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Objective: This study aimed to assess the level of knowledge and practices regarding insulin
therapy among nursing students in Jordan.

Materialsand Methods: Thisis a cross-sectional study was conducted on 500 nursing students
at Jordanian universities in 2024. A researcher-made online self-report questionnaire was
used to collect data. It surveys three main types of information: Demographic information,
knowledge of insulin, including side effects, complications, and storage conditions (18
items), and practices related to insulin therapy (9 items). Data were analyzed by using
descriptive statistics and logistic regression analyses (to identify the predictors of knowledge
and practice scores). P<0.05 (two-tailed) was considered statistically significant.

Results: Among participants, the majority were female (66.6%), aged 20-25 years (91.4%), in
their third academic year (61.2%), and unemployed (87.2%). The mean knowledge score was
12.6+2.84 (out of 20), with 84.4% demonstrating moderate knowledge. The mean practice
score was 8.32+1.35 out of 9. Ordinal logistic regression model showed that the university
was significantly associated with knowledge scores. For example, education at Al-Hussein Bin
Talal University was significantly associated with higher knowledge than education at Mutah
University (b=1.92, 95% Cl; 1.59%, 2.25%, B=0.001). Higher academic year (fourth year) was
also a significant predictor of knowledge (b=0.85, 95% Cl; 0.09%, 1.6%, P=0.03). Additionally,
a history of DM treated with insulin (b=1.88, 95% Cl; 0.75%, 3% P=0.001), a history of DM in
first-degree relatives (b=0.87, 95% Cl; 1.13%, 2.6%, P=0.001) and history of attending DM-
related educational courses or workshops (b= 0.79, 95% Cl; 0.16%, 1.42%, P=0.01) showed
significant association with knowledge scores.

Keywords: :  Conclusion: Enhancing DM-related education through curriculum modification and practical
Diabetes, Insulin therapy, training can substantially improve Jordanian nursing students’ knowledge of insulin therapy
Knowledge, Nursing, Practice : and, consequently, patient outcomes.
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Highlights
¢ Nursing students in Jordan had moderate knowledge of insulin therapy.
¢ Most Jordanian nursing students showed good practice levels despite some misconceptions about insulin types.

* Knowledge of insulin therapy could be significantly predicted by higher academic year, university, and history of
diabetes.

Plain Language Summary

Insulin is a medicine used to control blood sugar in people with diabetes, and giving it correctly is very important to
avoid complications. This study surveyed how well nursing students in Jordan understand insulin therapy and how
they perform insulin-related practices. A total of 500 nursing students participated in this study. Most students had
a moderate level of knowledge about insulin, but many still had misunderstandings, especially about the different
types of insulin and how they work. Despite these gaps, their actual practices—such as checking insulin expiry dates,
rotating injection sites, and preparing injections properly—were mostly correct. Having a family or personal history of
diabetes, attending diabetes-related educational workshops, or being in higher academic years were associated with

higher knowledge of insulin therapy.

Introduction

ersistent hyperglycemia and abnormali-

ties in fat, protein, and carbohydrate

metabolism are the main characteristics

of diabetes mellitus (DM) [1]. These ab-

normalities arise from insulin resistance,
inadequate insulin secretion, or a combination of both
[2]. Globally, DM is among the most prevalent chronic
diseases and poses a major public health challenge [3].
It occurs when the body is unable to produce sufficient
insulin or cannot utilize it effectively, leading to consis-
tently elevated blood glucose levels and subsequent
long-term complications. These metabolic disorders
also affect the way the body processes fats, proteins,
and carbohydrates, underscoring the importance of un-
derstanding disease mechanisms to improve prevention
and management strategies. The two most common
types of DM are type 1 and type 2. Type 1 DM involves
an absolute deficiency of insulin, whereas type 2 DM
results from insulin resistance and relative insulin insuf-
ficiency [2]. Insulin therapy remains essential for dia-
betes management; it is the cornerstone treatment for
type 1 DM and is frequently required to achieve optimal
glycemic control in type 2 DM [4]. Proper insulin injec-
tion techniques are essential for achieving effective gly-
cemic control in individuals with DM [5]. Inadequate or
improper injection practices may lead to complications
such as subcutaneous fat hypertrophy, lipoatrophy, and
injection-site pain, all of which can negatively affect in-
sulin absorption and subsequently disrupt blood glucose

regulation [6]. According to Yu et al., nurses’ knowledge,
attitudes, and practice play a significant role in ensur-
ing the safety and effectiveness of insulin administration
[7]. Insulin formulations vary in their onset and duration
of action and are classified as rapid-acting, short-acting,
intermediate-acting, or long-acting [8, 9]. In addition,
multiple delivery devices—including syringes, insulin
pens, and insulin pumps—require proper handling,
storage, and administration techniques to ensure both
therapeutic safety and clinical efficacy [10-12].

