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Abstract

Introduction: Prediabetes is a condition where blood glucose levels are elevated but not yet
high enough to be classified as diabetes. It is typically identified through impaired fasting
glucose (IFG) or impaired glucose tolerance (IGT), with specific blood sugar thresholds.

Methodology

A cross-sectional study was conducted between October 29 and November 26, 2024, involving
medical students from the 2nd to 5th years. Data was gathered through a semi-structured
questionnaire distributed via Google Forms. Statistical analysis was performed using SPSS
software, and the results were expressed in percentages.

Results

Among the 213 respondents, the majority were in their 2nd year (42.7%) and aged between
20-25 years (61.5%), with a slightly higher proportion of males (53.1%). Most respondents
were Muslim (53.1%) and from India (69%). While many students were aware of prediabetes
(168 participants), only 53 had attended extra classes on the topic. Knowledge of prediabetes
improved as students advanced in their studies. Fifth-year students demonstrated the best
understanding of key topics, such as HbAlc levels (66.7%) and prediabetes complications
(89.9%). Second-year students had a solid grasp of prediabetes, while third-year students
showed relatively less knowledge.

Conclusion

This study reveals that medical students possess general knowledge about prediabetes, its risk
factors,and symptoms, but there are areas that require improvement. Although many students
were familiar with the definition of prediabetes, few had participated in additional educational
sessions on the subject. Awareness of risk factors, such as gestational diabetes, was moderate,
and some students were unaware that prediabetes can be asymptomatic. Clinical knowledge
tended to improve with academic progression, with older students exhibiting a stronger
understanding of diagnostic criteria and complications. Younger students, particularly those
in the second and third years, had less comprehensive knowledge. These results emphasize
the need for enhanced education, especially for students in the earlier years of their medical
studies.
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OLEHKA OCBEOOMJIEHHOCTW O NPEAUABETE U EF'O ®AKTOPAX PUCKA
CPEAVN CTYAEHTOB-MEOUKOB
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AHHOTanMa
BBenenmne. [IpennabeT — 3TO COCTOSIHME, ITPY KOTOPOM YPOBEHD IMTIOKO3bI B KPOBM ITOBBIIIIEH,
HO ellle HeJOCTaTOYHO BBICOK, YTOObI €ro MOXKHO ObLIO KIacCU(PUIMPOBATh Kak auaber.
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OOGBIYHO €ro OIpeIessIoT 10 HapylleHHOV Imoko3e Hatomak (HI'H) wam HapylieHHO
TonepaHTHOCTU K rmoko3e (HTT) c omnpepeneHHbIMM MOPOTOBBIMM 3HAYEHUSIMU YPOBHS
caxapa B KPOBMU.

MeTopmo10rus

TorepevyHoe MCCIegoBaHMe MPOBOAMIOCH B Iepuon ¢ 29 OKTa6pst 1o 26 Hosops 2024
roga C y4JacTMeM CTyIeHTOB-MeOMKOB 2-5 KypcoB. [laHHble COOMpanauch C ITOMOIIbIO
MOTYCTPYKTYPMUPOBAHHO aHKETHI, pacripocTpaHsieMoii uepe3 Google Forms. CTaTucTmueckmit
aHaIM3 MPOBOIMIICS C MCIOAb30BaHMEM ITpOrpaMMHOro obecrieueHnst SPSS, a pesynbraThbl
BbIPAKaJIUCh B IMPOLIEHTAX.

PesynbTaTbi

cpeny 213 pecrioHAeHTOB OOJBIIMHCTBO ObUIM Ha 2-M Kypce (42,7%) 1 B Bo3pacTte oT 20 1o
25 net (61,5%), c HeMHOrO 60JbIIel goneit My>kuMH (53,1%). BONBIIMHCTBO PEeCIIOHIEHTOB
6puM mycynbMaHamu (53,1%) v Beixopmamu u3 Maaum (69%). XoTss MHOTME CTYAeHTbI 3HAJIN
o nipenauabere (168 yu4aCTHMKOB), TOJIBKO 53 mOceaay JOIOTHUTE/IbHbIE 3aHSITHS 10 3TOM
Teme. 3HaHUS O TpenauabeTe yaydyliaauch MO Mepe TOTO, KaK CTYAeHTbl POJBUTAINCH B
yuebe. CTyeHTbI IISATOTO Kypca IIpoAeMOHCTPMUPOBAIM Jydlliee TIOHMMaHMe KIIUeBbIX TeM,
TaKux Kak ypoBHM HbAlc (66,7%) 1 ocnokHeHus nmpeganabeTta (89,9%). CTymeHThI BTOPOTO
Kypca Mmesu IpoyHoe MOHMMaHMe MpeaanabeTa, B TO BpeMsI KaK CTy[eHTbl TPeThero Kypca
M0Ka3aau OTHOCUTE/IbHO MEHbIIMe 3HAHMUSI.

