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ABSTARCT

Background: Diabetes mellitus (DM) is a chronic metabolic dd&nr characterized
by hyperglycemia resulting from insulin deficiencisulin resistance, or both.
Stringent glycemic control, although beneficialréducing complications, increases
the risk of hypoglycemia, which remains a serioascern among diabetic patients.
Understanding the knowledge, attitudes, and preet{KAP) related to hypoglycemia
is essential for effective diabetes managements $hidy aims to assess the KAP
regarding hypoglycemia among diabetic patients arplore its association with
glycemic control.

Objectives The primary objectives of this study were to evidutne knowledge,
attitudes, and practices regarding hypoglycemiargnbabetic patients, to assess the
association between glycemic control, as indicabsd HbAlc levels, and the
incidence of hypoglycemia, and to identify key demaphic and clinical factors
influencing knowledge and management practicese@f® hypoglycemia.

Methods: A cross-sectional observational study was conduer@dng 60 diabetic
patients presenting with hypoglycemia at a tertizaye hospital in North Karnataka.
Data collection was carried out using a structuyadstionnaire that covered socio-
demographic details, knowledge, attitudes, and tjpesc regarding hypoglycemia,
along with clinical history. Blood samples were lgnad for HbAlc levels. Statistical
analysis was performed using SPSS version 27.@ripése statistics and inferential
tests, including the Chi-square test, t-test, armhMWhitney U test, were used to
assess associations between variables.

Results The study population consisted of 58.3% males d@n@% females, with a
majority of 58.3% residing in rural areas. Mosttgpants had completed secondary
education (61.7%) and belonged to socio-economasscllil (45.0%). The mean
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HbAlc level among participants was 7.96% with andsad deviation of 1.75.
Patients on oral hypoglycemic agents demonstraigaifisantly better glycemic
control compared to those on insulin therapy (p.G1p Only 48.3% of participants
were aware that diabetes treatment could causeghygemia, and 88.3% could not
correctly identify the plasma glucose threshold fompoglycemia. Furthermore,
71.7% of participants lacked knowledge regardingventive measures for
hypoglycemia. Although 85.0% of participants regilamonitored their blood
glucose levels, misconceptions about hypoglycema&ewcommon, with 33.3%
believing that very low blood sugar levels were dfaal. Adherence to a diabetic
diet was reported by 90.0% of participants. Healtbcengagement was high, with
96.7% of participants consulting doctors for dodgustments and 93.3% relying on
doctors as their primary source of diabetes-relatddrmation. Conclusion: The
study reveals substantial knowledge gaps and musm@ions regarding
hypoglycemia among diabetic patients. Although aelhee to glucose monitoring
and dietary recommendations was relatively higHack of awareness regarding
hypoglycemia symptoms, causes, and preventiveegiegt remains a significant
concern. Targeted educational interventions foguson insulin users, rural
populations, and individuals with poor glycemic ttoh are necessary to improve
patient outcomes. Healthcare providers play a plvatle in delivering structured
education programs to enhance diabetes managemenpravent complications

associated with hypoglycemia.

Keywords: Diabetes mellitus, Hypoglycemia, Knowledge, Atli&s, Practices,

Glycemic control, HbA1c, Insulin therapy, Patiedueation.
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I ntroduction

INTRODUCTION

Background

Diabetes mellitus (DM) is a chronic and complex abetic disorder
characterized by hyperglycemia due to defects sualin secretion, insulin action, or
both. The condition has reached epidemic propastmginbally, with the International
Diabetes Federation estimating that 537 millionltsdaged 20-79 years were living
with diabetes in 2021, a number expected to risg8®million by 2045. The disease
significantly contributes to morbidity and mortglitwith approximately 6.7 million
deaths annually. Among the two primary types obelias, type 2 diabetes mellitus
(T2DM) accounts for 90—-95% of cases globally angrimarily influenced by factors
such as obesity, sedentary lifestyles, and aginmulptions, while type 1 diabetes
mellitus (T1DM) is autoimmune in nature and commyordffects younger

individuals?

Achieving glycemic control is the cornerstone offeefive diabetes
management, aimed at reducing the risk of acutechnohic complications. Despite
its benefits, stringent glycemic control is asstaawith an increased risk of
hypoglycemia, particularly in individuals receivingsulin therapy or insulin
secretagogues. Hypoglycemia, characterized by ljharbse levels below 70 mg/dL,
can lead to severe outcomes, including seizuresacand death, especially when left
unmanaged. This highlights the need for improved knowledgétitides, and
practices (KAP) among diabetic patients to enhdhei ability to recognize, prevent,

and manage hypoglycemia effectively.
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I ntroduction

Significance of the Study

Hypoglycemia poses significant health and economtwallenges for
individuals with diabetes. It adversely affects lgyaof life, as patients experiencing
frequent hypoglycemic episodes often report psyafiodl distress, social
withdrawal, and fear of future episodes, which dainder effective diabetes
management. Severe hypoglycemia has been associsiid cardiovascular
complications, neurological deficits, and increaseatortality. Moreover,
hypoglycemia-related hospitalizations and compilicet impose a substantial

economic burden on healthcare systems.

Understanding the gaps in KAP related to hypoglyieens crucial to
addressing these issues. Many patients lack awssavfehypoglycemic symptoms,
triggers, and preventive measures, leading to delayterventions and adverse
outcomes. Attitudinal barriers, such as fear ofulims or misconceptions about
diabetes management, and poor practices, includransistent glucose monitoring

and medication non-adherence, further exacerbatprtfblem.

This study is particularly significant in the coxt®f North Karnataka, where
socio-cultural barriers, low literacy levels, andadequate access to specialized
diabetes care limit effective management of theealis. Targeted educational
interventions, informed by the specific KAP gapsthis population, can empower
patients with the knowledge and skills requiredrtanage hypoglycemia, ultimately

improving health outcomes and reducing the burdehealthcare systems.
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Research Objectives

RESEARCH OBJECTIVES

Primary Objective:

« To assess the knowledge, attitudes, and practidesP)( regarding

hypoglycemia among diabetic patients presenting hwjpoglycemia.
Secondary Objective:

« To evaluate the relationship between strict glycentntrol (as indicated by

HbAlc levels) and the occurrence of hypoglycemis@ges.
Research Questions

1. What is the level of knowledge regarding hypogly@msymptoms, causes,

and prevention among patients with hypoglycemia?

2. What attitudes do diabetic patients hold towarddgyycemia management

and prevention?

3. What practices are adopted by diabetic patientamtmage and prevent

hypoglycemia?

4. What is the relationship between strict glycemiatool (HbAlc levels) and

the frequency of hypoglycemic episodes?

5. What are the specific socio-cultural and educatidrzariers affecting KAP

related to hypoglycemia in the North Karnataka paton?
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Research Objectives

Research Hypotheses

Null Hypothesis (Ho):

« There is no significant association between thelle¥ knowledge, attitudes,
and practices regarding hypoglycemia and the imcideof hypoglycemia

among diabetic patients.

Alternative Hypothesis (H):

« There is a significant association between thelle¥&knowledge, attitudes,
and practices regarding hypoglycemia and the imcideof hypoglycemic

among diabetic patients.

Null Hypothesis (Ho):

+ Strict glycemic control (HbAlc levels) is not sigoantly associated with the

incidence of hypoglycemia among diabetic patients.

Alternative Hypothesis (H):

+ Strict glycemic control (HbAlc levels) is significdy associated with the

incidence of hypoglycemic among diabetic patients.
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Review of literature

REVIEW OF LITERATURE

A study conducted by Isnani, Macalalad-Josue, aménb in 2021 examined
the knowledge, attitudes, and practices (KAP) ddlthecare providers at the
Philippine General Hospital regarding hypoglycemanagement among non-
critically ill patients using a validated, self-ashistered survey tool. The study
involved two phases: the development and validadioa 43-item KAP survey
tool and the assessment of KAP among nurses afmkengs through analytic
cross-sectional studies and focused group disauss{EGDs). The results
showed a low overall mean score (12.56 + 2.11)hin knowledge domain,
despite higher scores (4.88 + 1) for knowledge womolglycemia management,
while 52.8% of respondents demonstrated correcttipes. Additionally,
99.31% of participants recognized the correlatietwieen fewer hypoglycemia
events and better clinical outcomes and expresdédgness to adopt a nurse-
driven protocol. FGDs further identified facilitato and barriers to
hypoglycemia managemeht.

A study by Bhutani et al. (2015) investigated thepact of diabetic education
on the knowledge, attitudes, and practices (KAPgiabetic patients regarding
hypoglycemia prevention. This longitudinal study edis a structured
guestionnaire to collect baseline information ortigras' KAP related to
hypoglycemia. Following this, patients received @ation from their treating
doctors about hypoglycemia, its symptoms, and préwe strategies. The same
guestionnaire was administered after one month, #r frequency of
hypoglycemic symptoms was compared before and #feeintervention. The
findings revealed a significant improvement in KARores and a notable

decrease in hypoglycemic episodes, demonstratatgdinbetic education plays
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Review of literature

a critical role in enhancing patient awareness @nothoting better practices to
prevent hypoglycemia.

A study by Asmelash et al. (2019) assessed the ledlpe, attitude, and

practice (KAP) towards glycemic control and its aasated factors among
diabetic patients attending the University of Gant@spital between March
and May 2018. This cross-sectional study involvé@® sarticipants selected
through a simple random sampling technique, witha deollected using

structured gquestionnaires. The findings revealed 2% of participants had
good knowledge, 67.2% demonstrated a positiveudtitand 74.4% exhibited
good practices towards glycemic control. Multivegialogistic regression

analysis identified occupational and marital stats significant factors

influencing knowledge, while educational statuscugational status, and
marital status significantly influenced both attiéguand practice. The study
concluded that while most participants demonstrdtedrable KAP towards

glycemic control, socio-demographic factors plagedtal role in shaping these
outcomes.

A study by Magbol et al. (2024) explored the kna¥ge, attitudes, and
practices (KAP) of diabetic patients regarding hglgoemia symptoms at
Atbara Teaching Hospital, Sudan, between Decem@22 and October 2023.
This descriptive cross-sectional study included 2idbetic patients selected
through total coverage sampling, with data colléctesing a close-ended
guestionnaire. The results indicated an equal nwafemale ratio, with most

participants aged 20-35 and HbAlc levels betweenarfth 10%. Forty-four

percent of participants had diabetes for less iltapears, and the majority were

on oral hypoglycemic drugs with good adherence.nibre was the most
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commonly reported hypoglycemia symptom, and mosieps managed
symptoms independently.

A study by Ngo et al. (2020) assessed the knowledg@ude, and practice
(KAP) of Vietnamese diabetic outpatients regardiggoglycemia, insulin use,
and insulin pens, as well as the factors influemd®{AP, adverse drug reactions
(ADRSs), and glycemic control. The study involvetenviews using a structured
guestionnaire and observation of insulin pen imgectechniques among 148
participants (response rate: 74%). Results revedthed 45.9% had good
knowledge, 78.4% demonstrated a positive attitaohe] 44.6% showed good
practice. Common errors in insulin pen use includkigping priming the pen
needle (90.9%) and not removing used needles a$ern87.8%). Better KAP
was associated with longer insulin use, prior epfbfessional counseling, and
a positive attitude toward insulin's role. Poorqgtice correlated with higher
ADR incidence at injection sites, and inadequateovkadge increased
hypoglycemia risk.

A multinational cross-sectional study by Naser et (2019) explored the
attitudes, perceptions, and problem-solving abditof patients with diabetes
mellitus towards hypoglycemia across Jordan, Samibia, and Kuwait.
Conducted from October 2017 to May 2018, the stumdjuded 895 patients
who were prescribed antidiabetic therapy and hgmemenced hypoglycemic
events in the previous six months. Using the Hypoeynia Problem-Solving
Scale, the study found that patients demonstratedenmate problem-solving
abilities, with better scores in problem-solvinglisk(68.1%) than in problem
orientation (58.3%). Detection control, goal seftiand strategy evaluation had
the highest sub-scale scores (75.0%), while profslelving perception and

immediate management scored lowest (50.0%). Sagmifi predictors of
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problem-solving ability included older age, edueafi marital status, type 2
diabetes mellitus, insulin use, and lack of recepspital admission for
hypoglycemia (p < 0.05).

