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3 
4 COVID-19 vaccine hesitancy concerns: Findings from a Ghana Clinical Radiography 
5 Workforce Survey 

7 

8 

9 
10 Abstract 
11 
12 

Introduction: Vaccination is a key global strategy to mitigate the clinical impact of the COVID- 
14 

19 virus. As part of local efforts to manage the outbreak, the government of Ghana announced its 
15 
16 intention to vaccinate its population starting with essential and high-risk workers including 
17 

18 radiographers. However, there were reports of hesitance to receiving the vaccine among the 
19 

20 radiography workforce. This study was undertaken prior to the intended vaccination exercise to 

21 assess the willingness and concerns of radiographers to undergo the COVID-19 vaccination and 

23 
to suggest recommendations to improve the vaccine uptake. 

25 Method: An ethically-approved online survey strategy was employed for this cross-sectional study 
26 
27 conducted between 24th–28th February 2021. The survey employed quantitative questions and 
28 

29 open text response options. Quantitative and open text responses were analysed using statistical 
30 

31 and thematic analyses, respectively. 

32 Results: There were 108 responses (response rate of 46.3%). The majority (n=64, 59.3%) were 

34 
willing to have the vaccine, however, some (n=44, 40.7%) were not. The main reason behind their 

36 willingness to have the vaccine was its ability to reduce the spread of infections and lower mortality 
37 
38 (n=35, 54.7%). However, doubts about the vaccine’s efficacy and side effects (n=26, 56.8%), 
39 

40 conspiracy theory concerns about its effects on the Ghanaian race (n=4, 9.1%), and fertility 
41 

42 concerns (n=2, 4.5%) were some reasons for their hesitance to receive the vaccine. The open text 

43 commentary further revealed that the vaccine was thought of as a lifesaving medication, however, 

45 
clinical safety concerns, lack of education/information and religious beliefs were affecting 

47 peoples’ willingness to be vaccinated. 
48 
49 Conclusion: Our findings demonstrate the need for an urgent public health educational 
50 

51 interventions to address the COVID-19 vaccine hesitancy concerns raised by radiographers to help 
52 

53 increase the vaccine uptake. 

54 Implication for practice: The study provides pertinent information to improve COVID-19 
56 

vaccine uptake among radiographers to limit the spread of infections. 
57 
58 
59 

Keywords: COVID-19; vaccine hesitancy; Ghana; radiographer; Survey 
60    
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4 Introduction 
5 

6 
The first case of Coronavirus disease 2019 (COVID-19), caused by the severe acute 

8 
respiratory syndrome Coronavirus 2 (SARS CoV-2)1 was reported in December 2019.2 The disease 

9 
10 has since spread to 220 countries and territories across the globe.3 The first cases of COVID-19 in 
11 
12 Ghana were recorded on 13th March, 2020.4 As at June, 2021, Ghana had recorded a total of 95,259 
13 

14 cases, with a total of 974 deaths.3 About the same time, a total of 3, 899, 172 deaths had been 

15 recorded worldwide out of 179, 686, 071 infections.3 Healthcare workers are amongst those at a 

17 
high risk for infection with COVID-19. They are a potential source of virus transmission to 

19 
patients, colleagues, family and friends.5,6 Studies from Spain and Ireland, all conducted in 2020 

20 
21 showed very high infection rates amongst healthcare workers, despite provision of adequate 
22 

23 personal protective equipment [PPEs] and implementation of suppression strategies for 
24 

25 community spread of the virus.7,8 In Ghana (as of May 2021), a total of 2079 health workers had 

26 been infected with 11 deaths.9,10 

28 
COVID-19 predominantly affects the respiratory system, resulting in pneumonia.11 

30 Medical imaging is crucial in the early diagnosis, monitoring disease progression and severity of 
31 
32 COVID-19.12,13 Chest computed tomography (CT), lung ultrasound and chest radiographs, 
33 

34 performed by radiographers, were critical adjunctive tools in the early diagnosis and management 
35 

36 of COVID-19.14 For example, in a Singapore hospital, chest radiography formed part of the triage 

37 protocol in the emergency department, designated screening areas and on the wards for monitoring 

39 
symptoms (e.g., among patients presenting with acute respiratory symptoms) as well as non- 

41 COVID-19 related emergency conditions.15,16 This puts radiographers at particularly increased risk 
42 
43 of exposure to the virus, because by the nature of their clinical practice they have physical contacts 
44 

