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Abstract

Background: Coronavirus disease 2019 (COVID-19), an infectious disease caused by an enveloped RNA beta
coronavirus, has become a pandemic, with a mortality rate ranging from 0.7% to 10.8%. Although older
adults with comorbidity are more likely to suffer severe disease and eventual mortality, diabetes mellitus
(DM) is one of the most frequently reported noncommunicable diseases shown to predict poor prognosis in
COVID-19 patients.

Aim: To determine the knowledge, attitudes, and practices (KAP) of COVID-19 safety measures and factors
associated with poor knowledge and practice among type 1 diabetes mellitus (T1DM) patients at King
Abdulaziz University Hospital (KAUH), Jeddah.

Methodology: This cross-sectional study included 267 patients with TIDM aged 18-65, admitted to the
hospital from January to June 2020. Data were collected via phone interviews during September 2020. The
questionnaire consisted of 15 questions for knowledge, five for attitude, and eight concerning practices, and
some questions were based on diabetes and COVID-19 specifically.

Results: Overall, 64 participants with a median age of 53 years were studied. The median COVID-19
knowledge score showed poor (11.50%), average (43.75%), and good knowledge (6.25%). Most of the
participants practiced precautionary measures outside their homes.

Conclusion: In conclusion, half of the population had poor COVID-19 knowledge, 60.9% of the participants
felt anxious, and most of them performed precautionary measures, including wearing a facemask,
maintaining a 1-m distance, and washing their hands regularly.

Categories: Endocrinology/Diabetes/Metabolism, Internal Medicine, Infectious Disease
Keywords: type 1 diabetes mellitus, diabetes mellitus, saudi arabia, practice, knowledge, covid-19

Introduction

Coronavirus disease 2019 (COVID-19), an infectious disease caused by an enveloped RNA beta coronavirus,
has become a pandemic [1]. The most common clinical manifestations are fever, fatigue, cough, myalgia, and
dyspnea. In contrast, the less common manifestations are sputum production, headache, diarrhea, and
hemoptysis [2]. The primary mode of transmission of the virus is via respiratory droplets and contact routes
[3]. The incubation period is two to 14 days with a median of five days [4]. On March 11, 2020, COVID-19
outbreak was declared a global pandemic by WHO |[5]. More than 564 million people worldwide have been
infected with the novel coronavirus according to the latest WHO reports on July 21, 2022 [6]. In Saudi Arabia,
the total confirmed cases of COVID-19 were 806,877 as of July 21, 2022 [7].

The mortality rate ranges from 0.7% to 10.8% [8], although older adults with comorbidity are more likely to
suffer severe disease and eventual mortality [9]. Diabetes mellitus (DM) is one of the most frequently
reported noncommunicable diseases shown to predict poor prognosis in COVID-19 patients [9]. With the
lack of a definite treatment for COVID-19, patients with diabetes should consider extra precautions,
encourage receiving the vaccine, and ensure good glycemic control [10-12].

Type 1 diabetes mellitus (T1DM) is an autoimmune condition characterized by insulin deficiency caused by
the destruction of beta cells in the pancreas [13]. A cure is not available; however, the patients are dependent
on long-lasting insulin injections and continuous monitoring of glucose levels [14]. Most T1DM patients
tend to have complications, increasing their morbidity and mortality [14,15]. Globally, approximately 463
million adults (aged 20-79 years) lived with diabetes in 2019, of which T1DM accounted for 5% to 10%
[16,17]. In accordance with the International Diabetes Federation (IDF), Saudi Arabia is roughly calculated as
the fourth highest incidence rate of TIDM in the world, which is higher than any country outside Europe,
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that is, 31.4 new cases per 100,000 per year [18].

A higher mortality rate was seen in patients with T1IDM and COVID-19 in comparison to patients infected
with COVID-19 but without T1DM based on a French study [19]. Moreover, glycemic control at the time of
infection may also play a role in outcomes. One UK study reporting on deaths in 463 individuals (56.6%
male) with COVID-19 and type 1 diabetes suggested a higher mortality risk in those with a hemoglobin A1C
(HbA1c) >10% [20].