A study by Huang et al. (2022) assessed the kn@elealtitudes, and practices
(KAP) of ICU staff regarding glycemic management dritically ill adult
patients through a multicentre cross-sectionalesumvolving 403 participants
from nine tertiary hospitals in China. Most respenis were nurses (93.4%),
predominantly female (82.4%), with an average waxgerience of 8.88 years.
The scoring rates for knowledge, attitudes, andtfmas were 82.35%, 87.69%,
and 76%, respectively. Factors influencing KAP mndd knowledge
awareness, recognition of importance (p < 0.00d4, glucose control training
(p = 0.004). The study concluded that while ICUfsti@monstrated acceptable
KAP levels, there is a need for enhanced trainimg nutrition, glucose
variability, and practical glucose management skill

A study by Al-bawi et al. (2022) assessed the keogée and attitudes of nurses
towards hypoglycemia in diabetic patients hosméali at Marjan Teaching
Hospital, Babylon, Irag. This cross-sectional dgdive study included 172
nurses selected through purposive sampling, witta dallected using a
questionnaire comprising demographic informatiomp\ledge assessment, and
attitude evaluation. Findings revealed that mosttigppants were women
(55.8%), predominantly aged 20-29 years. Nursesodstrated a moderate
level of knowledge, scoring an average of 57.47 afut possible 70, with
59.86% of knowledge points related to hypoglycemthieved. The average
attitude score was 17.41 out of 24, indicating aegally positive outlook

towards managing hypoglycentia.
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9.

10.

A study by Abualhommos et al. (2024) evaluated #hgeriences and
knowledge of adult diabetic patients in Saudi Asategarding hypoglycemia
and its management. This online cross-sectionalegurconducted from
September to October 2022, included 305 particganith 56.4% diagnosed
with type 1 diabetes mellitus. Approximately 65% drticipants reported
needing help during a hypoglycemic episode. Patieieinonstrated moderate
knowledge of hypoglycemia, achieving 57.5% of th&lt score, with correct
responses to knowledge questions ranging from 1504%4.1%. Notably, 32%
of respondents could identify at least one metlworbtiuce hypoglycemia risk.
Factors positively influencing knowledge includeldes age (41-45 years and
over 51 years), employment in healthcare or retm@higher education levels,
and being widowed (g 0.05)2

A study by Al Zahrani et al. (2021) assessed thewkadge of adult diabetic
patients in Jeddah, Saudi Arabia, about hypoglyaeamd its management.
Conducted at National Guard Primary Health Caret&snthe cross-sectional
study involved 361 participants, predominantly wom®&7.6%) and Type 2
diabetes patients (94.5%). Using a newly develosaif-administered
questionnaire with a total score of 42, knowledgeels were categorized as
good £31.5), moderate (21-31.5), and poor (<21). The ngjq92.2%)
demonstrated poor knowledge, with a mean score 200 §+8.2). Factors
significantly associated with better knowledge utldd being male, younger, a
student, single, holding a bachelor's degree, eguaihigh income, having Type
1 diabetes, and prior hypoglycemia experience hypoglycemia management,
66.8% correctly identified "eating 15 g of fastiagt carbohydrate" as the

appropriate respon<g.
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11.

12.

13.

A study by Alomani et al. (2021) assessed the kadgé and practices of
primary care physicians in Saudi Arabia regardingpaired awareness of
hypoglycemia (IAH), a critical condition that inases the risk of severe
hypoglycemia and mortality in diabetic patients.isTleross-sectional study
involved 292 physicians from tertiary hospitals gmiimary care clinics in
Riyadh between December 2018 and June 2019. Thénds revealed that
59.9% of physicians had acceptable knowledge of, IWHile 40.1% had poor
knowledge. Physicians with average or above-avefageliarity with |IAH
scored higher on knowledge (mean 5.32 vs. 4.39,0080), as did those who
had managed IAH patients (mean 5.58 vs. 5.01, A#£0.0Significant
differences in knowledge scores were associated p¥iysicians' ages, training
levels, and years of practicé.

A study by Larsson et al. (2018) investigated thémanagement of overnight
glycemia in adults with type 1 diabetes (T1D) thgbwa survey conducted at
two Australian tertiary referral diabetes clinickhe study included 205
participants, with a mean age of 41 years and a ddfation of 20 years. Key
findings revealed that many patients had suboptiknalwledge and behavior
regarding nocturnal hypoglycemia (NH) managemenhil&V/36% treated NH
with the recommended refined, then complex, cartctg, only 28% made
safe choices in all bedtime blood glucose (BG) ades, with higher rates
observed in insulin pump users (p = 0.0005). HApdts with impaired
hypoglycemia awareness (IHA) were more likely teksdurther education
(44%) compared to those without IHA (25%, p = 0)0836

A study by Ishamael (2022) assessed diabetes kdgejeself-care practices,
and glycemic control among type 2 diabetes patiahtsitui County Referral

Hospital, Kenya. This descriptive cross-sectiondaldy involved 152
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14.

15.

participants, predominantly female (63.2%), with448 aged between 50-59
years. Using the Diabetes Knowledge QuestionnaiceSummary of Diabetes
Self-Care Activities, the study found that 46.1% pmdrticipants had good
diabetes knowledge, 44.7% practiced good self-care,29.61% achieved good
glycemic control. Factors associated with betteowdedge included higher
education (AOR: 4.94, p < 0.01) and longer disedgmation (>10 years).
Patients with poor knowledge were significantlysldikely to achieve good
glycemic control (AOR: 0.40, p = 0.015), while tkosvith good self-care
practices were 2.7 times more likely to maintaiycgimic control (AOR: 2.701,
p = 0.01)'°

A study by Lavu et al. (2016-2017) evaluated tHfeafof pharmacist-mediated
counselling on the knowledge, attitude, and practiKAP), health-related
quality of life (HR-QoL), and glycemic control iniabetic patients on insulin
therapy. Conducted as a prospective observationaly sin a tertiary care
hospital, 50 patients were followed over six monthgh counselling sessions
provided at baseline and three months, and assaetsmaé baseline, three
months, and six months. The results showed sigmtienprovements in KAP
scores (baseline: 87.92+7.82, follow-up 1: 117.4986 follow-up 2:
119.945.30; p<0.001) and HR-QoL across all domaiparticularly in
psychological and environmental aspects. Glycenoatrol, measured by
HbALC levels, improved significantly from 9.1+1.865baseline to 8.27+2.79 at
three months (p<0.05) and 7.66+1.719 at six mofptk6.001)"’

A study by Romalina et al. evaluated the effectdsnof booklets in improving
the knowledge of families of diabetes mellitus (DMatients about
hypoglycemia management. Conducted at two publialtinecenters in

Indonesia, this quasi-experimental study involv€dparticipants divided into
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intervention and control groups, using a pre-tesf @ost-test design. The
intervention included providing a booklet on hypagimia management, with
knowledge assessed before and after its use. Refitonstrated a significant
improvement in family knowledge in the interventigroup compared to the
control group, with a p-value of 0.028. The studypduded that booklets are an
effective educational tool for enhancing family kiedge on hypoglycemia

management and recommended their use in interndicime clinics and health

centers to prevent acute complications of diab¥tes.

A study by Ghadge et al. assessed the knowledieidat and practice (KAP)

regarding blood glucose monitoring among diabeditemts attending a tertiary
care hospital in Karad, Maharashtra. This deseeptstudy involved 100

participants selected through purposive samplimgnfrmedical and surgical

outpatient and inpatient departments. Using a &itred questionnaire, the study
found that 21% of participants had good knowled@®% had average

knowledge, and 9% had poor knowledge. Positiveudtits were observed in
66% of participants, while 34% demonstrated negatititudes. Regarding
practice, 24% exhibited good practices, 48% hadaaee practices, and 28%
showed poor practices.

A study by Vidal et al. (2020) evaluated the prewmak of hypoglycemia

unawareness (HU) in young patients with type 1 elie® (T1D) transferred

from pediatric care to an adult center after compdea therapeutic education
program (TEP). This program included a coordinateansfer process,

individual appointments, and group courses. Fifkygatients (mean age 18.1
years, 46% female, mean HbAlc 8.0%) participatethénstudy. At baseline,

16% of patients presented with HU, determined utfiegClarke Test, and these

patients experienced significantly higher ratessefere hypoglycemia (SH)
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(0.33 vs. 0.09 episodes/patient/year, p < 0.08hcAigh the TEP reduced HU to
11% at 12 months, patients with HU continued toegigmce more frequent SH
episodes (0.38 vs. 0.02 episodes/patient/yeaf).p4)?°

A systematic review by Hartill et al. explored ttode of significant others (SO)
in supporting patients with diabetes mellitus eigraing hypoglycemia
unawareness (HU). The review adhered to PRISMA dlimds and analyzed
five qualitative studies from an initial pool of $3focusing on three main
themes: the experiences and challenges faced bynSfanaging HU, their
support needs, and healthcare professionals' emnéons. Findings revealed
that SO often struggle with the emotional and pecattdemands of managing
HU, which can strain relationships. Support neefisS® were primarily
educational and psychological, including a needdi@ater awareness within
the community. The study highlighted the importanoé healthcare
interventions, such as educational programs, psgtial support, and practical
strategies to assist SO in managing HU effectitely.

A study by Ejegi, Ross, and Naidoo (2016) assedbed knowledge of
symptoms and self-management of hypoglycemia armadng diabetic patients
attending a diabetic clinic in KwaZulu-Natal. Thasoss-sectional, descriptive
study involved 200 participants and collected deraphic data, details of
current medication, and knowledge of hypoglycenyimgoms and responses
through a validated questionnaire. Results showatiwhile most patients had
fair to good knowledge of hypoglycemia symptomssléhan 25% were aware
of appropriate actions to take when experiencingplglycemic symptoms. The
study concluded that enhanced patient educatiorugal, focusing on stepwise
measures to prevent life-threatening complicatiomssociated with

hypoglycemia?
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BASIC SCIENCE

Overview of Diabetes Mellitus

Diabetes mellitus (DM) is a group of chronic metabodisorders
characterized by persistent hyperglycemia due tmaired insulin secretion, insulin
action, or both. It is a significant public healtbncern globally, associated with
severe complications affecting multiple organ systeleading to increased morbidity

and mortality.

Pathophysiology of Diabetes Mellitus
The pathophysiological mechanisms of DM differ betw Type 1 and Type 2
diabetes, but both ultimately result in hypergly@mvhich drives the development

of long-term complications.

Type 1 Diabetes Mellitus

Type 1 diabetes mellitus is an autoimmune disomdemarily affecting
children and young adults, although it can occuarst age. It is characterized by the
immune-mediated destruction of insulin-producfagells in the pancreas, leading to
absolute insulin deficiency. This form of diabetezounts for approximately 5-10%

of all diabetes cases and requires lifelong insinkrapy for survival.

The autoimmune destruction picells is predominantly mediated by T-cells,
with both genetic predisposition and environmetriggers playing significant roles.
Genetic susceptibility is strongly associated végecific HLA haplotypes, such as
HLA-DR3 and HLA-DR4. Environmental factors, inclmdi viral infections (e.g.,
enteroviruses) or toxins, may act as triggers Mmaiating the autoimmune response.
The presence of specific autoantibodies, such asethargeting glutamic acid

decarboxylase (GAD), islet cell antigens, or ziransporter 8 (ZnT8), is a hallmark
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of Type 1 diabetes and aids in its diagnosis, @algrly in the early stages of the
diseasé®

Pathophysiologically, the complete destructiof-aklls results in an absolute
insulin deficiency, leading to persistent hyperglyga. In the absence of insulin,
glucose uptake by insulin-dependent tissues suckkaktal muscle and adipose
tissue is significantly reduced. This triggers anpensatory increase in hepatic
gluconeogenesis, further exacerbating hyperglycemdditionally, the lack of
insulin removes the inhibitory effect on lipolysiesulting in the breakdown of stored
triglycerides into free fatty acids. These fattydacare then converted into ketone
bodies by the liver, predisposing patients to kist@nd, if uncontrolled, diabetic
ketoacidosis (DKA). This state is further compouwhdy dehydration and electrolyte

imbalances, which are common in untreated or paudpaged casés.