45 with both confirmed positive and suspected infected patients.17 The complexities for risk of 
46 

47 infection among this workforce is further increased in situations where radiological examinations 

48 are to be conducted in places not originally designed for this purpose, e.g., in newly created 
50 

isolation centres with limited PPEs.18,19 For example, Foley and colleagues reported that a high 
51 
52 proportion of Irish radiographers (45%) were inadvertently exposed to COVID-19-positive 
53 
54 patients without adequate PPE.17 A similar trend was reported during the Middle East Respiratory 
55 

56 Syndrome (MERS) outbreak in Saudi Arabia to indicate that radiographers had the highest 

57 infection rate of 29.4% relative to other healthcare workers.20 

59 

https://www.sciencedirect.com/topics/nursing-and-health-professions/thorax-radiography
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10 

12 

23 

32 

34 

43 

45 

54 

56 

4 Vaccination has been shown to be effective in preventing infection and reducing mortality 
5 
6 of most infectious pathologies.21 There has been a rapid development, approval and emergency 
7 

8 use authorisation of several brands of COVID-19 vaccines and vaccination commenced by 
9 

December 2020 in several European countries.22,23 Vaccination is confirmed as the key global 

11 
strategy to protect and mitigate the clinical impact of the COVID-19 virus.24 Meanwhile, 

13 
acceptability of vaccines is critical, because it underpins the success of any vaccination 

14 
15 programme.25 According to the WHO, vaccine hesitancy (defined as the delay in acceptance, 
16 
17 reluctance, or refusal of vaccination despite the availability of vaccination services) is one of the 
18 

19 top ten threats to global health in 2019.26 Factors influencing vaccine hesitancy are complex, 
20 

21 showing varying dynamics among different population groups and locations and to specific 

22 vaccines.25 Some of these factors have been identified to be trust in governmental policies and 
24 

communications, socio-cultural/socioeconomic status, media, educational status, perception of 
25 
26 individual and community risk, acquaintance with persons infected by COVID-19 and being a 
27 

28 health worker.25,26-29 
29 

30 International population-wide studies provided predictions of up to 70% of vaccine 

31 acceptability of current potential vaccines.29 Health personnel are said to be a reliable source of 

33 
vaccine-related information for the public. They are better placed to explain to their patients’ 

35 concerns they may have about the importance and safety of vaccines.30 Although the frontline 
36 
37 healthcare workforce is prioritised for vaccination against COVID-19,31 vaccine acceptance rates 
38 

39 and perceptions are diverse. For example, studies among Congolese healthcare workers and Israeli 
40 

41 doctors in March and April of 2020 reported acceptance rates of 27.7% and 78.1%, respectively.32 

42 Other studies conducted in Canada and Belgium as well as parts of USA in the last quarter of 2020 

44 
reported vaccine acceptance rates in the range of 36% to 72.4%.33-35 Of note, these studies were 

46 conducted either before vaccines were developed or before the actual commencement of the 
47 
48 vaccination programmes.27,28 The lack of information about COVID-specific vaccines and their 
49 

50 potential side effects at the time of the studies have the potential of influencing people’s 
51 

52 responses.29 

53 Vaccine acceptance among the healthcare workforce is crucial to  the success of all 

55 
vaccination programmes globally. However, there were reports of hesitance to receiving the 

57 vaccine among the radiography workforce. This study was therefore undertaken as a part of a 
58 

59 larger study of the healthcare workforce prior to the intended vaccination exercise to assess the 



1 

2 

3 

61 

62 

63 

64 

65 

4 

 

 

13 

22 

24 

33 

35 

44 

55 

4 willingness and concerns of radiographers to undergo the COVID-19 vaccination and to suggest 
5 
6 recommendations to improve the vaccine uptake among radiographers. 
7 

8 

9 
10 Method 
11 

12 
Study Design, Development and Distribution 

14 A cross-sectional research design employing an online survey strategy that uses 
15 
16 quantitative questions and some open text response options were utilised to obtain data. The 
17 

18 research instrument was a self-reported questionnaire (Appendix 1) developed by two of the 
19 

20 researchers (BOB and WKA). This approach was also useful because rapid data/information was 

21 needed to develop strategies that would enhance the COVID-19 vaccination process and to 

23 
promptly address any concern that radiographers may have about the vaccination exercise. 

