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Purpose: The outbreak of coronavirus disease has become an evolving global health crisis with wide-ranging implications. Clinical
researches from several countries have reported greater morbidity and mortality from COVID-19 patients with diabetes. SARS-CoV-2/
COVID-19 vaccines are currently the relatively effective means of prevention. The research was aimed to explore the attitudes of
diabetic patients towards COVID-19 vaccine and the knowledge of COVID-19 related epidemiology and epidemic prevention.
Methods: This case—control study was carried out in China via online and offline surveys. Knowledge questionnaire of COVID-19
and drivers of COVID-19 Vaccination Acceptance Scale (DrVac-COVIDI19S) were used to compare the difference of COVID-19
vaccination attitude, preventive measures, and knowledge of SARS-COV-2 between diabetic patients and healthy citizens.

Results: The diabetic patients showed lower vaccination willingness and insufficient knowledge of the transmission route and
common symptoms of COVID-19. Only 60.99% diabetic patients were willing to be vaccinated. Less than half of diabetics knew
the COVID-19 spread by surface touch (34.04%) or aerosol (20.57%). The common symptoms like shortness of breath/ anorexia/
fatigue/ nausea/vomiting/diarrhea (34.04%) and panic and chest tightness (19.15%) were not well comprehend too. Diabetes patients
shown lower report intentions when they contact a person infected with the virus (81.56%) or have any of the disease symptoms
(74.47%). Values, knowledge, and autonomy assessed by the DrVac-COVID19S scale also showed negative attitude of vaccination in
patients with diabetes. Also, patient with diabetes pay less attention to national (56.03%) and international (51.77%) COVID-19
updates. The willingness to attend COVID-19 lectures (27.66%) or read information leaflets (70.92%) was low.

Conclusion: Vaccination is the effective available method for preventing the virus. Social and medical workers can increase the
vaccination of diabetic patients through knowledge’s popularization and patient’s education based on the above differences.
Keywords: COVID-19, diabetic patients, COVID-19 vaccination, SARS-COV-2, knowledge-attitude-behavior

Introduction

Coronavirus disease 2019 (COVID-19), caused by syndrome coronavirus-2 (SARS-CoV-2), is an ongoing global
pandemic. It has become the most impactful epidemic in the recent years.! Recently, the comprehensive knowledge of
the coronavirus and effective coping methods bring about a gradual decline in the mortality of COVID-19. However, due
to the constant mutation of the virus, COVID-19 is still highly contagious among humans, which leads to side effects to
human daily life and socioeconomic development.” Hundreds of millions of people’s health, work and normal life are
affected in varying degrees. Until December 2022, there are still tens of millions of confirmed cases and hundreds of
thousands of new cases every day.’ Safe and effective COVID-19 vaccine is the most effective measure by far. More than
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200 vaccines are in research around the world, and more than a dozen of them are in clinical trials.* By the end of 2022,
National Health Commission of the People’s Republic of China reported that 3.4 billion doses of COVID-19 vaccine had
been administered. Almost all healthy people have been vaccinated against COVID-19 in China.” The vast majority of
people’s overall attitude towards vaccines has undergone a change from the suspicion and hesitation at the beginning to
the confidence and acceptation at present.

Analysis of clinical and epidemiological data on COVID-19 show that specific comorbidities such as diabetes,
chronic obstructive pulmonary disease (COPD), cardiovascular diseases (CVD), HIV, increased the risk of infection,
leading to more severe lung damage and death.®” Clinical studies shown acute viral respiratory tract infection in diabetic
patients often leads to serious complications, such as respiratory distress syndrome like pneumonia, acute respiratory or
organ failure and death. Diabetes has been reported as an independent predictor of mortality from SARS-COV infection.
A meta-analysis of 2455 COVID-19 cases revealed that diabetic people with COVID-19 were more likely to develop into
critical illness.® The report also noted that diabetes is a high proportion of comorbidities among COVID-19 deaths. In the
case report of 72,314 COVID-19 samples from the Chinese Center for Disease Control and Prevention, the mortality rate
among patients with diabetes was 7.3% compared with 2.3% overall.’ Data from Italy also suggested that two-thirds of
these dead patients also suffered from diabetes or other comorbidities.'® Patients with diabetes have always been in
chronic inflammatory state. The state of COVID-19 viral infection may contribute to cytokine storms, which lead to
adverse results and eventually death.'"'?