Type 1 diabetes requires early diagnosis and prampation of insulin
therapy to prevent life-threatening complicatioik® IDKA and to maintain optimal

blood glucose control.

| |

Perinatal factors Environmental factors

Higher maternal age, increased Viral infection, childhood

birth weight, preeclampsia, vaccination, cow’s milk, early

neonatal respiratory distress, cereal exposure, nitrates and Y
neonatal jaundice secondary to rosaming

ABO incompatibility, etc. 1
I 4 Immunoglobulins
B-Cell

HLA 6p21 and non-HLA 16p11.2

loci polymorphism / _—

CD8+
e cytotoxic
1 CD4+ T-Cell
* T-Cell 4
el S _#* damage
MHC.2 receptor -
APC Regulatory P
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Figure 1: Pathophysiology of Type 1 Diabetes Mellits
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Type 2 Diabetes Mellitus

Type 2 diabetes mellitus is a complex, progressnetabolic disorder primarily
affecting adults, though its prevalence in younigeiividuals has been rising due to
increasing rates of childhood obesity and sedert@styles. It is characterized by
two major pathophysiological defects: insulin remige andg-cell dysfunction, both
of which contribute to chronic hyperglycemia. Usliklype 1 diabetes, Type 2
diabetes usually has a gradual onset and is syraaggociated with environmental

factors, such as diet and physical inactivity, ddidon to genetic predisposition.

Insulin resistanceis a hallmark of Type 2 diabetes, where periphdisdues,

including skeletal muscle, adipose tissue, and liter, exhibit impaired glucose
uptake and utilization despite the presence of abiwn elevated circulating insulin
levels. This resistance stems from defects in insignalling pathways, particularly
involving insulin receptor substrate (IRS) prote@nsd their downstream signalling
cascades. In skeletal muscle, this results in madlgtucose uptake, while in the liver,
it leads to excessive gluconeogenesis, further ezkating hyperglycemia. The
inability of adipose tissue to suppress lipolysisier insulin's influence contributes to

elevated circulating free fatty acids, which impglitcose metabolism.

B-cell dysfunctionin the pancreas is another critical factor in gahogenesis of
Type 2 diabetes. Over timg;cells fail to compensate for increased insulin dech

caused by insulin resistance. Chronic hyperglycggligcotoxicity) and elevated free
fatty acids (lipotoxicity) directly impaif-cell function and promotg-cell apoptosis.

Additionally, inflammatory cytokines, such as inéeikin-13 and tumour necrosis
factor-alpha (TNFe), exacerbat@-cell stress and dysfunction. As a result, theitgbil
of B-cells to secrete adequate insulin in responsducoge progressively declines,

leading to worsening hyperglycemia.
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Obesity and inflammation play pivotal roles in the development of insulasistance
in Type 2 diabetes. Dysfunctional adipose tissueliasity secretes increased levels
of pro-inflammatory adipokines, such as TdFand interleukin-6 (IL-6), which
impair insulin signalling pathways. Additionally,educed levels of protective
adipokines, such as adiponectin, further worseunlimsensitivity. This chronic low-
grade inflammation contributes significantly to theystemic insulin resistance

observed in obese individuals with Type 2 diabétes.

Altered/reduced insulin secretion

Hyperglycemia/

Insulin resistance

4 lipolysis

4 FFA release

(! glucose uptake
Inappropriate release of
adipokines

4 glucose production

J glucose uptake

Figure 2: Pathophysiology of Type Il Diabetes Meltus
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Table 1: Differences Between Type 1 and Type 2 Diates

Feature Type 1 Diabetes Type 2 Diabetes
Onset Sudden, often in childhood Gradual, typically inuksl
Etiology Autoimmunep-cell destruction Insulin resistance ghdell
dysfunction
Insulin Required for survival May be required later in dise
dependence
Autoantibodies Present Absent
Ketosis Common in the absence of| Rare unless under extreme stress
insulin
Familial risk Low to moderate Strong familial link

Diabetes mellitus is associated with significamigderm complications that
arise from chronic hyperglycemia. These compliceticare broadly categorized
into microvascular andmacrovascularcomplications. The underlying mechanisms
include oxidative stress, the formation of advangiaation end-products (AGES),
chronic inflammation, and endothelial dysfunctiaifi, of which contribute to tissue

damage and impaired organ function.

Microvascular Complications
Diabetic Retinopathy

Diabetic retinopathy is a leading cause of visiosslin adults with diabetes.
Chronic hyperglycemia damages the microvasculatfreghe retina, leading to
increased vascular permeability, capillary occlosi@and ischemia. The disease
progresses fromon-proliferative diabetic retinopathy (NPDR), characterized by
microaneurysms and intraretinal hemorrhagegyatiferative diabetic retinopathy
(PDR), where neovascularization occurs due to ischemieroverexpression of

vascular endothelial growth factor (VEGF). Macukdema, caused by vascular
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leakage, is a significant cause of vision impairmerdiabetics. If left untreated, PDR

can lead to vitreous hemorrhage, retinal detachrasiot blindnes&
Diabetic Nephropathy

Diabetic nephropathy is the leading cause of eadestenal disease (ESRD)
worldwide. It results from chronic hyperglycemiaduted changes in the renal
microvasculature, including glomerular hyperfilicat, thickening of the glomerular
basement membrane, and mesangial expansion. Thesges lead to persistent
proteinuria, declining glomerular filtration rat&FR), and hypertension. The renin-
angiotensin system (RAS) plays a critical role lre tpathogenesis by promoting
intraglomerular hypertension and podocyte injurgrl¥e detection through markers
such as albuminuria and aggressive managemenuobsg and blood pressure are

essential to delay progression to ESRD.
Diabetic Neuropathy

Diabetic neuropathy is the most common complicatbuliabetes, affecting
both the peripheral and autonomic nervous systétgperglycemia-induced nerve
damage occurs through mechanisms such as ischexuaal degeneration, and
demyelination. Peripheral neuropathy typically nfestis as sensory loss in a "glove-
and-stocking" distribution, often accompanied byunopathic pain. Autonomic
neuropathy can cause gastroparesis, orthostatmdrygion, erectile dysfunction, and
bladder dysfunction. The polyol pathway plays ansigant role, with sorbitol

accumulation in nerves contributing to oxidativeess and cellular damage.
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Macrovascular Complications
Cardiovascular Disease (CVD)

Diabetes significantly increases the risk of cardgrular disease, which is the
leading cause of death in diabetic patients. Cleramyperglycemia accelerates
atherosclerosis through mechanisms such as enddtiéisfunction, increased
oxidative stress, low-density lipoprotein (LDL) dation, and chronic inflammation.
These changes lead to plague formation and vassotdusion, increasing the risk of
myocardial infarction, heart failure, and sudderdiz death. Diabetic patients often
have concomitant risk factors such as hypertensiod dyslipidemia, further

compounding their cardiovascular risk.

Cerebrovascular Disease

The risk of both ischemic and hemorrhagic stroleesignificantly higher in
diabetics. Chronic hyperglycemia promotes vascuktiffening, endothelial
dysfunction, and prothrombotic states, leading tocreased stroke risk.
Hyperglycemia during an acute stroke further exXaates neuronal damage and
worsens outcomes. Early management of blood glydased pressure, and lipid

levels is critical to reducing the risk of cerebasuular events.

Peripheral Arterial Disease (PAD)

PAD is a common complication of diabetes, resultiram atherosclerotic
occlusion of peripheral arteries, particularly e tower extremities. It manifests as
claudication, non-healing ulcers, and, in sevesesagangrene. Reduced blood flow
and impaired wound healing increase the risk aéatibns, often necessitating limb
amputation. Early diagnosis through clinical exaamion and vascular imaging, along
with aggressive management of glycemic control atierosclerotic risk factors, is

essential to prevent these debilitating outcomes.
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Hypoglycemia in Diabetes
Definition and Clinical Classification of Hypoglycemia

Hypoglycemia, a condition of abnormally low bloodugpse levels, is a
common acute complication in diabetes manageménts Iclinically classified
into mild, moderate, andseverecategories based on symptom severity and required
interventions. Mild hypoglycemia is characterizeg autonomic symptoms like
tremors and sweating, manageable by self-treatmbtdderate hypoglycemia
involves neuroglycopenic symptoms such as confusiequiring assistance but
without loss of consciousness. Severe hypoglycdeaals to unconsciousness or
seizures, necessitating external intervention fotucage administration.
Biochemically, hypoglycemia is generally definedaablood glucose level below 70

mg/dL, though the exact threshold may vary basemdinidual patient factors.

Mechanisms of Hypoglycemia in Diabetes

The primary mechanism of hypoglycemia is an imbedabetween glucose
utilization by peripheral tissues and glucose pobidm by the liver. In individuals
with diabetes, this imbalance is exacerbated bygemous insulin or oral

hypoglycemic agents that lower blood glucose lelselgond the physiological need.

« Insulin and Counterregulatory Hormones: Insulin reduces blood glucose
by promoting cellular glucose uptake and inhibitifgepatic glucose
production. Counterregulatory hormones like glueggadrenaline, cortisol,
and growth hormone act as physiological safeguagdinst hypoglycemia. In
diabetic patients, these mechanisms may be impdt@dexample, prolonged
insulin use can suppress glucagon release, andreatlihypoglycemia can
reduce adrenaline responses, leading to a vicigcle of impaired recovery

from hypoglycemia.
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Causes of Hypoglycemia in Diabetic Patients

Several factors contribute to hypoglycemia in diabe

1. Excessive Insulin or Oral Hypoglycemic AgentsOverdosing on insulin or
sulfonylureas can precipitate a rapid decline oobdiglucose levels.

2. Skipped Meals:A mismatch between insulin administration and fautdke
disrupts glucose availability, leading to hypoglyta.

3. Excessive Physical Activity:Exercise increases glucose uptake by skeletal
muscles, and insufficient compensatory carbohydnatizke can precipitate
hypoglycemia.

4. Alcohol Consumption: Alcohol inhibits gluconeogenesis in the liver,

particularly in fasting states, amplifying the riskhypoglycemig®

Symptoms and Consequences of Hypoglycemia
Early Warning Symptoms
Hypoglycemia symptoms are divided imeurogenic
(autonomic) andneuroglycopeniccategories:
+ Neurogenic symptoms:These include sweating, palpitations, tremors, and
anxiety, resulting from activation of the autonomearvous system.
« Neuroglycopenic symptomsThese occur when glucose supply to the brain is
insufficient, leading to confusion, slurred speelirred vision, seizures, or

coma.

Severe Outcomes

Untreated hypoglycemia can result in severe comptios such as seizures,
loss of consciousness, and even death. Chroniodgsscan desensitize patients to
early warning symptoms, a condition known as hypogiia unawareness, further

increasing the risk of severe outcomes.
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Long-Term Effects

Repeated hypoglycemia has long-term consequencetyding potential
damage to the brain due to recurrent glucose d&piv. Additionally,
hypoglycemia-induced stress responses, such agctcia and vasoconstriction, can
exacerbate cardiovascular risks, particularly irtigmés with pre-existing heart

disease?

