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Table 1.  Demographic characteristics of 128 respondents.
	
Variable	  		  Mean/frequency		  Standard deviation/
										          percentage

Age (year)			   15.8					    ± 2.51

Sex
	 Male			   51					        39.8
	 Female			   77					        60.2

Level
	 Grade 7			     5					          3.9
	 Grade 8			   19					        14.8
	 Grade 9			   13					        10.2
	 Grade 10			  15					        11.7
	 Grade 11			  27					        21.1
	 Grade 12			  49					        38.3
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Abstract
Introduction  In 2021, the International Diabetes Federation, reported 536 million people with diabetes, 
mainly from countries with lower income.
Methods A cross-sectional descriptive study was employed using the Finnish Diabetes Risk Score 
(FINDRISC), a validated questionnaire which determines the risk of developing diabetes. The questionnaire 
was conducted online to be accomplished by students enrolled in universities located in Quezon City.
Results Among the 178 college students in Quezon City, with average age of 20 years old, 28.1% are 
at risk of developing T2DM. The factors contributing to the risk were: (1) Lack of physical activity of at 
least 30 minutes a day (51.7%); (2) lack of daily intake of vegetables and fruits or berries (52.8%); and 
(3) family history of DM (74.7%).
Conclusion   The study found that one in every four college students in Quezon City is at risk of developing 
T2DM in the next ten years.
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The incidence and prevalence of  type 2 diabetes 
mellitus (T2DM) and related deaths have been 

steadily increasing worldwide.1,2  In 2014, the World 
Health Organization (WHO), reported 422 million 
people with diabetes, mainly from low- and middle- 
income countries including the Philippines. In 2014, 

there were at least 3.2 million cases of  T2DM in the 
Philippines and 5.9% of  those diagnosed were adults 
aged 20 to 79 years. After 7 years, the International 
Diabetes Federation (IDF) report showed that 
10.5% of  the global adult population has diabetes 
(approximately 537 million people).2 Previously, 
T2DM was considered a disease of  the middle-aged 
and elderly however, trends showed an increased 
incidence in younger individuals.1 With this trend, 
prevention and early detection are keys to reducing the 
incidence of  diabetes in this population. Establishment 
of  the number of  people at risk for developing T2DM 
is essential in planning effective prevention and control 
programs.3

	 College students are transitioning from adolescence 
to adulthood. At this stage, they are beginning to form 
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lifestyle choices including diet, physical activity 
influenced by their awareness of  nutrition and well-
being. Particularly, Asian college students have been 
found to have the greatest gap between perceived 
and actual risk of  developing diabetes thus, it is in 
this age range that awareness of  health risks and 
lifestyle modifications may be most beneficial to 
prevent diabetes. According to the International 
Diabetes Federation, the Finnish Diabetes Risk Score 
(FINDRISC) is a valid and inexpensive tool to use in 
resource limited settings for identifying individuals at 
high risk for T2DM.4,5 Universities worldwide have 
conducted research using FINDRISC to determine the 
risk of  developing T2DM among university students 
due to the increased prevalence of  diabetes mellitus 
and/or obesity in their country. Findings of  previous 
studies have concluded that influencing modifiable 
risk factors can significantly decrease the progression 
of  T2DM in this population.6,7

	 Locally, there is lack of  sufficient research on the 
determining the risk of  developing T2DM among  
university students despite the increasing number 
of  younger individuals being diagnosed with the 
condition. the objective of  the study was to identify 
the risk of  developing T2DM in university students, 
specifically by describing the proportion of  students 
with and without the risk of  developing T2DM.

