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Introduction: Diabetic ketoacidosis (DKA) is an acute, progressive, and life-threatening complication of uncontrolled diabetes
mellitus requiring immediate and aggressive intervention. If not treated appropriately, DKA can be fatal. Nurses’ knowledge and
attitudes in critical care units are crucial for providing quality care to minimize the mortality, morbidity, and complications
associated with DKA.
Objectives: Tis study assessed the knowledge and attitudes of critical care unit nurses toward DKA in the Southern West Bank
hospitals.
Methods: A cross-sectional study was conducted with a convenience sample of 178 nurses working in critical care units in
SouthernWest Bank hospitals during February andMarch 2024. A self-administered questionnaire, developed by the researchers,
assessed nurses’ knowledge and attitudes toward DKA. Te survey included 18 knowledge-based questions covering causes,
symptoms, diagnostics, and management, as well as 15 attitude-based items rated on a fve-point Likert scale. Data analysis was
performed using SPSS Version 23, employing descriptive statistics, t-tests, and one-way ANOVA to assess diferences between
groups.
Results: Te analysis indicated that the majority of nurses, 109 (61.2%), had a low level of knowledge about the management of
DKA. In addition, more than half of the nurses, 96 (53.9%), exhibited a fair attitude toward the management of DKA. Tere was
a signifcant diference between nurses’ knowledge about DKA management and the age of the participants (p< 0.05). However,
no signifcant diference was found between nurses’ attitudes toward DKA management and their professional characteristics
(p> 0.05).
Conclusion: Findings highlight the need for targeted educational programs to improve nurses’ knowledge and attitudes toward
DKA management. Implementing standardized training, ensuring access to updated clinical guidelines, and integrating DKA
management into continuous professional development can enhance patient outcomes. Future research should explore in-
stitutional barriers and efective interventions for improving nurses’ competencies in DKA care.
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1. Introduction

Diabetes mellitus (DM) can lead to diabetic ketoacidosis
(DKA), a serious and potentially fatal condition requiring
immediate medical intervention [1]. DKA demands ag-
gressive treatment in critical care units, including insulin
infusion, intravenous fuids, potassium replacement, and
laboratory tests to assess acidosis severity [2]. Te condition
is marked by decreased circulating insulin, increased blood
glucose, and electrolyte imbalances, particularly hypona-
tremia, leading to dehydration [3]. Approximately 20% of
people receive a DMdiagnosis due to DKA, with appropriate
management reducing mortality to < 5% [4]. Symptoms
include polyuria, polydipsia, weight loss, fatigue, dyspnea,
vomiting, abdominal discomfort, and polyphagia. Regional
prevalence varies (19.5%–43.8%), with higher rates in
younger children and Type 1 diabetes patients [4]. In Pal-
estine, the incidence was 166.9 per 100,000 in 2021 [5].

Nurses play a critical role by assessing airways and
consciousness, monitoring blood glucose and checking for
cerebral edema [3], using cardiac monitors for hyper-
kalemia, administering IV fuids and correcting electrolytes,
and monitoring arterial blood gases (ABGs) and urine
output [1]. Despite this, nurses’ knowledge and attitudes
toward DKA management, especially attitudes, which di-
rectly infuence clinical decision-making and patient out-
comes, remain underexplored in Palestine.

1.1. Signifcance of Study. Tis study is the frst to com-
prehensively assess Palestinian critical care nurses’ knowl-
edge and attitudes toward DKA management. Unlike
previous studies that focused on general nursing knowledge
of diabetes, this research specifcally examines critical care
unit nurses, who are responsible for handling severe DKA
cases. Te fndings can help identify gaps in education and
training, informing the development of targeted in-
terventions to enhance patient safety and care quality.
Moreover, the study’s implications extend beyond indi-
vidual competency; it provides evidence for policymakers
and healthcare institutions to improve training programs,
establish standardized DKA protocols, and optimize re-
source allocation for diabetes-related emergencies. Un-
derstanding nurses’ attitudes toward DKA management is
particularly signifcant as positive attitudes can infuence
clinical decision-making, patient advocacy, and adherence
to evidence-based practices, ultimately impacting patient
outcomes in critical care settings.

Terefore, this study aims to assess the level of knowl-
edge and attitudes of critical care unit nurses regarding DKA
in SouthernWest Bank hospitals, identify factors infuencing
their knowledge and attitudes toward DKA management,
and provide recommendations for improving nursing ed-
ucation and training on DKA.