Previous studies with similar contagious diseases, such as influenza HIN1 flu outbreak, have shown that
knowledge, attitudes, and practices (KAP) influence behaviors during a pandemic and play a significant role
in personal experience [21]. KAP are crucial adherence factors for a flourishing accomplishment, prevention,
and control measures for COVID-19 [22,23]. Moreover, knowledge and attitudes have a more significant
impact on emotions, panic, stress, personality, and anxiety [24].

The majority of the participants in a cross-cultural study show an average level of knowledge score upon
different territories. However, in the Middle East, the knowledge score mean was comparatively better [25].
A study conducted in India targeting young adults with T1DM showed that most participants had average
knowledge and good practice toward COVID-19 [26], whereas participants in a study from Pakistan were
noncompliant with the practice of preventive and precautionary measures against the pandemic, despite
their knowledge and awareness about the disease [27]. However, in Saudi Arabia, studies have targeted
either the general population or health professionals but not the high-risk populations, such as patients with
diabetes. Thus, this study aimed to determine the KAP of COVID-19 safety measures and the associated
factors of poor knowledge and practice among T1DM patients at the King Abdulaziz University Hospital
(KAUH), Jeddah.

Materials And Methods

Data and setting

This cross-sectional study was carried out at KAUH, a tertiary governmental hospital in Jeddah, Saudi
Arabia. A total of 267 files were reviewed for patients who were admitted to any of the hospital departments
from January to June 2020. All the

patients had T1DM and comprised both sexes, aged 18-65 years. Then we excluded patients who refused to
participate in the study (88 patients), were deceased (33 patients), or had difficulty establishing contact (due
to language barrier, hospital admission, invalid numbers (47 patients), or did not respond to any of the three
attempts to reach him/her through phone calls (35 patients)). The research was approved by the King
Abdulaziz University Hospital (KAUH) Research Ethics Committee (Reference number: 425-20).

Data collection

‘We obtained the patients’ electronic data (demographics and phone numbers) from the hospital records
using the International Classification of Diseases (ICD)-10 code E10, which refers to insulin-
dependent diabetes mellitus. Due to the social distancing measures and the patients’ safety, data were
collected through phone interviews conducted, after clarifying the study’s aim to the participants and
obtaining their verbal consent in September 2020.

The validated questionnaire used in a previous study was divided into three parts: sociodemographic,
diabetes treatment-related details, and knowledge-attitudes-practices (KAP) of COVID-19 safety measures
[26]. Sociodemographic details included age, gender, highest educational qualification, employment status,
family income per month in Riyals (1 Saudi Riyal (SR)=0.27 USD), and marital status. Diabetes and
treatment-related details included whether a glucometer is present in one’s home or not, how possible it was
to get their insulin prescription from the pharmacy during the nationwide lockdown, hypoglycemic episodes
recurrence and frequency (glucometer readings less than 70 mg/dL), and if there is a history of hospital
admission caused by hypoglycemic episode since the beginning of the nationwide lockdown.

Twenty-eight questions are included in KAP datasheet, with knowledge (n=15), attitudes (n=5), and
practices (n=8) categories, all related to COVID-19 safety measures. Additionally, some questions were
specifically based on the association of DM with COVID-19. Categorically, the first four questions were
focused on the severity of the condition, followed by six questions that were related to the transmission of
the disease, and the final five questions concerned with illness prevention and control expertise.

There were three choices for each question: “True/False/Do not know". A correct answer received one point,
whereas an incorrect/unknown response received zero points added together to give each participant a total
score of knowledge that varies from 0 to 15. Scores were used to categorize the level of knowledge. A score of
less than or equal to 10 equated to poor knowledge, 11-13 was given for average knowledge patients, and
patients with good knowledge received a total score of 14 or more.

Five questions were used to gauge the participants' attitudes on COVID-19 safety measures, including their
feelings about being worried about COVID-19, and whether COVID-19 is a virus that can be transmitted
from person to person or not, in addition to their belief in their ability to defend themselves and defeat
COVID-19. Questions about their behavior when going out in public during the lockdown were used to
assess respondents’ practices: wearing masks when they leave their homes, COVID-19 prevention through
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self-protection techniques, and self-care for diabetes.