Methods
The study was approved by the UERM Ethics Review 
Committee. A cross-sectional descriptive type of  
research design was utilized to determine the risk of  
college students in developing T2DM wherein the 
participants were categorized into those with risk 
and those without risk. The researchers recruited 
students currently enrolled in a bachelor program, 
from different colleges in Quezon City, who were able 
to understand English and who provided consent. 
Those who have a previous diagnosis of  T2DM were 
excluded. Non- probability convenience sampling was 
employed, through online recruitment. 
 	 The sample size computation was based on a study 
conducted in Zamboanga, Philippines where 74.3% of  
the study sample was found to have slightly elevated to 
very high risk of  developing T2DM.8 The calculated 
sample size was 293.
	 The FINDRISC questionnaire was used in 
assessing the risk of  the participants. It is a validated 
and reliable prediction tool (Cronbach’s alpha of  

0.84) developed to identify individuals at risk of  
developing T2DM. The FINDRISC questionnaire 
is validated for use in the Philippine setting, along 
with the modified FINDRISC and the simplified 
FINDRISC questionnaires.9 The researchers retained 
the use of  the FINDRISC questionnaire instead of  
the modified and simplified FINDRISC since the 
latter two omitted the physical activity and diet in the 
questionnaires. Literature review showed that physical 
activity and diet are important risk factors for T2DM 
in the younger population.10  In the current study, only 
risk factors included were age, Basal metabolic index 
(BMI), waist circumference, use of  blood pressure 
medication, physical activity, daily consumption of  
vegetables or fruits, history of  high blood glucose and 
family history of  diabetes.4

	 Data collection was conducted using an online 
questionnaire.  Descriptive statistics were used to 
describe the demographic characteristics of  the 
participants and present the risk of  college students in 
developing diabetes. The participants were classified 
as either with risk or without risk based on the 
recommendations of  the validity studies, in which a 
cut off  score of  9 was found to be the most accurate 
and sensitive in screening Filipinos with dysglycemia 
when using the original FINDRISC questionnaire.9 

Results
Of  the 202 college students who answered the form 
online and underwent the screening process, 24 college 
students did not fit the inclusion criteria.  Of  the 178 
eligible participants who completed the survey, 56 
(31.5%) were males and 122 (68.5%) were females. 
The average age of  the participants was  20 years old.
	 Table 1 shows the risk of  developing T2DM among 
the participants, using the recommended cut-off  value 
of  9 and above. More than one- fourth (28.1%) of  the 
college students had a risk of  developing T2DM.
	 Table 2 shows a breakdown of  the components 
of  the FINDRISC with the number of  responses per 

Table 1.  Classification of risk of T2DM development among the 
participants (n = 178).
	
		  FINDRISC Classification				    Total
 
		  Without risk (<9)						      128 (71.9%)

		  With risk (≥9)							         50 (28.1%)

Risk of Developing Type 2 Diabetes Mellitus Among College Students



12    

Table 2.  Frequency distribution of FINDRISC components among participants (overall and categories based on risk).

Age (years)			 
      <45 (0)										          178 (100)				   128 (100)					    50 (100)
	 45-54 (2)										              0					         0						        0
	 55-64 (3)										              0					         0						        0
     >64 (4)										              0					         0						        0

BMI (kg/m2)				  
	 <25 (0)										            98 (55.1)			     85 (66.4)				    13 (26)
	    25-30 (1)									           58 (32.6)			     38 (29.7)				    20 (40)
	 >30 (3)										            22 (12.4)			       5 (3.9)					     17 (34)

Waist Circumference (cm)			 
	 Male				    Female
	 <94 (0)				    <80 (0)					     115 (64.6)			   101 (78.9)				    14 (28)
	    94-102 (3)			      80-88 (3)				      54 (30.3)			     24 (18.8)				    30 (60)
	 >102 (4)				    >88 (4)					         9 (5.1)				        3 (2.3)					       6 (12)

At least 30 minutes of  physical
activity daily	
	 Yes (0)										            86 (48.3)			     71 (55.5)				    15 (30)
	 No (2)										            92 (51.7)			     57 (44.5)				    35 (70)

Intake of  vegetables, fruit or berries				  
	 Everyday (0)									           84 (47.2)			     67 (52.3)				    17 (34)
	 Not everyday (1)								          94 (52.8)			     61 (47.7)				    33 (66)

