. 

DISCUSSION

In this study, mean age for the early-onset group 
was 34, while that of the late-onset group was 51 
years. This was similar to the studies done by Kim, 
et al.[1] and Jimenez-Corona, et al.[2] in 2010. 
However, the results of this study showed that the 
mean age of Filipinos for both groups was at least 
5 years younger than the studies done on Asians 
and Caucasians. Moreover, there was no gender 
predilection between the two groups. This was 
similar to a study by Huo, et al.,[3] which proposed 
that the prevalence of diabetes was similar in males 
and females. Furthermore, the early-onset group’s 
level of physical activity was mostly sedentary 
(25.0%) to light (54.55%). This was compatible with 
studies establishing that a sedentary lifestyle had a 
major impact on the development of disease.[1] In 
addition, a study by Hitke, Webb, Jhunti, et al. in 
2015[4] and Yu, et al. in 2016[5] showed that early-
onset subjects were mostly obese. Indeed, among 
the risk factors, only an obese BMI was found to 
be significantly higher in the early-onset group. This 
reflects the close association between obesity and 
insulin resistance. Obesity itself is an independent 
risk factor for diabetes such that there is a seven-fold 
and three-fold increased risk of developing diabetes 
in the obese and overweight, respectively.[4,5] 
With regard to family history, Kim, et al.[1] reported 
that diabetes occurred earlier in persons who had 
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Table 1. Clinical Profile of the Respondents According to Onset of Diabetes Mellitus (N = 120) 

Characteristics Onset of Diabetes Mellitus

Early-Onset 
(n = 44)

Late-Onset 
(n = 76)

Age
 
Sex

33.8 (4.16) 51 (8.7)

 Male 22 (50.00%) 36 (47.37%)

 Female 22 (50.00%) 40 (52.63%)

Height (centimeters) 163.32 (±8.07) 163.68 (±6.50)

Weight (kilograms) 74.76 (±17.64) 69.03 (±11.81)

BMI (kg/m2)   

 Less than 18.50 kg/m2 1 (2.27%) 1 (1.32%)

 Between 18.50 kg/m2 to 23.00 kg/m2 10 (22.73%) 20 (26.32%)

 Between 23.00 kg/m2 to 27.50 kg/m2 12 (27.27%) 34 (44.74%)

 ≥27.50 kg/m2 21 (47.73%) 21 (27.63%)

Level of Physical Activity   

 Sedentary 11 (25.00%) 9 (11.84%)

 Light 24 (54.55%) 56 (73.68%)

 Moderate 9 (20.45%) 10 (13.16%)

 Vigorous 0 (0.00%) 1 (1.32%)

Duration of Diabetes Mellitus 
(Years)

3.26 (±2.84) 6.70 (±4.10)

Family History of Diabetes Mellitus 38 (86.36%) 58 (76.32%)

History of Gestational Diabetes 
Mellitus (if female)

10 (22.73%) 17 (22.37%)

Blood Pressure (mmHg)   

 <140/90 39 (88.64%) 26 (34.21%)

 ≥140/90 5 (11.36%) 50 (65.79%)

HbA1c (%)   

 <7.0% 9 (20.45%) 11 (14.47%)

 ≥7.0% 35 (79.55%) 65 (85.53%)

Total Cholesterol (mg/dL)   

 <200.00 mg/dL 22 (50.00%) 25 (32.89%)

 ≥200.00 mg/dL 22 (50.00%) 51 (67.11%)

Triglycerides (mg/dL)   

 <150.00 mg/dL 18 (40.91%) 25 (32.89%)

 ≥150.00 mg/dL 26 (59.09%) 51 (67.11%)

HDL (mg/dL)
 <50 mg/dL
 ≥50 mg/dL
 
 <60 mg/dL
 ≥60 mg/dL

 
16 (36.6%)
 6 (13.64%)

 
17 (38.63%)
3 (6.81%)

 
21 (27.63%)
15 (19.73%)

 
38 (50.0%)
3 (3.94%)

LDL (mg/dL)   

 <100.00 mg/dL 8 (18.18%) 6 (7.89%)

 ≥100.00 mg/dL 36 (81.82%) 70 (92.11%)
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a positive family history of the disease. A similar 
study done in India[6] had the same conclusion. This 
was consistent with the results of this study which 
showed that 86.36% of the early-onset group had 
a positive family history. Furthermore, the study by 
Yu H, et al. in 2016[5] elaborated that a history of 
gestational diabetes had a 10-fold increased risk of 

developing diabetes after a 10-year follow-up. This 
study was at par with this deduction since 22.73% 
of the early-onset group and 22.37% of the latter 
had a history of gestational diabetes. It was also 
noted by Yang, et al.[7] that early-onset diabetics 
had a higher prevalence of diastolic hypertension 
(37% versus 26%, p<0.001) but a lower prevalence 

Table 2. Comparative Analyses of the Risk Factors Between Respondents With Early and Late-Onset Diabetes Mellitus  
(N = 120)

