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ABSTRACT

The inability of the target organs to react appropriately to the action of insulin is known as insulin resistance. Insulin
resistance impairs insulin-mediated glucose absorption in the peripheral (skeletal muscle and adipose tissue), which results in

increased blood sugar levels and increase insulin demand.

Aim: This study aims to assess medical students’ knowledge and attitudes on the signs, consequences, and treatments of

insulin resistance.

Patients and methods: There were 160 medical students at Tikrit University in all, male and female. The average age of
students in the primary stages was 20 years, while that of students in the clinical stages was 23 years old. The current study, which
was conducted in 2023 at Tikrit University College of Medicine (TUCOM), is cross-sectional in nature. All data presented statically

as percentage.

Results: There are three forms of diabetes mellitus, according to 43.75 percent of medical students. One of the
complications of DM, according to (90.63 %) of them, is vision problems. Diet modification and exercise were preferable than oral

hypoglycemic drugs and insulin therapy.

Conclusions: The study found that (75%) of medical students recognized the link between type 2 DM and insulin
resistance, with clinical students showed a higher level of awareness in comparison with preclinical students.

Keywords- Insulin resistance, type 2 diabetes mellitus, Metabolic syndrome.

I.  INTRODUCTION

Insulin resistance is characterized as an organ's
inability to respond to insulin properly (1). Insulin
resistance impairs insulin-mediated glucose absorption in
the peripheral (skeletal muscle and adipose tissue), which
results in increased blood sugar levels and requirement
insulin (2). Hyperglycemia occurs when increased insulin
needs are not accompanied by higher insulin levels (3).
Other disorders including central obesity, hypertension,
and dyslipidemia, all of which are risk factors for
cardiovascular disease, are known to be connected to

insulin resistance (4). The phrase "metabolic syndrome"
refers to the collection of certain metabolic disorders (5).
It is generally known that obesity increases the likelihood
of developing insulin resistance and the metabolic
syndrome (6). The distribution of adipose tissue is just as
crucial as the overall quantity of fat, with visceral depots
having a greater impact on insulin resistance (7). Intense
research is being done to determine the processes by
which the anatomical distribution and accumulation of
adipose tissue may be connected to the emergence of
insulin resistance (8). Adipose tissue had previously been
thought of as an organ that stores energy, but within the
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past ten years, a new function as an endocrine organ has
developed. Currently, it is understood that adipose tissue
secretes a variety of diversely categorized factors (9).

Free fatty acids (FFA) with well-known
physiological and pathological effects on glucose
homeostasis and proteins known as adipocytokines that
function in an autocrine, paracrine, or endocrine manner
are among these variables. a way to regulate different
metabolic processes (10).

These adipocytokines may play a role in the
development of insulin resistance. They may change the
sensitivity of insulin-targeted organs such muscle and the
liver locally or distantly, or they may function through
immune, autonomic, or neuroendocrine mechanisms. The
primary pathophysiological mechanisms of type 2
diabetes mellitus and diabetic consequences are insulin
resistance and hyperglycemia (11).

I1.  AIM OF STUDY

This study aims to assess medical students'
knowledge and attitudes on the signs, consequences, and
treatments of insulin resistance.

I11. PATIENTS AND METHODS

A total of 160 medical students from both sexes
at Tikrit University participated in the survey. The clinical
stage students' ages (1st, 2nd, and 3rd stages) varied from
18 to 22 years on average (20), while the clinical stage
students' ages (4th, 5th, and 6th stages) ranged from 21 to
25 years on average (23) years.

A cross-sectional research was conducted at
Tikrit University/College of Medicine (TUCOM) from
the first of December 2022 to the first of March 2023 to
evaluate medical students' knowledge and attitudes on the
signs, symptoms, causes, and treatments of insulin
resistance.

Medical students from TUCOM made up the
research sample, which was a straightforward random
sampling.

The demographic information on medical
students was part of the questionnaire used to gather data,
and then there were questions regarding their attitudes and
understanding of the signs, effects, and treatments of
insulin resistance.

Percentages are used to display all the data.

Students gave their consent to fill out the
necessary information after receiving assurances that their
answers would be kept private.

Only individuals who consented to participate in
the study and were informed of its purpose were
considered for inclusion.