History of  high medication use blood pressure			 
	 No (0)										          164 (92.1)			   122 (95.3)				    42 (84)
	 Yes (2)										            14 (7.9)				        6 (4.7)					       8 (16)

History of  high blood glucose levels						    
	 No (0)										          166 (93.3)			   127 (99.2)				    39 (78)
	 Yes (5)										            12 (6.7)				        1 (0.8)					     11 (22)

Family History of  Diabetes Mellitus	
	 No (0)										            45 (25.3)			     42 (32.8)				      3 (6)
	 Yes: second-degree relative, at	 most (3)				      91 (51.1)			     67 (52.3)				    24 (48)
	 Yes: first-degree relative (5)						        42 (23.6)			     19 (14.8)				    23 (46)

possible option in the questionnaire. Selecting an 
option with a corresponding score of  zero indicated 
the absence of  risk, while selecting the other possible 
options indicated otherwise. Overall, there were 
three out of  eight components wherein the zero-
score options were not chosen by majority of  the 
participants. This indicated that the majority of  the 
college students in Quezon City have these risk factors. 
The components were as follows: physical activity 
(51.7% did not engage in physical activity at work or 
leisure); intake of  vegetables, fruits or berries (52.8% 
did not eat vegetables, fruits or berries daily); and 
familial history of  T2DM (51.1% have a grandparent, 
uncle, aunt or first cousin but no parent, brother, sister 
or child with T2DM).

	 After getting the FINDRISC score of  each of  the 
participants, they were separated into two categories 
based on the absence or presence of  a risk. All 
participants regardless of  risk were below 45 years of  
age.
	 The BMIs of  the majority of  the participants 
with risk (40%) were between 25 to 30 kg/m2, as 
compared to the majority in those without risk (66.4%) 
and overall (55.1%) where it was less than 25 kg/
m2. The waist circumferences of  the majority of  the 
participants with risk (60%) were between 94 to 102 
cm for the males and  80 to 88 cm for the females, as 
compared to the majority in those without risk (78.9%) 
and overall (64.6%) where it was below 94 cm for the 
males and  80 cm for the females.

Risk of Developing Type 2 Diabetes Mellitus Among College Students
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	 The majority in both those with risk (70%) and 
overall (51.7%) did not engage in at least 30 minutes 
of  physical activity daily, as compared to the majority 
of  those without risk (55.5%) who did. The majority 
in both those with risk (66%) and overall (52.8%) did 
not have daily vegetable, fruits or berries intake, as 
compared to the majority of  those without risk (52.3%) 
who did have.
	 The majority did not have any history of  high 
blood pressure medication (92.1%). Only 4.7% in 
those without risk and 16% in those with risk have 
used medications for high blood pressure. The same is 
true with regards to high blood glucose levels (93.3% 
did not have a history of  being tested with high blood 
glucose levels). Only 0.8% in those without risk and 
22% in those with risk had a history of  having high 
blood glucose levels.
	 With regards to family history of  diabetes 
mellitus (DM), the majority have relatives who were 
diagnosed with type 1 or type 2 DM (only 25.3% did 
not have relatives with DM). In the group without 
risk, 52.3% have second-degree relatives (but with no 
first-degree relatives) with DM and 14.8% have first-
degree relatives with DM. In those with risk, 48% 
have second-degree relatives (but with no first- degree 
relatives) with DM and 46% have first-degree relatives 
with DM.