Risk Factors Mean (SD) or Frequency (Percentage)a p-valueb

Early-onset 
(n = 44)

Late-onset 
(n = 76)

 Gender  0.781

 Male 22 (50.00%) 36 (47.37%)  

 Female 22 (50.00%) 40 (52.63%)  

BMI (kg/m2)    

 Less than 18.50 kg/m2 1 (2.27%) 1 (1.32%) 0.6954

 Between 18.50 kg/m2 to 23.00 kg/m2 10 (22.73%) 20 (26.32%) 0.6616

 Between 23.00 kg/m2 to 27.50 kg/m2 12 (27.27%) 34 (44.74%) 0.0579

 ≥27.50 kg/m2 21 (47.73%) 21 (27.63%) 0.0261*

Sedentary Lifestyle 11 (25.00%) 9 (11.84%) 0.0623

Family History of Diabetes Mellitus 38 (86.36%) 58 (76.32%) 0.1852

History of Gestational Diabetes Mellitus 10 (22.73%) 17 (22.37%) 0.9637

HbA1c 10.25 (±2.23) 8.93 (±1.70) 0.0004†

Lipid Profile    

 Total Cholesterol 208.36 (±49.12) 216.12 (±54.34) 0.4371

 LDL 123.93 (±38.97) 137.75 (±40.14) 0.0688

 HDL 35.25 (±12.55) 45.05 (±13.28) 0.0363

 Triglycerides 260.14 (±167.64) 163.87 (±54.20) 0.0491
aValues are presented as mean (±SD) unless otherwise indicated.
bComparative analyses were conducted using χ2 or an independent t-test. If expected values were less than 5.00, Fisher’s Exact Test was used 
instead of χ2.
*Significant at 0.05
†Significant at 0.01

Table 1. Clinical Profile of the Respondents According to Onset of Diabetes Mellitus (N = 120) 

Characteristics Onset of Diabetes Mellitus

Early-Onset 
(n = 44)

Late-Onset 
(n = 76)

Serum Creatinine (mg/dL) 1.04 (±1.10) 1.09 (±0.60)

Comorbidities
Hypertension
Fatty Liver
PCOS
Dyslipidemia
Metabolic Syndrome

 
12 (27.7%)
2 (4.54%
3 (6.81%)
4 (9.09%)
2 (4.54%)

 
49 (64.47%)

3 (3.94%)
0 (0.00%)

11 (14.47%)
1 (1.31%)

(Continued)
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of systolic hypertension than late-onset diabetics. 
Indeed, systolic hypertension was higher in the late-
onset group (34.21%) in the study. In relation to this, 
a study by Song, et al.[8] in 2008 presented that 
a significantly greater proportion of the early-onset 
group had hypertension (80%) and more adverse 
dyslipidemia (82%). This is congruent with our 
results wherein among the early-onset group, 81% 
had high LDL, 59% had high triglycerides, and 37% 
had low HDL indicating that more than half of the 
subjects from the early-onset group had dyslipidemia 
upon diagnosis. Moreover, in this study, the early-
onset group had statistically higher triglycerides and 
statistically lower HDL as compared to the latter. 

These results complemented the conclusions from 
the American, European, and Asian studies, which 
showed that diabetics diagnosed before the age 
of 40 years had worse lipid profiles than their late-
onset counterparts.[9-11] More importantly, in this 
study, 79.9% of the early-onset group had HbA1c 
levels >7.0. This was parallel with the study done 
by Yu, et al.[5] wherein the early-onset group had 
worse glycemic control (HbA1c 7.7% versus 7.5%, 
p<0.05) than the late-onset group. More so, a study 
by Park, et al. in 2006[12] done on diabetics <30 
years old revealed that HbA1c levels upon diagnosis 
were higher in the early-onset group and upon 6.8-
year follow-up. This was similar to the results of this 

Table 3. Comparative Analyses of the Macrovascular and Microvascular Complications Between Respondents With Early and 
Late-Onset Diabetes Mellitus (N = 120)

Complications Frequency (Percentage) or Mean 
(SD)

χ2-value or 
t-value

p-value

<40 Years Old 
(n = 44)

≥40 Years Old 
(n = 76)

Macrovascular Complications     

 Stroke 2 (4.55%) 7 (9.21%) 0.87 0.483

 Myocardial Infarction 1 (2.27%) 15 (19.73%) 7.35 0.006

Microvascular Complications     

 Retinopathy 21 (47.72%) 18 (23.68%) 7.34* 0.0067

 Neuropathy 2 (4.55%) 29 (38.16%) 16.43† 0.0001

 Nephropathy     

Positive Micral Test 12 (27.27%) 33 (43.42%) 3.10 0.078

Serum Creatinine 1.04 (±1.10) 1.09 (±0.60) –0.30 0.7667
aValues are presented as mean (±SD) unless otherwise indicated. 
bComparative analyses were conducted using χ2 or independent t-test. If expected values were less than 5.00, Fisher’s Exact test was used 
instead of χ2. 
*Significant at 0.05; †Significant at 0.01