IV. RESULTS

Figure (1) Type of DM that related to insulin resistance:

According to data, 60% of students in the
preclinical level and 90% of students in the clinical stage
accurately diagnosed type 2 DM linked to insulin
resistance, which represent 75%of the total students.
Table (1): Respondents Knowledge About Types of
Diabetes Mellitus:

60% of students in the preclinical level reported
having two forms of diabetes mellitus, compared to 52%
of clinical students who reported having three types.
Table (2): Risk Factors of Insulin Resistance According
to Medical Student’s Knowledge:

Table (2) clarifies risk factors of DM responded
by preclinical students reported family history (91.25%),
obesity (93.75%), lifestyle (90%) and age and diet
(76.25%) more frequently than other students. They
reacted by (100%) obesity, (96.25%) diet, (95%) lifestyle,
and age (92.5%) in clinical stages students. The correct
answer rang between (49.38%) to (96.86%)

Table (3): Clinical Symptoms of Insulin Resistance
According to Medical Student’s Respondent:

Table (3) illustrates the clinical symptoms of
insulin resistance according to medical students
responded of clinical stage included (91.2%) dry mouth,
(90%) fatigue, (88.75%) blurring of vision, and (86.25%)
recurrent infection. While preclinical students the
symptoms of insulin resistance were (85%) dry mouth,
(76.5%) fatigue, (75%) polydipsia, and (75%) blurred
vision. The most common correct answer was dry mouth
(88.16%), and weight gain was the least one (26.88%).
Table (4): Complications of Insulin Resistance
According to Medical Student’s Knowledge:

Table (4) show the complications of insulin
resistance were reported by the clinical stage students:
(93.75%) kidney disease, (91.25%) vision problems,
(82.5%) cerebrovascular disease, (80%) coronary artery
disease, and (70%) hypoglycemia in clinical stages; on the
other side the preclinical stages :(90%) vision disease;
(85%) kidney disease; (78.75%) diabetic ketoacidosis;
(63.75%) hypoglycemia; and (62.5%) coronary artery
disease. With different percentage of correct answer
(16.25% to 90.63%).

Table (5): Treatment lines of Insulin Resistance
According to Students Respondent:

Table (5) show compares between clinical and
preclinical students' knowledge according to type of
treatment of insulin resistance (oral hypoglycemic agents,
Insulin, diet and exercise revealed (81.25,55,100,100
versus 55,72.5,87.5,88.75) respectively.
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Figure (1): Type of DM that Related to Insulin Resistance

Table (1): Respondents Knowledge about Tyies of Diabetes Mellitus:

One type 4 5% 0 0% 2.5%
Two types 48 60% 38 47.5% 53.75%
Three types 28 35% 42 52.5% 43.75%

Total 80 100% 80 100% 100%

Table (2): Risk Factors of Insulin Resistance According to Medical Students Knowledge:

No No Don’t correct
no % no % no % no % no % no % answer
Family 145
history 73 9125 5 625 2 25 72 90 5 625 3 375 i
Age 61 7625 15 1825 4 5 74 925 2 25 4 5 135(84.375)
Obesity 75 9375 1 125 4 5 80 100 O 0 0 0  155(96.86%)
Diet 61 7625 13 1625 6 75 77 9625 1 125 2 25  138(86.25%)
Sedentary | o, | g5 5 625 3 375 76 95 3 375 1 125  148(92.5%)
Life style
Smoking 35 4375 31 3875 14 175 44 55 23 2875 13 1625 79(49.38%)
Hypertension 35 43.75 27 3375 18 225 44 55 21 2625 15 1875  79(49.38%)
"Tr'lctgﬂg' 48 60 17 2125 15 1875 37 4625 14 175 29 3625  85(53.13%)

Table (3): Clinical Symptoms of Insulin Resistance According to Medical Student’s Respondent

Preclinical Students Clinical Students Over all
Yes No Don’t Yes No Don’t correct