Discussions
Type 2 diabetes mellitus (T2DM) is a highly prevalent 
disease that is often undiagnosed until complications 
become apparent. Although adults and the elderly 
remain at a higher risk compared to young adults, 
evidence showed that T2DM is becoming more 
prevalent in young adults. It is projected to become 
predominant in many ethnic groups in the following 
years.10,11,12  The increasing prevalence should be 
associated with an increasing risk of  development to 
formulate ways to prevent acquisition of  the disease. 
The risk of  developing T2DM among college students 
was assessed using the FINDRISC questionnaire, 
which was already validated and found to be an 
effective tool in screening the risk for developing 
T2DM even in the Philippines.
	 In this study, the prevalence rate of  the risk for 
developing T2DM in the next 10 years among college 
students in Quezon City (28.1%) was comparable to a 
previous study conducted in the Philippines wherein 

the overall prevalence of  T2DM risk in the general 
population with mean age of  47 years old was 28.5%.9 
Obtaining a result close to the T2DM risk of  the older 
population could imply that the present risk among 
college students should be of  concern. In other countries, 
a similar study assessing the risk of  developing T2DM 
in university students was done and results showed that 
prevalence of  those with slightly elevated to high risk 
was at 33.2% indicating the same concern.6

	 The main driving force behind the increasing risk 
of  developing T2DM in the younger population may 
be attributed to the increasing prevalence of  sedentary 
lifestyles and obesity.10 The sedentarism of  college 
students can augment the burden of  the increased risk 
of  T2DM.13,14  Sedentarism in this study encompassed 
an estimated 12 hours engaged in sedentary behaviors, 
as well as an increased daily sitting time and decreased 
physical activity during the pandemic.
	 The classification of  the study participants as with 
risk or without risk using the FINDRISC questionnaire 
was based on the individual risk factors highly associated 
with T2DM. Among these risk factors considered were 
having a first- degree relative diagnosed with T2DM and 
having a history of  high blood glucose during previous 
health examinations. In this study, only a fourth of  the 
participants (23.6%) had a first-degree relative diagnosed 
with T2DM while very few (6.7%) had previously 
detected high blood glucose levels. Prominent risk 
factors found among college students were the lack of  
at least 30 mins of  physical activity per day (51.7%), not 
consuming vegetables, fruits and berries daily (52.8%) 
and having a second-degree relative diagnosed with DM 
(51.1%).

Age

	 The mean age of  the participants was 20 years old, 
and all were below 45 years old. The prevalence of  
T2DM and the risk for its acquisition remain higher in 
the elderly as compared to the younger population. In 
a 2016 study in China, it was found that adults from 55 
to 74 years old were up to 7 times more likely to develop 
T2DM compared to when they were 20-34 years old.15 

Similarly, it was reported by the American Diabetes 
Association that T2DM rates remain higher in the elderly 
population.16 This is attributed to the aging process itself  
or indirectly through age- related risk factors such as 
central obesity, mitochondrial dysfunction, free fatty 
acid and lipid metabolism disorders, inflammation, 
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beta-cell dysfunction, insulin resistance and metabolic 
syndrome.17  Additionally, a different study on Chinese 
adults showed that, more than the metabolic risks, 
lifestyle factors, such as unhealthy sleeping patterns, 
played a bigger role in the development of  DM in 
this age group.18   In the Philippines, the mean age of  
diagnosing a new onset T2DM is 50 years old, which 
is close to the age at risk indicated in the FINDRISC 
questionnaire specified as 45 years old.19 The study 
population consisted of  individuals younger than 45 
years old, suggesting no risk.

BMI and Waist Circumference

	 Being overweight or obese is heavily linked to 
T2DM by various mechanisms, two of  which are 
insulin resistance and b-cell dysfunction.20 Measuring 
the BMI of  an individual and waist circumference 
can easily and non- invasively provide information 
regarding the risk of  developing T2DM.
	 The BMI and waist  circumference of  the 
participants may be classified into different groups 
depending on different cut-off  values, namely the 
Europoid-based cut-offs and the suggested cut-offs 
for Asia-Pacific. The FINDRISC questionnaire 
employed in this study uses the Europoid-based cut-
offs and although Asia-Pacific cut-offs are preferred 
for the Filipino population, this would entail the 
use of  a modified version of  the questionnaire. The 
modified versions exclude the use of  some risk factors, 
namely diet, physical activity, and even BMI. All of  
which are important factors to consider for the target 
population.9,10  In the study, slightly more than a half  
(55.1%) of  the participants had a BMI of  less than 25 
kg/m2. This meant in turn that almost half  (44.9%) 
of  the students have a BMI of  equal or more than 25 
kg/m2.
	 The waist circumference is a widely used measure 
of  obesity in adults. It has been validated as a measure 
of  overweightness and obesity in adolescents.21  In this 
current study, more than half  (64.6%) of  the students 
have waist circumferences that fell within the normal 
expected values (below 94 cm for the males and 80 cm 
for the females). A greater proportion of  the students 
had a waist circumference that indicated  absence 
of  risk. Approximately half  of  the participants have 
unfavorable anthropometric measurements. This is 
important since this risk factor is modifiable.