25 The online survey was active between the 24th-28th February 2021 prior to the 
26 
27 commencement of the COVID-19 vaccination in Ghana on 1st March 2021. This gave all the 
28 

29 registered radiographers (n=234) with the professional council (Allied Health Professions Council, 
30 

31 AHPC) the opportunity to participate in study. To prevent physical contact with the respondents 

32 while limiting the spread of COVID-19 infection during the study period, an online survey strategy 

34 
was employed. Respondents were given the opportunity to provide their general perspectives about 

36 the COVID-19 vaccination as a sequel to the closed-ended questions to gain better understanding 
37 
38 and in-depth insight of the research problem. Prior to the data collection process, expert review 
39 

40 analysis was used to assess and approve the content and face validity of the questionnaire. This 
41 

42 process involved two academic reviewers with experience in the research area. They also assessed 

43 the questionnaire functionality and presentation of the survey (across different types of devices, 
45 

operating system platforms etc) using a 2-point content rating scale (0=non important; 
46 
47 1=important) of which none of the questions was rejected. This process helped in evaluating 
48 
49 whether each of the measuring items match the given conceptual domain of the study objectives.36 
50 

51 The questionnaire was also piloted among three radiographers and the result was satisfactory. 
52 

53 Moreover, a retest (second pilot) was conducted on the closed ended questions and a test-retest 

54 statistical analysis yielded a kappa score of 0.80 to imply a strong reliability. 
56 

Google Forms (Google, Mountain View, CA) was used to host the research instrument 
57 
58 online along with the study information sheet and the associated link was shared and promoted on 
59 

60 various platforms of the Ghana Society of Radiographers. The platform allowed respondents to 
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12 

23 

32 

34 

54 

4 give their consent before they could participate in the study. Each participants’ response was coded 
5 
6 to ensure anonymity and were digitally stored on google drive with an encrypted password. Prior 
7 

8 to commencement, the study received ethical approval from the Ethics and Protocol Review 
9 

10 Committee of the School of Biomedical & Allied Health Science 

11 (SBAHS/AA/RAD/10679769/2020-2021) and gatekeepers’ permission was obtained from the 
13 

Ghana Society of Radiographers to engage its membership for this study. 
14 

15 

16 

17 Data analysis 
18 

19 At the end of the study, data was downloaded from Google Forms and prepared for 
20 

21 analyses. For the quantitative responses Microsoft Excel 2013 was used to generate graphs for 

22 easy presentations of the results. Subsequently, the data were transferred into Statistical Package 
24 

for the Social Sciences (SPSS) version 23 (IBM, Armonk, NY) for inferential analysis. Spearman 
25 
26 correlation was used to assess the level of association between respondent’s knowledge levels 
27 

28 about COVID-19 vaccines and age. Mann-Whitney U test was used to compare the knowledge 
29 

30 levels about COVID-19 vaccine among the gender groups. Furthermore, Wilcoxon signed-rank 

31 test was used to assess statistical differences in knowledge levels between those who indicated 

33 
(un)/willingness to receive a COVID-19 vaccine. Since the intention to vaccinate or not (which is 

35 the dependent variable) is a dichotomous data, multivariate binary logistic regression analysis was 
36 
37 used to determine the impact of the demographic variables on the intention to vaccinate or receive 
38 

39 the COVID-19 vaccine. Statistical significance level was set at p<0.005. For the open text 
40 

41 commentary, thematic analysis was used to generate major themes as recommended.37 
42 

43 

44 

45 Results 
46 
47 1. Quantitative Results 
48 

49 

50 At the end of the study, 108 responses (representing a response rate of 46.1%) were received 
51 

52 from radiographers in Ghana about their views on the acceptance of COVID-19 vaccine. The 

53 majority (n=73, 67.6%) of the respondents were males and a good number (n=66, 61.1%) had 
55 

worked for 10 or less years. Details of the demographic characteristics of the study respondents 
56 
57 are presented in Table 1. Almost all, except two (1.9%), were aware of intention of the government 
58 
59 of Ghana to embark on COVID-19 vaccination. When respondents were asked to self-describe 
60 
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12 

22 

24 

33 

44 

53 

55 

4 their knowledge levels (on a scale of 1-5, where 1 is poorly knowledgeable and 5 is highly 
5 
6 knowledgeable) about COVID-19 vaccines, the majority (n=40, 37.0%) indicated that they were 
7 

8 moderately (averagely) knowledgeable about them, only a few (n=4, 3.7%) described their 
9 