Symptoms
No.| % |No.| % |No.| % |No.| % |No.| % |[No.| % answer
Polydipsia 60 75 5 6.25 | 15 | 18.75 | 67 | 83.75 | 2 2.5 11 | 13.75 | 127(79.38%)
Weight gain | 56 70 17 | 2125 | 7 8.75 | 48 60 26 | 325 6 75 43(26.88%)
Polyphagia | 52 65 12 15 16 20 65 | 81.25| 5 6.25 | 10 | 125 117(73.13%)
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Delay
wound 51 | 63.75| 18 | 225 | 11 | 13.75| 66 | 825 | 9 |1125| 5 | 6.25 | 117(73.13%)
healing
Polyuria 24 30 39 | 4875 | 17 | 2125 | 25 | 3125 | 46 | 575 | 9 |11.25| 85(53.13%)
B"i/':;'gg Of | 60 | 75 | o |1125| 11 |13.75| 71 |88.75| 3 | 375 | 6 | 7.5 | 131(81.88%)
Dry mouth | 68 85 5 | 625 | 7 | 875 | 73 |9125| 3 | 375 | 4 5 141(88.16%)
Headache 29 | 36.25| 31 |38.75| 20 25 46 | 575 | 14 | 175 | 20 25 75(46.88%)
Recurrent | 47 | 5875 | 6 | 75 | 27 |33.75| 69 | 8625 | 8 | 10 | 3 | 375 | 116(72.5%)
infection
Fatigue 61 | 76.25 | 6 75 | 13 | 16.25| 72 90 2 2.5 6 7.5 133(83.13%)
Dry skin 48 60 14 | 175 | 18 | 225 | 30 | 37.5 | 21 | 26.25 | 29 | 36.25 | 78(48.75%)
Table (4): Complications of Insulin Resistance According to Medical Student’s Knowledge
Preclinical Students Clinical Students
; ; Over all
Complication Yes No Don’t Yes No Don’t Correct
No % No % No % No % No % No % answer
.. 91.2 145
Vision problems 72 90 2 2.5 6 75 | 73 5 3 | 375 | 4 5 (90.63%)
. 46.2 56.2 18.7 26.2 82
Hypertension 37 5 22 | 275 | 21 5 45 5 15 5 20 | 25 (51.25%)
. . 93.7 6.2 143
Kidney disease 68 85 6 7.5 6 75 | 75 5 0 0 5 5 (89.38%)
Cerebrovascular 58.7 23.7 13. 113
disease 47 5 14 | 175 | 19 5 66 | 825 | 3 | 3.75 | 11 75 | (70.63%)
Coronary artery 11.2 26.2 17. 114
disease 50 | 625 | 9 5 21 5 64 | 80 2 25 | 14 5 | (71.25%)
Hyperosmolar non 26.2 68.7 11.2 31. 67
ketosis syndrome 21 5 4 5 - 5 sl ° 5 & 25 | (41.88%)
. . I 78.7 13.7 26
Diabetic ketoacidosis | 63 5 6 7.5 11 5 54 | 675 | 20 25 6 | 7.5 (16.25%)
Hypercholesterolemi 16.2 28. 96
a 52 | 65 14 | 175 | 14 | 175 | 44 | 55 | 13 5 23 75 (60%)
: 63.7 26.2 107
Hypoglycemia 51 5 21 5 8 10 56 70 12 15 12 | 15 (66.88%)
Peripheral 66.2 13.7 101
neuropathy 48 60 14 | 175 | 18 | 225 | 53 5 11 5 16 | 20 (81.13%)
Table (5): Treatment lines of Insulin Resistance According Students Respondent
Preclinical Students el SeEE Over all
Treatment Yes No Don’t Yes No Don’t Correct
answer
No. % No. % No. % No. % No. % No. %
. 150
Diet 70 | 875 | 5 | 625 | 5 | 6.25 | 80 100 0 0 0 0 (93.75%)
. 51
Insulin 58 | 725 | 16 | 20 6 75 | 44 55 35 | 4375 | 1 1.25 (31.88%)
Oral 109
hypoglycemic | 44 53 16 20 20 25 65 | 81.25 | 4 5 11 | 13.75 (68.13%)
agents '
. 151
Exercise 71 | 8875 | 2 2.5 7 | 875 | 80 100 0 0 0 0 (94.38%)
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V. DISCUSSION

Due to the rising incidence and prevalence of
DM, it is essential to teach aspiring physicians how to
recognize and successfully treat insulin resistance. This
research at Tikrit University College of Medicine in Iraq
is to assess the knowledge and attitude (awareness) of
medical students about international relations.

One kind (2.5%), two types (53.75%), and three
types (43.75%) of DM were reported by students when
asked about them, but at Port Harcourt University in
South Zone Nigeria, one type (10%), two types (6.4%),
and three types was (3.2%) (12). Students from Tikrit
University have more knowledge than those who studied
in South Zone Nigeria.

In this study, more medical students (75%)
accurately recognized insulin resistance as a factor in type
2 diabetes than in a study conducted at Al-Balga Applied
University in Jordan, which had a response rate of 41.6%
(13).

According to medical student understanding, the
study's findings for family history (90.63%), age
(84.38%), obesity (96.86%), and Sedentary lifestyle
(92.5%) as risk factors for insulin resistance.