Glycemic Control and Risk of Hypoglycemia
Role of HbAlc in Glycemic Control

HbAlc reflects the average blood glucose levelsr dlie preceding 2-3
months and is a key marker for assessing long-ggyeemic control. While lower
HbAlc levels correlate with reduced risk of chronamplications, stringent targets

may inadvertently increase the risk of hypoglycemia
Impact of Stringent Glycemic Targets

Aggressive glycemic targets, especially in patievith longstanding diabetes,
may predispose them to hypoglycemia due to redwcemhterregulatory responses
and adaptive mechanisms. Striking a balance betwp&mal glycemic control and

minimizing hypoglycemia risk is essential.
Hypoglycemia-Associated Autonomic Failure (HAAF)

HAAF is a condition in which recurrent hypoglycemidunts the body's
autonomic response to subsequent episodes. Thigtatida increases the risk of
severe hypoglycemia and necessitates cautious sgtowering therapy

adjustmentg’
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Role of Patient Education and Awareness
Effectiveness of Education Programs

Structured education programs significantly redagpoglycemia incidence
by improving patient understanding of symptomggeirs, and preventive measures.
Interdisciplinary approaches involving healthcareof@ssionals, dietitians, and

psychologists enhance patient engagement and oatcom

Interdisciplinary Support

Effective hypoglycemia management requires a cotkve effort. Medical
teams provide pharmacological adjustments, diastidesign individualized meal
plans, and psychological support addresses feadls amxieties associated with

hypoglycemia episodés.
Relevance to the Study Population
Prevalence of Diabetes in India

India is home to one of the largest populationsliabetics globally, with an
estimated 77 million cases as of recent reports. Airden is particularly pronounced

in regions like North Karnataka, where access @dtheare is often limited.
Unique Challenges in Hypoglycemia Management

Cultural and socioeconomic factors, including digthabits, limited health
literacy, and inconsistent access to medical cpose significant challenges in
managing hypoglycemia. Rural populations may haagléquate glucose monitoring
facilities and limited access to trained healthganafessionals, further exacerbating

risks.
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MATERIALS AND METHODS

Study Design: This study employed a cross-sectional observatidaaign to assess
the knowledge, attitudes, and practices (KAP) rdiggr hypoglycemia among
diabetic patients presenting with hypoglycemia.

Study Setting: The study was conducted at Dr Prabhakar Kore Halspitd Medical

Research Centre, a tertiary care center locatdlbith Karnataka.

Study Population: The study focused on diabetic patients presentinth w
hypoglycemia. Inclusion criteria consisted of patsewith type 2 diabetes mellitus
who had a documented blood sugar level of less #lamg/dL. Exclusion criteria

included patients with type 1 diabetes mellitusggmant women with gestational
diabetes mellitus, individuals with diabetes seeoypdo other systemic diseases, and

patients not on any diabetes treatment.

Study Period: The study was conducted over one year, from 1si 2023 to 31st

March 2024.

Sample SizeThe sample size was determined using the formula,

nl

(n' -1
1+ N

n=

!

p (100 — p)Z?

- B2
Where n is the sample size required, n’ is sampkewhen population size is
unknown, N is population size, p is the percentageurrence of a state or condition
(proportion or prevalence), E is the percentageimam error required, Z is the

value corresponding to level of confidence required
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66.1% diabetic patients had good knowledge on hypegia. As per the
previous year data, the number diibetic patients with hypoglycemia in KLE
Hospital, Belagavi was 62 cases. Considering th&5& confidence level and 5% of
maximum error, the minimum sample size require83sAs sample size increases,

accuracy of result also increases.

Sampling Technique: Convenient sampling was used to recruit partidpdor the

study.

Data Collection Tools:Data were collected using a structured questioert@signed

specifically for this study. The questionnaire coisgd sections on sociodemographic
details, KAP regarding hypoglycemia, and clinicatbry. Questions covered topics
such as symptoms, preventive measures, and psacated to hypoglycemia. The
questionnaire was pre-tested and, if applicabémstated into regional languages to

ensure clarity and comprehension among participants

Data Collection Procedure: Eligible participants were identified from hospita
records and approached during their visits to titpatient and inpatient departments.
After confirming eligibility, informed consent wasbtained in both English and
regional languages, ensuring participants undedstbe study's objectives and their
rights. Data collection was conducted through fae&ace interviews using the
structured questionnaire. In addition to the questaire, blood samples were
collected. A finger prick test was performed to swea random blood sugar (RBS)
levels, while a venous blood sample was drawn sessHbALc levels, reflecting the

participants' glycemic control over the past thremnths.

Study Variables: The independent variables included sociodemogcailetors such

as age, gender, income, and education, as wellnsat factors like the duration of
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diabetes, comorbidities, type of medication, and\Hb levels. Dependent variables
comprised the level of knowledge, attitudes, amactices regarding hypoglycemia
and the frequency of hypoglycemia episodes. Thesahles provided insights into
the associations between sociodemographic anctalifactors and the participants'

understanding and management of hypoglycemia.

Data Management and AnalysisThe collected data were entered and cleaned using
Microsoft Excel to ensure accuracy. Statisticallgses were performed using SPSS
software (version 27.0) and Microsoft Excel. Degstive statistics were used to
summarize the data, with categorical variables esggd as frequencies and
percentages and continuous variables as mean dasthdeviation (SD) or median
(range), depending on their distribution. Normabfythe data was assessed using the
Shapiro-Wilk test and QQ plots. Inferential statstincluded the Chi-square test to
analyse associations between categorical varianldshe two-sample t-test or Mann-
Whitney U test to compare means or distributionsveen groups. A p-valug 0.05

was considered statistically significant.

Ethical Considerations: The study received ethical approval from the tottnal
Ethics Committee (IEC) of Dr Prabhakar Kore HodpiRarticipants were assured of
confidentiality and anonymity, with all data anonyged to prevent identification.
Participation was voluntary, and participants regdi the right to withdraw from the
study at any point. The cost of blood tests for HbAvas covered by the principal
investigator to ensure equitable participation. ddiverse events were anticipated, as

the study did not involve any invasive or experitaéprocedures.
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RESULTS

I. SOCIODEMOGRAPHIC DETAILS

Table 1: Distribution of Gender

Sex Frequency Percent
Female 25 41.7

Male 35 58.3
Total 60 100.0

Distribution of Gender

35 (58.3%)
35
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25 (41.7%)
25
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Figure 1: Distribution of Gender

Table 1 and Figure 1 show the gender distributionthie study: 41.7% of the

participants are female (25 individuals), while38.are male (35 individuals).

Page 28



Results

Table 2: Distribution of Place of Residence

Place of Residence Frequency Percent
Rural 35 58.3
Urban 25 41.7
Total 60 100.0

Distribution of Place of Residence
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Figure 2: Distribution of Place of Residence

Table 2 and Figure 2 illustrate the distribution tbeé place of residence among
participants. A majority of 58.3% (35 individualg)e in rural areas, while 41.7% (25

individuals) are from urban areas.
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Table 3: Distribution of Educational Status

Educational Status Frequency Percent
Graduate 7 11.7
llliterate 4 6.7
Primary 12 20.0

Secondary 37 61.7
Total 60 100.0

Distribution of Educational Status
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Figure 3: Distribution of Educational Status

Table 3 and Figure 3 illustrates the educationatust of the participants. The
majority, 61.7% (37 individuals), have completeccaaary education. This is
followed by 20.0% (12 individuals) with primary ezhtion, 11.7% (7 individuals)

who are graduates, and 6.7% (4 individuals) whalkterate.
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Table 4: Distribution of Socio-Economic Status

Socio-Economic Status Frequency Percent
Class | 2 3.3
Class I 21 35.0
Class Il 27 45.0
Class IV 10 16.7
Total 60 100.0

Distribution of Socio-Economic Status

25

20

Frequency
&

-
o

0 Class Il Class Ill Class IV
Socio-Economic Status

Figure 4: Distribution of Socio-Economic Status

Table 4 and Figure 4 show the socio-economic s@diisbution among participants.
The majority, 45.0% (27 individuals), belong to §3alll, followed by 35.0% (21
individuals) in Class Il. Class IV represents 16.7%0 individuals), while Class |

comprises only 3.3% (2 individuals).
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Table 5: Distribution of Diabetic Duration (Years)

Measurement Mean Standard Deviation

Diabetic Duration (Years) 10.85 4.39

Table 5 illustrates that the average diabetic damaamong participants is 10.85

years, with a standard deviation of 4.39 years.

Table 6: Distribution of HbAlc (%)

Measurement Mean Standard Deviation

HbA1Lc (%) 7.96 1.75

Table 6 illustrates that the mean HbAlc level ampadicipants is 7.96%, with a

standard deviation of 1.75%

Table 7: Distribution of Treatment Type

Treatment Frequency Percent
Insulin 36 60.0

Oral hypoglycaemic agent 24 40.0
Total 60 100.0
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Distribution of Treatment Type
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Figure 5: Distribution of Treatment Type

Table 7 and Figure 5 illustrate the distributiontréfatment types among participants.
The majority, 60.0% (36 individuals), are on insulherapy, while 40.0% (24

individuals) are using oral hypoglycaemic agents.
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Table 8: Distribution of Body Mass Index (Kg/m?)

BMI (Kg/m2) Frequency Percent
22 1 1.7
23 2 3.3
24 6 10.0
25 14 23.3
26 13 21.7
27 17 28.3
28 6 10.0
30 1 1.7
Total 60 100.0

- - - -
o N & [}

Frequency
[+

Figure 6: Distribution of Body Mass Index (Kg/m?)

Distribution of Body Mass Index (BMI)

26
BMI (Kg/m?)

Table 8 and Figure 6 depict the distribution of Baddass Index (BMI) among

participants. The majority, 28.3% (17 individualsdve a BMI of 27 Kg/m?, followed

by 23.3% (14 individuals) with a BMI of 25 Kg/m?@&21.7% (13 individuals) with a

BMI of 26 Kg/mz2.
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Table 9: Distribution of Diet Type

Diet Type Frequency Percent
Mixed 23 38.3

Vegetarian 37 61.7
Total 60 100.0
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Figure 7: Distribution of Diet Type

Table 9 and Figure 7 present the distribution @ft dypes among participants. The
majority, 61.7% (37 individuals), follow a vegetam diet, while 38.3% (23

individuals) have a mixed diet.
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Table 10: Distribution of Number of Meals per Day

Meals per Day Frequency Percent
2 2 3.3
3 50 83.3
4 8 13.3
Total 60 100.0

Distribution of Number of Meals per Day
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Figure 8: Distribution of Number of Meals per Day

Table 10 and Figure 8 show the distribution ofbenber of meals consumed per day
among participants. The majority, 83.3% (50 indivts), consume three meals per
day, followed by 13.3% (8 individuals) who consufoer meals per day, and a small

proportion, 3.3% (2 individuals), who consume tweats per day.
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Table 11: Distribution of Medical Conditions AmongParticipants

Condition Frequency Percent
Chronic kidney disease 3 7.7
Cardiovascular disease 15 38.5

Hypertension 18 46.2
Infection 2 5.1
Thyroid 1 2.6

Total 39 100.0

Distribution of Medical Conditions Among Participants

Frequency

Medical Conditions

Figure 9: Distribution of Medical Conditions Among Participants
Table 11 and Figure 9 depict the distribution of dinal conditions among
participants. The most common condition is hypesitem affecting 46.2% (18
individuals), followed by cardiovascular disease38t5% (15 individuals). Other
conditions include chronic kidney disease (7.7%ndviduals), infections (5.1%, 2

individuals), and thyroid issues (2.6%, 1 indivifua
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ii. KNOWLEDGE BASED QUESTIONS

Table 12: Are you aware diabetic treatment can sontienes lead to low blood sugars?

Response Frequency Percent
Yes 29 48.3
No 31 51.7
Total 60 100.0

Awareness of Diabetic Treatment Leading to Low Blood Sugars
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Figure 10: Awareness of Diabetic Treatment Leadingo Low Blood Sugars

Table 12 and Figure 10 illustrate participants' @nass of diabetic treatment
potentially leading to low blood sugar levels. Aiget majority, 51.7% (31

individuals), are not aware of this risk, while 3% (29 individuals) are aware.
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Table 13: Hypoglycaemia happen when

Response Frequency Percent
Plasma glucose concentration become under 80 mg/dl 3 5.0
Plasma glucose concentration become under 70 mg/dl 4 6.7
| do not know 53 88.3
Total 60 100.0

Understanding of Hypoglycemia Thresholds
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Figure 11: Understanding of Hypoglycaemia Threshold

Table 13 and Figure 11 display participants' urtdeding of hypoglycemia
thresholds. A significant majority, 88.3% (53 indivals), do not know the correct
threshold for hypoglycemia. Only 6.7% (4 individslatorrectly identify it as plasma
glucose levels below 70 mg/dl, and 5.0% (3 indiaid) incorrectly think it occurs

below 80 mg/dl.
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Table 14: What are the reasons for hypoglycaemia?

