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Background: Diabetes mellitus is a major public health concern
worldwide, requiring adequate knowledge among healthcare
professionals for effective management and patient education.
Nursing students, as future frontline caregivers, must possess sound
knowledge of diabetes and its related factors.

Aim of study: To evaluate the knowledge regarding diabetes and its
related factors among undergraduate nursing students.

Material and methods: A Quasi experimental study was conducted
among undergraduate nursing students of Al-Biruni College of
Nursing Hyderabad. A total of 63 students were selected of 1* year,
1st semester using Convenient, non -randomized sampling. Data
were collected by using a structured, validated diabetic knowledge
test (DKT2) assessing knowledge on diabetes definition, causes, risk
factors, symptoms, complication, and management. The study was
conducted in the month of May 2025.

Results: The study included a total of 63 participants, the majority
were males, with the mean age of 20.48 years. The pre-test results

1180



Vol. 4 No. 3 (2025)

Pakistan Journal of Medical & Cardiological Review
https://pakjmcr.com/index.php/1/about

Online ISSN Print ISSN
| 3007-2387 | 3007-2379

revealed consistently low levels of understanding, with correct response rates ranging from 12.69% to
65.07% across the 20 questions. Following the educational intervention, post-test scores showed a
notable improvement, with the most correct responses ranging between 76% and 95%. This reflects a
substantial gain in knowledge, especially in key areas like insulin administration, glucose
monitoring, dietary management, identifying complications, and appropriate treatment of
hypoglycemia, and the p-value of <.001 indicates that this improvement is statistically significant.

Conclusion: Overall positive response was not found in pretest, after educational session it
improved significantly among respondents, which was recorded in posttest.

INTRODUCTION

Diabetes is a serious, long-term condition with a major impact on the lives and well-being of
individuals, families, and societies worldwide. It is among the top 10 causes of death in adults and
was estimated to have caused four million deaths globally in 2017. In 2017, global health
expenditure on diabetes was estimated to be USD 727 billion. The three main types of diabetes are
type 1 diabetes (T1D), type 2 diabetes mellitus (T2DM), and gestational diabetes mellitus gppm(2).

Approximately 463 million adults worldwide have diabetes, and 90% of these people suffer from
type 2 diabetes mellitus. According to an article by “The News”, Pakistan ranks 3rd in the world in
diabetes prevalence after China and India® The prevalence of diabetes in Pakistan in 2016, 2018,
and 2019 was 11.77%, 16.98%, and 17.1%. According to the International Diabetes Federation
(IDF), in 2022, 26.7% of adults in Pakistan are affected by diabetes making the total number of cases
apprg;dmately 33,000,000. This number is alarmingly high and is also increasing with each passing
year”

Asia, particularly South-East Asia, shows a consistently high prevalence of diabetes. The region is
experiencing rapid urbanization, dietary shifts, and a rise in sedentary behavior, all of which
contribute to increasing diabetes rates. The burden is particularly heavy in low- and middle- income
countries, where over three in four adults with diabetes reside. The IDF highlights that diabetes in
Asia is a growing concern requiring urgent public health attention®®"

Pakistan presents one of the most alarming diabetes trends globally. According to the IDF Diabetes
Atlas 2021, the adult prevalence of diabetes in Pakistan (ages 20—79) was estimated at

30.8%, the hig;hest in the world. This means approximately 33 million adults in Pakistan are living
with diabetes ©

T2DM is the most prevalent form of diabetes, accounting for nearly 90% of all cases, TIDM is
comparatively rare ©- Individuals with DM experience a significantly higher mortality rate, largely
attributable to long-term complications associated with the disease. In our population, those with
T2DM(7§1ad a significantly higher mortality rate, results that are not supported by larger scale
studies'”