10 knowledge as poor (Figure 1). However, the knowledge levels of the respondents  did not 

11 significantly correlate with age (rs=0.152, p=0.117), neither did they differ among the gender 
13 

groups (Mann Whitney U, p=0.253). The results further showed that the respondents were aware 
14 
15 of many types of COVID-19 vaccines (Table 2). Only one (0.9%) did not know about any of the 
16 
17 COVID-19 vaccines. 
18 
19 

20 When questioned on whether they will receive a COVID-19 vaccine, the majority (n=64, 

21 59.3%) said yes, however, a significant number (n=44, 40.7%), said no. Respondents  who 

23 
indicated their willingness to receive a COVID-19 vaccine revealed that the ability of the vaccine 

25 to help curb the spread and reduce the number of cases and deaths (n=35, 54.7%) was their key 
26 
27 reason among others (Table 3). However, the main reason provided for not receiving a COVID- 
28 

29 19 vaccine was the fact that they were not convinced about its effectiveness, efficiency, and side 
30 

31 effects (n=26, 56.8%). Others mentioned the lack of adequate research evidence to back the 

32 potency of the vaccines (n=5, 11.4%), limited evidence and concerns about its effects on the 
34 

African race and Ghanaian population (n=4, 9.1%), lack of adequate information and education 
35 
36 (n=3, 6.8%) about COVID-19 vaccines, lack of interest (n=2, 4.5%) and a very small number of 
37 
38 respondents appeared to be influenced by a range of conspiracy theories including the effects of 
39 

40 the vaccine on fertility (n=2, 4.5%). Further reasons are provided in Table 4. Figure 2 shows the 
41 

42 key demographic characteristics of respondents who indicated their (un)/willingness to receive a 

43 COVID-19 vaccine. Given the opportunity for them to prescribe interventions that could be used 
45 

to encourage them to have a COVID-19 vaccine, some said they would accept a COVID-19 
46 
47 vaccine if there were more than enough evidence to show that it provides immunity against the 
48 

49 infection and it’s variants (n=14, 31.8%) and no adverse reactions happen to people of their race 
50 

51 after they have taken it for a while (n=10, 22.7%). Others also indicated that they would receive a 

52 vaccine if it were proven beyond reasonable doubt that it is generally safe and would not affect 

54 
their spiritual wellbeing (n=3, 6.8%). However, some (n=17, 38%) indicated that nothing will 

56 encourage them except God. Inferential statistics further showed that the knowledge levels about 
57 
58 COVID-19 vaccines between those who indicated their (un)/willingness to receive a vaccine were 
59 

60 not statistically significant (Wilcoxon signed-rank, p=0.132). Moreover, the intention to receive 
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18 

26 

34 

41 

48 

4 the vaccine did not statistically associate with educational level (AOR=1.425; CI 95%: 0.596- 
5 
6 3.404; p=0.426), age (AOR=0.927; CI 95%: 0.388-2.212; p=0.864), gender (AOR=0.494; CI 95%: 
7 

8 0.214-1.141; p=0.099), years of practice (AOR= 0.942; CI 95%: 0.485-1.831; p=0.861) and work 
9 

10 setting (AOR=0.842; CI 95%:0.337-2.016; p=0.671). 
11 

12 

13 

14 
15 2. Open Text Results: Perception about COVID-19 vaccination 
16 

17 
The various themes developed from the open text responses on the perception of respondents 

19 about COVID-19 vaccination were (i) lifesaving medication, (ii) safety doubts and concerns, (iii) 
20 
21 lack of education/information and (iv) religious beliefs. Further details are presented below and is 
22 

23 schematically presented in Figure 3. 
24 

25 
(i) Lifesaving medication. 

27 

28 Some respondents perceived COVID-19 vaccines as lifesaving medication that would fight 
29 against the COVID-19. 
30 

31 “I think it can prevent the spread of the virus” (Rad 3) 

32 “it’s been tested and proven to be effective against the pandemic” (Rad 56) 

33 “It is a preventive way to control the spread and effect of the virus and reduce the death 

35 rates” (Rad 63). 
36 
37 

38 (ii) Safety doubts and concerns 
39 

40 
Several of the respondents also had some doubts and concerns about the safety of the vaccines. 

42 
43 “Efficacy of the vaccines have not been adequately confirmed” (Rad 31). 
44 

45 “We should really consider the efficacy rate of the various vaccines taking into 

46 consideration our race and setting and not because it's considered safe for other races or 

47 settings” (Rad 22). 