While family history (94.4%), obesity (96.7%),
lifestyle (99.3%), and age (100%) were shown to be the
risk factors for insulin resistance in the study from Albaha
University, respectively (14). Despite the fact that
sedentary lifestyle and obesity are the most prominent risk
factors in this study, which are the most important
modifiable contributors to the prevalence of diabetes,
hypertension, and coronary artery disease (15), (16).

In addition, results of this study revealed high
levels of awareness regarding lifestyle and physical
activity as a preventative measure against type T2DM,
which was similar in comparison with a study in Pakistan
(17) and a higher than a study done in Southern Sri Lanka
(18).

The majority of clinical and preclinical students
correctly identified the risk factors, include old age,
obesity, and a family history of diabetes. The results of
current study were higher in comparison with studies
done in Karbala, Iraqg (19).

Early recognition of clinical features plays a role
in preventing serious complications of the disease (20).

Depending on the clinical symptoms of DM can
have a variety of clinical presentations, ranging from
asymptomatic to significant consequences. The correct
answer have modest variances, from Syrian study (21).
Polydipsia, mouth dryness, fatigue, delayed wound
healing, recurrent infections, and polyphagia (79.38%
88.16%, 83.13%, 73.13%, 72.5%, 73.13% verses 94.9%,
89.8%, 78.9%, 88.4%, 66.9%, 55.3%) respectively.

Polyuria, polydipsia, and fatigue are the main
classical symptoms of insulin resistance (22). Our study
showed higher levels of awareness in comparison with
studies conducted in Jordan (23). Saudi Arabia (24), and
United Arab Emirates (UAE) (25).

14-14. Balagopal P, Kamalamma N, Patel TG, Misra R.
A communit-based
14. Balagopal P, Kamalamma N, Patel TG, Misra R. A
community-based
14. Balagopal P, Kamalamma N, Patel TG, Misra R. A
community-based
14. Balagopal P, Kamalamma N, Patel TG, Misra R. A
community-based

Concerning insulin resistance consequences, can
cause a number of major issues that raise mortality and
morbidity rates.

The knowledge among medical students
regarding complications of insulin resistance in
comparison with other study done in Ajman University
research in the United Arab Emirates (25). These
complications included visual problems, Kidney disease,
cardiovascular  disease, hypercholesterolemia and
peripheral neuropathy (90.63%, 89.38%, 71.25%, 60%,
81.13%) wverses (54%, 57%, 40%, 56%, 48%)
respectively.

However, it is difficult to compare our findings
to those of other studies because most of them used
different instruments and or were conducted among
different age groups or ethnicities. We obtained the
information from our knowledge, attitude, and practice
study on diabetic mellitus in medical students, unlike non-
medical students of other studies which provided us with
an insight into the gaps in their knowledge, which will
help us [Jin the future to enrich them with more
knowledge by inoculating more study materials and
conducting workshops for them. In the future, the
participant could play a key role in the primary prevention
of diabetes in the community. As a result, as most
prevention programs do, their core knowledge, positive
attitude, and correct practice toward the prevention and
treatment of diabetes will significantly reduce the
prevalence of complications in the community (26).

In terms of the study's treatment lines, the
findings for diet (93.75%), insulin therapy (31.875%),
oral hypoglycemic drugs (68.125%), and exercise
(94.375%) were all positive. While in the Syrian study,
will agree with recommended diet and contras insulin
treatment (21).

Clinical students of the current study showed a
higher level of awareness in comparison with preclinical
students; this is attributed to the clinical experience in
hospitals, and that the endocrinology curriculum is taught
in the medical university.

VI. CONCLUSIONS

1- The study found that (75%) of medical students
recognized the link between type 2 DM and insulin
resistance.

2- Three different kinds of diabetes mellitus are
reported to exist by around 43.75% of (TUCOM)
students, with (88.125%) of medical students stated that
dry mouth is insulin resistance symptom.
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3- Medical students’ respondent that oral hypoglycemic
drugs are the first line of therapy for insulin resistance.
4- The overall scores (TUCOM) students were good and
acceptable regarding knowledge, attitude, and practice
about insulin resistance.

5-  Clinical students showed a higher level of awareness
in comparison with preclinical students

RECOMMENDATION

1- A better insulin resistance education program should
be implemented in all ministries to increase awareness,
attitude, and practice through mass media and health
education.

2- Managing and treating insulin resistance should be
prioritized in order to improve life quality and prevent the
development of its complications.
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