Physical Activity and Consumption of  Fruit and 
Vegetables

	 Lifestyle modification through physical activity 
and diet has been widely recommended as part 
of  the therapeutic regimen for patients diagnosed 
with diabetes mellitus. At least thirty minutes every 
day or 150 minutes total per week of  moderate 
intensity exercises like brisk walking, could delay the 
progression of  impaired glucose tolerance to overt 
diabetes. Physical inactivity may be associated with 
an increased risk of  developing T2DM as noted in 
previous studies. In a study that stratifies participants 
into different degrees of  risk (low, slightly elevated, 
moderate, and high risk), it was stated that having 
fewer participants with high risk may have resulted 
from half  of  their participants engaging in physical 
activity.22  Similar to the results of  this study, half  of  
the participants engaging in physical activity may have 
played a part in a low proportion of  the participants 
with risk.
	 A combination of  physical activity and diet 
modification were said to achieve notable reduction 
in HbA1C levels.23,24 Caloric restriction through 
dietary modification resulting in modest weight loss 
has been found to affect glycemic control and insulin 
sensitivity, especially in patients with hypertension or 
obesity. Studies suggest that both caloric restriction 
and weight loss could independently affect glycemic 
control, which may decrease the risk of  developing 
T2DM.25,26

	 In addition, consumption of  fruits and vegetables 
have protective effects against the progression of  
hypertension and cardiovascular diseases, which 
are conditions associated with developing diabetes. 
More than half  of  the total participants do not 
consume fruits and vegetables daily. Compared to 
the participants who have a good diet, those without 
could have a poorer outcome. Together with inactivity, 
these parameters could possibly contribute to the risk 
of  developing T2DM.

Intake of  Medications for High Blood Pressure

	 Individuals with poorly controlled blood pressure 
have a greater risk of  developing diabetes. High 
blood pressure induces microvascular dysfunction, 
which may contribute to the pathophysiology of  
diabetes development.27 Endothelial dysfunction is 
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related to insulin resistance, and hypertension since 
this constitutes a common ground for cardiovascular 
disease and T2DM.28 
	 The findings in the study regarding antihypertensive 
medications as a risk factor for diabetes shows that 
the majority (92.1%) of  the college students have 
not taken any high blood pressure medications. 
Only a few (7.9%) respondents also reported history 
of  medication intake for high blood pressure. A 
study conducted on university students in Jordan 
demonstrates that majority (95.12%) of  respondents 
did not take any medications for high blood pressure, 
while less than two percent of  the total respondents 
had a history of  taking medications in the past.6 A 
noteworthy number of  respondents have not taken any 
medication possibly due to the absence of  increased 
blood pressure at the time of  the study proper and lack 
of  disease awareness.
	 In the Philippines, only 27% of  hypertensive 
patients were aware of  their hypertensive status. 
Asymptomatic subjects in lower social classes have 
undiagnosed hypertension. Policies and intervention 
trials that try to identify and modify risk factors are 
considered time-consuming for developing countries 
hampered by financial constraints. Hypertension 
among young people in Asian countries was said to 
be due to the interaction of  environment, nutritional 
inadequacies, and genetics. Prevention efforts are 
burdened in developing Asian countries by the 
presence of  other diseases and low community 
awareness of  the dangers of  cardiovascular diseases. 
The transition of  developing Asian countries towards 
becoming an industrial market paves the way for 
consumers that impatiently seek affluent and indulgent 
lifestyles that affect their health.29 