Statistical analysis

The data were collected using Google Forms (Google LLC, Mountain View, California, United States), then
cleaned, checked for completeness, coded on an Excel (Microsoft, Microsoft Corporation, Redmond,
Washington, United States) spreadsheet, and analyzed by the Statistical Package for Social Sciences (SPSS,
International Business Machines Corporation (IBM), Chicago, United States) version 21.0. The Shapiro-Wilk
test and Kolmogorov-Smirnov tests were performed to ensure the data normality. The independent variable
“age” and the dependent variable “total knowledge score” were confirmed to be nonparametric and are
expressed as median interquartile range (IQR). The Spearman correlation coefficient, based on the normality
of data, was used to assess correlations between total knowledge scores and continuous demographic
variables (age of participants). In addition to that, comparisons of categorical variables (gender, status of
employment, marital status, status of education, and grades of knowledge) with age or total knowledge
score were made using the Mann-Whitney or Kruskal-Wallis test. Afterward, participants were categorized as
having poor knowledge (less than mean-1 SD), average knowledge (equals mean*1 SD), or good knowledge
(more than mean+1 SD). A Chi-square test was performed to determine the association between categorical
variables, and a p-value <0.05 was considered significant for all statistical tests.

Results

Overall, 64 patients participated in the study; the median age was 53 years (interquartile range (IQR): 18.5,
range: 18-65). Of them, 34 (53.1%) subjects were men, 20 held a high school degree (31.3%), 38 unemployed
(59.3%), 35 with a monthly family income of less than 5,000 Saudi Riyals (54.7%), and 52 married (81.3%).
Other demographic characteristics are shown in Appendix Table 1. In diabetes and treatment-related cases,
nine participants did not use a glucometer at home (14.1%), and 46 (71.9%) had no problems procuring
prescribed insulin preparations from a pharmacy. Further, six (9.4%) had seven to 10 hypoglycemic episodes
since the beginning of the nationwide lockdown, and seven (10.9%) required hospital admission more than
once for the treatment of hypoglycemia. The other features are summarized in Appendix Table 2.

Knowledge

The COVID-19 knowledge questionnaire has an accurate response percentage of 29.7%-95.3% for the 15
questions (Appendix Table 3). The median COVID-19 knowledge score for all participants was 11 (IQR: 3,
range: 0-14); males, 10 (IQR: 3.5); and females, 11 (IQR: 2), with no significant relationship between gender
and knowledge score (p=0.102, U=390). The total knowledge score showed a nonsignificant, weak, negative
correlation with the participants’ age (r=-0.115, p=0.366).

The number of participants with poor, average, and good knowledge was 32 (50%), 28 (43.75%), and four
(6.25%), respectively. There was no significant relationship between age and knowledge grade (p=0.361).
Other demographics were tested for relationships with knowledge grades and were found to be
insignificant. The knowledge scores of all the participants are shown in Appendix Table 3.

Attitude

In case of attitude, 39 participants felt anxious when they thought about COVID-19 (60.9%), 51 thought
that being patients with diabetes makes them vulnerable to COVID-19 (79.7%), 27 considered that following
routine dietary advice will weaken their immunity and make them vulnerable to COVID-19 (42.2%), and 61
thought that precautionary measures could protect them from COVID-19 (95.3%). Additionally, 59
participants were sure that the lockdown was helpful in controlling COVID-19 (92.2%). However, no
significance was found in relationships between attitudes, practices, and demographics.

Practice

A total of 41 (64.1%) participants had left their homes during the lockdown, and all of them wore a facemask
while going outside. A medical mask was favored by 37 (90%), while four (10%) used a homemade mask.
Twenty (48.8%) participants had left their homes more than 10 times, and 18 (43.9%) left their homes to
purchase needles or glucometer strips from a pharmacy. Only five (12.2%) left their homes for a walk in the
park during the lockdown. Regarding the management of T1DM, 24 (37.5%) participants did not follow their
routine dietary advice, and 10 (15.6%) did not regularly administer their prescribed doses of insulin. Most of
the participants performed precautionary measures, including wearing a facemask, maintaining a 1-m
distance, and washing their hands regularly outside their homes (Appendix Table 4).

