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ABSTRACT

Background: Final-year medical students are soon to be physicians who are expected to have sufficient knowledge about a
life-threatening condition such as diabetic ketoacidosis (DKA); thus, the present study aimed to evaluate awareness and knowledge
of medical students about DKA in a large Saudi University. Methods: An online survey was conducted using a convenience
sample of 81 participants aged 18 years and above from Jazan region, Saudi Arabia. Awareness and knowledge about DKA were
assessed using a prestructured questionnaire. Statistical analysis using the Statistical Package of Social Sciences (SPSS) included
descriptive studies and Chi-square or Fisher’s exact test, with the significance level set at P value < 0.05. Results: A total of 81
valid responses were analyzed (85.3% response rate), of which 51.9% were males. The mean age was 23.06 (Standard deviation
1.66 years). Regarding basic information about diabetes mellitus, most of the respondents correctly answered questions related
to the system involved in diabetes, classic symptoms, glycemic control test, and the meaning of postprandial blood sugar. Also,
students had a good knowledge regarding DKA definition and management. However, inadequate knowledge was found regarding
electrolyte disturbance in DKA (59% of males vs. 30.8% of females P = 0.014) and fluid replacement in DKA patients (P < 0.05).
Conclusion: The present study revealed that students had a good knowledge regarding basic information about diabetes and
DKA definition and management. Students’ knowledge was deficient regarding electrolyte disturbance and fluid replacement
in DKA. Interventions using study seminars and workshops are warranted to increase knowledge about DKA among final-year
medical students.
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2018, DKA is characterized by a triad of hyperglycemia (blood
glucose >200 mg/dL), metabolic acidosis (Venous pH < 7.3),
and ketosis (blood ketones >3 mmol/L beta-hydroxybutyrate
or moderate to large urine ketones).! DKA is still the most

Introduction

Diabetic ketoacidosis (DKA) is an acute and life-threatening
metabolic complication of diabetes mellitus (DM) that is

caused by severe hyperglycemia. According to the International
Society for Pediatric and Adolescent Diabetes (ISPAD) in
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common cause of morbidity, mortality, and hospitalization in
children with type 1 diabetes mellitus (T1DM). Although at lower
rates compared with those observed in T1DM, DKA can also
occur in patients with type 2 diabetes. The prevalence rate of
DKA at diabetes onset has been estimated to reach up to 30%
of children in the United States.®”! Factors associated with the
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presence of DKA at T1DM onset include young age (<5 years
of age), ethnic minority, low socioeconomic status, and delayed
diagnosis of diabetes.”! Saudi Arabia has the highest diabetes
incidence in the Middle East and North Africa (prevalence
rate of 17.7%)" and the fourth highest incidence of T1DM in
the wotld (33.5/100,000 individuals per year).!'” In a 10-year
retrospective review (2005- 2014) conducted in the region of
Al-Madinah, Saudi Arabia, DKA was the initial presentation in
44.9% in children with TIDM.I'! These findings make DKA
a major public health problem in the country and warrant
investigating possible prevention programs and management
protocols to reduce the sequelae of DKA, including childhood
death.

Access to high-quality primary care centers is crucial to the
welfare of children as having a usual primary care physician has
been linked with better health outcomes.!"” Raising the medical
and public awareness of diabetes and DIKCA has been proven to be
effective in reducing the frequency of DKA at the initial diagnosis
of TIDM.I"" One 2-year intervention study conducted a
diabetes awareness campaign in children with T1DM and showed
a reduction rate of 64% in the occurrence of DKA at diabetes
onset in children aged 0-18 years.l"! Despite the high reported
incidence of diabetes in Saudi Arabia, awareness and knowledge
about diabetes and its complications have been found to be
deficient in both the public and medical students and healthcare
workers as per a 2018 systematic review by Alanazi ez 2" Studies
have also suggested that the knowledge of medical students about
DKA is limited.'" One study showed that although medical
students had basic knowledge about diabetes, only 50% of them
were aware of DKA." Final-year medical students are soon to be
physicians who are expected to have sufficient knowledge about
a life-threatening condition such as DICA; thus the present study
aimed to evaluate awareness and knowledge of medical students
about DKA in a large Saudi University.