Insulin is among the most commonly prescribed medi-
cations in hospitals; however, it is also one of the most
potentially harmful when administered incorrectly [13].
Mastering correct insulin administration is therefore a
core clinical competency that nursing students must
acquire during their academic and clinical training [14].
Adequate knowledge regarding insulin therapy—includ-
ing its preparation, storage, and administration—is es-
sential for improving diabetes management, enhancing
patients’ Quality of Life (QoL), and reducing complica-
tions and treatment non-adherence [15, 16]. In Jordan,
previous research assessing DM-related knowledge
among registered nurses reported notable gaps in both
knowledge and practice [17]. Continuous professional
education remains a key requirement for maintaining
competence in the management of complex conditions
such as DM. Therefore, the present study aimed to as-
sess nursing students’ knowledge and practices regard-
ing insulin therapy in Jordan.
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Materials and Methods

This is a cross-sectional study. The study population
consisted of all undergraduate nursing students enrolled
at Jordanian universities in the academic year of 2024.
Students who were willing to participate in the study
and were eligible were included. Participants were re-
quired to be able to read and understand English (as the
questionnaire was presented in English). Students not
currently studying nursing and those with incomplete
guestionnaires were excluded. The sample size was cal-
culated using the RaoSoft online calculator, considering
a 5% margin of error, 95% confidence interval (Cl), and
an assumed response rate of 50% [18]. The estimated
minimum sample size was 380. However, to account for
potential sample dropout, 500 nursing students were
recruited. All participants provided written informed
consent before participation. All responses were anony-
mous and used solely for research purposes.

Data were collected using an online self-administered
guestionnaire over two months, from June to August
2024. The questionnaire was prepared electronically
using Google Forms to ensure accessibility and conve-
nience for participants. The survey link was distributed
through social media applications such as Facebook and
WhatsApp. The questionnaire was developed follow-
ing an extensive review of previous literature on similar
studies [5, 6, 8-16]. It consisted of three main sections
with both open-ended and closed-ended questions.
The demographic section collected data on age, sex, ac-
ademic year, university, employment status, and DM-re-
lated experiences. The knowledge section comprised 18
items evaluating insulin therapy knowledge, including
knowledge of indications, types, administration routes,
side effects, complications, and storage conditions
[8-13]. Each answer was scored as 1 point if correctly
answered, and 0 points if incorrectly answered. Two
items had multiple correct responses. The total score of
this section ranged from 0 to 20 and was categorized
as: poor knowledge (a score <8), moderate knowledge
(score 9-15), excellent knowledge (score 16—-20). The
practice section had 9 items assessing students’ perfor-
mance in insulin administration [5, 6, 12, 13]. Responses
were scored as 1=correct answer, O=incorrect answer,
with a total possible score of 09, categorized as: Poor
practice (score <4) and good practice (score 5-9)

The questionnaire’s face validity and content validity
were assessed by a panel of experts (n=5) in nursing
and pharmacology who evaluated the items for clarity,
relevance, and appropriateness. A pilot study was con-
ducted on 10 nursing students (not from the study par-
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ticipants) to assess comprehensibility and ease of com-
pletion. Based on feedback, minor wording adjustments
were made. Based on their evaluations, the Content Va-
lidity Ratio (CVR) was calculated for each item using the
Lawshe method, yielding an overall CVR of 0.84, while
the Content Validity Index (CVI) for the entire tool was
0.89, indicating strong content validity. For testing reli-
ability, a pilot study was conducted on 10 nursing stu-
dents (not from the study participants) to assess clarity
and internal consistency. The Cronbach’s a coefficient
for the overall scale was 0.73, with values of 0.78 for the
knowledge subscale and 0.70 for the practice subscale,
reflecting acceptable and internal consistency for both
sections [19, 20].

The collected data were analyzed in SPSS software,
version 25 (IBM Corp., Armonk, NY, USA). Descriptive
statistics (Mean+SD, frequency, and percentage) were
used to present demographic variables. Inferential sta-
tistics were applied to assess the associations between
variables. Ordinal logistic regression was used to iden-
tify the predictors of knowledge levels. Binary logistic
regression examined the predictors of practice levels.
P<0.05 (two-tailed) was considered statistically signifi-
cant.

