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 93 

ABSTRACT 94 

 95 

Background: The death toll and economic disaster caused by SARS-CoV-2/ COVID-19 is still 96 

on the rise globally and in Africa with a case fatality ratio (CFR), 2.58 from 220,958 deaths out of 97 

8,556,890 cases recorded across the continent as of 14th November 2021. Local, national and 98 

international health agencies have advocated multi-pronged public health strategies to limit 99 

infections and prevent deaths. The availability of a safe and effective vaccine is critical in the 100 

control of a pandemic. Several adverse events have been reported globally for different vaccines 101 

including COVID-19 with limited or no data from Africa.  102 

Methods: This cross-sectional epidemiological study investigated the adverse events following 103 

COVID-19 vaccination in Africans between April- June, 2021 using a structured questionnaire 104 

distributed via the web for public health surveillance.  105 

Results: Out of the 1200 participants recruited, a total of 80.8% (n = 969) respondents from 35 106 

countries including 22 African countries and 13 countries where Africans live in the diaspora 107 

reported different adverse events following COVID-19 vaccination. More than half of the vaccinee 108 

were male (53.0%) and frontline healthcare workers (55.7%), respectively. A total of 15.6% (n = 109 

151) reported previous exposure to SARS-CoV-2 while about one-fourth, 24.8% (n = 240) 110 

reported different underlying health conditions prior to vaccination. Fatal cases were 5.1% (n = 111 

49) while other significant heterogenous events were reported in three categories: very common, 112 

common, and uncommon adverse events including enlarged lymph nodes 2.4% (n = 23), menstrual 113 

disorder 0.5% (n = 5), and increased libido 0.2% (n = 2). 114 

Conclusions: The study provided useful data for concerned authorities and institutions to prepare 115 

plans that will address issues related to COVID-19 vaccines. 116 

 117 

Keywords: Vaccine adverse events, SARS-CoV-2, COVID-19 vaccine, Public health, 118 

Vaccination, Adverse events following immunization (AEFI). 119 
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 132 

 133 

 134 

 135 

INTRODUCTION 136 

 137 

As the COVID-19 pandemic progresses, multilateral agencies under the coordination of the World 138 

Health Organization (WHO) are working round the clock to stem the tide of continuing infection 139 

and transmission, by not only supplying medical kits and equipment to various health care systems, 140 

but also through coordinated distribution of safe and effective vaccines. Vaccination and 141 

immunization remain the best alternative for the prevention and control of diseases worldwide (1). 142 

To date, 15th November 2021, more than 7.5 billion doses of COVID-19 vaccines have been 143 

administered among 52.1% of the global population, with an approximate of 31.2 million new 144 

doses administered daily. However, only 4.5% of the population in low-income countries have 145 

been vaccinated with approximately 300 million doses administered for full or partial vaccination 146 

in Africa (https://ourworldindata.org/covid-vaccinations?country=OWID_WRL). It is instructive 147 

to understand that Africa has an estimated population of 1.4 billion (amounting to only 21.4% of 148 

Africans vaccinated). 149 

 150 

The COVID-19 Vaccines Global Access (COVAX) facility was launched on the 24th of February, 151 

2021 to improve COVID-19 vaccine deliveries to Africa (2). Ghana and Cote D’Ivoire were the 152 

first two countries to receive the WHO approved COVISHIELD vaccine on 24th and 26th of 153 

February, 2021 respectively. These deliveries were followed by that of Nigeria, Angola, 154 

Democratic Republic of Congo and Gambia on the 2nd of March 2021. Then Rwanda on the 3rd 155 

of March, the same day as Kenya, Sudan, and Malawi, with Rwanda being the first country to 156 
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receive both AstraZeneca/Oxford vaccine and Pfizer-BioNTech mRNA vaccine from the COVAX 157 

facility (2). In addition, Benin received 144,000 COVISHIELD vaccines on the 11th March 2021.  158 