Materials and Methods

This is an observational cross-sectional survey to evaluate
awareness and knowledge of final-year medical students about
DKA in Jazan University, Saudi Arabia. The survey targeted
all male and female students who are aged 18 years or above.
Students of other yeats or other colleges/universities were
excluded from the study. The total number of final-year medical
students (or students of the 6™ year in the college of medicine)
in the academic year 2018/2019 is 95 students, to whom we
sent an online link to the study survey during the period from
March 2019 to June 2019. The survey consisted of three
main parts assessing sociodemographic details (sex, age, etc.);
participants’ awareness and knowledge about basic information
on diabetes; and participants’ knowledge about DKA. We used
a structured questionnaire developed by a previous study with
similar objectives."”

Allinvited participants were asked to provide an informed written
consent for participation in the survey. Names were not included
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in the survey. To eliminate duplicate responses, used students’
personal emails, which were kept confidential.

Data were analyzed using Statistical Package of Social
Sciences (SPSS) Version 21 (SPSS Inc., Chicago, IL). Categorical
variables were presented as frequencies and percentages.
Chi-square or Fisher’ exact test were used for the comparison
of categorical variables. Differences were considered significant
at P value < 0.05.

Results

A total of 81/95 (85.3%) responded to our survey; whom
ages ranged from 19 to 27 years with a mean age of 23.06 (SD
1.66 years). Males and females were almost equally distributed;
42 males (51.9%) and 39 females (48.1%). Students’ responses to
the survey questions were analyzed and categorized into correct
and incorrect answers [Table 1]. Regarding general information
about diabetes mellitus, most of the respondents correctly
answered questions related to the system involved in diabetes,
classic symptoms (e.g. polyuria, polydypsia and polyphagia),
glycemic control test, and the meaning of postprandial blood
sugar. Comparison of males” and females’ responses did not
reveal a significant difference (all P values < 0.05).

Participants’ responses to the questions assessing knowledge
about DKA are shown in Table 2. Students had good knowledge
regarding DKA definition and management. However, only 59%
of males and 30.8% of females correctly answered the question
regarding electrolyte disturbance in DKA, with a statistically
significant difference (P = 0.014). Also, there were a large
proportion of incorrect answers regarding fluid replacement
among males (47.6%) and females (33.3%) [Table 2].

Discussion

DKA is an emergency and potentially life-threatening complication
of T1DM and, to a lesser extent, type 2 diabetes mellitus.! The
present study assessed awareness and knowledge about DKA
in a sample of final-year Saudi medical students. Our results
are comparable with those of a similar study conducted in
Southern Indian University, which found students to have basic
knowledge regarding diabetes clinical features and management,
but inadequate knowledge about DKKA.I'" As expected, final-year
students in this study were knowledgeable in general information
about diabetes as they have finished their basic learning in the
physiology, pathology, and pharmacology of diabetes, and the
basics of DKA. The majority of students in this study correctly
answered questions related to the definition, mechanism, and some
questions about DKA management. More advanced questions
about DKA management, such as electrolyte disturbances and fluid
replacement, were the weak spots in the current sample as a large
proportion of students were not aware of these aspects of DKA.

A 2018 systematic review by Alanazi ez a/"”! showed a considerable
gap in awareness and knowledge about diabetes in the general
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Table 1: Basic knowledge about diabetes

Questions Males n (%) Females n (%) P
Correct answers  Incorrect answers  Correct answers  Incotrect answers
Diabetes is related to endocrine pancreas 39 (92.9) 3 (7.1%) 37 (94.9) 2(5.1) 1.000
Classical symptoms of DKA 37 (88.1) 5(11.9) 36 (92.3) 3(7.7) 0.714
HbATc is the best indicator of glycemic control 36 (85.7) 6 (14.3) 35 (89.7) 4 (10.3) 0.739
A cut-off value of FBS for diagnosing diabetes mellitus 38 (90.5) 4(9.5) 34 (87.2) 5(12.8) 0.732
Meaning of PPBS 36 (85.7) 6 (14.3) 34 (87.2) 5 (12.8) 1.000
DKA-diabetic ketoacidosis; HbAlc-hemoglobin Alc; FBS-fasting blood sugar; PPBS-postprandial blood sugar
Table 2: Knowledge about DKA
Questions Males n (%) Females n (%) P
Correct answers Incorrect answers Correct answers Incorrect answers