Results

Atotal of 500 nursing students participated in the study.
The majority were female (66.6%) and aged 20-25 years
(91.4%). Most participants were Jordanian (95.8%), and
more than half studied at universities located in the cen-
tral region of Jordan (51.8%). Regarding academic year,
61.2% of students were in their third year, while 38.8%
were in their fourth year. The majority were unem-
ployed (87.2%), and approximately two-thirds (64.8%)
had not attended any DM-related courses, workshops,
or conferences. Only 7.8% reported having DM treated
with insulin, while 52.8% had a first-degree relative with
DM treated with insulin (Table 1).

The mean knowledge score was 12.6+2.84, out of 20.
Most participants (84.4%) demonstrated a moderate
level of knowledge, 5% had poor knowledge, and 10.6%
had excellent knowledge. Participants showed good
knowledge of basic insulin concepts. Approximately
two-thirds (67.8%) correctly identified insulin as pre-
scribed to lower blood glucose, whereas 30.3% incor-
rectly believed that it is for hypertension. Almost all par-
ticipants correctly indicated that insulin is administered
subcutaneously (96.4%) and that short-acting insulin
can be given intravenously (84.4%). These results are
shown in Table 2.
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Table 1. Sociodemographic characteristics of the participants (n=500)

Variables No. (%)
20-25 457(91.4)
Age (y) 26-30 33(6.6)
>30 10(2)
Female 333(66.6)
Sex
Male 167(33.4)
o Jordanian 479(95.8)
Nationality .
Non-Jordanian 21(4.2)
North 86(17.2)
Location of the university in Jordan Center 259(51.8)
South 155(31)
o 49(9.8)
Mutah University
o 52(10.4)
The University of Jordan
. N 84(16.8)
The Hashemite University
36(7.2)
Al-Bayt University
37(7.4)
Name of the university Al-Israa University 48(9.6)
Al-Balga Applied University '
71(14.2)
Al-Hussein Bin Talal University
o ) 46(9.2)
Jordan University of Science and Technology.
o 69(13.8)
Al-Zaytoonah University
8(1.6)
) 34 year 306(61.2)
Academic year
4th year 194(38.8)
Employed 64(12.8)
Employment
Unemployed 436(87.2)
History of attending educational courses, Yes 176(35.2)
workshops, or conferences related to diabetes
care No 324(64.8)
. o Yes 39(7.8)
History of DM treated with insulin
No 461(92.2)
History of DM in a first-degree relative treated Yes 264(52.8)
with insulin No 236(47.2)

Regarding the knowledge of insulin storage, 80.8% jection (89.8%) and that the appropriate injection angle

correctly stated that opened insulin vials should be kept is 45° (84%). These results are shown in Table 3.

in a cool, dark place at room temperature (15-25 °C),

and 90.4% knew they should be discarded after 28 days. The mean practice score was 8.32+1.35 out of 9, indi-
Nearly all participants (99%) identified the abdomen cating a high performance. A large majority (97%) dem-
as one of the preferred injection sites, while approxi-  onstrated good practice, while only 3% showed poor
mately half mentioned the upper arm (51.6%) and thigh practice. Most students consistently checked insulin
(44.2%). Most participants knew that insulin should be expiry dates (97.4%), allowed vials to reach room tem-
kept at room temperature for 10-15 minutes before in- perature before injection (93.4%), removed air bubbles

]
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Table 2. Participants’ knowledge of indication, routes, types, and different related issues of insulin

Questions No (%)
To treat high blood pressure 151(30.3)
Do you know why insulin is prescribed for patients? To lower blood glucose level 339(67.8)
Don’t know 10(2.00)
Intravenously 2(0.40)
o . Intramuscularly 11(2.20)
All types of insulins are given ....
Subcutaneously 482(96.4)
Don’t know 5(1.00)
Rapid-acting insulin 40(8)
Short-acting insulin (regular insulin) 422(84.4)
The only type of insulin that is given intravenously is ... Intermediate-acting insulin 5(1)
Long-acting insulin 8(1.6)
Don’t know 25(5)
True 29(5.8)
Once insulin is staneq, diet and exercise become less False 442(88.4)
important.
Don’t know 29(5.8)
True 32(6.4)
The insulin therapl::/I can be stopped after normalizing False 446(89.2)
ood sugar levels
Don’t know 22(4.4)
Rapid-acting insulin 384(76.8)
Short-acting insulin (regular insulin) 23(4.6)
Insulin glargine and insulin detemir are considered as ... Intermediate-acting insulin 11(2.2)
Long-acting insulin 41(8.2)
Don’t know 41(8.2)
Insulin detemir 15(3)
Insulin glargine 360(72)
Which one is a rapid-acting insulin? Insulin lispro 47(9.4)
Neutral Protamine Hagedorn (NPH) insulin 32(6.4)
Don’t know 46(9.2)

before injection (97.2%), washed hands before handling
injection devices (96.4%), and rotated injection sites
regularly (96.2%). However, fewer students routinely
sterilized the injection site (68.8%), and 28% were un-
certain about its necessity. These results are shown in
Table 4.