49 “I don’t fully trust it” (Rad 98). 
50 Again, some also held onto the opinion that since it is statistically evident that the Western world 
51 
52 were more affected by COVID-19 than African countries there was no reason why African leaders 
53 

54 should rush in getting its citizens vaccinated for a pandemic of which they suffer the least. Thus, 
55 

56 some did not trust the government’s intentions in the fight against COVID-19. 
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19 

26 

34 

39 

4 “I don’t trust our leaders. Africans are less affected compared with the western world. 
5 
6 Why should the government go for a vaccine and expose the citizens to be used for 
7 

8 clinical trials for vaccination of a drug which has not been fully tried and tested. It has 
9 

10 only pass emergency approval” (Rad 40). 
11 

12 

13 (iii) Lack of education 
14 
15 

16 A few of the respondents also felt that education about the vaccines was not enough to 
17 help them make an informed decision on whether to receive the vaccines or not, this would help 

18 to allay the fears of people. Others also felt that lack of proper education created a vacuum or the 

20 platform for people to peddle falsehood information which has “polluted” people’s mind about 
21 the vaccines. 
22 

23 
24 “I think there should be enough education about the vaccine to allay people's fears about 
25 the vaccine” (Rad 50). 

27 “I think it's a step in the right direction. It's unfortunate however that Nay Sayers and 
28 Charlatans have been given the platform to pollute people’s minds” (Rad 17). 
29 

30 
31 (iv) Religious beliefs 
32 
33 

Due to the religious belief, some respondents perceived that it was not necessary to accept 

35 the vaccine because God would protect them from getting infected by the COVID-19 virus. One 
36 respondent, in particular, indicated that: 
37 
38 

“I have God” (Rad 10). 

40 

41 

42 

43 

44 

45 

46 
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5 
Table 1: Demographic characteristics of the respondents. 

6 

7 

 
 

Demographic parameters Frequency n (%) 

8 Gender 
9 

10 

11 

Male 73(67.6%) 

Female 35(32.4%) 

12 

13 Age (yrs) 
14 

15 

16 
17 

20-29 55(50.9%) 

30-39 35(32.4%) 
40-49 16(14.8% 

18 50-59 2(1.9%) 
19 ≥60 0 (0%) 
20   

21 

22 
23 

Years of practice 
< 10 

 

66(61.1%) 

24 10-20 35(32.4%) 
25 >20 7(6.5%) 
26   

27 
Sector of practice 

28 
Government sector 97(73.1%) 

30 Private sector 20(18.5%) 
31 Quasi-government 9(8.3%) 
32 
33 

Highest educational level 

35 Certificate/diploma qualification 5(4.6%) 
36 Bachelor’s degree (BSc) 81(75.0%) 
37 Postgraduate certificate/diploma 4(3.7%) 

38 Master’s degree 15(13.9%) 
39 
40 Doctor of Philosophy 3(2.8%) 

41 Key: yrs = years  

42   

43   

44   

45   

46   
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26 

36 

39 

43 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 Figure 1: Respondents self-described knowledge level about COVID-19 vaccines. (Note: 
25 Moderate is average and Adequate is satisfactory) 

27 

28 

29 
30 Table 2: Types of vaccines known by respondents. 
31 
32 

33 Types of vaccines Frequency(n) Percentage (%) 

34 Oxford-Astra Zeneca 64 59.3 

35 Pfizer-BioNTech 71 65.7 
37 Moderna 26 24.1 
38 Sputnik V 29 26.9 

40 Novavax (NVX-CoV2373) 16 14.8 
41 Sinopharm 8 7.4 
42 Sinovac 21 19.4 

44 Johnson and Johnson’s Janssen 2 1.9 
45 I do not know 1 0.9 
46    

Highly knowledgeable 13(12%) 

Adequately knowledgeable 25(23.1%) 

Moderately knowledgeable 40(37%) 

Fairly knowledgeable 26(24.1%) 

Poorly knowledgeable 4(3.7%) 

0 10 20 30 40 
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Table 3: Reasons why respondents will accept the COVID-19 vaccine (n=64). 

 

7 Reason Frequency 
8 n % 
9 

10 Vaccination will help curb the spread and reduce the number of cases and deaths. 35 54.7 

11 It will help us to achieve heard immunity. 9 14.1 
13 

I trust the effectiveness, efficiency of the vaccine which comes with minimal side 
14 
15 effects. 
16 

2 3.1 

17 Taking of the vaccine is inevitable, it is the only main solution to the pandemic. 8 12.5 
18 

19 I have enough knowledge of it. 2 3.1 
20 

21 It has been scientifically tested and approved by the food and drugs authority 

22 (FDA) and WHO. 