The high morbidity and mortality suggested more personalized and effective treatments were needed for patients with
diabetes.'* However, there is no effective treatment for COVID-19 worldwide. Diabetic patients not only are confronted
with increased risk of infection, but also poor outcome in SARS-CoV-2 infections.'* In this novel coronavirus pandemic,
it was reported that diabetic patients had a 2- to 3-fold increase risk of endpoint of ICU and death for COVID-19.'*!3
A new study shows that diabetes patients have increased levels of antiviral antibodies after being vaccinated. Also, large
sample studies shown that antibody response and seropositivity in diabetes patients were lower than control group after
COVID-19 vaccination dose.'®!” Strengthening the vaccination for diabetic patients would be one of the most
convenient, effective, and more affordable strategy. There is little report focused on the diabetes patients’ attitude to
COVID-19 vaccination and contributing factors. This study collected 141 Chinese diabetic patients to explore their
attitudes towards COVID-19 vaccination, and investigated the patients’ knowledge about COVID-19, vaccination and
prevention measures, so as to provide information for promoting the vaccination of COVID-19 vaccine in patients with
diabetes.

Methods
Participants

This case—control study was conducted in China in June 2021. We certify that the study was performed in accordance with
the 1964 declaration of HELSINKI and later amendments. Due to the pandemic situation, this study was conducted mainly
based on the online software of Wen Juan Xing (Changsha Ranxing Information Technology Co., Ltd., Hunan, China),
which is the most common online survey platform in China. Due to the software background design, questionnaires were
collected without blank in this survey. All the participants clicked the link and completed the questionnaire were considered
as consent informed. Considering the selection bias caused by internet use, age, knowledge level and other factors, we also
conducted an offline study in rural area in Nantong, Jiangsu Province, and informed consent form was signed by all of them.
Based on self-report, participants reported their health status, such as healthy, diabetes, tumor, auto-immune diseases and
any other type of diseases. Participants who chose the option of healthy and diabetes were included in the study. Among
them, who chose the option of tumor, auto-immune diseases, and other disease were excluded, except for hypertension. In
the present study, 307 participants were included and divided into two groups (141 diabetic patients and 166 healthy
participants). All the participants had not been infected with SARS-CoV-2.
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Self-Reported Questionnaires
Demographic variables including gender, age, place of residence, marital status, educational level, tobacco use, alcohol
use, income, attitude of vaccination.

Knowledge questionnaire of COVID-19 was design according to the disease symptoms and existing researches. The
main reference was the reports by Abdelhafiz AS.'®

COVID-19 Vaccination Acceptance Scale (DrVac-COVID19S)" was conducted in this study, which reveal different
attitude mechanism and considerations to COVID-19 vaccination. DrVac-COVID19S contains nine positive items (1 to
6, 8,9 and 12) and three negative items (7, 10 and 11). The scale helped the researchers analyze the subjects’ attitudes
toward vaccines from four dimensions: value, impacts, knowledge, and autonomy. A higher DrVac-COVID19S score
indicates higher COVID-19 vaccine acceptance.

Data Analysis

The data were expressed as mean + SD for normally distributed variables and analyzed by Student’s #-test. Median and
interquartile range (IQR) for nonnormally distributed variables and analyzed by Mann—Whitney U-tests. Number and
frequencies (%) for categorical variables. Group differences were assessed using the chi-square test. Statistical sig-
nificance was considered when P<0.05 (two-sided). All analyses were performed in SPSS version 21.0.

