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ABSTRACT 

Objective: A misunderstanding of the need for immunization is evident by many people who are not vaccinated or are misinformed 

about vaccinations and the diseases they are intended to prevent. This study aimed to assess the factors influencing immunization 

practices among adults in the general population at King Abdulaziz University, Jeddah, Saudi Arabia. Methods: A cross-sectional 

study was conducted through an online survey. A predesigned questionnaire was used to collect data on participants’ 

characteristics, social habits, chronic diseases, frequency of visits to a doctor, vaccinations during the past year, frequency of 

receiving recommended vaccinations, and factors affecting decisions to be vaccinated. Participants’ knowledge about vaccines was 

assessed and a score was assigned to quantify their level of knowledge. Results: During the past year, 73.8% of the participants 

received a vaccine. The common factors influencing their decision to be vaccinated were the advice of a physician (73.5%), 

understanding which vaccine they needed (70.8 %), and knowing why the vaccine was given to them (70 %). Most of the participants 

(63%) had a good level of knowledge of vaccines, had a Saudi nationality, were employed as accountants and healthcare workers, 

and received a vaccination during the past year. Conclusion: There is a need to raise public awareness of adult vaccinations through 

community initiatives and by alerting the public about risk factors, such as age and comorbidities, which are indicators for 

vaccinations. 
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1. INTRODUCTION 

Immunization has been recognized as a major tool for reducing the burden of infectious diseases and decreasing the morbidity, 

mortality, and healthcare costs among children, adolescents, and adults (Wu et al., 2013). Globally, vaccination saves an estimated 2–
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3 million lives each year (CDC, 2015). Adult immunizations are designed for people aged 18 or older and recommended for 

populations based on age, health condition, behavioral risk factors, social history (e.g., occupation, history of travel), and other 

indicators (Kim et al., 2017; Williams et al., 2015). These immunizations include pneumococcal, herpes zoster, human papillomavirus, 

and tetanus (Alyazidi et al. 2020; Sevin et al., 2016; Williams et al., 2013). However, the influenza vaccine is recommended annually 

for all adults (Williams et al., 2015). 

Despite the effectiveness of immunizations, the adult vaccination rates for routinely recommended vaccines remain suboptimal 

(Sevin et al., 2016; Williams et al., 2013). According to the Centers for Disease Control and Prevention (CDC), low uptake of routinely 

recommended adult immunizations remains one of the insufficiently addressed areas of public health practice at the local, national, 

and international levels despite the availability of vaccines (Mc Laughlin et al., 2013).  

Many adults remain unvaccinated because they are unaware of the need for adult immunizations or are misinformed about 

vaccines and the diseases they are designed to prevent. Thus, there is an urgent need to address the problem of adult immunization 

(Mehta et al., 2014). Factors related to not receiving adult vaccinations include the belief that a healthy person does not need any 

vaccinations (Johnson et al., 2008; Santibanez et al., 2010), concerns about side effects (Johnson et al., 2008; Santibanez et al., 2010), 

belief that the vaccine can cause illness (Winston et al., 2006; Wooten et al., 2012; Nagata  et al., 2013; Suryadevara et al., 2014), 

negative attitudes toward vaccines (Nagata  et al., 2013), and lack of comfort with or distrust in the government and healthcare 

system (Nagata et al., 2013; Suryadevara et al., 2014; Vlahov et al., 2012).  

A study was conducted in Abha City, the Kingdom of Saudi Arabia in 2019, to assess the knowledge, attitudes, and practices of 

primary healthcare physicians, regarding adult vaccinations. The study found that only 6% of physicians who responded had a good 

level of knowledge of adult vaccinations, 41% had a positive attitude toward adult vaccinations, and the practice of adult vaccination 

among 70% of the primary healthcare physicians was poor (Al-ghanem et al., 2019).  

A more recent study was conducted in Riyadh City to assess knowledge, practices, and barriers to the flu vaccination. The study 

found that participants’ knowledge of the flu vaccine was relatively high but the translation of this knowledge into practice was poor 

(Aljamili, 2020). Studies evaluating the factors affecting adult immunization among the general Saudi population are limited. Hence, 

this study aimed to assess these factors among the general population in King Abdulaziz University, Jeddah, Saudi Arabia. 