The ordinal logistic regression model identified several
significant predictors of knowledge levels, as shown in
Table 5. Students’ university name was significantly as-
sociated with knowledge scores (P<0.001). For example,
education in Al-Hussein Bin Talal University was signifi-
cantly associated with higher knowledge compared
to education in the Mutah University (b=1.92, 95% ClI;
1.59%, 2.25%, P=0.001). The academic year was also

a significant predictor (b=0.85, 95% Cl; 0.09%, 1.6%,
P=0.03). Being in the fourth academic year was associ-
ated with higher knowledge. Additionally, a history of
DM treated with insulin was strongly associated with
higher knowledge levels (b=1.88, 95% Cl; 0.75%, 3%,
P=0.001). Having a first-degree relative with a history of
DM (b=0.87, 95% Cl; 1.13%, 2.6%, P=0.001) and a histo-
ry of attending diabetes-related educational courses or
workshops (b=0.79, 95% Cl; 0.16%, 1.42%, P=0.01) also
had a significant association with knowledge scores.
The binary logistic regression model showed that none
of the sociodemographic characteristics had significant
associations with the practice scores.
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Table 3. Participants’ knowledge of insulin storage, administration, and other related issues

Questions Answers No. (%)
Refrigerator (2-8 °C) 57(11.4)
Currently used (opened) vials and cartridges of insulin ~ Cool and dark places at room temperature (15-25 °C). 404(80.8)
should be stored at --- Anywhere 14(2.8)
Don’t Know 25(5)
Yes 452(90.4)
Opened Insulin vials are discarded after 28 days No 16(3.2)
Don’t Know 32(6.4)
Yes 476(95.2)
Do you think it is necessary to rotate injection site? No 16(3.2)
Don’t Know 8(1.6)
Insulin syringe and vial 460(92)
: . o . . Insulin pen 378(75.6)
Which one is a method of insulin administration? i
Insulin pump 262(52.4)
Don’t Know 18(3.6)
Yes 449(89.8)
Insulin vials should be kept at room temperature for at No 30(6)
least 10-15 minutes before injection.
Don’t Know 21(4.2)
30° 14(2.8)
45° 445(84)
The correct angle for insulin injection is ... 60° 2(0.4)
90° 34(6.8)
Don’t know 5(1)
Table 4. Participants’ practices regarding insulin therapy (n=500)
No. (%)
Questions
Yes No Don’t know
Do you usually check the expiry date of insulin? 487(97.4) 6(1.2) 7(1.4)
Do you keep the insulin vial at room .te.mpgrature for at least 10-15 minutes 467(93.4) 20(4) 13(2.6)
before injection?
Do you remove air bubbles from the insulin syringe before injection? 486(97.2) 9(1.8) 5(1)
Do you wash your hands well before handling the injection devices? 482(96.4) 13(2.6) 5(1)
Do you pinch the skin and put the needle in at a 45° angle? 479(95.8) 13(2.6) 8(1.6)
Do you sterilize the injection site? 344(68.8) 16(3.2) 140(28)
Do you pull the needle out and Ieave_the syringe in place for at least 5 463(92.6) 24(4.8) 13(2.6)
seconds after injection?
Do you frequently change the injection site? 481(96.2) 8(1.6) 11(2.2)
Do you shake the insulin before injection? 470(94) 18(3.6) 12(2.4)

]
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Table 5. Regression coefficients for sociodemographic factors predicting participants’ insulin therapy knowledge

0,
Variables b P 95%Cl SE
Lower, Upper
20-25 1.97 0.82 1.74,2.19 107
Age (y) 26-30 2.18 0.53 1.49, 2.86 1'02
>30 (Ref.) - - - '
Female
Sex 0.63 0.33 0.32,0.93 0.77
Male (Ref.)
_ o North 3.61 0.65 2.78, 4.44 L1
Location of the university in Center 152 0.66 1.18,1.85 .