4 6.3 

24 
It is quite safe, and the benefits outweigh the risk. 3 4.7 

25 
26 I think it will work like other vaccines worked in the past. 1 1.6 
27 

 

28 

29 

30 

31 

32 

33 

34 

35 
Table 4: Reasons for not accepting COVID-19 vaccines (n=44). 

 

37 Reason Frequency 
38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

 n % 

Not convinced about its effectiveness and side effects. 25 56.8 

Not interested. 2 4.5 

No evidence on effects on my type of race and population (Ghanaians). 4 9.1 

Due to adverse reactions to previous vaccines eg. H1N1 vaccine in 2012. 1 2.3 

Lack of adequate information and education. 3 6.8 

Lack of enough research evidence to back the potency of the vaccines. 5 11.4 

Not sure if it affects fertility. 2 4.5 

I have heard of some severe side effects. 1 2.3 

I do not know whether people with underlying conditions can take it. 1 2.3 
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57 Figure 2: Key demographic characteristics of respondents who indicated their unwillingness and willingness to have a COVID-19 
58 vaccine. 
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Unwilling to have the vaccine 

 

Highly knowledgeable 2(4.5%) 
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Figure 3: Respondents’ perception of about COVID-19 vaccination 

36 Medical imaging is imperative in evidence-based choice of action in the diagnosis, 
37 

38 management and treatment of COVID-19 patients.14,18,38-47 Despite the dreadful nature of the 
39 

40 COVID-19 pandemic and post lock down effects in Ghana, it took some time for the government 

41 to secure vaccines for its people. In an attempt to combat COVID-19, radiographers were identified 

43 
as part of the front-line healthcare experts who are at a high risk to be infected.17,19,37-39 This is due 

45 to the nature of the profession and the role medical imaging plays in the diagnosis and care 
46 
47 management of COVID-19 patients. 
48 

49 The current study sought to identify the concerns and readiness of radiographers in Ghana 
50 

51 to take the COVID-19 vaccination. Out of 234 registered radiographers in Ghana, the study had a 

52 response rate of 46.1%, which is lower than the values obtained in quite recent studies among 

54 
radiographers in Ghana48,49 but is within a reasonable range to yield comparable results for similar 

56 inferences.50 The awareness among the radiographers about the intent of the government to pursue 
57 
58 COVID-19 vaccination was found to be encouraging which is attributed to the promotion of the 
59 
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4 awareness level (40.8%) observed in a similar Ethiopian cohort51 and other countries such as in 
5 
6 Democratic Republic of Congo52 and Saudi Arabia.53 Similarly, Shaw et al30 received good 
7 

8 response to the uptake of the vaccination in the USA due to a high promotional approach of the 
9 

10 vaccination programme which created more awareness among the people. In contrast to a related 

11 survey in Egypt, a greater number of respondents had inadequate information about the vaccination 
13 

programme.54 Besides, the current study identified reasonable knowledge among respondents 
14 
15 about various COVID-19 vaccines. It was also encouraging that the majority of respondents in the 
16 
17 current study agreed to be vaccinated with several reasons including the capability of the COVID- 
18 

19 19 vaccine to limit the spread of infections and reduce the number of deaths. 
20 

21 Notwithstanding, appreciable number of  radiographers, who  were youthful and self- 

22 reported their COVID-19 vaccine knowledge levels as mainly moderate/average (38.6%) and 
24 

adequate/satisfactory (27.3%) (Figure 1), were against the vaccination and gave noteworthy 
25 
26 explanations. In particular, a few believed that they have God to protect them and so will not 
27 

28 vaccinate, while others wanted to wait till when no adverse reaction happens to people of their 
29 

30 race or population after they have taken it for a while. This was found to be interesting as one 

31 would have expected that as health professionals, they would rather take the vaccine to encourage 

33 
family members to vaccinate. This attitude could be ascribed to misinformation (conspiracy 

35 theories) on social media regarding the vaccines and previous knowledge of vaccine risks which 
36 
37 some respondents might have been exposed to. Again, some also held onto the opinion that since 
38 

39 it is statistically evident that the western world is more affected by COVID-19 than African 
40 