 

2. MATERIALS AND METHODS 

We conducted a cross-sectional study using a questionnaire that was distributed online through social media to adults aged 18 

years and above in the general population of Saudi Arabia. The predesigned questionnaire was distributed from July to September 

2020 to 607 participants.  

The collected data were about participants’ characteristics, social habits, chronic diseases, frequency of visits to a doctor, 

vaccinations in the past year, frequency of receiving a recommended vaccine, and the factors influencing their decisions to be 

vaccinated. The questionnaire items were derived from a study conducted in Ohio (Sevin et al., 2016). 

Ten questions were used to assess participants’ knowledge of vaccines. Respondents were instructed to answer “Yes” (2 points) 

or “No” (1 point) to the questions. The total score ranged from 10-20points and respondents who scored<50% of the total score (< 

10) were classified as having a poor knowledge of vaccinations; those who scored 50%-75% of the total score were classified as 

having a fair knowledge, and those who scored> 75% of the total score were classified as having a good knowledge of vaccinations. 

Data were analyzed using SPSS version 25; descriptive statistics were expressed as numbers and percentages, and the Chi-square 

test (χ2) was used to analyze relationships between the variables. Quantitative data was expressed as (mean ± standard deviation 

SD), and a p-value of <0.05 was considered statistically significant. 

 

3. RESULTS  

As shown in Table 1, 61.1% of the participants were 18 to 30 years of age, 84.8% were females, 63.1% were single, and 85.3% had a 

Saudi nationality (Table 1). Most of the participants (91.6%) were from the Makkah region, 72.2% had a college education, 27.3% 

were unemployed, and 18.9% were working in the healthcare sector. Of the 607 participants, 60.1% had a yearly income of less than 

$37,500, 16% were smokers, 6.6% had asthma and 32.9% visited a doctor every 7 to 12 months. 

 

Table 1 Participants’ demographic characteristics, social habits, chronic diseases, and frequency of visits to a doctor (N= 607). 

Demographic and clinical characteristics n (%) 

Age (years) 

18-30 

31-40 

 

371 (61.1) 

111 (18.3) 
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41-50 

51-60 

61-70 

Over 70 

79 (13) 

39 (6.4) 

6 (1) 

1 (0.2) 

Gender 

Male 

Female 

 

92 (15.2) 

515 (84.8) 

Marital Status 

Single 

Married 

 

383 (63.1) 

224 (36.9) 

Nationality 

Saudi  

Not Saudi  

 

518(85.3) 

89 (14.7) 

Region 

Asir 

Bahah 

Eastern Province 

Hail 

Jizan 

Madinah 

Makkah 

Qasim 

Riyadh 

 

2 (0.3) 

1 (0.2) 

9 (1.5) 

1 (0.2) 

1 (0.2) 

13 (2.1) 

556 (91.6) 

1 (0.2) 

23 (3.8) 

Educational Level 

Less than high school education (or 

equivalent) 

High school education (or equivalent) 

College education (or equivalent) 

Graduate education (or equivalent) 

 

12 (2) 

124 (20.4) 

438 (72.2) 

33 (5.4) 

Employment 

Accountant 

Business administration 

Engineer 

Government sector 

Healthcare sector 

Law 

Unemployed 

Private sector 

Retired 

Student 

Teacher 

 

1 (0.2) 

28 (4.6) 

18 (3) 

11 (1.8) 

115 (18.9) 

4 (0.7) 

166 (27.3) 

9 (1.5) 

27 (4.4) 

143 (23.6) 

85 (14) 

Yearly Income 

Less than $37,500 

$37,500-$75,000 

$75,000-$112,500 

$112,500-$150,000 

$150,000-$187,500 

More than $187,500 

 

365 (60.1) 

67 (11) 

59 99.7) 

47 (7.7) 

31 (5.1) 

38 (6.3) 

Social Habits and Chronic Diseases 

Smoking 

Asthma 

 

67 (16) 

40 (6.6) 
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Diabetes mellitus 

Cardiovascular disease 

Kidney disease 

Liver disease 

27 (4.4) 

6 (0.1) 

4 (0.7) 

3 (5) 

Frequency of Visits to a Doctor 

Every 1-2 months  

Every 3-6 months  

Every 7-12 months  

Every 2-3 years  

Every 5 years 

Every 10 years  

 

53 (8.7) 

159 (26.2) 

200 (32.9) 

144 (23.7) 

25 (4.1) 

26 (4.3) 

 

A total of 73.8% of the participants had received a vaccine during the past year and 29.7% received a vaccine that was 

recommended to them (Figure 1). 