Jordan 1.23

South (Ref.) - - -

Mutah University (Ref.) - - -
The University of Jordan 4.16 0.001 2.23,6.08 1.02
The Hashemite University 2.52 0.01 0.61, 4.43 1.11
Al-Bayt University 3.75 0.02 2.12,5.37 0.93
Name of the university Al-Israa University 2.82 0.01 0.58, 5.05 1.04
Al-Balga Applied University 2.97 0.001 1.35,4.58 1.18
Al-Hussein Bin Talal University 1.92 0.001 1.59, 2.25 1.34
Jordan University of Science and 3.67 0.001 0.47, 6.86 1.76
Technology 3.56 0.03 1.61,5.51 1.20

. 3 (Ref.) - - -

Academic year

4t 0.85 0.03 0.09,1.6 1.44

Employed (Ref.) - - -

Employment
Unemployed 1.02 0.18 0.32,1.71 0.78
i i Yes (Ref. 0.75,3

History ofPM t.reated with (Ref) 1.88- 0.001- 0.98

insulin No _

History of DM in a first-degree Yes 0.87 0.001 113,26
relative treated with insulin No (Ref)) - - - 1.61
History of attending educational Yes 0.79 0.01 0.16, 1.42

courses, workshops, or confer- ’

ences related to diabetes care No (Ref.) - - - 155

SE: Standard error.

“Ordinal logistic regression.
Discussion

The present study demonstrated that Jordanian nurs-
ing students had varying levels of knowledge about in-
sulin therapy, a cornerstone of diabetes management.
While many students had a good knowledge of basic
insulin concepts, noticeable gaps existed in more com-
plex areas such as insulin classification, side effects, and
dosage control. These findings are consistent with previ-
ous studies [20, 21], which reported inadequate knowl-
edge and practice among nursing students and nurses.
Both studies emphasized the importance of training
programs and regular competency evaluations to en-
hance nurses’ skills in insulin therapy. Furthermore, our
findings are in line with previous studies in Middle East-
ern countries, which found that nursing students often

have a low knowledge of DM care and insulin adminis-
tration. For example, a study in Saudi Arabia reported
that DM-related materials were insufficiently integrated
into nursing curricula [22]. Therefore, diabetes manage-
ment education should be comprehensively integrated
into nursing courses and should achieve higher levels of
proficiency among students. There is also a need to im-
prove nursing curricula in Jordan to strengthen theoreti-
cal and practical DM education.

In the current study, significant associations were ob-
served between students’ knowledge scores and their
university, academic year, history of DM in the students
or their families, and participation in DM-related educa-
tional courses or workshops. These findings align with
those of Alsolais et al., who reported that academic
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level, university affiliation, and direct experience with
diabetic patients were significant predictors of stu-
dents’ knowledge [22]. These findings underscore the
value of experiential learning and targeted education
in enhancing competency levels. The sex factor showed
no significant association with knowledge or practice of
insulin therapy, contrary to Wu et al.’s findings [20]. This
may indicate that nursing education programs in Jor-
dan provide equitable opportunities for both male and
female students to acquire similar levels of theoretical
and practical competence. However, there is still a need
for more structured educational interventions to bridge
remaining knowledge gaps. The association between
high academic year and knowledge scores suggests
that nursing students’ knowledge of insulin therapy
improves as they progress academically. This observa-
tion supports earlier findings that nurses with advanced
education and greater clinical experience have more
comprehensive knowledge of diabetes management,
pharmacology, and insulin therapy [23]. Such nurses are
also better able to educate patients, recognize adverse
effects, and safely adjust insulin doses in collaboration
with healthcare teams.

Overall, the results highlight an urgent need to en-
hance the DM-related educational materials within
Jordanian nursing curricula. Specifically, nursing schools
should incorporate hands-on training, simulation exer-
cises, and case-based learning focused on insulin ther-
apy. These interventions can enhance nursing students’
confidence and competence in insulin administration,
leading to safer and more effective diabetes manage-
ment in clinical practice. As future healthcare profes-
sionals, well-trained nursing students are key to ensur-
ing effective glycemic control, minimizing insulin-related
errors, and improving the overall quality of diabetic care
(4,21, 16, 11].

This study had some limitations. Its cross-sectional
design prevents the establishment of causal relation-
ships between variables. The samples were limited to
nursing students from selected Jordanian universities,
which may restrict the generalizability of findings to all
nursing students in the country. Moreover, since the
data were self-reported, participants may have over- or
underestimated their knowledge and practices, intro-
ducing potential response bias. Future studies should
employ longitudinal or interventional designs to better
assess the effectiveness of educational programs aimed
at improving nursing students’ knowledge and practices
regarding insulin therapy.
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