Table 4. Binary Logistic Regression on the Influence of Duration of Diabetes Mellitus on Macrovascular and Microvascular 
Complications of Respondents (N = 120)

Outcome Variables
Duration of Diabetes Mellitus (Years)

Odds Ratio Standard Errors 95% CI p-value 
(two-tailed)

Macrovascular Complications     

 Stroke 1.11 0.09 0.95 – 1.29 0.203

 Myocardial Infarction 1.13 0.08 0.98 – 1.30 0.090

Microvascular Complications     

 Retinopathy 1.11* 0.05 1.01 – 1.23 0.026

 Neuropathy 1.29† 0.08 1.15 – 1.45 0.0001
*Significant at 0.05
†Significant at 0.01
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study wherein the mean HbA1c for the early-onset 
group was 10.25 (±2.23), which was statistically 
higher than the late-onset group (Table 2). An 
elevated HbA1c denotes an increased risk of having 
macrovascular and microvascular complications 
creating the proposed adverse milieu for the early-
onset group. Lastly, in the early-onset group, 6.81% 
had polycystic ovarian syndrome. This was consistent 
with the study done by Hitke, Webb, Jhunti, et al. 
in 2015[4] wherein features of metabolic syndrome 
due to insulin resistance and associated diseases 
such as polycystic ovarian syndrome were also 
documented in their early-onset subjects. 

A study by Hillier in 2003[13] showed a twofold 
increase in the proportion of myocardial infarction 
in both early- and late-onset groups. This was 
compatible with results of the study wherein the 
proportion of myocardial infarction was significantly 
higher among the late-onset group (38.16%). 
Meanwhile, an observational study by Yokohama 
in 1997[14] showed that around 15% of Japanese 
adults diagnosed with type 2 diabetes less than 30 
years old developed proliferative retinopathy. A 
retrospective study in different Asian countries[15] 
reported a greater prevalence of retinopathy and 
neuropathy among those with early-onset diabetes. 
This signifies that age may be an independent risk 
factor for both diabetic retinopathy and neuropathy. 
However, results of our study showed no significant 
difference in the proportion of retinopathy and 
nephropathy between the early- and late-onset 
group. This inference could be explained by the 
small sample size included in this study.

Lastly, in this study only microvascular complications 
were significantly associated with diabetes duration. 
The Diabcare-Asia study reported a 7% higher risk 
of macrovascular diseases for every year increase 
in age of diagnosis. However, this study did not 
show significant association between disease 
duration and macrovascular complications in both 
groups. This inference could be due to small sample 
size of the study. Thus, poor insight of the disease, 
modest health-seeking behavior, and lack of support 
system in the early-onset group are possible reasons 
that lead to suboptimal blood glucose control and 
development of microvascular complications, hence 
early screening is advocated.

CONCLUSION

The mean age upon diagnosis was 33 for the early-
onset group, and 52 for the late-onset group without 
gender and ethnic predilection. Most patients in the 
early-onset group were obese, had light physical 
activity, and had a family history of diabetes. 
Moreover, they had higher levels of HbA1c, higher 
triglycerides, and lower HDL levels upon diagnosis. 
The most common comorbidity in both groups was 
hypertension. Among the risk factors listed, only a 
BMI greater than 27.50 kg/m2 (obese) (p<0.05) was 
statistically different between the two groups. Among 
the macrovascular and microvascular complications, 
a higher proportion of the late-onset group had 
a history of myocardial infarction. Retinopathy 
was more common in the early-onset group while 
prevalence of neuropathy was higher in the late-
onset group. Lastly, the duration of diabetes was 
only associated with microvascular complications in 
both groups, such that for every year increase in the 
duration of diabetes, subjects were more likely to 
develop retinopathy and neuropathy.

LIMITATIONS OF THE STUDY

The study was limited to a single tertiary care 
institution hence the sample size was relatively small. 
The small sample size could explain the lack of 
statistical power to account for some of the findings. 
Being a cross-sectional study, the study was unable to 
measure the exposure period of risk factors and how 
they contributed to disease progression. Moreover, 
being a retrospective study, the data collected was 
limited only to available information written on the 
patient’s records. Thus, data that was not found in 
records were not included in the study.

RECOMMENDATIONS

Thus, the study should be conducted within a 
longer time frame (2013-2017) in order to include 
and evaluate more complications of diabetes (eg, 
nephropathy) that usually develops within 5 years 
from diagnosis. Moreover, a study should be initiated 
that would correlate the association/effect of the risk 
factors on the early-onset group to provide predictors 
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of disease. Furthermore, commence a community-
based study to increase the patient population 
and provide more diverse outcomes, and lastly 
investigate the endpoints of mortality, amputations, 
blindness, and dialysis in this early-onset subset.
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