DKA is not an acute complication of diabetes 36 (85.7) 6 (14.3) 32 (82.1) 7 (17.9) 0.766
DKA is seen in both type 1 and 2 diabetes 29 (69.0) 13 (31.0) 34 (87.2) 5(12.8) 0.063
Decreased blood glucose is not a component of DKA 39 (92.9) 3(7.1) 34 (87.2) 5(12.8) 0.472
Electrolyte depleted in DKA is potassium 25 (59.5) 17 (40.5) 12 (30.8) 27 (69.2) 0.014
Fluid should be replaced is NS and DNS 20 (47.6) 22 (52.4) 13 (33.3) 26 (66.7) 0.258
Short acting insulin is used in DKA 29 (69.0) 13 (31.0) 28 (71.8) 11 (28.2) 0.812
IV is the mode of insulin administration 32(76.2) 10 (23.8) 32(82.1) 7(17.9) 0.592
DKA is managed in ICU 38 (90.5) 4(9.5) 34 (87.2) 5(12.8) 0.732
Insulin and IV fluids are the first line management of DKA 39 (92.9) 3(7.1) 37 (94.9) 2(5.1) 1.000

DKA-Diabetic ketoacidosis; NS-normal saline; DNS-dextrose normal saline; ICU-intensive care unit; [V-intravenous fluid

Saudi population, including medical students and healthcare
workers. Several studies from different countries suggested that
health education is a powerful tool to control diabetes and other
chronic diseases. Therefore increasing awareness and knowledge
about diabetes in the general population may lead to better public
health outcomes.™® For medical students and health care workers,
higher levels of knowledge about diabetes and its complications,
such as DKA, are necessary because they are the primary source

of information for patients.!'™

I'The need to improve awareness
and medical students and physicians is particulatly critical in Saudi
Arabia, given the high prevalence of diabetes among Saudis.[!"
Seminars and workshops focusing on diabetes in general and
DKA may be effective methods to bridge the gaps in medical
students’ knowledge about DKA, although studies are needed

to support this hypothesis.

Further studies are recommended to use higher sample sizes
randomly selected from different universities in Saudi Arabia. As
well, a validated structured questionnaire used in interview-based
studies is highly recommended to reach clear conclusions.

Conclusions

The present study revealed that students had a good knowledge
regarding basic information about diabetes and DKA definition
and management. Students’ knowledge was deficient regarding
electrolyte disturbance and fluid replacement in DKA.
Interventions using study seminars and workshops are warranted
to increase knowledge about DKA among final-year medical
students. Evaluating students’ knowledge before and after such
interventions is one method to evaluate the effectiveness of
such interventions.

Journal of Family Medicine and Primary Care

Declaration of patient consent

The authors certify that they have obtained all appropriate
patient consent forms. In the form the patient(s) has/have
given his/her/their consent for his/het/their images and other
clinical information to be reported in the journal. The patients
understand that their names and initials will not be published and
due efforts will be made to conceal their identity, but anonymity
cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

References

1.  Wolfsdorf JI, Glaser N, Agus M, Fritsch M, Hanas R, Rewers A,
et al. ISPAD Clinical Practice Consensus Guidelines 2018:
Diabetic ketoacidosis and the hyperglycemic hyperosmolar
state. Pediatr Diabetes 2018;19(Suppl 2):155-77.

2. Rosenbloom AL. Hyperglycemic hyperosmolar state: An
emerging pediatric problem. J Pediatr 2010;156:180-4.

3. Zeitler P, Haqq A, Rosenbloom A, Glaser N; Drugs and
Therapeutics Committee of the Lawson Wilkins Pediatric
Endocrine Society. Hyperglycemic hyperosmolar syndrome
in children: Pathophysiological considerations and
suggested guidelines for treatment. J Pediatr 2011;158:9-14,
14.el-2.

4. Klingensmith GJ, Connor CG, Ruedy KJ, Beck RW, Kollman C,
Haro H, et al. Presentation of youth with type 2 diabetes
in the pediatric diabetes consortium. Pediatr Diabetes
2016;17:266-73.

Volume 9 : Issue 2 : February 2020



10.