41 countries there was no reason why African leaders should rush in getting its citizens vaccinated 

42 for a pandemic of which they suffer the least. Thus, some did not trust the government’s intentions 

44 
in the fight against COVID-19 with the vaccination exercise. A study in Italy had respondents 

46 showing similar misconceptions about the vaccine which led to hesitancy to being vaccinated.55 
47 
48 Moreover, a reasonable number of the respondents questioned the intentions of the vaccination 
49 

50 and indicated that unless it is established beyond reasonable uncertainty that the COVID-19 
51 

52 vaccine is generally safe and would not affect their spiritual well-being, they will not undergo the 

53 vaccination; a belief in illogical forces which appears to be endemic among some Ghanaian 

55 
radiographers.56 Vaccine safety has been a concern among several healthcare workers which was 

57 demonstrated in the current study. A few of the respondents cited the known adverse reactions 
58 

59 experienced with previous vaccines such as the H1N1 vaccine in 2012. These findings support 
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56 

4 previous conclusions about healthcare workers anxieties regarding the safety of vaccines.57 The 
5 
6 unwillingness to be acquiescent to COVID-19 vaccine was as a result of suspicions about the 
7 

8 efficacy and besides, the side effects of the vaccine, as was the case in the findings of Dini et al.55 
9 

10 Some respondents were also particularly concerned about the vaccine’s tolerability among the 

11 Ghanaian race. This was not surprising as different racial/ethnic depictions in COVID-19 vaccine 
13 

trials is imperative because drugs and vaccines can diversely affect groups reflecting disparity in 
14 
15 underlying experiences and environmental exposure.58 Others felt there were not enough evidence 
16 
17 to establish the potency of the vaccines. Although COVID-19 vaccines are highly effective, 
18 

19 particularly against hospitalisation and severe disease, no vaccine is 100% protective.59,60 Based 
20 

21 on some of these misgivings about the vaccines in general, some respondents reported that nothing 

22 will inspire them to take the vaccine apart from God. This is not surprising as Ghana’s population 
24 

is made up of about 71% Christians and 17% Muslims.61 Therefore, there would be a need for 
25 
26 religious leaders to play a critical role in dispelling the myths for the success of the vaccination 
27 

28 programmes. This is important because vaccination of healthcare personnel is a critical aspect of 
29 

30 occupational medicine strategies and infection control programmes within the healthcare 

31 services.62 

33 
The survey further revealed that the awareness level about COVID-19 vaccines between 

35 those who showed their inclination to receive it and those otherwise, was not statistically 
36 
37 significant. This implies that the unwillingness to partake in the vaccination was not because of 
38 

39 lack of awareness. Moreover, the performed statistical tests demonstrated that the self-reported 
40 

41 knowledge levels of the respondents did not significantly correlate with age, neither did they differ 

42 among the gender groups. This is contrary to the findings of Agyekum and colleagues63 which 

44 
demonstrated that certain demographic parameters impact on the intention to vaccinate. The 

46 findings of the current study demonstrated that the demographic variables of the radiographers 
47 
48 were not a determinant of an intention to vaccinate, and may further suggest that the positions 
49 

50 taken by the radiographers could be due to their self-conviction about the vaccine. 
51 

52 Since 1st March 2021, when the vaccination programme (Oxford–AstraZeneca COVID- 

53 19 vaccines) started in Ghana, only 1.3% of the entire Ghanaian population (30+ million) had been 

55 
fully vaccinated and 2.8% had received a single dose as of July 2021.64,65 Even though this study 

57 could not obtain data on the total number of radiographers who have been vaccinated so far, it is 
58 

59 anticipated that an innovative strategy would be needed to address the concerns raised by 
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44 

53 

4 participants of the current study to improve the vaccine acceptability among radiographers in 
5 
6 Ghana. In tackling these concerns, public health education would be important. Particularly, there 
7 

8 should be more proof to dispel the conspiracy theories being spread about the COVID-19 
9 

10 vaccination. As a proactive method to support the vaccination, this work has already led to the 

11 initiation of educational strategies aimed at encouraging vaccine uptake by radiographers. 