Discussion

Thus, this study aimed to assess the KAP of T1DM patients with COVID-19. This is the first study to
evaluate patients with type 1 diabetes in the context of COVID-19 in Saudi Arabia. The study showed that
many of the participants had poor COVID-19 knowledge. Most thought that being diabetes patients would
increase the risk of contracting COVID-19. The Saudi Arabian Ministry of Health (MOH) carried out an
intensive awareness campaign and communicated masses about COVID-19 via its website, television, and
various social media [28]. However, a very high proportion (50%) of the participants had poor COVID-19
knowledge. This proportion is significantly higher than that reported in studies from Ethiopia [29], Kenya
[30], and China [31], which reported a low prevalence of poor knowledge. In a previous cross-cultural study
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and a study conducted in India, a majority of the participants had an average knowledge [25,26], although a
rational explanation of this difference could be the difference in participants’ age, as the mean age in this
study was higher than that in other studies.

COVID-19 poses a severe threat, and despite vaccinations, preventive measures play an essential role in
reducing the spread of the disease and controlling the infection rates. This indicates the necessity of public
adherence to preventive and control measures, which might be affected by knowledge, attitudes, and
practices (KAP) of individuals. In a study conducted among elderly patients in Brazil, the participants had
low levels of knowledge concerning COVID-19 [32], which supports the studies in the US [33], and China
[31], which reported poor knowledge among older adults, supporting age causation. Additionally, access to
information electronically is less among older adults. A previous study showed that older adults tend to
recall less health information, which supports the age causation explanation [34].

Another explanation for the low knowledge grade in this study could be the educational level, similar to that
in the Brazilian study [32]. In India, 74% of the participants were educated (graduate and postgraduate); this
clarifies their knowledge grades, which were relatively higher than participants in our study. These results
are similar to a study conducted in Iran that showed a very high level of knowledge among highly educated
participants with an academic degree [35].

In this study, a majority of the participants with poor knowledge were from low-income families. This is
supported by previous studies in Malaysia [36] and the United States [33], which indicated that low-income
participants had poor knowledge of COVID-19. Additionally, a study in China indicated that good knowledge
and appropriate practice were associated with high income [31]. It

is shown that low monthly income leads to a sense of inability to change an individual's behavior or condition, and ultimat¢
inability to execute recommended protective behaviors for COVID-19 [37,38]. Moreover, an increase in
revenue enhances the possibility of meeting the needs to protect from COVID-19. For example, it is possible
to purchase a facemask and hand sanitizer when there is sufficient income. Additionally, low-income people
do not stay at home and, instead, choose to resume their everyday activities to meet their basic needs. With
that in mind, the Saudi government has provided and distributed the vaccine equally to every citizen and
foreign, with complimentary and accessibility.

In this study, we found that 60.9% of the participants felt anxious about COVID-19. This could encourage
them to follow precautionary measures. Most of the participants thought that being patients with diabetes
will increase the risk of contracting COVID-19. The Indian study concurred with this finding [26], which
could be because high sugar levels weaken the patient’s immunity, and the participants agreed with this fact.
A majority of the participants thought that precautionary measures could protect them from COVID-19.
Moreover, most of the participants believed that the lockdown helped control COVID-19. This reflects the
huge efforts of the Saudi government, such as the intensive awareness campaigns, including
communications via its website, television, and various social media to control the highly infectious
pandemic and retain normal life.

This study has some limitations. First, the survey included a small number of participants due to its single-
center nature and targeted admission of participants during the lockdown; thus, the results may not be
generalizable to all the patients with diabetes in Jeddah. Second, the sample size was affected by the
exclusion of children and adolescents (aged <18 years), as we wanted to assess the KAP of the patients and
not their parents and also the exclusion of participants who had a language barrier. Finally, the
measurement of KAP may be imprecise owing to the limited number of items in the questionnaire especially
asking about episodes of attacks of diabetic ketoacidosis. Thus, further studies are needed to expand upon
and resolve these issues.

Conclusions

In conclusion, half of the population had poor COVID-19 knowledge, 60.9% of the participants felt anxious,
and most of them performed precautionary measures, including wearing a facemask, maintaining a 1-m
distance, and washing their hands regularly. Thus, we advise T1DM patients to take all essential steps to
avoid contracting COVID-19, including awareness of the illness, the various transmission modes, and self-
protection techniques. Moreover, to improve their innate immune response, persons with diabetes should
maintain appropriate glucose control.