2. Methods

Tis study used a cross-sectional design with a convenience
sample of 178 nurses working in critical care units across

hospitals in the Southern West Bank, Palestine. Nurses from
intensive care units (ICUs) and emergency departments in
both governmental and nongovernmental hospitals
participated.

A total of 305 nurses work in these units, as reported by
the Palestinian Ministry of Health [6] and the Palestinian
Nursing Association. Te sample size was calculated using
Raosoft’s online calculator, considering a 0.05 signifcance
level, a 95% confdence interval, and an assumed response
distribution of 50%. Te calculated sample size was 171, but
191 nurses were recruited to account for potential attrition.

2.1. Inclusion and Exclusion Criteria. Te inclusion criteria
included the following: Nurses with at least 3months of
experience in ICUs or emergency departments, holding at
least a diploma in nursing, and providing written consent.
Te exclusion criteria excluded the following: Nurses with
less than 3months of experience, those not meeting the
eligibility criteria, and those who opted out.

2.2. Instrumentation. A self-administered questionnaire,
developed by the researchers, assessed nurses’ knowledge
and attitudes toward DKA. Te survey included two do-
mains as follows:

1. Knowledge domain (18 items): Adapted from pre-
vious studies, covering DKA causes, symptoms, di-
agnostic tests, and management. Responses were
scored as correct (1) or incorrect (0), with total scores
categorized based on Bloom’s cutof point into low
(< 60%), moderate (60%–79%), and high (80%–100%)
knowledge levels.

2. Attitude domain (15 items): Adapted from prior DKA
attitude scales, using a 5-point Likert scale
(1� strongly disagree to 5� strongly agree). Total
scores were converted into percentage scores and
categorized as poor (< 60%), fair (60%–79%), and
good (80%–100%) attitude.

2.3. Translation and Validation. Te questionnaire, origi-
nally in English, was translated into Arabic using a for-
ward–backward method to ensure accuracy. Two bilingual
nursing experts performed the initial translation, and a third
expert completed the back translation. Minor rewording was
made following a pilot study with 15 nurses to improve
clarity and cultural relevance.

2.4. Reliability Testing. Cronbach’s alpha was used to assess
internal consistency. Te knowledge domain scored 0.86,
and the attitude domain scored 0.83, indicating good re-
liability for both.

2.5. Data Collection Procedure. After obtaining ethical ap-
proval and hospital permissions, the researchers met with
head nurses to explain the study’s purpose and distribute the
questionnaires. Nurses voluntarily completed the survey
during their shifts, taking approximately 20–25min.
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2.6. Statistical Analysis. Data were analyzed using SPSS
Version 23. Descriptive statistics (frequencies, percentages,
mean, and standard deviation) summarized the data. In-
dependent t-tests were used to compare knowledge and
attitude scores by age, gender (male vs. female), and training
status (trained vs. untrained in DKA management). One-
way ANOVA was applied to compare education levels and
ICU/emergency experience. A p value of < 0.05 was con-
sidered statistically signifcant.

2.7. Ethical Considerations. Ethical approval was obtained
from the Institutional Review Board of Palestine Ahliya
University (Project number: CAMS/CCNA/6/124). Written
informed consent was collected from all participants, en-
suring voluntary participation, anonymity, and confdenti-
ality. Te study posed no risks to participants’ well-being.

3. Results

In the current study, 178 out of 191 nurses participated,
resulting in a robust response rate of 93.2%. Te analysis of
participant demographics revealed that the average age of
the nurses was 29.7 years (SD� 5.9), ranging from 22 to
53 years. A signifcant portion of the participants, 109
(61.2%), were male, and the majority, 127 (71.3%), held
bachelor’s degrees.

Regarding professional characteristics, a substantial
number of nurses, and 127 (71.3%), held the position of staf
nurse. In terms of experience, 88 (49.4%) reported having
less than 5 years of overall nursing experience, while 129
(72.5%) had less than 5 years of experience specifcally in
ICU or emergency departments. More than half of the
participants, 105 (59.0%), indicated that they had received
previous training, seminars, or workshops, and 86 (48.3%)
specifcally reported training related to diabetes manage-
ment, as summarized in Table 1.