11.

12.

Madkhly, et al.: Awareness and knowledge about DKA

Klingensmith GJ, Tamborlane W V, Wood J, Haller MJ,
Silverstein J, Cengiz E, et al. Diabetic ketoacidosis at
diabetes onset: Still an all too common threat in youth.
J Pediatr 2013;162:330-4.el.

Dabelea D, Rewers A, Stafford JM, Standiford DA,
Lawrence JM, Saydah S, et al. Trends in the prevalence of
ketoacidosis at diabetes diagnosis: The SEARCH for diabetes
in youth study. Pediatrics 2014;133:€938-45.

Usher-Smith JA, Thompson M, Ercole A, Walter FM. Variation
between countries in the frequency of diabetic ketoacidosis
at first presentation of type 1 diabetes in children:
A systematic review. Diabetologia 2012;55:2878-94.

Usher-Smith JA, Thompson M]J, Sharp SJ, Walter FM. Factors
associated with the presence of diabetic ketoacidosis
at diagnosis of diabetes in children and young adults:
A systematic review. BMJ 2011;343:d4092.

Habeb AM, Al-Magamsi MS, Halabi S, Eid IM, Shalaby S,
Bakoush O. High incidence of childhood type 1 diabetes in
Al-Madinah, North West Saudi Arabia (2004-2009). Pediatr
Diabetes 2011;12:676-81.

Alanazi FK, Alotaibi JS, Paliadelis P, Alqarawi N, Alsharari A,
Albagawi B. Knowledge and awareness of diabetes
mellitus and its risk factors in Saudi Arabia. Saudi Med J
2018;39:981-9.

Ahmed AM, Al-Maghamsi M, Al-Harbi AM, Eid IM,
Baghdadi HH, Habeb AM. Reduced frequency and severity
of ketoacidosis at diagnosis of childhood type 1 diabetes
in Northwest Saudi Arabia. J Pediatr Endocrinol Metab
2016;29:259-64.

Nakhla M, Rahme E, Simard M, Larocque I, Legault L, Li P. Risk
of ketoacidosis in children at the time of diabetes mellitus
diagnosis by primary caregiver status: A population-based

Journal of Family Medicine and Primary Care

1079

13.

14.

15.

16.

17.

18.

19.

retrospective cohort study. CMAJ 2018;190:E416-21.

Vanelli M, Chiari G, Ghizzoni L, Costi G, Giacalone T,
Chiarelli F. Effectiveness of a prevention program for
diabetic ketoacidosis in children. An 8-year study in schools
and private practices. Diabetes Care 1999;22:7-9.

Cangelosi AM, Bonacini I, Serra RP, Di Mauro D, Iovane B,
Fainardi V, et al. Spontaneous dissemination in neighboring
provinces of DKA prevention campaign successfully
launched in nineties in Parma’s Province. Acta Biomed
2017;88:151-5.

King BR, Howard NJ, Verge CF, Jack MM, Govind N,
Jameson K, et al. A diabetes awareness campaign prevents
diabetic ketoacidosis in children at their initial presentation
with type 1 diabetes. Pediatr Diabetes 2012;13:647-51.

Khan T, Wozniak GD, Kirley K. An assessment of
medical students’ knowledge of prediabetes and diabetes
prevention. BMC Med Educ 2019;19:285.

Singh H, Thangaraju P, Kumar S, Aravindan U,
Balasubramanian H, Selvan T. Knowledge and awareness
of diabetes and diabetic ketoacidosis (DKA) among medical
students in a tertiary teaching hospital: An observational
study. J Clin Diagn Res 2014;8:HC04-6.

Alsous M, Abdel Jalil M, Odeh M, Al Kurdi R, Alnan M.
Public knowledge, attitudes and practices toward diabetes
mellitus: A cross-sectional study from Jordan. PLoS One
2019;14:e0214479.

Christie D, Strange V, Allen E, Oliver S, Wong ICK, Smith F,
et al. Maximising engagement, motivation and long term
change in a structured intensive education programme
in diabetes for children, young people and their families:
Child and adolescent structured competencies approach to
diabetes education (CASCADE). BMC Pediatr 2009;9:57.

Volume 9 : Issue 2 : February 2020