Results

Participant Characteristics

141 diabetic patients and 165 healthy individuals were enrolled in the current study. The whole experimental process is
shown in Figure 1. Age and sex were matched in the two groups. The median age of the healthy individuals was 50, and
53.01% of the respondents were male. 52% of diabetic patients were men, and the median age was 45. There was no
significant difference in the ages and genders between the two groups. Table 1 presents their attitude about COVID-19
vaccines and the sociodemographic data. In this study, 98.8% healthy individuals were willing to be vaccinated, 0.6%
refused and 0.6% hesitated. While only 60.99% diabetic patients were willing to be vaccinated and the percentage of
refusal and hesitation even up to 24.82% and 14.18%.

survey survey
| fEchuded \

Auto-immune diseases
Pulmonary disease

Eligible: Thyroid abnormalities
n=306 Digestive abnormalities
(healthy control: 166 Neuropsychiatricdisorders
diabetic patients: 141) Connective tissue disorders

Unfinished

- /

Sociodemographic data
Attitude about COVID-19 vaccines
Knowledge about COVID-19
Preventive measures/behaviors of COVID-19|
DrVac-COVID19S

Figure | Study process.
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Table | Attitude About COVID-19 Vaccines and the Sociodemographic Data

Items All Healthy Diabetes P
307(100.00) | 166(54.07) | 141(45.90)

Attitude of vaccination® <0.0001

Willingness 250(81.43) | 164(98.80) | 86(60.99)

Refusal 36(11.73) 1(0.60) | 35(24.82)

Hesitation 21(6.84) 10.60) | 20(14.18)

Gender® 0.780

Male 165(53.70) | 88(53.01) | 77(54.61)

Female 142(4630) | 78(46.99) | 64(45.39)

Age, years® 50(48.00) | 50(49.00) | 52(43.00) | 0.44726

Place of residence® 0.005

Urban 236(76.87) | 138(83.13) | 98(69.50)

Rural 71(23.13) | 28(16.87) | 43(30.50)

Marital status® 0.542

Married 300(97.72) | 163(98.19) | 137(97.16)

Others 7(2.28) 3(1.81) 4(2.80)

Educational level® <0.0001

Reading and writing 9(2.93) 2(1.20) 7(4.96)

Primary school 26(8.47) 4241) | 22(15.60)

Junior middle school 63(20.52) | 25(15.06) | 38(26.95)

High school 45(14.66) | 20(12.05) | 25(17.73)

Higher vocational college 99(32.25) | 70(42.17) | 29(20.57)

University 35(11.40) 32(19.28) 3(2.13)

Graduate student 30(9.77) 13(7.83) | 17(12.06)

Tobacco use® 0.442

Yes 53(17.26) | 26(15.66) | 27(19.15)

No 254(82.74) | 140(84.34) | 114(80.85)

Alcohol use® 0.095

Yes 26(8.47) 106.02) | 16(11.35)

No 281(91.53) | 156(93.98) | 125(88.65)

Yearly per capita income, RMB* <0.0001

<50,000 107(34.85) | 39(2349) | 68(48.23)

50,000—100,000 88(28.66) | 46(27.71) | 42(29.79)

>100,000 112(36.48) | 81(48.80) | 31(21.99)

Notes: *Number (percentage). ®Median (IQR).

Knowledge About COVID-19 in Diabetic Patients and Healthy Individuals
Compared with healthy control, patients with diabetes showed poorer knowledge on COVID-19 both in terms of
transmission routes and common symptoms. Most healthy participants were aware of the main route of transmission
of SARS-COV-2. As is shown in Table 2, 96.99% healthy individuals knew COVID-19 spreads by droplets of affected
person, but only 76.6% diabetic patients know about this. 66.87% and 66.27% healthy individuals knew COVID-19
spreads by surfaces touched by affected person and aerosol transmission. However, 65.96% and 79.63% diabetic patients
do not know the spread way of surfaces touched by affected person and aerosol transmission. Both the diabetic patients
and healthy individuals do not know the virus spread through food and oral-fecal transmission way (healthy control:
61.45% and 62.05%; diabetic patients: 87.94% and 90.07%).