Te fndings from the analysis revealed that a signifcant
majority of nurses, 109 (61.2%), demonstrated a low level of
knowledge regarding the management of DKA. In addition,
the analysis indicated that more than half of the nurses,
specifcally 96 (53.9%), exhibited a fair level of attitude
toward the management of DKA. Tese results are detailed
further in Table 2.

Te results indicated a signifcant diference specifcally
related to the age of the participants (p< 0.05), as detailed in
Table 3.

Also, the results indicated that there were no signifcant
diferences found between nurses’ knowledge levels re-
garding DKA management and their professional charac-
teristics (p> 0.05), as presented in Table 4.

Te fndings indicated that there were no signifcant
diferences observed between nurses’ attitudes about DKA
management and their demographic characteristics
(p> 0.05), as detailed in Table 5.

Te results indicated that there were no signifcant
diferences found between nurses’ attitudes toward DKA
management and their professional characteristics
(p> 0.05), as presented in Table 6.

4. Discussion

Te current study indicated a lack of knowledge among
nurses regarding the management of DKA. Several factors
contribute to this result, including limited access to con-
tinuous education programs specifcally addressing DKA
management, insufcient clinical exposure to DKA cases,
and outdated or inconsistent guidelines within healthcare
institutions. In addition, high patient-to-nurse ratios and
workload pressures may hinder nurses’ ability to stay
updated with current practices. Te absence of regular
competency assessments and limited training resources can
further exacerbate knowledge defcits in this critical area of
care. Addressing these factors through targeted educational
initiatives and policy changes could improve nurses’ com-
petency in managing DKA efectively [7, 8]. Tese fndings
align with previous studies, such as Ali et al.’s [9], which also
reported inadequate knowledge levels among nurses re-
garding DKA care. Similarly, research by Abdelrahman et al.
[10] and Allawi and Ahmed [11] underscored defciencies in
nurses’ knowledge about DKA management across diferent
settings, highlighting common challenges such as staf
shortages and limited training opportunities.

Regarding attitudes, the investigation found that more
than half of the nurses displayed a fair attitude toward
managing DKA.Tis fnding is signifcant as it indicates that
healthcare professionals are capable of managing severe
conditions such as DKA, which is crucial for ensuring
optimal patient care and outcomes within Palestine’s
healthcare system. Addressing knowledge gaps through
targeted training programs and improving resource allo-
cation could potentially enhance both knowledge and atti-
tudes among nurses, thereby improving patient care quality
in managing DKA and similar critical conditions [1, 12].

Several studies support the fnding that nurses dem-
onstrate a positive or fair attitude toward the management of
DKA, despite challenges in their knowledge base. For ex-
ample, Mekky et al. [8] found that nurses in critical care
units showed a positive approach toward managing complex
conditions, including DKA, although their knowledge was
not always up-to-date. Similarly, Abdelrahman et al. [10]
noted that nurses working in emergency departments dis-
played a fair attitude toward DKA management, which
aligned with their strong willingness to improve care
through education and training. Moreover, Shaker et al. [7]
observed a similar pattern in ICU nurses, where positive
attitudes were evident despite some defciencies in knowl-
edge and hands-on experience with DKA cases. Tese
fndings indicate that, even when knowledge gaps exist,
nurses often recognize the signifcance of managing such
conditions and are motivated to deliver the best care
possible.

In contrast, some studies suggest that nurses’ attitudes
toward managing DKA might be less optimistic or even
negative, primarily due to various environmental and ed-
ucational barriers. Ali et al. [9] found that, while nurses in
critical care settings had a fair attitude toward DKA man-
agement, their attitudes were signifcantly infuenced by
institutional factors such as lack of resources and insufcient
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training programs. Nurses in this study reported feeling less
confdent in managing DKA, which negatively impacted
their attitudes toward the condition.