Response Frequency Percent
Skipping meals 15 25.0
Excessive exercise 1 1.7
Overdose medication(s) 6 10.0
| do not know 38 63.3
Total 60 100.0

Reasons for Hypoglycemia
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Figure 12: Reasons for hypoglycaemia

Table 14 and Figure 12 show participants' undedstgn of the reasons for
hypoglycemia. The majority, 63.3% (38 individuald® not know the causes. Among
those who provided reasons, 25.0% (15 individudksitified skipping meals, 10.0%
(6 individuals) cited medication overdose, and ohly% (1 individual) mentioned

excessive exercise.
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Table 15: Do you know how to prevent hypoglycaemia?

Response Frequency Percent
Yes 17 28.3
No 43 71.7
Total 60 100.0

Knowledge on Preventing Hypoglycemia

Frequency

Response

Figure 13: Knowledge on Preventing Hypoglycaemia

Table 15 and Figure 13 depict participants' knogéedf preventing hypoglycemia.

The majority, 71.7% (43 individuals), are unawafénow to prevent hypoglycemia,

while only 28.3% (17 individuals) have knowledgepyavention.
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Table 16: If yes specify?

Response Frequency Percent
| eat after insulin injection 13 76.5
| eat before being physically active 1 5.9
| try to eat balanced meals and snacks containioigin, fat, 1 5.9

fiber, and carbohydrates

Regular measuring of blood sugar 2 118

Total 17 100.0

Specified Strategies for Preventing Hypoglycemia

Frequency

Prevention Strategies

Figure 14: Specified Strategies for Preventing Hypglycemia

Table 16 and Figure 14 highlight the specific sigéts used by participants to prevent
hypoglycemia. The majority, 76.5% (13 individuals@ported eating after insulin
injections, while 11.8% (2 individuals) practiceggular blood sugar monitoring. A
small percentage, 5.9% (1 individual each), mertibeating before physical activity
or consuming balanced meals and snacks containimogeip, fat, fiber, and

carbohydrates.
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Table 17: What do you think is/are the complicatios of low blood sugar levels?

Response Frequency Percent
Kidney Disease 1 1.7
| do not know 59 98.3
Total 60 100.0

Perceived Complications of Low Blood Sugar Levels
60
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Figure 15: Perceived Complications of Low Blood Sway Levels

Table 17 and Figure 15 reveal participants' peroaptof complications from low
blood sugar levels. A majority, 98.3% (59 indivith)a reported that they do not
know the complications, while only 1.7% (1 indivapincorrectly associated it with

kidney disease.
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Table 18: Do you follow diabetic diet?

Response Frequency Percent
Yes 54 90.0
No 6 10.0
Total 60 100.0

Adherence to a Diabetic Diet
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Figure 16: Adherence to Diabetic Diet

Table 18 and Figure 16 illustrate participants' eadhce to a diabetic diet. The
majority, 90.0% (54 individuals), reported followira diabetic diet, while 10.0% (6

individuals) indicated they do not.
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Table 19: What is the best diet for diabetes

Response Frequency Percent
Family diet regardless of its content 3 5.0
Low fat, high fibre, and low-added sugar 8 13.3
Sugar-free diet 39 65.0
Eat fast-acting carbohydrate 6 10.0
Eat “slow carbohydrates” 3 5.0
| do not know 1 1.7
Total 60 100.0

Perception of the Best Diet for Diabetes

Frequency
N
o

Response
Figure 17: Perception of the Best Diet for Diabetes

Table 19 and Figure 17 depict participants' peroaptof the best diet for diabetes.

The majority, 65.0% (39 individuals), consider ayaufree diet as the best option.

Other responses include low fat, high fiber, and-&mided sugar diets (13.3%, 8

individuals), eating fast-acting carbohydrates @W0. 6 individuals), and family diets

regardless of content or slow carbohydrates (5.8%ndividuals each). A small

percentage, 1.7% (1 individual), expressed a laékowledge.
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Table 20: Do you monitor blood glucose levels?

Response Frequency Percent
Yes 51 85.0
No 9 15.0
Total 60 100.0

Monitoring of Blood Glucose Levels
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Figure 18: Monitoring of Blood Glucose Levels

Table 20 and Figure 18 show participants' practicegarding blood glucose
monitoring. A significant majority, 85.0% (51 indduals), reported monitoring their

blood glucose levels, while 15.0% (9 individuals)mbt.
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Table 21: Are aware of symptoms of hypoglycaemia?

Response Frequency Percent
Yes 30 50.0
No 30 50.0
Total 60 100.0

Awareness of Symptoms of Hypoglycemia
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Figure 19: Awareness of Symptoms of Hypoglycemia

Table 21 and Figure 21 show participants' awareonédsypoglycemia symptoms.
Awareness is evenly distributed, with 50.0% (30ivittbals) indicating they are

aware of the symptoms and 50.0% (30 individuaksjreg they are not.
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Table 22: If yes specify which of the following wedaess

Response Frequency Percent
Dizziness 1 3.4
Excessive Hunger 22 75.9
Sweating 1 3.4
Palpitation 5 17.2
Total 29 100.0

Distribution of Weakness Symptoms
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Figure 20: Distribution of Hypoglycemia Symptoms

Table 22 and Figure 20 highlight the frequency aefcentage distribution of
different weakness symptoms experienced by respwsiddmong the 29 individuals
who reported weakness, the most common symptomewaessive hunger (75.9%),
followed by palpitation (17.2%). Dizziness and stirgawere reported by only 3.4%

of respondents each.
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Table 23: What was your source of knowledge on hyptycaemia?

Response Frequency Percent
Doctor 28 93.3
Relatives 1 3.3
Fellow patients 1 3.3
Total 30 100.0

Sources of Knowledge on Hypoglycemia
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Figure 21: Sources of Knowledge on Hypoglycaemia

Table 23 and Figure 21 show the sources of knowdesdiput hypoglycemia among
participants. The majority, 93.3% (28 individualsgported their doctor as the
primary source of information. A small percentag3% (1 individual each),

mentioned relatives and fellow patients.
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ATTITUDE BASED QUESTIONS

Table 24: Diet is responsible for hypoglycaemia

Response Frequency Percent
Yes 6 10.0
No 27 45.0
Not sure 27 45.0
Total 60 100.0
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Figure 22: Perception of Diet's Role in Hypoglycaem

Perception of Diet's Role in Hypoglycemia

No
Response

Table 24 and Figure 22 illustrate participantstpptions of the role of diet in causing

hypoglycemia. While 10.0% (6 individuals) believeetdis responsible, 45.0% (27

individuals) disagree, and an equal 45.0% (27 iddizis) are unsure.
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Table 25: Very low blood sugars are good for health

Response Frequency Percent
Yes 20 33.3
No 29 48.3
Not sure 11 18.3
Total 60 100.0

Perception of Very Low Blood Sugar Levels Being Good for Health
30}
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Figure 23: Perception of Very Low Blood Sugar Leved Being Good for Health

Table 25 and Figure 23 illustrate participants'cpptions of very low blood sugar
levels being good for health. While 33.3% (20 indijals) mistakenly believe very
low blood sugar levels are beneficial, 48.3% (28\iuals) correctly disagree, and

18.3% (11 individuals) are unsure.
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Table 26: Skipping meals is good for sugar control

Response Frequency Percent
Yes 11 18.3
No 27 45.0
Not sure 22 36.7
Total 60 100.0

Perception of Skipping Meals for Sugar Control
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Figure 24: Perception of Skipping Meals for Sugar ©ntrol

Table 26 and Figure 24 present participants' péimep of skipping meals as a
strategy for sugar control. While 18.3% (11 induads) believe skipping meals is
good for sugar control, 45.0% (27 individuals) dige, and 36.7% (22 individuals)

are unsure.
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Table 27: Vigorous exercises can help in diabetesamagement

Response Frequency Percent
Yes 1 1.7
No 18 30.0
Not sure 41 68.3
Total 60 100.0

Perception of Vigorous Exercises in Diabetes Management
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Figure 25: Perception of Vigorous Exercises in Diadtes Management

Table 27 and Figure 25 reveal participants' pergeptof vigorous exercises helping
in diabetes management. Only 1.7% (1 individuabkeagwith this statement, while
30.0% (18 individuals) disagree, and the majori®8.3% (41 individuals), are

unsure.
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Table 28: Do not consult a doctor when there is lowlood sugar

Response Frequency Percent
Yes 18 30.0
No 20 33.3
Not sure 22 36.7
Total 60 100.0

Perception of Consulting a Doctor During Low Blood Sugar
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Figure 26: Perception of Consulting a Doctor DuringLow Blood Sugar

Table 28 and Figure 26 highlight participants'cegtions regarding consulting a
doctor during low blood sugar episodes. While 30.a% individuals) believe they

should not consult a doctor, 33.3% (20 individuati}agree, and 36.7% (22

individuals) are unsure.
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Table 29: Low blood sugar level is not as dangerowss high sugar levels

Response Frequency Percent
Yes 22 36.7
No 17 28.3
Not sure 21 35.0
Total 60 100.0

Perception of Low Blood Sugar vs High Sugar Levels Danger
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Figure 27: Perception of Low Blood Sugar vs High Syar Danger

Table 29 and Figure 27 illustrate participantscpptions of low blood sugar levels

being less dangerous than high sugar levels. V@Bilé% (22 individuals) agree with

this perception, 28.3% (17 individuals) disagrerd 85.0% (21 individuals) are

unsure.
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Table 30: Check blood sugar levels when you expenee symptoms

Response Frequency Percent
Yes 52 86.7
No 4 6.7
Maybe 4 6.7
Total 60 100.0

Checking Blood Sugar Levels During Symptoms
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Figure 28: Checking Blood Sugar Levels During Symmms

Table 30 and Figure 28 indicate participants' prastregarding checking blood sugar
levels when experiencing symptoms. A significanjanty, 86.7% (52 individuals),
report that they check their blood sugar levelsjev®.7% (4 individuals) do not, and

another 6.7% (4 individuals) are uncertain.
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Table 31: Consult a doctor for dose adjustments

Response Frequency Percent
Yes 58 96.7
No 1 1.7
Maybe 1 1.7
Total 60 100.0

Consulting a Doctor for Dose Adjustments
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Figure 29: Consulting a Doctor for Dose Adjustments

Table 31 and Figure 29 reveal participants' prastiegarding consulting a doctor for
dose adjustments. A vast majority, 96.7% (58 irtiiais), reported consulting their
doctor, while only 1.7% (1 individual) do not, aadother 1.7% (1 individual) are

unsure.
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Table 32: Eat regular healthy meals

Response Frequency Percent
Yes 60 100.0
Total 60 100.0
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Figure 30: Eating Regular Healthy Meals

Eating Regular Healthy Meals

Yes
Response

Table 32 and Figure 32 indicate that all partictparl00.0% (60 individuals),

reported eating regular healthy meals.
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Table 33: Be aware of symptoms of hypoglycaemia

Response Frequency Percent
Yes 47 78.3
No 2 3.3
Maybe 11 18.3
Total 60 100.0
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Figure 31: Awareness of Symptoms of Hypoglycemia

Table 33 and Figure 33 show participants' awareoesypoglycemia symptoms. A

significant majority, 78.3% (47 individuals), are@ae of the symptoms, while 18.3%

(11 individuals) are uncertain, and 3.3% (2 indi’ts) are unaware.
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Table 34: Consult a doctor if you develop health sies

Response Frequency Percent
Yes 55 91.7
No 3 5.0
Maybe 2 3.3
Total 60 100.0

Consulting a Doctor if Health Issues Develop
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Figure 32: Consulting a Doctor if Health Issues Dealop