 

 

Figure 1 Percentage distribution of participants by vaccination in the past year and frequency of receiving recommended 

vaccinations. 

 

Table 2 Distribution of participants by factors affecting the decision to receive a vaccine. 

 

Factors affecting immunization decision 

 

Not at all 

likely 

Not very 

likely 

Neutral 

 

Somewhat 

likely 

Very 

likely 

n (%) n (%) n (%) n (%) n (%) 

Trust in government agency’s 

recommendations (Centers for Disease 

Control) 

 

38 (6.3) 

 

43 (7.1) 

 

126 (20.8) 

 

197 (32.5) 

 

203 (33.4) 

My doctor’s recommendation 39 (6.4) 35 (5.8) 87 (14.3) 185 (30.5) 261 (43) 

My religious beliefs 137 (22.6) 69 (11.4) 172 (28.3) 99 (16.3) 130 (21.4) 

My family or my cultural beliefs 100 (16.5) 88 (14.5) 167 (27.5) 163 (26.9) 89 (14.7) 

Worry about other ingredients in 

vaccines (chemicals or foods, such as 

pork or eggs) 

 

122 (20.1) 

 

112 (18.5) 

 

148 (24.4) 

 

119 (19.6) 

 

106 (17.5) 

Knowing why I should get a vaccine 49 (8.1) 42 (6.9) 91 (15) 163 (26.9) 262 (43.2) 

Knowing which vaccines I need 42 (6.9) 45 (7.4) 90 (14.8) 143 (23.6) 287 (47.3) 

Costs of vaccines 103 (17) 77 (12.7) 172 (28.3) 128 (21.1) 127 (20.9) 

The time it takes to get a vaccine 100 (16.5) 75 (12.4) 168 (27.7) 153 (25.2) 111 (18.3) 

Access to reliable transportation 128 (21.1) 91 (15) 153 (25.2) 141 (23.2) 94 (15.5) 

Dislike or fear of needles 226 (37.2) 104 (17.1) 127 (20.9) 92 (15.2) 58 (9.6) 
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Concern about becoming ill if I get a 

vaccine 
130 (21.4) 110 (18.1) 156 (25.7) 123 (20.3) 88 (14.5) 

Belief that I am healthy and do not 

need vaccines 
126 (20.8) 111 (18.3) 168 (27.7) 127 (20.9) 75 (12.4) 

Belief that acquiring the disease will 

give me better immunity 
171 (28.2) 98 (16.1) 177 (29.2) 91 (15) 70 (11.5) 

Preference for using alternative, non-

traditional, and/or natural medicines 
163 (26.9) 106 (17.5) 188 (31) 82 (13.5) 68 (11.2) 

 

As reported in Table 2, participants were very likely to trust the recommendations of government agencies (33.4%), their doctors’ 

recommendations (43%), their religious beliefs (21.4%), and their family or cultural beliefs (14.7%). These participants reported they 

were very likely to worry about other ingredients in vaccines (17.5%), know why they should be vaccinated (43.2%), know which 

vaccines they needed (47.3%), and know the costs of vaccines (20.9%), which were factors affecting their decision to be vaccinated. 

Participants cited the following other factors in their decision to be vaccinated: the time it takes to be vaccinated (18.3%), access to 

reliable transportation (15.5%), hatred or fear of needles (9.6%), concern about developing an illness caused by the vaccine (14.5%), 

belief that they are healthy and do not need vaccines (12.4%), belief that acquiring the disease will give them better immunity 

(11.5%), and a preference for using alternative, non-traditional, and/or natural medicines (11.2%). 

Figure 2 illustrates all the factors affecting participants’ decision to be vaccinated: their doctors’ recommendations (73.5%), 

knowing which vaccine they needed (70.8%), and knowing why they should receive the vaccine (70%) were the most common 

factors. 

 

 

Figure 2 Factors somewhat or very likely to affect participants’ decision to be vaccinated. 

 

The items on vaccine knowledge with the most correct answers by the participants were: (1) adults who spend time around small 

children need a vaccination to decrease the risk of passing pertussis or whooping cough to children (52.6%), (2) vaccines can reduce 

the risk of infection and prevent hospitalization of individuals with kidney disease (45.1%) and (3) heart disease (43.8%; Table 3). 