13 

14 
15 Conclusion 
16 
17 

18 The study showed that a large proportion of the Ghanaian radiography workforce were 
19 

20 willing to receive the vaccine, however, a significant number were not. The observed results call 

21 for an urgent public health educational intervention from stakeholders to promptly address the 

23 
COVID-19 vaccine hesitancy concerns raised by the radiographers to help increase vaccine uptake. 

25 In tackling these concerns, more education about the COVID-19 vaccines is needed to encourage 
26 
27 radiographers to develop interest in accepting them. Particularly, when offering the education 
28 

29 (through e.g. specialised CPD, seminars, conferences, talk shows etc), there should be more proof 
30 

31 of the efficacy of the various vaccines in helping to limit the spread of infections of the various 

32 variants. Furthermore, there is a need for more information and evidence to be shared on the safety 
34 

of the vaccines, particularly, among their race and tribes (e.g. among the Ghanaian population). 
35 
36 This safety education must also try to allay the fears of those who have reacted adversely to other 
37 
38 vaccines previously, those who think the vaccination is an attempt to make people infertile, and 
39 

40 those with underlying medical conditions but were unsure they could take the vaccines. There 
41 

42 should also be more than enough evidence to suggest that the vaccination exercise is generally 

43 safe. Moreover, education to dispel myths and conspiracy theories about the COVID-19 vaccine 
45 

is highly needed. 
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4 Appendix 1: Questionnaire 
5 COVID-19 vaccine uptake and insight by radiographers: A study in Ghana 
6 * Required 

8 If you consent to participate in this study, please tick the box below. 
9 Check all that apply. 

10 I consent to participate in this study. 

12 

13 DEMOGRAPHICS 
14 1. Gender 
15 Mark only one oval. 

16 Male 

18 

19 Female 
20 

21 
2. Kindly indicate your age range * Mark only one oval. 

23 

24 20- 29 years 
25 30-39 years 
26 40-49 years 

27 50-59 years 

29 60 years and above 
30 
31 3. Years of practice * Mark only one oval. 
32 Less than 10 years 
33 10- 20 years 

35 21 years and above 
36 
37 4. Work setting * 
38 

Mark only one oval. 

40 

41 Private sector 
42 Government sector 
43 Quasi‐ government sector 

45 

46 5. Highest educational level 
47 *Mark only one oval. 
48 Certificate/Diploma 

49 Bachelor of Science (BSc) 

51 Postgraduate Certificate/Diploma 
52 Master’s Degree (MSc) 
53 Doctor of Philosophy 

54 Other please specify……………………………………. 

56 

57 
58 AWARENESS OF COVID-19 VACCINES 
59 6. Have you heard of any Covid -19 vaccine? 



1 

2 

3 

59 

60 

61 

62 

63 

64 

65 

24 

 

 

7 

12 

18 

38 

43 

49 

54 

4 *Mark only one oval. 
5 Yes 
6 No 

8 

9 7. On a scale of 1-5 (where 1 is poorly knowledgeable and 5 is highly knowledgeable), how 
10 

much knowledge do you have about COVID-19 vaccine? 
11 

*Mark only one oval. (Note: Moderate is average and Adequate is satisfactory) 

13 

14 1- Poorly knowledgeable 
15 2- Fairly knowledgeable 
16 3- Moderately knowledgeable 

17 4- Adequately knowledgeable 

19 5- Highly knowledgeable 
20 
21 8. Which vaccine are you aware of being used globally? 
22 
23 

24 Check all that apply. 
25 

26 Pfizer-BioNTech 
27 

28 Moderna 

29 S inovac 
30 

31 S inopharm 
32 

33 Oxford-Astra Zeneca 

34 Sputnik V 
35 

36 Novavax 
37 Other: 

39 

40 WILLINGNESS AND UNWILLINGNESS TO RECEIVE COVID-19 VACCINES 
41 9. Would you receive any of the COVID-19 vaccines if provided? 
42 *Mark only one oval. 

44 Yes 
45 

46 No 
47 
48 

10. Kindly provide a reason for your answer to question 9. 

50 ……………………………………………………………………………………………… 
51 ……………………………………………………………………………………………… 
52 ………………………………………………………………………………………………. 
53 

11. If you would not receive any of the COVID-19 vaccines, please indicate what can be done 

55 to get you to be vaccinated. 
56 ……………………………………………………………………………………………… 
57 ……………………………………………………………………………………………… 
58 

……………………………………………………………………………………………… 
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10 

4 GENERAL PERCEPTION ABOUT COVID-19 VACCINATION 
5 
6 

7 12. What is your general view about the COVID-19 vaccination? 
8 ……………………………………………………………………………………………… 
9 

……………………………………………………………………………………………… 
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