Te current study indicated a signifcant diference be-
tween age and knowledge of DKA.Tis fnding suggests that
age may play a role in infuencing nurses’ knowledge levels
concerning DKA management, highlighting a potential area
for targeted educational interventions or further in-
vestigation into age-related factors afecting healthcare
knowledge. Tis contrasts with fndings from several other
studies. For instance, Mekky et al. [8] conducted a qua-
siexperimental study at Benha University Hospital involving
70 ICU nurses and found no signifcant association between
age and DKA knowledge. Similarly, Abdelrahman et al. [10]
conducted a descriptive study at Assuit University Hospital
with 35 emergency department nurses and no signifcant
correlation between age and knowledge level (p val-
ue� 0.338). In addition, Allawi and Ahmed [11] conducted
a descriptive study in Mosul City, Iraq, among 30 nurses in
emergency departments and ICUs and found no signifcant
association between age and DKA knowledge. Ali et al. [9]
conducted a descriptive study at Ain Shams University with
40 nurses in medical ICUs, while Shaker et al. [7] conducted
a quasiexperimental study among 40 ICU nurses at El-
Fayoum University Medicine Hospitals. Neither study
found a signifcant association between age and DKA
knowledge.

Te current study revealed no signifcant diferences
between gender and nurses’ knowledge or attitudes re-
garding the management of DKA. Tis fnding is consistent
with previous research, which has also reported no signif-
icant association between gender and clinical knowledge or
attitudes among nurses. For example, studies conducted by
Allawi and Ahmed [11], Ali et al. [9], and Abdelrahman et al.
[10] support the notion that gender does not inherently
infuence nurses’ competency levels or their perceptions of
DKA management.

Also, the current study indicated no signifcant difer-
ences between the level of education and nurses’ knowledge
or attitudes about DKA. Ali et al. [9] conducted a descriptive
exploratory study at Ain Shams University with 40 nurses,
where 72.5% had diploma degrees and 10% had bachelor’s
degrees, yet no signifcant relationship was found between
educational level and DKA knowledge or attitudes. Simi-
larly, Abdelrahman et al. [10] conducted a descriptive study
at Assuit University Hospital among 35 critical care unit
nurses, with 28.6% having diploma degrees and 8.6% having
bachelor’s degrees, and no signifcant association was ob-
served between educational level and DKA knowledge.

In addition, the study indicated no signifcant diferences
between nurses’ knowledge or attitudes regarding the
management of DKA and the job position of the partici-
pants. Also, there are no signifcant diferences between
nurses’ knowledge or attitudes regarding the management of
DKA and the total experience of the participants.

Furthermore, the result showed no signifcant difer-
ences between nurses who received training about DKA and
nurses’ knowledge or attitudes about DKA. Ali et al. [9]
conducted a descriptive exploratory study at Ain Shams
University with 40 medical ICU nurses, where 25% had
received previous training about diabetes and 75% had not.
Similarly, Abdelrahman et al. [10] conducted a descriptive
study at Assuit University Hospital among 35 critical care
unit nurses, reporting that 40% had received one course of
previous training about diabetes, 28.6% had received two
courses, and 25.7% had received three courses. In addition,
Mekky et al. [8] conducted a quasiexperimental study at
Benha University Hospital with 70 critical care unit nurses,
where only 7.1% had received previous training about di-
abetes and 92.9% had not. Likewise, Shaker et al. [7] con-
ducted a quasiexperimental study at El-Fayoum University
with 40 ICU nurses, where none of the nurses had received
previous training about diabetes. Across these studies, there
was no signifcant association found between nurses’ par-
ticipation in training about diabetes and their knowledge or
attitudes toward managing DKA. Tese fndings from our
Palestinian context align with the international literature,
suggesting that current training approaches may need to be
restructured to be more efective in improving DKA
management competencies among critical care nurses.

4.1. Strengths and Limitations of the Study. To our knowl-
edge, this is the frst study in West Bank hospitals that
assessed nurses’ knowledge and attitude about DKA in the
critical care unit and includedmultiple variables about DKA.

Table 2: Description of the “participants’ knowledge and attitudes
about the management of diabetic ketoacidosis” (N� 178).

Variable N (%) M (SD)
Knowledge 54.6 (14.1)

“Low-level knowledge” 109 (61.2)
“Moderate-level knowledge” 65 (36.5)
“High-level knowledge” 4 (2.2)

Attitude 71.3 (13.7)
Poor level 32 (18.0)
Fair level 96 (53.9)
Good level 50 (28.1)

Note: N� sample; %� percentage.

Table 3: Diferences between knowledge mean and demographic
characteristics (N� 178).