Table 34 and Figure 32 illustrate participantstpcas of consulting a doctor if health
issues develop. A large majority, 91.7% (55 indinat$), reported they would consult
a doctor, while 5.0% (3 individuals) would not, ald3% (2 individuals) are

uncertain.
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Table 35: Association Between Demographic and Clioal Variables with HbAlc Levels

Variable Category HbAlc<7.5| HbAlc>7.5 | Total | P-Value
Sex Female 10 (40.0%) 15 (60.0% 25 0.04
Male 23 (65.7%) 12 (34.3%) 35
Place of Rural 18 (51.4%) 17 (48.6%) 35 0.51
Residence
Urban 15 (60.0%) 10 (40.0%) 25
Educational Graduate 3 (42.9%) 4 (57.1%) 7 0.74
Status
llliterate 3 (75.0%) 1 (25.0%) 4
Primary 6 (50.0%) 6 (50.0%) 12
Secondary 21 (56.8%) 16 (43.2% 37
Socio-Economic Class | 1 (50.0%) 1 (50.0%) 2 0.98
Status
Class Il 12 (57.1%) 9 (42.9%) 21
Class Il 15 (55.6%) 12 (44.4%) 27
Class IV 5 (50.0%) 5 (50.0%) 10
Comorbid Cardiovascular], 8 (53.3%) 7 (46.7%) 15 0.91
Conditions Disease
Chronic Kidney| 1 (33.3%) 2 (66.7%) 3
Disease
Hypertension 10 (55.6%) 8 (44.4%) 18
Infection 1 (50.0%) 1 (50.0%) 2
Thyroid 1 (100.0%) 0 (0.0%) 1
Are you aware Yes 14 (48.3%) 15 (51.7%) 29 0.31
diabetic treatment
can sometimes
lead to low blood
sugars?
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No 19 (61.3%) 12 (38.7%) 31
Hypoglycaemia
value is
< 70 mg/dl 1 (25.0%) 3 (75.0%) 4
| do not know 30 (56.6%) 23 (43.4% 53
Are aware of
hypoglycaemia?
No 19 (63.3%) 11 (36.7%) 30
Very low blood Yes 11 (55.0%) 9 (45.0%) 20 0.99
sugars are good
for health
No 16 (55.2%) 13 (44.8%) 29
Not Sure 6 (54.5%) 5 (45.5%) 11
Treatment Insulin 15 (41.7%) 21 (58.3%) 36 0.01
Oral 18 (75.0%) 6 (25.0%) 24
Hypoglycaemic

Table 35 shows that there is a significant associdietween sex and HbAlc levels,

with males being more likely to have HbAlc < 7.5npared to females (p = 0.04).

Additionally, treatment type shows a notable ddfere, as participants on oral

hypoglycemic agents are more likely to maintain HbA< 7.5, whereas those on

insulin are more likely to have higher HbAlc levéts= 0.01). Other demographic

and clinical variables, including place of resideneducational status, socio-

economic status, comorbid conditions, and knowledgeattitudes about diabetes

management, do not exhibit significant associatith HbAlc levels (p-values >

0.05).
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Table 36: Association Between Treatment Type and Kawledge on

Hypoglycemia
Treatment
Insulin Oral Total Pvalue
hypoglycemic
n % n % n %
Are you aware diabetic Yes 19| 655 10 4% 2 100.0 0.40
treatment can sometimes
L No 17| 54.8 14 45.2 31 100.0
lead to low blood sugars?
Do you monitor blood Yes 31| 60.8 20 39.2 5 100.0 0.77
glucose levels?
No 5 55.6 4 44.4 9| 100.G
Are you aware of Yes 21| 70.0 9 30.0 3 100.0 0.11
symptoms of
. No 15| 50.0 15 50.0 30 100.0
hypoglycemia?
What was your source of Doctor | 20| 71.4 8 28.6 2 100.0 0.68
knowledge on
. Relatives| 1 | 100.0 0 0.0 1 100.0
hypoglycemia?
Fellow | 1 | 100.0 0 0.0| 1] 100.0
patients

Table 36 examines the relationship between tredtntgme (Insulin vs. Oral

Hypoglycemic) and participants' responses to variquestions regarding diabetes

management. The findings suggest that while theeediferences in knowledge

between the two groups, none of these differenaestatistically significant.
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For the question, "Are you aware diabetic treatncamtsometimes lead to low
blood sugars?", insulin users (65.5%) showed aghnigkrcentage of correct responses
compared to oral hypoglycemic users (34.5%), howéwe p-value of 0.40 indicates
no significant difference between the two groupmiifarly, for the question, "Do you
monitor blood glucose levels?", insulin users (88).&ad a higher level of correct
responses compared to oral hypoglycemic users ¥39.@ith the p-value of 0.77

indicating no statistical significance.

In the case of the question, "Are you aware of 9gmg of hypoglycemia?",
insulin users (70%) performed better than oral lgyyeemic users (30%), though the
p-value of 0.11 suggests that the difference isangrificant. For "What was your
source of knowledge on hypoglycemia?”, both grotglged on doctors as their
primary source of information, with no significadifference between the two groups

(p = 0.68).
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Table 37: Association Between Demographic Variablesend Knowledge on

Hypoglycemia
Are You Aware of Symptoms of | Total | Pvalue
Hypoglycemia?
Yes No
Sex Female 14 11 25 0.432
Male 16 19 35
Total 30 30 60
Place of Rural 17 18 35 0.793
residence
Urban 13 12 25
Total 30 30 60
Educational Graduate 5 2 7 0.514
status
Illiterate 2 2 4
Primary 7 5 12
Secondary 16 21 37
Total 30 30 60
Socio economic| Class | 1 1 2 0.301
status
Class Il 7 14 21
Class Il 16 11 27
Class IV 6 4 10
Total 30 30 60
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Table 37 explores the relationship between vargasio-demographic factors and
participants' awareness of hypoglycemia symptorhe. findings suggest that socio-
demographic factors did not significantly influenesvareness of hypoglycemia
symptoms. The study findings reveal no significdiiference between males and
females in their awareness of hypoglycemia symptomith a p-value of 0.432,
indicating that sex does not impact knowledge eséhsymptoms. Similarly, the place
of residence (rural vs. urban) did not significardffect awareness, as evidenced by
the p-value of 0.793. In terms of educational statinere were no statistically
significant differences in awareness levels acmdsgcational groups (p = 0.514).
While those with secondary education had the highamber of correct responses,
these differences were not statistically signific&ocio-economic status also showed
no significant association with awareness of hypoginia symptoms, with a p-value

of 0.301.
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Table 38: Association Between Demographic Variablemnd Knowledge of

Hypoglycemia Symptoms

Specify which of the following are Total | Pvalue
symptoms of Hypoglycemia
Dizzines| Weaknes| Sweatin | Palpitatio
S S g n
Sex Female 0 11 1 2 14 0.53
Male 1 11 0 3 15
Total 1 22 1 5 29
Place of Rural 0 12 0 5 17 0.089
residence
Urban 1 10 1 0 12
Total 1 22 1 5 29
Educational| Graduate 0 4 0 0 4 0.62
status
llliterate 0 1 0 0 1
Primary 0 3 0 3 6
Secondary 1 14 1 2 18
Total 1 22 1 5 29
Socio Class | 0 2 0 0 2 0.507
economic
Class Il 1 11 1 2 15
Class IV 0 6 0 0 6
Total 1 22 1 5 29
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Table 38 examines the relationship between soaiwedeaphic factors (sex, place of
residence, educational status, and socio-econotaias$ and participants' ability to
identify symptoms of hypoglycemia, specifically zilzess, weakness, sweating, and
palpitation. The study findings reveal no significalifferences between males and
females in recognizing hypoglycemia symptoms, aswvshby a p-value of 0.538.
When considering the place of residence, rural arghn participants displayed
comparable knowledge of hypoglycemia symptoms, wathp-value of 0.089,
suggesting that place of residence does not sigimfiy impact the recognition of
symptoms. In terms of educational status, the tgbilb identify hypoglycemia
symptoms was similar across the different educatigroups, with a p-value of
0.623, indicating no significant differences. Seemnomic status did not have a
significant impact on the ability to identify synmphs of hypoglycemia, with a p-

value of 0.507.
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Table 39: Association Between Demographic Variablesnd Source of Knowledge

on Hypoglycemia (Knowledge Q12)

What was your source of Total | Pvalue
knowledge on hypoglycaemia?
Doctor | Relatives Fellow
patients
Sex Female 12 1 1 14 0.29¢
Male 16 0 0 16
Total 28 1 1 30
Place of residence Rural 16 1 0 1y 0.3%
Urban 12 0 1 13
Total 28 1 1 30
Educational status  Graduate 4 0 0 4 0.0
llliterate 0 1 0 1
Primary 6 0 0 6
Secondary 18 0 1 19
Total 28 1 1 30
Socio economic Class | 1 1 0 2 0.018
status
Class Il 6 0 0 6
Class llI 15 0 1 16
Class IV 6 0 0 6
Total 28 1 1 30
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Table 39 explores the relationship between socmeatgaphic factors (sex, place of
residence, educational status, and socio-econadatics$ and participants' sources of
knowledge regarding hypoglycemia, specifically viest they obtained their

information from doctors, relatives, or fellow pits.

The study finding reveals that both males and fesatimarily cited doctors as their
source of information (female: 12, male: 16), with significant difference between
the sexes (p = 0.294). Similarly, there were naificant differences between rural
and urban participants in their sources of knowde@fg= 0.354), as the majority from
both groups indicated doctors as their main soaféeformation. Educational status,
however, did show a significant impact on the seun€ knowledge. A p-value of

0.000 suggests a significant difference, with sdeoyreducated participants (18 out
of 19) predominantly reporting doctors as theirrseuwhile those with a graduate or
illiterate education had varying responses. Addaity, socio-economic status
demonstrated a significant association with thers®wf knowledge (p = 0.018).

Class | participants were the only ones to repetatives as their source of
information, while others primarily relied on dodpwith no significant variation in

sources across other socio-economic classes.
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DISCUSSION

The current study presents a comprehensive analfyii® socio-demographic
characteristics, knowledge, attitudes, and pragt{@AP) related to hypoglycemia.
The findings reveal critical gaps in awareness jradtice and provide a foundation

for comparison with existing literature to identdyeas requiring intervention.
Socio-Demographic Characteristics

In this study, males constituted a higher propartad participants (58.3%)
compared to females (41.7%). This distribution radigvith findings from Magbol et
al. (2024), which also reported similar trends agdiabetic patients in Suddrthe
higher male representation could be attributed émdgr-specific health-seeking
behavior or regional differences in population dyies. However, other studies, such
as Larsson et al. (2018) and Ishamael (2022), regpor predominance of female
participants, reflecting possible cultural and gepdical variations in diabetes

prevalence and awarenéss.

The majority of participants in this study resided rural areas (58.3%),
highlighting the need for targeted diabetes edandti these regions. This rural-urban
disparity is consistent with findings from Asmelasthal. (2019), where rural residents
exhibited lower KAP scores due to limited accesshwalthcare services and
educatior?. Moreover, the predominance of secondary educatioang participants
(61.7%) underscores the critical role of basic atioa in shaping health-related
knowledge and practices. Isnani et al. (2021) agd Kt al. (2020) emphasized the
influence of educational attainment on diabetesramess, with higher education

levels correlating with better knowledge and adheeeto treatmerit®
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Glycemic Control and Socio-Economic Status

The mean HbAlc level in this study was7.96% (SD:75),
indicating suboptimal glycemic control among pap@mnts. This aligns with the
findings of Bhutani et al. (2015) and Huang et(2D22), which also reported poor
glycemic control among diabetic populations. Thadgtfurther revealed that socio-
economic factors did not significantly influence Alr levels, with a majority of
participants belonging to Class Il (45.096f. Asmelash et al. (2019) similarly found
that socio-economic status had a limited direct @otpon glycemic control but

influenced access to care and adherence to treatmen

However, prior studies suggest a more nuancediae$itip between socio-
economic status (SES), ethnicity, self-care prastiand glycemic control. Khanolkar
et al. (2016) analyzed a large pediatric diabetboct in England and Wales and
found that children from non-white ethnic groupsidawer SES had significantly
higher HbA1c level§® Their study reported that black and mixed-ethpichildren
had HbA1c levels 2.8-2.9% higher than white childrehile those in the lowest SES
group had HbAlc levels 2.8% higher than those & lighest SES group. These
findings suggest that both ethnicity and socio-eooic factors contribute to
disparities in glycemic control, possibly due tdfatiences ininsulin pump access,

healthcare utilization, or lifestyle factors.