In this regard, the role of genetics in DM prevalence in South Asians is noteworthy found that South
Asians are three times more susceptible to developing type 2 DM as compared to Europeans ©
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A key element in improving diabetes care is patient education, providing clear information about the
disease, its management, potential complications, and the importance of self-care ©* However,
evidence suggests that patients often receive limited education and guidance, which hampers their
ability to manage the condition effectively’®. Contributing to this problem are healthcare provider-
related barriers, such as a lack of preparation, insufficient training in diabetes education, low
prioritization of patient instruction, and time constraints"®Previous research has underscored the
importance of education and training in enhancing nurses' knowledge of diabetes and its
management " This foundational knowledge should begin during undergraduate nursing education,
as nursing students represent the future of the profession. Nursing programs play a crucial role in
preparing students to be competent in delivering effective diabetes care. During clinical placements,
student nurses are often directly involved in caring for patients with diabetes, making it essential that
they possess sufficient understanding of

the condition. The current study aims to explore the predictors of both self-perceived and actual
knowledge of diabetes among undergraduate nursing students.

RESEARCH PROBLEM STATEMENT

Diabetes mellitus is a rapidly growing global health concern, contributing significantly to morbidity,
mortality, and healthcare costs. As future frontline healthcare providers, nursing students play a vital
role in the prevention, management, and education of diabetic patients. However, studies suggest
that gaps in knowledge and awareness about diabetes and its associated risk factors persist even
among healthcare students. Inadequate knowledge can hinder effective patient education, early
detection, and management strategies, ultimately affecting patient outcomes. Therefore, there is a
critical need to assess the current level of knowledge on diabetes and its related factors among
undergraduate nursing students to identify educational needs and improve curriculum effectiveness.

AIM OF STUDY

The aim of this study was to explore how much undergraduate nursing students at Al-Beruni College
of Nursing know about diabetes mellitus and then educate them to enhance their competency related
to Diabetes mellitus.

OBJECTIVES

To evaluate the level of knowledge about Diabetes Mellitus among undergraduate nursing students.
To promote evidence-based practices in the prevention and management of diabetes through targeted
student education.

RESEARCH HYPOTHESIS:

Null Hypothesis (Ho):

There is no significant difference in the knowledge on diabetes and its related factors among
undergraduate nursing students before and after intervention.

Alternative Hypothesis (H1):

There is a significant difference in the knowledge on diabetes and its related factors among
undergraduate nursing students before and after intervention.
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SIGNIFICANCE OF STUDY

Diabetes Mellitus is one of the most widespread and serious health challenges faced globally and
especially in countries like Pakistan, where the number of people living with diabetes is alarmingly
high. Nurses play a vital role in helping patients manage this condition through education, early
recognition of symptoms, and appropriate care. This makes it essential for nursing students to have a
strong understanding of diabetes before they enter clinical practice.

LITERATURE REVIEW

Diabetes Mellitus (DM) is a chronic endocrine disorder characterized by Hyperglycemia. Diagnosed
by fasting blood sugar level more than 126mg /dl or glycated hemoglobin (HbAlc)Levels of >
6.5% 12 Type 1 Diabetes mellitus involves a lack of insulin secretion, while type 2 DM results from
insulin resistance combined with imbalanced or impaired beta cells function (11) Type 1 Diabetes
Mellitus (TIDM) An autoimmune condition where the immune system destroys pancreatic B-cells,
leading to absolute insulin deficiency. It usually presents in children and adolescents ¥ Type 2
Diabetes Mellitus(T2DM) Characterized by insulin resistance and relative insulin deficiency. It is
commonly associated with obesity, sedentary lifestyle, and aging *"

Type 1 Diabetes causes: Genetic predisposition (e.g., HLA-DR3 and DR4), autoimmune
destruction, viral infections™®

Type 2 Diabetes: Obesity, physical inactivity, poor dietary habits, family history, age >45,
ethnicity (e.g., African-American, Hispanic), hypertension, and dyslipidemia 2"

Gestational Diabetes: Hormonal changes in pregnancy, obesity, history of GDM, advanced
maternal age %! Pathophysiology of Diabetes Mellitus: In T1DM, autoimmune destruction of
pancreatic B-cells leads to an absolute deficiency of insulin, resulting in unchecked gluconeogenesis and
ketogenesis, causing hyperglycemia and ketoacidosis “®" In T2DM, insulin resistance in peripheral
tissues combined with B-cell dysfunction leads to relative insulin deficiency. Hyperglycemia results
from incgfg?sed hepatic glucose production, impaired insulin signaling, and decreased glucose uptake by
muscles