 

Table 3 Distribution of participants by responses to items related to knowledge of vaccines. 

Item  
Yes 

n (%) 

No 

n (%) 

Are you aware that there are guidelines and recommendations for 

vaccines for adults? 
135 (22.2) 472 (77.8) 

Do you think vaccines are beneficial for you? 69 (11.4) 538 (88.6) 

Did you know that there are vaccines that can reduce your risk of 

infection and keep you out of the hospital if you have diabetes? 

 

242 (39.9) 

 

365 (60.1) 
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Did you know that there are vaccines that can reduce your risk of 

infection and keep you out of the hospital if you have heart 

diseases? 

 

266 (43.8) 

 

341 (56.2) 

Did you know that vaccines can reduce the chances of people with 

asthma or smokers getting pneumonia, which is a bacterial 

infection that causes shortness of breath, requires antibiotics, and 

might require hospitalization? 

 

225 (37.1) 

 

382 (62.9) 

Did you know that there are vaccines that can reduce your risk of 

infection and keep you out of the hospital if you have kidney 

disease? 

 

274 (45.1) 

 

333 (54.9) 

Did you know that there are vaccines that can reduce your risk of 

infection and keep you out of the hospital if you have liver disease? 

 

238 (39.2) 

 

369 (60.8) 

Do you have small children at home, or are you around small 

children often? 
146 (24.1) 461 (75.9) 

Did you know that adults who are around small children need a 

vaccine to decrease the risk of passing pertussis or whooping 

cough (a serious and deadly lung infection) to children? 

 

319 (52.6) 

 

288 (47.4) 

Did you get vaccines as a child? 68 (11.2) 539 (88.8) 

 

Participants’ mean knowledge score was 16.73 ± 2.19, and most of the participants (63%) had a good level of knowledge of 

vaccines (Figure 3). 

 

 

Figure 3 Percentage distributions of the participants by level of knowledge of vaccines. 

 

A significantly higher proportion of participants who had a good level of vaccination knowledge consisted of those who had a 

Saudi nationality, accountants and workers in the healthcare sector, those who always received vaccines that were recommended to 

them, and those who received a vaccine during the past year (p ≤ 0.05). However, a no significant relationship was found between 

the participants’ level of knowledge and other characteristics (p ≥ 0.05; Table 4). 

 

4. DISCUSSION  

The aim of this study was to determine the factors influencing adult immunization practices in Saudi Arabia. Wet found that 73.8% 

of the participants had received a vaccination during the past year and 39.7% reported receiving recommendations for vaccinations 

sometimes. In a study conducted in Turkey, the proportion of participants who received adult vaccinations was 49.1% (Egici et al., 

2018). Infectious diseases can cause significant disabilities that can be avoided by receiving recommended vaccinations. A study 

conducted in an urban community of central Ohio reported that 51.5 % of adults had received immunizations in 2015 (Sevin et al., 

2016). Another study conducted in Riyadh, Saudi Arabia in 2020 revealed that 15.6% of the participants had received vaccinations 

required for the Hajj permit, and 15.4% had received them through a physician’s recommendation (Aljamili, 2020). 
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Table 4 Relationship between participants’ characteristics and knowledge level of vaccines 

 

Characteristic 

Knowledge level 
 

χ2 

 

p-value 
Poor 

n (%) 

Fair  

n (%) 

Good 

n (%) 

Age (years) 

< 40 

40-60 

> 60  

 

1 (0.9) 

0 (0.0) 

0 (0.0) 

 

44 (39.6) 

43 (36.4) 

5 (71.4) 

 

66 (59.6) 

75 (63.6) 

2 (28.6) 

 

4.6 

 

0.33 

Gender 

Male 

Female 

 

1 (1.1) 

4 (0.8) 

 

43 (46.7) 

176 (34.2) 

 

48 (52.2) 

335 (65) 

 

5.55 

 

0.06 

Marital Status 

Single 

Married 

 

1 (0.3) 

4 (1.8) 

 

133 (34.7) 

86 (38.4) 

 

249 (65) 

134 (59.8) 

 

5.11 

 

0.07 

Nationality 

Saudi  

Not Saudi  

 

2 (0.4) 

3 (3.4) 

 