BriBog,

OTO uccilemoBaHNMe TOKAa3bIBAeT, UTO CTYAEHThI-MeIVKM 00JIafaloT OOIMMM 3HAHUSIMU
o npenauaberte, ero GakTopax pMcka M CMMIITOMAaxX, HO €CTh 00J1aCTy, KOTOpPbIe TPEeOYIOT
yayunieHus. XOTsI MHOTMe CTYOEeHThI ObLIM 3HAKOMBI C OIIpelesieHMeM Ipenanabdera,
HEMHOTME Y4YaCTBOBAJIM B JIOMOJHUTEIbHBIX 00pa30BaTEIbHBIX CECCHUSIX IO ITOW TeMe.
OcBemoMJIEHHOCTb O (paKTOpax pucKa, TaKMX KaK reCTalMOHHBIN AuabeT, Oblj1a yMepeHHOI,
M HEKOTOpbIe CTYAEHThI He 3Ha/iM, YTO MHpenauadbeT MOXKeT ITPOTeKaTb OecCHMMIITOMHO.
KnuHnuyeckue 3HaHMS, KakK MPaBUJIO, YAYYIIAJUCh C aKageMUUYeCKMM IIpOrpeccoM, Mmpu
5TOM CTapIle CTYyIeHThI AeMOHCTPUPOBAM O60j1ee r;Ty6b0KOoe MOHMMaHMe TUMAarHOCTUYeCKUX
KpUTepPUEB U OCIOKHEHUI. Miaf1iye CTyIeHTbl, 0COOeHHO Ha BTOPOM M TPeTheM Kypcax,
MMeJIM MeHee BCeCTOPOHHME 3HAHMSI. DTU Pe3yIbTaThl MOJUEPKMUBAIOT HEOOXOIMMOCTh
YIYUIIEHHOT'0 00pa30BaHMsI, 0COOEHHO JIJISI CTY/IEHTOB Ha PaHHMX dTAllaX MX MeIUIIMHCKOTO
00yJeHMsI.

KinroueBsblie c1oBa: npenanabdeT, TMIepTOHMS, CTYIeHTbI-Meauku, JASU
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Introduction

The term 'pre-diabetes” refers to a situation where the blood glucose levels are higher than
normal, but not high enough to warrant a diagnosis of diabetes. It is an intermediate stage
used to describe a person with impaired blood glucose tolerance levels of fasting between
100 and 126 mg/dl of blood or whose 2-hour post-prandial blood glucose was between 140
and 200 mg/dl [1]. Prediabetes is associated with obesity (especially abdominal or visceral
obesity), dyslipidemia with high triglycerides and/or low HDL cholesterol, and hypertension
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[2]. Prediabetes consists of two entities viz. impaired fasting glucose (IFG) and impaired
glucose tolerance (IGT). IGT tends to be characterized by insulin resistance in muscle and
decreased glucose uptake, while IFG is generally driven by insulin resistance in the liver and
excess hepatic glucose production [3].There is limited overlap between IGT and IFG; only
20-25% of people with IGT have IFG, and 30-45% of individuals with IFG have IGT. The
diagnostic criteria for diabetes and prediabetes are summarized in Table 1[4]. According to
National Diabetes Statistics Report of Centers for Disease Control and Prevention 97.6 million
people aged 18 years or older have prediabetes (38.0% of the adult U.S. population) and 27.2
million people aged 65 years or older (48.8%) have prediabetes [5]. The pathophysiologic
defects underlying prediabetes include insulin resistance, b-cell dysfunction, increased
lipolysis,inflammation, suboptimal incretin effect, and hepatic glucose overproduction. These
metabolic derangements associated with concomitant obesity cause endothelial vasodilator
and fibrinolytic dysfunction, leading to increased risk of macrovascular and macrovascular
complications like Stroke, endothelial dysfunction, peripheral vascular disease, myocardial
infraction, congestive heart failure, pro-inflammatory cytokines. [6-9]. Risk factors include
obesity, family history of diabetes mellitus, gestational diabetes, polycystic ovarian syndrome,
and certain ethnic backgrounds, along with dyslipidemia and hypertension. Symptoms
are often absent, but some individuals may experience increased appetite or thirst, weight
changes, weakness, fatigue, sweating, blurry vision, bleeding gum and non-healing wounds
[10]. Prediabetes represents the tip of the iceberg if untreated; prediabetes can lead to
cardiovascular changes such as fatty depositions in coronary arteries and cells of heart. Other
complications include diabetic retinopathy, neuropathy and nephropathy. Patients with
IGT* IFG need strict Lifestyle modification. For treatment pharmacotherapy approach with
metformin plus low-dose pioglitazone is an option. In high risk IGT individuals long-acting
GLP-1 analogue use as well as diet plus exercise May be another option. Each component
of this approach is effective in type 2 DM prevention and turning IGT back to normal [11].
Surgical measures such as bariatric surgery have been found to be beneficial in preventing
T2DM in obesity and prediabetes [12-16]

e Table 1. Diagnostic criteria for diabetes and prediabetes

Normoglycemia (mg/dl) Prediabetes(mg/dl)