Diabetes leads to both acute and chronic complications: Acute: Diabetic ketoacidosis (DKA),
hyperosmolar hyperglycemicstate (HHS), hypoglycemia and Chronic which leads to Micro vascular:
Retinopathy, nephropathy, neuropathy. Macro vascular: Coronary artery disease, cerebrovascular
disease, peripheral artery disease. Others : Diabetic foot ulcers, infections, depression "

Diet and Insulin Therapy:

Medical Nutrition Therapy (MNT): Individualized diet plans that consider carbohydrate counting,
glycemic index/load, calorie intake, and balanced macronutrients help manage glucose levels®®:

Insulin Therapy:

Essential in TLDM and sometimes in T2DM.

Regimens include basal-bolus, premixed insulin, or insulin pumps.
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Close monitoring is necessary to avoid hypoglycemia %"

Nursing plays a crucial role in holistic diabetes care, including: Assessment, Education, Medication
Management, Psychosocial Support, Monitoring and Coordination ¢ Globally the number of adults has
reached 536.6 million. South-East Asia consistently shows a high prevalence of DM. Pakistan is
particularly alarming in this context, with the International Diabetes Federation (IDF) Diabetes Atlas
2021 estimating its comparative prevalence rate of adults about 30.8% the highest in the world® @4
Several issues and challenges related to the delivery of quality care for diabetes patients have been
identified in the literature. For example, a studgl conducted in Ethiopia reported poor glycemic control
and poor blood glucose testing practices®™: Other issues identified were poor adherence to
medication, diet and lifestyle modifications®®" Educating patients about diabetes-related information,
including its pathology, management, complications and patient self-care, is a critical aspect in
improving the quality of diabetes care. However, the literature indicates that patients receive inadequate
instructions and training regarding diabetes- related information, which are essential in enhancing
knowledge, modifying behavior, increasing compliance to a treatment regimen and self-care and
increasing quality of life. Provider-related factors such as being unprepared to provide diabetes
education to patients, inadequate training or education related to diabetes, low priority given to patient
teaching and lack of time to conduct patient teaching were identified as barriers in providing quality
diabetes education to patients®”" Nurses acknowledge that ignorance, the large number of patients in
their care and self-doubt are some of the causes for this deficiency. Several research investigations have
been undertaken to test the knowledge of nurses in various areas related to diabetes and nursing care for
patients with diabetes. A study from the Republic of Rwanda reported a low knowledge level among
nurses in terms of diabetes education, specifically on diet, complications, insulin use and impact of
stress®® There is a results show gaps in the students’ self-reported and actual knowledge. For example,
the students perceived that their knowledge in identifying the long-term complications of diabetes was
excellent, but their actual knowledge of the complications of diabetes was very poor - Another
example was in relation to blood glucose monitoring, where approximately 87.9% of the students agreed
that they were comfortable in instructing patients about glucose monitoring, but their actual knowledge
score in this area was very poor. The good level of perceived knowledge among the students was related
to being enrolled in University B. This finding is also true with actual knowledge, where students from
University B scored higher than those from the other university. The differences in self-reported and
actual diabetes knowledge between the students from the two universities maybe related to several
factors such as curricular content, teaching methodologies and strategies and the expertise of faculty
members ©9- University settings present a unique environment where individuals may experience
significant lifestyle changes and face various health-related challenges. Factors such as academic stress,
irregular schedules, sedentary behavior, and unhealthy dietary habits can contribute to the development
of risk factors associated with diabetes, such as obesity, physical inactivity, and poor dietary choices ©:
Despite the increasing prevalence of diabetes among young adults, there is a paucity of research
focusing specifically on diabetes awareness, risk factors, and health behaviors among university students
and staff. Existing studies often overlook the interplay between awareness, risk factors, and health
behaviors concerning diabetes within the university context ©?- Nurses' knowledge, attitudes, and
practices about diabetes nutrition management are essential to improve the quality of patient care®®: In
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treating and managing Diabetes, nurses are crucial front-line healthcare professionals®” Nurses are
frequently involved in patient education, medication delivery, monitoring, and supporting patients and
their families® Multiple aspects are involved in managing Diabetes, including education, lifestyle
changes, medication intervention, and regular blood glucose monitoring®® Among these interventions,
dietary management is essential for reaching and maintaining adequate glycemic control and preventing
complications®” Another critical factor influencing diabetes development is genetic predisposition.
Numerous studies confirm that students with a family history of diabetes, particularly those with
diabetic parents or grandparents, are at a significantly higher risk. However, perception studies show a
paradox: while family history is a known risk factor, students with such a history often consider
themselves at lower risk, possibly due to denial or lack of symptoms. This gap between actual and
perceived risk is a consistent finding across different cultural contexts®® Emerging evidence also
points to the impact of micronutrient deficiencies—commonly referred to as “hidden hunger”—on
metabolic health. Deficiencies in essential nutrients such as vitamin D, magnesium, and iron have been
linked to poor glucose regulation and insulin resistance. Although specific research on undergraduate
populations is limited in this area, the findings underline the potential role of micronutrients in diabetes
prevention and management®® Genetic factors, particularly family history, also play a significant role
in diabetes risk. Research indicates that students with diabetic parents or grandparents are at
considerably higher risk. Nonetheless, some studies have reported a contradictory trend, where
individuals with a family history of diabetes perceive themselves to be at lower risk, possibly due to
lack of awareness or denial. This disconnect between actual and perceived risk is consistent across
various populations and is an important area for further investigation*”"