182 (35.1) 

37 (41.6) 

 

334 (64.5) 

49 (55.1) 

 

10.15 

 

0.006 

Education Level 

Less than high school education (or equivalent) 

High school education (or equivalent) 

College education (or equivalent) 

Graduate education (or equivalent) 

 

0 (0.0) 

2 (1.6) 

3 (0.7) 

0 (0.0) 

 

2 (16.7) 

57 (46) 

147 (33.6) 

13 (39.4) 

 

10 (83.3) 

65 (52.4) 

288 (65.8) 

20 (60.6) 

 

10.43 

 

0.1 

Employment 

Accountant 

Business administration 

Engineer 

Government sector 

Healthcare sector 

Law 

Unemployed 

Private sector 

Retired 

Student 

Teacher 

 

0 (0.0) 

1 (3.6) 

0 (0.0) 

0 (0.0) 

0 (0.0) 

0 (0.0) 

4 (2.4) 

0 (0.0) 

0 (0.0) 

0 (0.0) 

0 (0.0) 

 

0 (0.0) 

9 (32.1) 

9 (50) 

7 (63.6) 

19 (16.5) 

2 (50) 

63 (38) 

5 (55.5) 

13 (48.1) 

50 (35) 

42 (49.4) 

 

1 (100) 

18 (64.3) 

9 (50) 

4 (36.4) 

96 (83.5) 

2 (50) 

99 (59.6) 

4 (44.4) 

14 (54.9) 

93 (65) 

43 (50) 

 

 

 

46.82 

 

 

 

0.001 

Yearly Income (USD) 

Less than $37,500 

$37,500-$75,000 

$75,000-112,500 

$112,500-$150,000 

$150,000-$187,500 

More than $187,500 

 

3 (0.8) 

1 (1.5) 

0 (0.0) 

0 (0.0) 

1 (3.2) 

0 (0.0) 

 

138 (37.8) 

22 (32.8) 

15 (25.4) 

15 (31.9) 

12 (38.7) 

17 (44.7) 

 

224 (61.4) 

44 (65.7) 

44 (74.6) 

32 (68.1) 

18 (58.1) 

21 (55.3) 

 

 

9.3 

 

 

0.5 

How often do you get vaccines that are 

recommended to you? 

Never 

Sometimes 

Always  

 

 

3 (1.6) 

2 (0.8) 

0 (0.0) 

 

 

87 (46.8) 

84 (34.9) 

48 (26.7) 

 

 

96 (51.6) 

155 (64.3) 

132 (73.3) 

 

 

 

20.24 

 

 

 

< 0.001 

Have you received a vaccine in the past year? 

No 

Yes  

 

5 (1.1) 

0 (0.0) 

 

193 (43.1) 

26 (16.4) 

 

250 (55.8) 

133 (83.6) 

 

 

39.43 

 

 

< 0.001 
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This study found that the top three barriers to immunization in adults were the failure of physicians to make recommendations 

to 73.5% of the participants, lack of knowledge about the types of vaccinations needed in 70.8% of participants, and lack of 

knowledge about the reasons for the vaccinations in 70%. The barriers found in the present study were comparable to those 

reported in a study conducted in Ohio in 2016 (Sevin et al., 2016). In that study, the most common factors affecting adults’ 

vaccination decisions were lack of a doctor’s recommendation (81%), followed by lack of knowledge about the reasons for receiving 

vaccines (78%), and not knowing which vaccines they needed (76%) (Sevin et al., 2016). The same results were reported in a study 

conducted in Turkey in 2018, in which 27.2% of the participants did not have sufficient knowledge about the importance of the 

effects of vaccinations on the health and lives of adults (Kara et al., 2028). In another study, one of the barriers was lack of organized 

programs to facilitate the process of vaccination among the general population (Mehta et al., 2014). The current study illustrates the 

importance of doctors’ advice and encouragement for adults to receive recommended vaccines. When we examined the research 

that discussed explanations for not receiving vaccinations, only 68.2 % of pneumococcal vaccine recipients confirmed they had been 

vaccinated on the recommendation of a doctor (CDC, 2018). In a 1988 survey, advice from a doctor was found to be the most 

important determinative factor in vaccination decisions (Szucs and Müller, 2005). In another study, advice from a doctor was the 

factor with the most significant influence on vaccination rates (Blank et al., 2009). In the present study, most of the participants 

(73.8%) had not been vaccinated in the previous year. A Saudi study (Aljamili, 2020) found that the most common barrier for not 

receiving the flu vaccine was having a negative experience with a previous flu vaccination, followed by not needing the flu 

vaccination, and fear of injections. A study in Saudi Arabia reported that vaccine hesitancy in the general population was low (16%), 

that was why they did not get the vaccine (Alshammari et al., 2014). Another Saudi study found that the most common reason for 

vaccine refusal was the belief that it has no positive effect, and therefore it is not necessary (Alabbad et al., 2018).  