Parameters Diabetes
WHO ADA WHO ADA

FPG <110 <100 110-125(IFG) | 100-125(IFG) > 126
2-h PG <140 140-199 (IGT) > 200
HbAlc <5.7% 5.7-6.4% >6.5%
Random plasma > 200 (with symptoms
glucose* of diabetes)

Individuals with random plasma glucose between 140-199mg/dl are recommended to
undergo OGTT WHO - World Health Organization; ADA-American Diabetes Association; IFG
- Impaired Fasting Glucose; IGT - Impaired Glucose tolerance; FPG - Fasting Plasma Glucose;
2-h PG-2 hour post load Glucose test (oral glucose tolerance test) plasma glucose; HbAlc -
Glycosylated Hemoglobin

Source: ICMR guidelines for management of type 2 diabetes. 2018.
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Methodology

This cross-sectional study utilized a semi-structured questionnaire administered to medical
undergraduate students from the 2nd to 5th year at Jalalabad State University named after B.
Osmonov in Jalalabad, Kyrgyzstan. The questionnaire was distributed via Google Forms, and
students were requested to complete and submit their responses. The study was conducted
from October 29, 2024, to November 26, 2024. The study population comprised medical
students from the 2nd to 5th year who agreed to participate, resulting in a sample size of 213
students. Inclusion criteria were all consenting medical students from the 2nd to 5th year,
while those who did not consent were excluded. Statistical analysis will be performed using
SPSS (Statistical Package for the Social Sciences) software.

Results
Socio demographic information of respondents
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Fig. 1. Distribution of respondents according to their socio demographic information

The socio-demographic characteristics of the 213 respondents provide insight into their
backgrounds and diversity. Regarding the year of study, the majority of respondents were
in their 2nd year (42.7%), followed by 5th-year students (32.4%), 3rd-year students (22.1%),
and a small proportion in their 4th year (2.8%). The age distribution indicates that most
respondents were between 20-25 years old (61.5%), with 34.7% aged 15-20 years, and smaller
percentages in the 25-30 years (2.8%) and 30-35 years (0.9%) age brackets. Gender-wise,
males constituted a slight majority at 53.1%, while females made up 46.9%. In terms of
religion, the respondents were predominantly Muslim (53.1%), followed by Hindus (43.7%),
Christians (2.8%), and others (0.5%). Nationality data reveals that a significant proportion
were from India (69.0%), with smaller groups from Pakistan (18.8%), Kyrgyzstan (10.8%),
and Nepal (1.4%). Lastly, most respondents lived in single-family households (57.7%), while
41.3% belonged to joint families, and a very small percentage (0.9%) lived with guardians.
This diverse demographic data provides a solid foundation for analyzing the respondents’
perspectives and behaviors in the context of the study.
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Preclinical knowledge of respondents
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Fig.2. Distribution of respondents according to their answer to the pre-clinical question

A significant proportion of respondents were aware of prediabetes (168 respondents) and
its definition (153 respondents). However, only few participants reported having taken extra
classes on prediabetes (53 respondents). There is also a gap in understanding that prediabetic
patients can be asymptomatic, with only 82 respondents acknowledging this. Awareness of
gestational diabetes as a risk factor for prediabetes was moderate (125 respondents).
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Fig.3.1.a Frequency of Participants Correctly Answering Prediabetes and Diabetes Clinical
Knowledge Questions, by year in Medical School
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Fig.3.1.b Frequency of Participants Correctly Answering Prediabetes and Diabetes Clinical
Knowledge Questions, by year in Medical School

The year-wise analysis of clinical knowledge revealed progressive improvement as students
advanced through medical school. Fifth-year students exhibited the highest understanding in
most areas, including HbA1c levels for diabetes (66.7%), 2-hour plasma glucose levels (66.7%),
physical characteristics of diabetes (84%), and blood glucose tracking parameters (76.8%).
They also demonstrated the strongest awareness of prediabetes characteristics (86.9%) and
complications of poor management (89.9%). Second-year students showed strong awareness
in specific areas, such as HbAlc thresholds for prediabetes (87.9%), impaired fasting glucose
(IFG) ranges (84.6%), and risk factors for prediabetes (79.1%). However, they had lower
overall knowledge compared to higher years. Third-year students scored lowest in key areas
like HbAlc levels (44.7%) and risk factors for prediabetes (53.2%), while the small sample
size of fourth-year students (n=6) limited conclusive results for this group. Across all years,
knowledge of lifestyle modifications remained consistently high (>75%). These findings
highlight the need for targeted interventions to address knowledge gaps, particularly among
lower-year students