Healthy people have a good knowledge of common symptoms, such as fever and cough (93.37%), shortness of
breath/anorexia/fatigue/nausea/vomiting/diarrhea (80.12%), panic and chest tightness (72.29%) and body aches
(69.28%). 80.85% diabetic patients knew the fever and cough were the common symptoms. However, diabetic patients

showed poor knowledge about common symptoms like shortness of breath/anorexia/fatigue/nausea/vomiting/diarrhea
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Table 2 Knowledge About COVID-19 in Diabetic Patients and Healthy Control

Items All Healthy Diabetes P

307(100.00) | 166(54.07) | 141(45.90)
COVID-19 spreads by

|. Droplets of affected person (with cough or expiration)® <0.0001
Yes 269(87.62) 161(96.99) | 108(76.60)

No 38(12.38) 5(3.01) 33(23.40)

2. Surfaces touched by affected person® <0.0001
Yes 159(51.79) 111(66.87) | 48(34.04)

No 148(48.21) 55(33.13) 93(65.96)

3. Aerosol transmission® <0.0001
Yes 139(45.28) 110(66.27) | 29(20.57)

No 168(54.72) 56(33.73) 112(79.43)
4.Transmission through food and water® <0.0001
Yes 81(26.38) 64(38.55) 17(12.06)

No 226(73.62) 102(61.45) | 124(87.94)

5. Oral-fecal transmission® <0.0001
Yes 77(25.08) 63(37.95) 14(9.93)

No 230(74.92) 103(62.05) | 127(90.07)

Common symptoms include

|. Fever and cough® 0.001
Yes 269(87.62) 155(93.37) | 114(80.85)

No 38(12.38) 11(6.63) 27(19.15)

2. Shortness of breath, anorexia, fatigue, nausea, vomiting, diarrhea® <0.0001
Yes 181(58.96) 133(80.12) | 48(34.04)

No 126(41.04) 33(19.88) 93(65.96)

3. Panic and chest tightness® <0.0001
Yes 147(47.88) 120(72.29) | 27(19.15)

No 160(52.12) 46(27.71) 114(80.85)

4. Body aches® <0.0001
Yes 147(47.88) 115(69.28) | 32(22.70)

No 160(52.12) 51(30.72) 109(77.30)
5.Conjunctival congestion® <0.0001
Yes 64(20.85) 52(31.33) 12(8.51)

No 243(79.15) 114(68.67) | 129(91.49)

Note: *Number (percentage).

(65.96%), panic and chest tightness (80.85%) and body aches (77.3%). It is worth noting that most patients with diabetes
(91.49%) and healthy individuals (68.87%) do not know much about conjunctival congestion. All showed in Table 2.

Preventive Measures/Behaviors of COVID-19 in Diabetic Patients and Healthy

Individuals

People with diabetes shown better understanding of COVID-19 prevention. Diabetic patients tend to avoid handshake
(63.83%) and hug (85.11%) in the daily life, while the behavior of wash hands (38.30%) needed to be improved. More
than 90% of all the participants know the importance of wearing the facemask in the COVID-19 prevention and agreed to
isolate at home or at an isolation hospital. But when the diabetic patients face the exposure of SARS-CoV-2 or the
occurrence of possible symptoms related to COVID-19, they showed lower reporting rate (81.56% and 74.47%). Diabetic
patients believe the isolation may affect the salary (p < 0.05). We also found out nearly half of diabetic patients show low
attention on the updates on the national (56.03%) and international (51.77%) spread situation of the coronavirus.
Meanwhile, diabetic participants showed lower intention to actively acquire knowledge via attending a lecture
(27.66%) or following the instruction from a brochure (70.92%). All the above show in Table 3 and Table S1.
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Table 3 Preventive Measures/Behaviors of COVID-19 in Diadetic Patients and Healthy Control

Items All Healthy Diabetes P

I. When | meet my friends and colleagues, | will always greet them with a handshake® 0.003
Agree 46(14.98) 28(16.87) 18(12.77)

Uncertain 97(31.60) 64(38.55) 33(23.40)

Disagree 164(53.42) 74(44.58) 90(63.83)

2. When | meet my friends and colleagues, | will always greet them with a hug® <0.0001
Agree 11(3.58) 10(6.02) 1(0.71)

Uncertain 66(21.50) 46(27.71) 20(14.18)