MATERIAL AND METHODS

Research design: Quasi experimental study design was used to evaluate knowledge and related risk
factors on diabetes mellitus among undergraduate nursing students.

Setting: The study was conducted in Al-Beruni college of nursing Hyderabad.

Sample: Sample size 63 nursing students (Whole class of First year).

Sampling technique: A convenient non-probability sampling technique is used.

Inclusive criteria:

Student nurses of 1* year.

Student nurses willing to participate.

Student nurses are available or present at the time of the study.

Exclusion criteria:
Student nurses are not willing to participate.
Nursing students who were on leave.

Data Collection Tools: A structured questionnaire was used to collect data for the study which consists of:

Socio-demographic Data Sheet: Which includes data about the general characteristics of the study
sample such as age, gender, year of education, etc.
A structured Diabetes Knowledge Test (DKT2) was used for the data collection in the study(41)-
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Student Assessment Knowledge sheet: Consist of 20 knowledge items.
The structured questionnaire corresponds to the first 13 questions related to disease and 07 items related
to insulin therapy and diabetes diet.

DIABETES KNOWLEDGE TEST (DKT2) Validity and Reliability:

Diabetes knowledge test 2 Revised by the Michigan Diabetes Research Education Center, this test
consists of 20 questions that measure diabetes knowledge. The test includes the following topics: the
first 13 questions are about diet, metabolic tests, complications of diabetes, and exercise. The seven
questions are about insulin and insulin administration. Each question has only one correct answer.
The scale score can be obtained by calculating the percentage of correct answers given to the sub-
dimensions and the total scale or by summing the scores assigned to each correct response. The
alpha reliability co-efficient was 0.77 for the general knowledge test and 0.84 for the insulin use sub-
dimension “

Procedure for data collection

Data was collected after obtaining formal permission from the Principal of AL-BERUNI COLLEGE
OF NURSING to conduct a study. Once the official permission was granted, | took a pretest from the
students and then I delivered a 45-minutes power point presentation on the Topic diabetes, types,
treatment and management. Then post session data was collected.

Data Analysis
The data were analyzed on SPSS version 27.0 by using descriptive statistics and provided in the form of
a figures, tables, and percentages.

RESULTS

DEMOGRAPHIC CHARACTERISTICS
GRAPH NO. 01: AGE DISTRIBUTION
Graph No.01 showed that The mean age of the participants was 20.48 years, with a standard

25 Mean = 20. 46

Std. Dev. =1 .014
MN=EB3

20

15

Frequency

10

15.00 19.00 20.00 21.00 22.00 23.00 24.00

AGE
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deviation of 1.01, indicating that most participants were close to the mean age. The majority of
respondents were between 20 and 21 years old, with 22 participants aged 20 years and 21
participants aged 21 years. Additionally, 11 participants were 19 years old, 7 were 22 years old, and
only 2 participants were 23 years old.