Similarly, Larsson et al. (1999) conducted a cresstional study and found
that diabetic patients in poor metabolic contrabftdc >10%) had lower educational
levels, higher sick leave days, and lower physiaelivity levels than those in
acceptable control (HbAlc 6.5%-7.5%)This study underscores the broader impact
of SES on diabetes complications, employment stand self-reported quality of

life, reinforcing the need for targeted intervenspsuch as lifestyle modifications and
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structured diabetes education programs, especidtly socio-economically

disadvantaged groups.

Further supporting these findings, Bachmann e{24103) investigated socio-
economic inequalities in diabetes-related compbest and healthcare utilizatidh.
Their study reported that patients with lower ediocel attainment had a
significantly higher prevalence of diabetic retiatipy and cardiovascular disease.
Moreover, these individuals had higher generaltpaattendance but lower hospital
visits, suggesting that barriers to specialist gasy contribute to worse long-term
outcomes. This highlights the importance of equéadiealthcare access, particularly
for lower-income groups who may face cost-relatadiers, limited health literacy,

or perceived discrimination in healthcare settings.

Kakade et al. (Integrative Obesity and Diabete202@urther reinforce these
findings, reporting that 91.8% of Type 2 diabetiatipnts had poor glycemic
control Their study identified BMI, central obesity, dystiemia, and poor diabetes
self-care practices (glucose management and dieteoytrol) as significant
determinants of poor glycemic control. This suggeisat while SES may not directly
impact glycemic levels, modifiable risk factors Buas weight management, lipid
control, and self-care behaviours play a criticalerin achieving optimal HbAlc

levels.

Similarly, Kadam et al. (2014) examined social deieants of glycemic
control in Type 2 diabetic patients and found thatacy, disease duration, and
awareness significantly influenced glycemic conttoterestingly, BMI, occupation,
and income did not show a significant associatidth vpoor glycemic control,
indicating that knowledge, behavioural factors, dmdlthcare access may be more

critical determinants than income alone. Their gtinghlights the role of family
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worries, limited affordability for medications, pobealthcare access, and lack of
disease awareness as key barriers to glycemicatoiittis underscores the need for

patient-centered diabetes education programs ediftar socio-economic contexs.

The influence of socio-economic and cultural faston Type 1 diabetes
management was also examined by Mangla et al. j2628tertiary care diabetes
center in India. Their study found that HbAlc wagatively associated with diabetes
knowledge scores (DKTS) and age group, while DKES wositively associated with
urban residence and maternal education. Interdgtimgome did not directly impact
HbAlc, suggesting that awareness, education, amadthbare access play a more
prominent role in glycemic control than financigtsis alone. Their findings indicate
that improving societal awareness about childhodbetes and ensuring better

diabetes education may significantly enhance glycemtcomes’

Taken together, these studies suggest that whig r8&y not always directly
correlate with glycemic control, it plays a crucialle in diabetes management
outcomes, access to healthcare, and overall didaasien. The lack of significant
SES influence in the current study could be dudéomogeneity in the socio-
economic distribution of participants, differenca@shealthcare accessibility, or
variations in self-management behaviours acrosso-smmnomic strata. However,
given the broader evidence of socio-economic arthvieral disparities in diabetes
management, future research should further exph@reole of social determinants,
healthcare accessibility, and ethnic disparitieglytemic control to inform targeted

public health interventions.
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Knowledge About Diabetes and Hypoglycemia

The results demonstrate significant knowledge ggasticularly regarding
hypoglycemia. For instance, 88.3% of participantsrevunaware of the correct
plasma glucose threshold for hypoglycemia. Thiglifig is consistent with Ejeqgi,
Ross, and Naidoo (2016), who reported that less @B of diabetic patients
understood appropriate responses to hypoglyc&mi&imilarly, Ngo et al.
(2020) found that only 45.9% of participants hadd&nowledge of hypoglycemia,
underscoring the global challenge of educating etiabpatients about this critical

complication®

Despite 48.3% of participants being aware thatetebtreatment could cause
low blood sugar, the lack of preventive knowled@8.8%) remains concerning.
Studies by Bhutani et al. (2015) and Abualhommosile(2024) demonstrated that
structured education programs significantly impbvienowledge, attitudes, and
practices, emphasizing the importance of patientation®?In contrast, the reliance
on doctors as the primary source of information39d in this study mirrors findings
from Al-bawi et al. (2022), which highlighted themendence on healthcare providers

for diabetes educatid.

Attitudes and Practices

The study revealed that 85.0% of participants @dyimonitored their blood
glucose levels, which is significantly higher thdre 44.6% reported by Ngo et al.
(2020) in Vietnamese diabetic outpatiehtThis suggests strong adherence to
monitoring practices in the study population. Hoegvmisconceptions persist, with
33.3% believing that very low blood sugar levele beneficial—similar to findings
by Isnani et al. (2021), where knowledge gaps daumied to the mismanagement of

hypoglycemid’
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Interestingly, 90.0% of participants adhered toiabetic diet, demonstrating
good dietary practices. In comparison, Ahmed ef2123) reported that only 59.4%
of Bangladeshi T2DM patients achieved good dietanmytrol, highlighting the role of
nutrition knowledge in effectivé® However, only 28.3% of participants in our study
were aware of specific strategies to prevent hygmghia, with most relying on
eating after insulin injections (76.5%). This lietdt understanding of comprehensive
preventive measures echoes the findings of Bhutaal. (2015), which highlighted

the effectiveness of education in improving preixenpractices.
Comparison of Treatment Modalities

A significant finding of this study was the assdticia between treatment type
and glycemic control. Participants on oral hypoglyic agents were more likely to
achieve HbAlc < 7.5 compared to those on insulerapy (p = 0.01). This aligns
with the findings of Vidal et al. (2020) and Nas#ral. (2019), which reported that
insulin therapy often correlates with higher HbA#&wels due to advanced disease
stages and challenges in adheréfideThis emphasizes the need for targeted
interventions for insulin users, including counsgland support to improve glycemic

control.
Implications for Interventions

The study highlights critical areas for interventio particularly in
hypoglycemia awareness and prevention. The findaligse with studies like Bhutani
et al. (2015) and Romalina et al., which demonstiaignificant improvements in
KAP scores following educational interventiohs. Tailored programs focusing on
rural populations, females, and insulin users coalddress these disparities

effectively. Additionally, integrating educationiols such as booklets or structured
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training sessions, as suggested by Romalina etalld further enhance awareness

and practices.

The reliance on healthcare providers for informmationderscores the need for
healthcare-driven educational initiatives. Studidike Al Zahrani et al.
(2017) emphasize that targeted interventions, qdaily those addressing specific
demographic factors such as education and incoram, significantly improve

outcomeg?

Limitations of the study

This study has several limitations that may afféaet generalizability of its
findings. The sample size of 60 participants, whilicient for exploratory analysis,
limits the ability to draw robust conclusions abdl¢ broader diabetic population.
Additionally, the study was conducted in a speaifemgraphical region, focusing on
participants from North Karnataka. This regionatuis may not fully capture the
variations in socio-demographic factors, health@aeess, and diabetes management
practices seen in other parts of the country obalg. As a result, the findings may
not be entirely applicable to populations with €eiffnt cultural, socio-economic, or

healthcare contexts.

Another limitation is the reliance on self-reportddta, which is subject to
recall bias and may not accurately reflect paréinig’ actual behaviours or practices.
For instance, self-reported adherence to dietasgmenendations and blood glucose
monitoring could be influenced by social desirapibias, where participants provide
responses they perceive as favorable. Furtherntmeegross-sectional design of the
study prevents the establishment of causal rekstiips between variables, such as the

association between treatment modality and glycesoittrol. Longitudinal studies
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would be required to better understand these dysrand assess the long-term

impact of knowledge, attitudes, and practices abelies outcomes.

Strengths of the study

This study has several strengths that enhancelgsance and reliability in
understanding diabetes and hypoglycemia manageamang patients. One of the
primary strengths is the comprehensive data cadkectwhich includes socio-
demographic characteristics, clinical variables,d adetailed assessments of
knowledge, attitudes, and practices (KAP). By indigg these elements, the study
provides a holistic view of the factors influencidgabetes management, offering
valuable insights for healthcare providers andgyatiakers. Additionally, the study's
focus on a specific region, North Karnataka, higiis region-specific challenges and
opportunities, enabling the design of targeted rusetions that address local

healthcare needs.

Another notable strength is the detailed exploratd associations between
demographic, clinical, and treatment-related vaeslvith glycemic control (HbAlc
levels). The identification of significant relatigimps, such as the association between
treatment modality and glycemic outcomes, providegionable insights for
improving diabetes care. Furthermore, the studyhemsiges the role of healthcare
engagement, as evidenced by the high percentagartfipants consulting doctors
for dose adjustments and using doctors as a primmawyce of information. This
highlights the potential to leverage healthcarevigers for patient education and
support, ensuring better diabetes outcomes. Thiesion of a diverse participant
group, spanning various socio-economic classesduodational backgrounds, further

enhances the study’s applicability to similar pagpioins.
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CONCLUSION

The study revealed important findings about the iGsdemographic
characteristics, knowledge, attitudes, and prasticelated to diabetes and
hypoglycemia management among participants. Maldastituted a higher proportion
of the study population (58.3%), and a majority.888) resided in rural areas. This
highlights the need for targeted health intervargion rural communities. Most
participants (61.7%) had completed secondary ettucaémphasizing the role of
basic education in shaping health-related practid@esspite this, significant
knowledge gaps and misconceptions about diabetesgeanent persist, indicating

the need for enhanced educational programs.

The mean HbAlc level among participants was 7.96%. (1.75), reflecting
suboptimal glycemic control. Participants on orgbdglycemic agents demonstrated
better glycemic control compared to those on imsulherapy. This finding
underscores the challenges faced by insulin usigedy due to advanced disease
stages or difficulties in adherence to treatmegimens. Addressing these challenges
through targeted counseling and support programisi$alin users could significantly

improve glycemic outcomes.

Knowledge gaps were evident, with 88.3% of partiais unable to identify
the correct threshold for hypoglycemia and 63.3%aware of its causes.
Additionally, 71.7% of participants did not knowvado prevent hypoglycemia, with
most relying on eating after insulin injections &s preventive measure.
Misconceptions were also prevalent, with 33.3% ewetig very low blood sugar

levels are beneficial. These findings align withisérg literature and emphasize the
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urgent need for structured educational intervestiimnaddress gaps in knowledge and

correct misconceptions.

Encouragingly, positive practices were observed ragnparticipants. Most
(85.0%) regularly monitored their blood glucoseelsy and 90.0% adhered to diabetic
dietary recommendations. Healthcare engagemensin@sg, with 96.7% consulting
a doctor for dose adjustments. Additionally, dostevere the primary source of
diabetes-related information for 93.3% of particifsa highlighting the pivotal role of

healthcare providers in diabetes education and gesmant.