The present work revealed that most of the respondents (77.8%) were not aware of the guidelines and recommendations for 

adult immunizations. However, a study conducted in Ohio found that 82.7% of the participants were aware of the guidelines and 

recommendations (Sevin et al., 2016). More than half of the participants with diabetes (60.1%) and heart disease (56.2%) in the 

present study were not aware that immunization could keep them out of hospital. However, this finding might be related to the low 

number of participants in this study who had diabetes and heart disease, which made their level of awareness relatively, low. In 

another study (Sevin et al., 2016), half of the participants (46.6%) with diabetes or heart disease were not aware that immunizations 

could reduce the risk of disease-related complications.  

The findings of the present study showed that 62.9% of the participants who had asthma or were smokers were not aware that 

vaccines could reduce the chances of infection and hospital admission. Similarly, another study reported that approximately 60% of 

the participants with asthma or those who were smokers did not realize that immunization could reduce their chances of having a 

chest infection (Sevin et al., 2016). In the current study, 52.6% of participants believed that vaccinating adults could prevent their 

transmission of pertussis or whooping cough to small children. Another study found that 35.4% of adults who spent time around 

small children did not know that they needed a vaccination to reduce the probability of transmitting pertussis or whooping cough to 

the children (Sevin et al., 2016). This study’s findings illustrate that most participants (63%) had a good level of knowledge about 

vaccines, which was higher compared participants in other studies (Sevin et al., 2016; Aljamili, 2020; Loulergue et al., 2009; Zhang et 

al., 2011).  

In this study, no significant relationship was found between the participants’ level of knowledge and their age, but the 

participants below 40 years old had a higher level of knowledge regarding vaccines (59.6%), compared to other age groups. Another 

study conducted in Riyadh City reported different results: the younger participants had good awareness of the influenza vaccine 

(Aljamili, 2020). Our findings showed that a significantly higher percentage of participants who had a Saudi nationality, were 

accountants and workers in the healthcare sector, who always received vaccinations that were recommended to them, and who 

received a vaccination during the previous year, had a good level of knowledge about immunization. The results of another nation-

wide study conducted in Saudi Arabia found that single participants and those with a higher level of education and employment 

were likely to have the highest level of knowledge of the influenza virus and the flu vaccine (Aljamili, 2020).  

This study found no significant relationship between participants’ marital status, level of education, and knowledge of vaccines. A 

study conducted in Riyadh found that the factor contributing most to a high level of knowledge about vaccines was employment. 

Accountants and persons working in the healthcare sector had better knowledge of vaccines than did most other participants in the 

present study. 

 

Limitations 

The limitation of this study is its cross-sectional design, which relied on responses from some regions more than it did from others, 

which might have imposed the views of a minority on the results. 
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5. CONCLUSION 

In this study, 73.8% of the participants received a vaccine, indicating that the respondents were very likely to trust the advice of 

government officials (33.4%), the recommendations of their doctors (43%), their religious beliefs (21.4%), and their family or cultural 

beliefs (14.7%). The most common factors influencing the decision of participants to get a vaccination were the advice of a physician 

(73.5%), understanding which vaccine they needed (70.8%), and knowing why the vaccine should be given (70%). Most of the 

participants (63%) had a good level of knowledge of vaccines. A slightly higher proportion of those who had a good level of 

knowledge included participants with a Saudi nationality, accountants and employees in the healthcare field, those who received 

vaccines, and those who received a vaccine during the previous year. An increase in community awareness is essential for improving 

the knowledge regarding vaccine recommendations for adults. This can be facilitated through patient education in clinic visits, 

community campaigns, and through sending automatic text messages from a hospital’s application, alerting the public about 

vaccines that are indicated for specific ages and comorbidities. 
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