Appendices
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Characteristics N (%)
Male 34 (53.1%)
Gender
Female 30 (46.9%)
Illiterate 8 (12.5%)
Intermediate school 17 (26.6%)
Educational level High school 20 (31.3%)
Graduate 13 (20.3%)
Postgraduate 6 (9.4%)
Student 2 (3.1%)
Unemployed 38 (59.3%)
Employment status Employed in government sector 11 (17.2%)
Employed in private sector 9 (14.1%)
Self-employed 4 (6.3%)
<5,000 SR 35 (54.7%)
Monthly family income 5,000-10,000 SR 15 (23.4%)
>10,000 SR 14 (21.9%)
Single 7 (10.9%)
Married 52 (81.3%)
Marital status
Widowed 4 (6.3%)
Divorced 1(1.6%)

TABLE 1: Demographic characteristics of participants.

SR, Saudi Riyal.
Features N (%)
Yes 55 (85.9%)
Using glucometer at home
No 9 (14.1%)
Yes 18 (28.1%)
Did you face any difficulty in obtaining insulin from a pharmacy?
No 46 (71.9%)
7-10 6 (9.4%)
4-6 6 (9.4%)
Times of hypoglycemic attacks since lockdown in Saudi
1-3 17 (26.6%)
Never 35 (54.7%)
Two or more times 7 (10.9%)
Times of hospitalization due to hypoglycemic attacks during quarantine Once 2 (3.1%)
Never 55 (85.9%)

TABLE 2: Management of blood glucose levels during lockdown.
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Question Answered
right
K-1) People who are infected with coronavirus disease have symptoms like tiredness, fever, shortness of breath, and dry cough. 85.9%
K-2) People who are infected with coronavirus have symptoms and feel ill. 29.7%
K-3) All people infected with coronavirus develop serious or life-threatening disease. 50%
K-4) Diabetes mellitus increases the risk of serious disease and even death. 81.3%
K-5) Infected people can spread the iliness to others. 92.2%
K-6) Mode of transmission of coronavirus is respiratory droplets. 81.3%
K-7) Respiratory droplets can land on nearby surfaces and objects and can remain alive for a long period of time. 67.2%
K-8) You can get the coronavirus if you touch your nose, face, eyes, or mouth after coming into contact with coronavirus-infected 62.8%
objects or surfaces.
K-9) Individuals infected with coronavirus and have no fever cannot spread the disease. 31.3%
K-10) Insulin injection needles do not transmit the coronavirus. 35.9%
K-11) Young people have a high level of immunity and hence do not require coronavirus protection. 60.9%
K-12) Presently, there is no vaccine or treatment available for COVID-19. 34.4%
K-13) Coronavirus can be prevented by washing your hands with soap and water or using an alcohol-based hand rub on a regular 92.2%
basis.
K-14) Coronavirus can be prevented by avoiding crowded places and by keeping a minimum distance of 1 m from others. 95.3%
K-15) If you come into contact with a person who has COVID-19, you should self-isolate for at least 14 days and consult your doctor or 81.3%

hospital if you become ill.

TABLE 3: Knowledge of study participants on COVID-19.
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Questions

1) Since general lockdown was declared by the authorities in Saudi Arabia, have you left your home?

If yes, for how many days?

2) While heading outside, did you put on a facemask?

If yes, what type of mask did you wear?

3) Did you visit a pharmacy to get glucometer strips or insulin?

4) Did you go out to a park or play with friends?

5) Did you try to maintain at least 1 m distance from others?

6) Are you cleaning your hands with water and soap constantly?

7) Are you compliant with your dietary advice?

8) Are you compliant with injecting your insulin doses?

TABLE 4: Practice of COVID-19 safety measures.

*The percentages are only for those who had left home have been considered as a denominator (n=41).

Responses
Yes

No

<5 days
6-10 days
>10 days
Yes

No

Medical
Homemade
Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

41 (64.1%)
23 (35.9%)
13 (31.7%)*
8 (19.5%)"
20 (48.8%)*
41 (100%)*
0 (0%)*

37 (90%)*
4 (10%)*

18 (43.9%)*
23 (56.1%)"
5 (12.2%)*
36 (87.8%)*
40 (97.6%)*
1 (2.4%)
62 (96.9%)
2(3.1%)

40 (62.5%)
24 (37.5%)
54 (84.4%)

10 (15.6%)

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. The King Abdulaziz

University Hospital (KAUH) Research Ethics Committee issued approval 425-20. The research was approved
by the King Abdulaziz University Hospital (KAUH) Research Ethics Committee (approval number: 425-20).

Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the

following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.
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