GRAPH NO.02: GENDER DISTRIBUTION

Gender

B Male
B Female

The study comprised a total of 63 participants, as illustrated in the gender distribution graph. A
significant majority of the participants were male, accounting for 63.49% (n=40) of the sample,
while females represented 36.51% (n=23). This distribution highlights a notable gender

imbalance among the study population, which may be considered when interpreting the results
and generalizing findings.
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TABLE NO. 01; PRETEST AND POST TEST SCORE IN PERCENTAGE OF ITEM

QUESTIONS PRE TEST POST TEST
CORRECT CORRECT
SCORE SCORE
Q1: The diabetes diet is: 28(44.4%) 55(87.30%)
Q2:  Which of the following is highest in 0 0
carbohydrate? 41(65.07%) 60(95.23%)
Q3: Which of the following is highest in fat? 22(34.92%) 49(77.7%)
Q4: Which of the following is a “free food”? 18(28.57%) 49(77.7%)
t?]g:pgslt; is a measure of your average blood glucose level for 19(30.1%) 60(95.23%)
S -
Q6: Which is the best method for home glucose testing? 26(41.26%) 54(85.71%)
;zc\é\éggt effect does unsweetened fruit juice have on blood 09(14.28%) 48(76.19%)
Q8: Which should not be used to treat a low blood glucose? 24(38.09%) 53(84.12%)
9: For a person in good control, what effect does exercise
Save on bIoF())d glucosg? 22(34.92%) 50(79.36%)
Q10: The best way to take care of your feet is to: 28(44.44%) 53(84.12%)
Q11: Type 2 diabetes is mostly linked to: 26(41.26%) 58(92.06%)
Q12: Numbness and tingling may be symptoms of? 13(20%) 51(80.95%)
\/Qviltf]:(;/i\g\g:eizs(?f the following is usually not associated 11(17.46%) 50(93.65%)
Q14. Signs of ketoacidosis (DKA) include: 09(14.28%) 55(87.30%)
Q15. If you are sick with the flu, you should: 08(12.69%) 52(82.53%)
Q16. If you have taken rapid-acting insulin, you are most
likely to have a low blood glucose reaction in: 24(38.09%) 56(88.8%)
Q17. You realize just before lunch that you forgot to take your
insulin at breakfast. What should you do now? 20(31.7%) 53(84.12%)
Q18. What is diabetes mellitus? 33(52.38%) 55(87.30%)
Q19. Type 1 diabetes mostly linked to: 28(44.44%) 54(85.71%)
Q20. If you take your morning insulin but skip breakfast, your
blood glucose level will usually: 22(34.92%) 57(90.47%)

The results of the pre-test and post-test scores show a significant improvement in
students’ knowledge regarding diabetes management after the educational
intervention. In the pre-test, correct responses for most questions ranged between
approximately 12% to 65%, indicating limited baseline knowledge. However,

after the intervention, post-test scores increased substantially for all questions,
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with many exceeding 80% to 90% correct responses. This demonstrates that the
educational session was effective in enhancing students’ understanding of diabetes
diet, complications, insulin administration, glucose monitoring, and general
disease knowledge. Overall, the data highlights the positive impact of structured
teaching on improving awareness and knowledge related to diabetes care among
participants as shown in table No.01.

Table No. 02: Paired Samples t-Test Results for Pre-Test and Post-Test Scores

Test N Mean Score P — Value
Pre Test 63 6.8254 <.001
Post Test 17.1429

The system for analysis and synthesis of the evidence was to score the (DKT 2)
tool questions and correct responses for the pre-tests and post-tests scores among
the 63 participants showed a significant improvement after the intervention. The
mean of pre-test score was “6.82 with SD =2.667”, while the mean post test
score increased to “17.1429 with SD= 2.26373”. The difference in scores was
statically significant with a “P-value of <.001”, indicating that the intervention
was highly effective in enhancing the knowledge participants