Variable N M SD Statistical
t-test p value

Age
Less than 30 years 108 56.7 14.0 t� 2.606 0.010
30 years and above 70 51.2 13.6

Gender
Male 109 54.5 15.0 t� 0.024 0.981
Female 69 54.6 12.6

Level of education
Diploma 41 57.7 13.8
Bachelor’s degree 127 53.1 14.2 F� 2.703 0.070
Master’s degree and
above 10 60.6 10.6

Note: t� Student’s t-test; F� one-way ANOVA.
Abbreviations: M�mean; SD� standard deviation.

Nursing Research and Practice 5
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Table 4: Diferences between knowledge mean and professional work characteristics (N� 178).

Variable N M SD Statistical t-test p value
Job position
Practical nurse 47 53.8 14.7 F� 0.141 0.869
Staf nurse 127 54.8 14.1
Head nurse 4 56.9 8.3

Total experience
Less than 5 years 88 56.6 14.5 F� 1.926 0.149
5–10 years 60 53.1 13.6
More than 10 years 30 51.5 13.4

Experience in the ICU or emergency department
5 years and less 129 55.3 14.0 F� 0.648 0.524
6–10 years 28 52.8 13.9
More than 10 years 21 52.4 15.5

Have you received previous training, seminars, and workshops?
Yes 105 55.3 14.9 t� 0.832 0.406
No 73 53.5 12.9

Have you received previous training, seminars, and workshops about diabetes?
Yes 86 54.6 14.2 t� 0.027 0.978
No 92 54.6 14.1

Note: t� Student’s t-test; F� one-way ANOVA.
Abbreviations: M�mean; SD� standard deviation.

Table 5: Diferences between attitude mean and demographic characteristics (N� 178).

Variable N M SD Statistical
t-test p value

Age
Less than 30 years 108 72.3 12.1 t� 1.171 0.243
30 years and above 70 69.8 16.0

Gender
Male 109 71.2 13.3 t� −0.117 0.907
Female 69 71.5 14.6

Level of education
Diploma 41 72.7 14.4
Bachelor’s degree 127 70.4 13.2 F� 1.237 0.293
Master’s degree and above 10 76.7 17.2

Note: t� Student’s t-test; F� one-way ANOVA.
Abbreviations: M�mean; SD� standard deviation.

Table 6: Diferences between attitude mean and professional work characteristics (N� 178).

Variable N M SD Statistical
t-test p value

Job position
Practical nurse 47 68.8 13.9 F� 1.122 0.328
Staf nurse 127 72.2 13.5
Head nurse 4 73.3 21.9

Total experience
Less than 5 years 88 72.9 12.1 F� 1.283 0.280
5–10 years 60 69.3 15.4
More than 10 years 30 70.8 14.9

Experience in the ICU or emergency department
5 years and less 129 71.7 13.0
6–10 years 28 70.4 17.2 F� 0.163 0.850
More than 10 years 21 70.3 13.7

Have you received previous training, seminars, and workshops?
Yes 73 53.5 12.9 t� 1.602 0.111
No 105 70.0 13.6

Have you received previous training, seminars, and workshops about diabetes?
Yes 86 69.9 14.2 t� 1.349 0.170
No 92 72.7 13.2

Note: t� Student’s t-test; F� one-way ANOVA.
Abbreviations: M�mean; SD� standard deviation.

6 Nursing Research and Practice
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However, several limitations should be acknowledged. Tis
study’s focus on Southern West Bank hospital nurses may
restrict its generalization ability to other healthcare settings,
using a cross-sectional design and convenience sample
methods. However, this study served as a foundation for
future studies.

4.2. Recommendations. Targeted continuing education
programs for critical care unit nurses should be conducted,
focusing on evidence-based guidelines to improve the
quality of care for DKA patients. Tis should be supported
by further studies on a larger population and sample size to
ensure broader applicability. In addition, it is recommended
that the Ministry of Health circulate a unifed protocol for
DKA management across all hospitals, ensuring consistency
in care. Finally, enhancing nurses’ self-education will em-
power them with more knowledge, which can help reduce
complications and improve patient’s outcomes.

5. Conclusion

Te study confrmed that the majority of nurses had a low
level of knowledge, while more than half of them had a fair
level of attitude regarding DKA.Te current study indicated
a statistically signifcant diference between nurses’ knowl-
edge regarding DKA and the age of participants. Further-
more, there were no statistically signifcant diferences
between a nurse’s knowledge and attitudes and professional
characteristics.
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