Disagree 230(74.92) | 110(66.27) 120(85.11)

3. | wash my hands regularly and for enough period of time® <0.0001
Agree 219(71.34) | 165(99.40) 54(38.30)

Uncertain 43(14.01) 1(0.60) 42(29.79)

Disagree 45(14.66) 0(0.00) 45(31.91)

4. | usually put a facemask to protect myself from the risk of infection® 0.025
Agree 287(93.49) | 159(95.78) 128(90.78)

Uncertain 14(4.56) 7(4.22) 7(4.96)

Disagree 6(1.95) 0(0.00) 6(4.26)

5. If | find that | contacted a person infected with the virus, | will inform the health <0.0001
authorities®

Agree 278(90.55) | 163(98.19) 115(81.56)

Uncertain 26(8.47) 3(1.81) 23(16.31)

Disagree 3(0.98) 0(0.00) 3(2.13)

6. If | have any of the symptoms associated with the disease, | will inform the health <0.0001
authorities®

Agree 261(85.02) | 156(93.98) 105(74.47)

Uncertain 43(14.01) 10(6.02) 33(23.40)

Disagree 3(0.98) 0(0.00) 3(2.13)

7. If I find that | contacted a person infected with the virus, | agree to be isolated at home 0.067

for a certain period of time until it is proven that | am free from the disease®

Agree 286(93.16) | 158(95.18) 128(90.78)

Uncertain 13(4.23) 3(1.81) 10(7.09)

Disagree 8(2.61) 5@3.01) 3(2.13)

8. If | found that | contacted a person infected with the virus, | agree to be isolated at an 0.113
isolation hospital for a certain period of time until it is proven that | am free from the

disease®

Agree 288(93.81) | 159(95.78) 129(91.49)

Uncertain 16(5.21) 7(4.22) 9(6.38)

Disagree 3(0.98) 0(0.00) 3(2.13)

9. If | am asked to be isolated for a certain period of time, | think my salary will continued <0.0001

during this period®

Agree 186(60.59) | 118(71.08) 68(48.23)
Uncertain 56(18.24) 31(18.67) 25(17.73)
Disagree 65(21.17) 17(10.24) 48(34.04)
10. If | am asked to be isolated for a certain period of time, my salary should be continued 0.372

during this period®

Agree 237(77.20) | 123(74.10) 114(80.85)

Uncertain 49(15.96) 30(18.07) 19(13.48)

Disagree 21(6.84) 13(7.83) 8(5.67)

I'l. If there is an available lab test for detection of the virus, | am willing to do it® 0.023

Agree 301(98.05) | 160(96.39) 141(100.00)

Uncertain 6(1.95) 6(3.61) 0(0.00)

Disagree 0(0.00) 0(0.00) 0(0.00)

(Continued)
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Table 3 (Continued).

Items All Healthy Diabetes P
12. If there is an available vaccine for the virus, | am willing to get it* <0.0001
Agree 246(80.13) | 160(96.39) 86(60.99)

Uncertain 17(5.54) 6(3.61) 11(7.80)

Disagree 44(14.33) 0(0.00) 44(31.21)

13. | usually follow the updates about the spread of the virus in my country® <0.0001
Agree 239(77.85) | 160(96.39) 79(56.03)

Uncertain 48(15.64) 6(3.61) 42(29.79)

Disagree 20(6.51) 0(0.00) 20(14.18)

14. | usually follow the updates about the spread of the virus worldwide® <0.0001
Agree 232(75.57) | 159(95.78) 73(51.77)

Uncertain 53(17.26) 7(4.22) 46(32.62)

Disagree 22(7.17) 0(0.00) 22(15.60)

I5. If a lecture about the virus is organized near me, | will attend it <0.0001
Agree 168(54.72) | 129(77.71) 39(27.66)

Uncertain 124(40.39) 36(21.69) 88(62.41)

Disagree 15(4.89) 1(0.60) 14(9.93)

16. If flyers or brochures that include information about the disease are distributed, | will <0.0001
read them and follow the instructions mentioned in them?