DISCUSSION

This study analyzed the evaluate the knowledge on Diabetes and its related factors
among undergraduate nursing students at Al-biruni College of Nursing Hyderabad
Sindh Pakistan. 63 students are selected for non-randomized sampling technique
all the students participated in pre-test and posttest. None of the participants
answered all the questions correctly. The study shows that among participants
were a slightly majority of Males 63.46% (n=40) compared to female 36.51 %
(n=23)(see Graphl), as a study conducted in the study was conducted in Riyadh,
Saudi Arabia, and was first published on July 16, 2022 “?- Age distribution of
study participants Males and females with ages ranging from 18 to 23 years. The
mean age of the participants was 20.48 years, with a standard deviation of 1.01,
indicating that most participants were close to the mean age. The majority of
respondents were between 20 and 21 years old, with 22 participants aged 20 years
and 21 participants aged 21 years. Additionally, 11 participants were 19 years old,
7 were 22 years old, and only 2 participants were 23 years old.(see Graph2)“®
Five areas were assessed related to Diabetes Mellitus, Definition,
pathophysiology, sign and symptoms, diet and nursing and medical management.
Majority of students did not got good scores in pre-test but post-test score was
good after conduct of session In our study, the results are consistent with the
previous literature; we noticed a decrease “?- According to this study attitude
were assessed of nursing students regarding diabetes mellitus, before delivering of
teaching session student’s attitude score were low, after teaching session posttest
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shows positive attitude of students toward Diabetes Mellitus. The findings
mirrored a study done in (Moran, V.2021). Which state that trained students had a
more positive attitude than untrained students and there were significant
differences between trained and untrained students regarding Diabetes Mellitus
“SUnfortunately, lack of proper knowledge on Diabetes Mellitus is very evident
among nursing students. It is believed that Knowledge on Diabetes Mellitus is a
necessity. According to the findings of this study, nursing students' knowledge of
Diabetes Mellitus was evaluated both before and after an educational session. The
pre-test results revealed consistently low levels of understanding, with correct
response rates ranging from 12.69% to 65.07% across the 20 questions. This
highlights significant gaps in baseline knowledge, particularly in areas such as
recognizing symptoms of ketoacidosis, managing diabetes during illness, and
understanding how unsweetened fruit juice affects blood glucose levels.
Following the educational intervention, post-test scores showed a notable
improvement, with most correct responses ranging between 76% and 95%. This
reflects a substantial gain in knowledge, especially in key areas like insulin
administration, glucose  monitoring, dietary management, identifying
complications, and appropriate treatment of hypoglycemia. The mean score
increased from 6.83 to 17.14 out of 20 after the session, and the p-value of <
0.001 indicates that this improvement is statistically significant. These results
confirm that the session had a meaningful impact on enhancing students’
understanding of diabetes.

CONCLUSION

This study assessed the effectiveness of a structured educational intervention in
improving nursing students' knowledge of Diabetes Mellitus. The findings revealed a
significant deficiency in baseline knowledge, particularly in critical areas such as
dietary management, insulin use, symptom recognition, and self-care. However, the
implementation of a targeted teaching program led to a marked improvement in post-
test scores, with most participants achieving over 80% accuracy. The Diabetes
Knowledge Test (DKT2) served as a reliable tool for evaluating knowledge gain.
These results underscore the critical role of structured diabetes education within
undergraduate nursing curricula. By equipping students with essential knowledge
early in their training, such interventions can contribute to better patient care,
improved disease prevention, and more effective management of diabetes in clinical
settings. Future research should explore long-term retention of knowledge and the
impact of repeated or

Advanced educational sessions on clinical performance.

LIMITATIONS

The convenience nonrandomized sampling was done.

As such, the sample analysis may not be truly representative of the general
population; therefore, it may not be generalizable to the target population of all
BS nursing students.

The timeline for the practicum project was limited.

RECOMMENDATION
Further studies can be conducted on a large scale to provide a better picture of
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knowledge regarding Diabetes Mellitus and its related factors.

Introduce effective learning platforms, seminars, and simulation tools to make
diabetes education more interactive, accessible, and effective.

There should be in-service workshops and seminar to enhance the student nurses’
knowledge on Diabetes and its related factors among undergraduate nursing
students.

A comparative study should be conducted on subjects from different nursing
institutes.
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