High Blood Glucose Levels

	 The increasing prevalence of  diabetes in low to 
middle income countries puts a burden on both the 
healthcare system and individuals. The results of  the 
study showed that majority of  respondents (93.3%) 
had no high blood glucose at any instance in the 
past. However, 6.7% answered that they have had 
high blood glucose pointing to evidence that a high 
blood glucose level can also be seen in the younger 
age groups. These results showed that majority of  
respondents did not have any history of  increased 
blood glucose, potentially due to absence of  any risks, 

lack of  awareness and resources. These problems exist 
due to some gaps in the implementation of  detection 
and treatment programs for diabetes.30 A more 
pressing concern is the high cost of  laboratory testing 
for comprehensive evaluation of  diabetes, which is 
three to four times than the average daily earnings 
of  a working Filipino. These out-of-pocket expenses 
make it hard for individuals to prioritize screening and 
diagnosis of  comorbid conditions such as diabetes.3

Family History of  Diabetes

	 This study found that majority of  respondents 
reported that they had at least one first or second 
degree relative diagnosed with diabetes. A considerable 
number of  respondents (23.6%) reported having 
first-degree relatives (parent, sibling, or child) 
with a diagnosis of  T2DM. More than half  of  the 
respondents (51.1%) had a grandparent, uncle, aunt, 
or first cousin with diabetes. Almost the same number 
of  study participants (25.3%) who said that they had 
first degree relatives with T2DM reported that they 
did not have a first or second-degree relatives with 
T2DM. The results of  the study were comparable 
to a study conducted in Jordan wherein half  of  the 
total respondents (49.9%) mentioned having second 
degree relatives diagnosed with T2DM. There were 
fewer respondents (24.8%) who reported having first 
degree relatives diagnosed with T2DM.6 Another 
study among young adult students in Nepal, showed 
that there were more respondents (38.5%) with second-
degree relatives having T2DM, than respondents 
(21.8%) who have first-degree relatives diagnosed 
with T2DM.31 Difference between studies may be 
attributed to the diverse interactions of  environment, 
genes, and nutritional inadequacies in each country.25  
The relevance of  family history in assessing the risk of  
developing diabetes is well established among various 
studies, however, there is no single explanation on 
the mechanism as to how positive family history of  
diabetes translates to an increased risk of  developing 
diabetes.
	 The limitations in this study included not being 
able to achieve the desired sample size and having a 
sampling bias towards participants who have access 
to the internet and social media. Both of  which 
reduced the internal validity of  the results of  the study. 
Additionally, the data collection was conducted during 
the COVID-19 pandemic but the study did not factor in 
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the effects of  the pandemic to each of  the risk factors 
of  the participants, the FINDRISC score, and how 
it would impact the categorization of  the individual 
into the groups of  whether they were considered to 
have risk or not. The choice of  the questionnaire also 
affected the interpretation of  the results to a certain 
extent. The original FINDRISC questionnaire is 
validated for use for the Filipino population but it 
may not yet be considered the best data collection 
tool as it does not utilize the recommended cut- offs 
for the Filipino population specifically for the BMI 
and waist circumference parameters. Moreover, the 
questionnaire did not take into account other possible 
risk factors such as education and mental health 
conditions, which may also be contributory to the risk 
of  developing T2DM.32 

Conclusion
In a study involving 178 participants, it was found that 
one in every four (28.1%) college students in Quezon 
City was at risk of  developing T2DM in the next 10 
years. This is comparable to the prevalence rate of  
the risk for developing the condition in the general 
population which is at 28.5%; raising concerns since 
the student population mean age was 20 years old 
yet the risk is almost the same as that of  the general 
population.
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