Agree 256(83.39) | 156(93.98) 100(70.92)

Uncertain 42(13.68) 10(6.02) 32(22.70)

Disagree 9(2.93) 0(0.00) 9(6.38)

Note: *Number (percentage).

Knowledge of COVID-19 Vaccination in Diabetic Patients and Healthy Individuals
The scale of DrVac-COVIDI19S in Table 4 and Table S2 represented the knowledge of COVID-19 vaccination. At the
same time, DrVac-COVID19S value the underline attitude mechanism to COVID-19 vaccination in dimensions like

value, impacts, knowledge and autonomy. The score of diabetic patients (62.6) was quite lower than the control (69.94).

The score of value, knowledge and autonomy were all lower among diabetic patients. Moreover, most related dimension

items of DrVac-COVID19S shows the statistical difference between two groups. These results revealed the underlying

attitude mechanism of diabetic patients to the COVID-19 vaccination. All the above are shown in Table 4 and Table S2.

Table 4 Knowledge of COVID-19 Vaccination in Diabetic Patients and Healthy Control

Items All Healthy Diabetes P
Total score of DrVac-COVID195¢ 66.57(9.78) 69.94(8.99) 62.6(9.20) <0.0001
Value® 18(17.00) 18.5(18.00) 18(16.00) <0.0001
Impacts® 17(14.00) 17(14.00) 18(15.00) 0.468
Knowledge® 15(11.00) 17(14.75) 10(8.50) <0.0001
Autonomy traits® 18(16.00) 19(16.00) 18(17.00) 0.009
I. Vaccination is a very effective way to protect me against COVID-19.% 0.585
Agree 242(78.83) 130(78.31) 112(79.43)
Uncertain 55(17.92) 29(17.47) 26(18.44)
Disagree 10(3.26) 7(4.22) 3(2.13)
2. | know very well how vaccination protects me from COVID-19.? <0.0001
Agree 170(55.37) 131(78.92) 39(27.66)
Uncertain 38(12.38) 30(18.07) 8(5.67)
Disagree 99(32.25) 5(3.01) 94(66.67)

(Continued)
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Table 4 (Continued).

Items All Healthy Diabetes P
3. It is important that | get the COVID-19 jab.? 0.064
Agree 282(91.86) 158(95.18) 124(87.94)

Uncertain 20(6.51) 6(3.61) 14(9.93)

Disagree 5(1.63) 2(1.20) 3(2.13)

4. Vaccination greatly reduces my risk of catching COVID-19.2 0.090
Agree 281(91.53) 156(93.98) 125(88.65)

Uncertain 23(7.49) 10(6.02) 13(9.22)

Disagree 3(0.98) 0(0.00) 3(2.13)

5. 1 understand how the flu jab helps my body fight the COVID-19 virus.? 0.255
Agree 254(82.74) 140(84.34) 114(80.85)

Uncertain 38(12.38) 21(12.65) 17(12.06)

Disagree 15(4.89) 5(3.01) 10(7.09)

6. The COVID-19 jab plays an important role in protecting my life and that of others.? 0.018
Agree 270(87.95) 154(92.77) 116(82.27)

Uncertain 30(9.77) 10(6.02) 20(14.18)

Disagree 7(2.28) 2(1.20) 5(3.55)

7. | feel under pressure to get the COVID-19 jab.? 0.136
Agree 30(9.77) 17(10.24) 13(9.22)

Uncertain 28(9.12) 20(12.05) 8(5.67)

Disagree 249(81.11) 129(77.71) 120(85.11)

8. The contribution of the COVID-19 jab to my health and well-being is very important.? 0.153
Agree 257(83.71) 145(87.35) 112(79.43)

Uncertain 42(13.68) 17(10.24) 25(17.73)

Disagree 8(2.61) 4(2.41) 4(2.84)

9. | can choose whether to get a COVID-19 jab or not? 0.464
Agree 286(93.16) 157(94.58) 129(91.49)

Uncertain 10(3.26) 5(3.01) 5(3.55)

Disagree 11(3.58) 4(2.41) 7(4.96)