Discussion

The current cross-sectional study has found important deficiencies in medical students
regarding their knowledge in the screening, diagnosis and treatment of prediabetes. It has
come to light that majority of them were following the ADA and WHO guidelines for the
same. We have not found statistical significance between students of various academic years
regarding their knowledge on prediabetes. Literatures addressing the knowledge and existing
practices of physicians regarding the diagnosis, screening and management of prediabetes,
both local and international domains. Genetic inheritance, women with positive history of
gestational diabetes, sedentary lifestyle and obesity are some of the predisposing factors
of prediabetes and an individual is supposed to revert back to normal before it can result
in diabetes and its impending complications in the body [10]. Majority of the participants
were able to choose sedentary lifestyle and obesity as risk factors. According to ADA, the
concern for prediabetes should arise at a BMI of more than 25 kg/m2: with 23kg/m2 being the
threshold for Asian Americans, correlating with the overweight status [23]. Prediabetes or
intermediate hyperglycemia is mostly asymptomatic until diagnosed by laboratory methods.
The laboratory parameters used are HbA1C, IFG, IGT and 2hPG. For prediabetes, with HbA1C
levels being 5.7 and 6.5%; IFG levels between 110-125 mg/dl and IGT between 140-199
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mg/dl [4]. Majority of the participants were able to differentiate between Normoglycemia,
intermediate hyperglycemia and diabetes through comparative analysis. In certain cases,
prediabetes can be accompanied by symptoms such as blurring of vision, fatigue, increased
appetite and delayed healing of cuts and wounds [10]. Complications of prediabetes, due to
poor management of blood glucose levels include atherosclerotic changes in blood vessels,
decreased nerve conduction velocity due to impaired axon transport, albumin permeability
through the glomerular basement membrane and filtration slits due to podocyte injury,
aneurysm of retinal vasculature resulting in retinal detachment [1]. Hyperglycemia-related
microvascular complications, including retinopathy [21], neuropathy [20] and nephropathy
[22], are frequently present among individuals with prediabetes. Students were informed
about the complications but not much on its pathophysiology. Early and timely interventions
in the management of prediabetes include lifestyle modifications such as a calorie and lipid
deficit diet, lean protein and fiber-rich diet, regular exercise, effective weight loss of about
5-10% of body weight and administration of Metformin for patients requiring treatment.
Metformin is a cheap and readily available medication which has proven benefit in preventing
diabetes in the high-risk group [24]. Metformin is seldom used in daily practice, despite
the ADA’s recommendation to use it for prediabetes treatment. In 2010-2012, only 3.7% of
prediabetes patients with United Healthcare insurance (one the largest private insurers in
the United States) were prescribed the medication. In the 2013-2014 NHANES, metformin
use among those with self-reported prediabetes was reported in only 8% of US adults [19].
These are the common interventions one can do to prevent or delay the development of
prediabetes and its not so anticipated outcome. Regarding lifestyle modifications, majority
of the students opted for regular exercise and dietary modifications such as low carb, low
lipid diets. There are certain limitations to our study. Our study barely touches upon the
perspective of the community because our sample is a representation of the population of
medical students of Jalal-Abad University. The lack of information on prediabetes amongst
the community is a limitation. Majority of the students when asked about prediabetes, called
it "borderline diabetes". They were able to identify the predisposing factors, parametric levels,
complications and lifestyle modifications of prediabetes. However, students were not able to
identify the one factor that differentiates prediabetes from diabetes. Besides the parametric
levels used in diagnosis, the factor which is of paramount importance is that prediabetes can
be reversed, is timely and effective intervention in lifestyle are made, whereas diabetes once
diagnosed cannot be reversed but only managed.

Conclusion

This study shows that medical students in general, have knowledge on prediabetes, its risk
factors and symptoms but there were areas which needed improvement. Many students were
familiar with the definition of prediabetes, but only a few had extra education on the concept.
Knowledge about risk factors, like gestational diabetes, was moderate, and few students didn’t
know that prediabetes can be without symptoms. Clinical knowledge improved as students
moved through medical school. Older students had a better understanding of key information
like diagnostic criteria and complications, while younger students, especially second and
third-year students, knew less about these domains.

Recommendation
This study suggests the need for better education, especially for students in earlier years, to
ensure all future doctors are well-prepared to manage and prevent prediabetes.
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