These findings underscore the critical need fofotad interventions to
address knowledge gaps, promote effective practiaed correct misconceptions
about diabetes and hypoglycemia management. Spfgas should be directed
toward rural populations, females, and insulin siserho are at higher risk of poor
glycemic control. Targeted educational programs aupport systems could
significantly enhance diabetes management outcomsskjce complications, and

improve overall quality of life for diabetic patien
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SUMMARY

This study aimed to explore the socio-demographitaracteristics,
knowledge, attitudes, and practices (KAP) of diabpatients regarding diabetes and
hypoglycemia management, with a particular focustleir glycemic control as
indicated by HbA1c levels. The study sample conguki€0 participants, with a higher
representation of males (58.3%) and a majorityngvin rural areas (58.3%). Most
participants had completed secondary educatiorV¥%}. highlighting the need for
educational interventions targeting both rural papons and those with lower levels
of formal education. The mean HbAlc level amongtipgants was 7.96%,
suggesting that glycemic control was suboptimathwisulin users exhibiting higher
HbAlc levels than those using oral hypoglycemicnégeThis aligns with findings
from previous studies that suggest insulin therepyften associated with poorer

glycemic control due to challenges in adherenceamvdinced disease stages.

Knowledge gaps were evident in the study, partitplaregarding
hypoglycemia. A significant proportion (88.3%) arficipants could not identify the
correct plasma glucose threshold for hypoglycermaral 63.3% were unaware of its
causes. Furthermore, 71.7% did not know how togirefiypoglycemia, indicating a
critical need for structured educational progranfRarticipants demonstrated
misconceptions, with 33.3% believing that very ldMood sugar levels were
beneficial, and only a small percentage were awhigreventive strategies. Despite
these knowledge gaps, the study observed positreetipes, with 85.0% of
participants regularly monitoring their blood glseolevels and 90.0% adhering to a

diabetic diet.
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Healthcare engagement was high in the study, w@r% of participants
consulting a doctor for dose adjustments and 93r8iing on doctors as their
primary source of diabetes-related information. sTtsuggests that healthcare
providers play a crucial role in patient educataord management. The study also
found a significant association between sex and Hblavels, with males more likely
to achieve HbAlc < 7.5, and a notable differenceveen those on insulin therapy
and those using oral hypoglycemic agents. Theddinys emphasize the need for
tailored interventions to support insulin users amen, who are at a higher risk of
suboptimal glycemic control. In conclusion, whileet study highlights several
positive practices among participants, it undemssdhe critical need for enhanced
diabetes education, particularly in rural settiagsl among insulin users, to improve

glycemic control and reduce the risks associatéd poglycemia.
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ANNEXURE — | - INFORMED CONSENT FORM

KAHERs JNMC
BELAGAVI
INFORMED CONSENT FORM

“TO ASSESS THE KNOWLEDGE ATTITUDE AND PRACTICES ABOUT
HYPOGLYCEMIA IN PATIENTS OF DIABETES PRESENTING WITH
HYPOGLYCEMIA.”

Name of Student/Principal Investigator:

Name of Guide: _ _~  ________ ___

Introduction: Hypoglycemia is a major complication and limiting factor in treatment of
diabetes . As a part -of raising awareness to this , you are being invited to participate in this
study to find out how the level of knowledge attitude and practices of patients towards
diabetes and hypoglycaemia can lead to prevention of such episodes.

Hypoglycaemia is a leading cause of both morbidity and mortality in diabetic population.
Majority of such events are linked with the knowledge and practices of the patients, and can
be prevented with appropriate patient education. So, this study is being done to gather
information on how well the patient is aware about hypoglycaemia. The results from the
study can be helpful in knowing the level of knowledge in patients and weather to further
educate the diabetic population further regarding the same.

Participation in this study is completely voluntary.

Explanation of procedure: In this study, you will have to answer a few prepared questions
about your Socio-demographic details, basic knowledge about hypoglycemia and your
attitudes and practices towards it. A single blood sample will be withdrawn from you to asses
your recent glycemic control by calculating Hbalc levels.If the patient is unable to provide
informed consent then the consent will be obtained from immediate relative of the patient.
Withdrawal from participation in the study: Participation in this study in voluntary. You
will be free to decide whether to participate in this study or continue participation once

enrolled. In case you decide to withdraw your participation, you are free to do so. However,

please convey the decision to the principal investigator.
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Possible benefits from participating in the study: Your participation ensures more people

are aware of hypoglycemia and will work towards reducing its effects. Data gathered from

your participation will help in assessing the level of knowledge and practices about

hypoglycemia among the diabetic population ,and hypoglycemia being a preventable

complication knowing the knowledge gap in patients and what to be educated about can

benefit both the doctor community and patients.

Possible risks from participating in the study: There are no risks involved in participating

in this study.

Privacy and confidentiality: The information collected from you will be coded, to prevent

any person to identify you. Your identity will never be revealed. The data collected from

you will be kept confidential and only processed or aggregated data will be used for

publication.

Financial incentives: You will not receive any payment for participating in this study.

Cost of investigations done during the course of study will be paid by the principal

investigator.

Authorization for publication of aggregated data: Results obtained after processing of the

aggregated data will be published for scientific purpose and or presented to scientific groups.

However, your personal identity will never be revealed.

Questions: In case of any questions with regard to this study, you are free to contact “Dr.
If you have any

question or complaints with regard to your right as study participant you may contact Dr

Harsha Hegde, Chairperson, Institutional Ethical Committee for Human Subjects’ Research

of INMC, Belagavi 0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waiving off any of your legal rights
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CONSENT STATEMENT

[ am making a voluntary decision to participate in the study “TO ASSESS THE
KNOWLEDGE ATTITUDE AND PRACTICES ABOUT HYPOGLYCEMIA IN
PATIENTS OF DIABETES PRESENTING WITH HYPOGLYCEMIA”. My signature
below indicates that I have decided to participate and I have read the information provided
above or the information provided above has been read to me in the language that I

understand best. 1 was given the opportunity to ask questions and that they have been

answered to my satisfaction. ;
Name of the participant:

Signature or left thumb impression of the participant:

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE — Il - RESEARCH QUESTIONNAIRE

KAHER
J.N.MEDICAL COLLEGE, BELAGAY)
DEPARTMENT OF GENERAL MEDICINE

ANNEXURE - || RESEARCH QUESTIONNAIRE

—awmD.
[R5\ T

s

. The personal data provided by you will be kept confidential
' o S . ntial. Only aggregated results will be
d/publi B Your personal identity

s

(Not
presente

ST DATE:

—

SOCIODEMOGRAPHIC DETAILS:
Name:

Age group : 30-400) 40-500) 50-600) 60-700 70-800)
Sex: Male(O Female(Q)

Area of residence:

Education: illiterate O primary level() seconda
Total income of family per month: <1000

>300000)

OV A WN P

ry levelQ) above secondary levelO
00 10000-200000) 20000 -300000)

I GENERAL DETAILS
1. Body mass index: 18-23() 23-26() 26-300) >300
2. Duration of diabetes (years) 1-100) 11-200) >200)
3. Latest Hbalclevel <60 6-70) 7-80) 8-90) >90)
Insulin() Type and dose ------
Tablets() class and dose-—-----
Both(O
4. Dietary habits
Vegetarian()
Non-vegetarian()
5. No of meals per day
2 times a day()
3times a day()
4 times a day()
6. Comorbidities
Hypertension()

canO
cvaO

Infection()

Page 92



Annexures

Asthma()
Thyroid O
steroid use()
Other----

KNOWLEDGE

Hypoglycaemia happen when

: plasma glucose concentration become under 109
mg/dI.
plasma glucose concentration become under g0 / O
mg/dl. O
plasma glucose concentration become ung
&r 70 mg/dl.0)

| do not know()

the reasons for h .
3, What are YPoglycaemia? )
skipping meals O (multiple answers)

Excessive exercise O
liness O

overdose medication(s) O
smoking O

Alcohol O

I do not know()

4. Do you know how to prevent hypoglycaemia?

QOYes ONo

5. If yes specify?
| eat after insulin injection O

| eat before being physically active O

| try to eat balanced meals and snacks containing protein, fat, fiber, and carbohydrates.O)
I try to follow a consistent daily routine (such as , medications, exercise, work and sleep)()
Regular measuring of blood sugar O

Report low sugar episode to the doctor()

6. What do you think is/are the complications of low blood sugar levels?
Heart attack O)

Kidney diseases O)
Seizure O
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Ypertension O

Coma Lj
Dealh O
1 do not know(O

u follow diabetic diet?

OYes ONo

hatis the best diet for diabetes
;;m”y diet regardless of its content()

Low fat, high fibre, and low-added sugar()

po YO

sugar-free diet O
Eat fast-acting carbohydrate ()

gat “slow carbohydrates” O

| do not know(O

Do you monitor blood glucose levels?

9.
YesQ  NoO

10. Are aware of symptoms of hypoglycaemia?
vesO NoO

11. If yes specify which of the following
pizziness O Weakness()
Excessive HungerQ) Loss of consciousness()
sweatingO Confusion)
Tremors() IrritabilityO)
palpitation() Blurred vision()
Shaking(O) Aggression()
Head ache() Seizures()

12. What was your source of knowledge on hypoglycaemia? : ,
Doctor() Relatives() fellow patientsCO tv() magazinesQ) internet() hospital chartsQO)
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ATT'TUDE
M’—\

' respO“Sibie for hypoglycaemia

piet ||SoW blood sugars are good for health
\Ie"y - meals is good for sugar control
Sk'pp:,us exercises can help in diabetes Management
vig?‘:)t consult a doctor when there is low bloog sugar

B lood sugar level is not as dangerous as high sugar
wo

|eve|5

PRACTICES

oA doyou practice in your life or what are You more likely to do in the following scenarios?

Yes No Not

Sure

T
Wi

Q|
]
Lo
Q|
Q]
D,

“7‘s§9\cr3\f-\<+f\;°\§7:\\ AN

f C

S

\

Yes No [ M
' d sugar levels when you experien 2yoe
-~ Check bloo : =pee | 80 9 6
& Consult @ doctor for dose adjustments [®) 0O ‘L
% Fat regular healthy mea|s' : O 0O 9
%B/eawafe of symptoms of hypogiycaemia @) 6 =
4'/ Consult 3 doctor if you develop ne health issues O @) Q
}mnd smoking (if applicable) @) =
 Tautakohol o 010
Name
Signature P

Page 95



Annexures

ANNEXURE —Ill = KEY TO MASTER CHART
Sex

M Male

F Female

Place of residence

U Urban
R Rural
Educational status
1l llliterate
Pr Primary
Sc Secondary
Gr Graduate

Socio economic status

I Class |
I Class Il
I Class Il
\Y Class IV
\% Class V
Treatment
In Insulin
OHA Oral hypoglycaemic agent
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Diet

Vg

Vegetarian

Mx

Mixed

Comorbid conditions

HTN Hypertension
CVvD Cardiovascular disease
CVA Cerebrovascular accident
INF Inection
AST Asthma
THR Thyroid
CKD Chronic kidney disease
OTH Others
Q1, Q4,Q7,Q9, Q10
0 Yes
1 No
Q2
0 Plasma glucose concentration become under 108 mg/
1 Plasma glucose concentration become under 80 mg/d
2 Plasma glucose concentration become under 70 mg/d
3 | do not know
Q3
0 Skipping meals
1 Excessive exercise

Page 97
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2 lliness
3 Overdose medication(s)
4 Smoking
5 Alcohol
6 | do not know
Q5
0 | eat after insulin injection
1 | eat before being physically active
2 | try to eat balanced meals and snacks contaimioigip, fat, fiber, and
carbohydrates
3 | try to follow a consistent daily routine (such,asedications,
exercise, work and sleep)
4 Regular measuring of blood sugar
5 Report low sugar episode to the doctor
Q8
0 Family diet regardless of its content
1 Low fat, high fibre, and low-added sugar
2 Sugar-free diet
3 Eat fast-acting carbohydrate
4 Eat “slow carbohydrates”
5 | do not know
Q11
0 Dizziness
1 Excessive Hunger
2 Sweating
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3 Tremors
4 Palpitation
5 Shaking
6 Weakness
7 Loss of consciousness
8 Confusion
9 Irritability
10 Blurred vision
11 Aggression
12 Headache
13 Seizures
Q12
0 Doctor
1 Relatives
2 Fellow patients
3 Television
4 Magazines
5 Internet
6 Hospital charts

Al to A6; P1to P6

0 Yes
1 No
2 Not sure/May be

Page 99
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MASTER CHART
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