10. How the COVID-19 jab works to protect my health is a mystery to me.” <0.0001
Agree 136(44.30) 27(16.27) 109(77.30)

Uncertain 40(13.03) 31(18.67) 9(6.38)

Disagree 131(42.67) 108(65.06) 23(16.31)

I'1. | get the COVID-19 jab only because | am required to do so.? 0.234
Agree 27(8.79) 16(9.64) 11(7.80)

Uncertain 23(7.49) 16(9.64) 7(4.96)

Disagree 257(83.71) 134(80.72) 123(87.23)

12. Getting the COVID-19 jab has a positive influence on my health.? 0.002
Agree 196(63.84) 96(57.83) 100(70.92)

Uncertain 44(14.33) 21(12.65) 23(16.31)

Disagree 67(21.82) 49(29.52) 18(12.77)

Note: *Number (percentage), "Median (IQR), “Mean % SD.

Discussion

With the constant variation of SARS-CoV-2, prevention, and control of COVID-19 still take a heavy burden. Antiviral
drugs and immunosuppressants can relieve symptoms to a certain extent, but there is no effective treatment for COVID-
19.2%21 COVID-19 vaccine is currently a relatively effective and safe approach. Patients with diabetes need to strengthen
self-protection in the COVID-19 epidemic, especially to be vaccinated.”” Therefore, people with diabetes should receive
vaccination according to dose and schedule, and may receive vaccine booster as a priority.

In this study, 98.80% participants were willing to be vaccinated, which is like the other study in China.**** While
only 60.99% diabetes patients show the willingness to COVID-19 vaccination. 39% patients had vaccine hesitancy,
including 14.18% who were unsure and 24.82% who were unwilling. Another cross-sectional survey about the attitude of
diabetic patients to COVID-19 Vaccine, in Shanxi, China, show the same low willingness.25 Therefore, it is necessary to

500 htps: Journal of Multidisciplinary Healthcare 2023:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Bao et al

explore the contributing factors behind the low willingness and help the public health experts promote vaccination for
diabetic groups and extend herd immunity. According to health behavior theory, risk perception is the core of individual
preventive behavior. Risk communication forms the basis of risk perception, thereby promoting accurate knowledge and
making preventive behaviors and practices possible.?®*’ In conclusion, public compliance with preventive measures is
critical to reducing the widespread spread of COVID-19. Therefore, raising public awareness and stepping up vaccination
is an essential element of the overall public health response to the COVID-19 pandemic.

The correlation between the attitude to vaccination and the knowledge about COVID-19 was reported before.”® In this
study, most healthy citizens comprehend the knowledge of COVID-19, while the diabetes patients showed significant
lack in knowledge. The diabetic patients need good education about the mode of transmission and the common
symptoms of COVID-19. Perhaps because of the long-term state of illness, diabetic patients show a good sense of
protection, reducing handshaking, hugging, and wearing masks, even stronger than healthy citizens.

Even though the Chinese government has given preferential policies for COVID-19 diseases, such as free medical
treatment and vaccines, participants with diabetes still show concern about the impact of illness. Also, patients with
diabetes showed lower attention to the disease than healthy citizens, which may be related to the exhaustion of medical
information for patients with long-term illness. Upon this, clinicians can introduce the COVID-19 vaccine during regular
medical visits of participants with diabetes. At the same time, participants with diabetes have less knowledge about
vaccines than the healthy citizens. Governments and health experts can provide information to people with diabetes about
the value of vaccines, knowledge about vaccines and encouraging them to be vaccinated. There are also some limitations
in this study. First, the sample size is not enough to form different subgroups explore the effect of disease status or other
interesting variables. Secondly, it is found that there are significant differences between residence, and education level,
which needed more attention in the future.

Conclusion

It was revealed in this study that diabetic patients show negative acceptance of COVID-19 vaccination than healthy
individuals. Patients have insufficient attention to the transmission of COVID-19, and symptoms in the pandemic.
Meanwhile, patients showed differences in the values, knowledge, and autonomy of COVID-19 vaccine. Based on these
results, government and social workers can take measures to increase vaccination coverage among participants with
diabetes.
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