The Oxford AstraZeneca vaccine was the most widely used because of its ease of storage at a 159 

temperature of +2 to +8 °C and associated logistics, but not without its adverse events, as is 160 

observed for other COVID-19 vaccines. Generally, vaccines may produce adverse reactions due 161 

to idiosyncrasies or because the body immunological system is set to always recognise foreign and 162 

infectious agents and there is the possibility to respond physiologically through the cellular and/or 163 

humoral pathways. According to the CDC, 2021, any local or systemic health problem or side 164 

effect that occurs after vaccination or immunisation is referred to as adverse events (ADE) 165 

following vaccination or immunisation (AEFI) (3). Global adverse events following COVID-19 166 

vaccination vary based on the type of vaccine but the most common symptoms reported include 167 

fatigue, headache, muscle and joint pain, allergic skin reaction, and chills while the most prevalent 168 

events include low-grade fever, pain or redness at the site of injection often felt a few days after 169 

vaccination. Severe adverse events are possible but the chances are rare (4-8). 170 

 171 

Nevertheless, despite the identification of serious and fatal adverse events following COVID-19 172 

vaccination, a causal relationship has not been really established (9-11). Severe adverse events 173 

following vaccination have been identified by the United States of America (USA) Vaccine 174 

Adverse Event Reporting System (VAERS). According to the report of May 2021, 2 to 5 people 175 

per million vaccinated in the USA developed a severe and rare anaphylactic reaction that occurred 176 

30 minutes after vaccination. VAERS also filed 32 confirmed reports of people who developed 177 

thrombosis with thrombocytopenia syndrome (TTS) after getting the Johnson & Johnson (J&J) 178 

vaccine.  179 
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 180 

Moreover, other reports identified the occurrence of myocarditis and pericarditis mostly in 181 

adolescents and young adults who were vaccinated with the Pfizer-BioNTech and Moderna 182 

COVID-19 vaccines. In addition, VAERS reported 9,810 human deaths from 442 million doses of 183 

COVID-19 vaccines administered in the USA from December 14, 2020, through November 15, 184 

2021 (12). Although a causal link of death to COVID-19 vaccines is still being examined, 185 

important reports attributed the death that occurred to a rare, serious adverse event involving blood 186 

clots with low platelets following the J&J vaccine (12). On the other hand, thrombotic and 187 

thromboembolic adverse events and related causes of death have been reported across European 188 

countries following AstraZeneca/COVISHIELD vaccine administration (13), including but not 189 

limited to the United Kingdom (14). 190 

 191 

Until November 14, 2021, there are a total of 15,287 (0.07%) AEFI reported following 22,749,817 192 

doses of COVID-19 vaccines administered in Ontario with an overall reporting rate of 67.2 per 193 

100,000 doses, and a specific rate of 56.9 per 100,000 doses administered for the Pfizer-BioNTech, 194 

81.6 per 100,000 doses for the Moderna vaccine and 141.9 per 100,000 doses for the 195 

AstraZeneca/COVISHIELD vaccine. Furthermore, 29 reports of deaths plausibly associated with 196 

receipt of the COVID-19 vaccine have been filed and a causal relationship to any vaccine is still 197 

being investigated (7). 198 

 199 

Despite the outstanding achievements in the development and rapid approval of the different 200 

vaccines, Africa is still at high risk of a likely long-time COVID-19 community spread, and 201 

hospitalisation mainly due to unwillingness of African to receive the vaccines (15) coupled with 202 
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the scarcity of vaccine and lack of infrastructure for vaccine production on the continent as well 203 

as paucity of funds. Also, there is dearth of information and lack of report for surveillance data on 204 

adverse events following COVID-19 vaccination in Africa. Hence this public health surveillance 205 

was designed to investigate adverse events associated with COVID-19 vaccination in the African 206 

population and the management options being employed by individuals reporting adverse events. 207 

 208 

MATERIALS AND METHODS 209 

Study Design and Participants 210 

A descriptive cross-sectional, continent-based study was carried-out to monitor adverse events 211 

following COVID-19 vaccination in Africans living in Africa and diaspora between April – June 212 

2021. An online survey instrument was deployed for data collection from consenting participants 213 

recruited using a convenience sampling method. Inclusion criteria were being an African 214 

regardless of location, 18 years of age and above, and having received any of the COVID-19 215 

vaccines. Those who have not received the vaccines were excluded from the survey. Participants 216 

who met the inclusion criteria were only eligible if they had access to an electronic medium with 217 

an internet facility. Physical and paper-interviewer based questionnaires were avoided to reduce 218 

the risk of contracting and spreading SARS-CoV-2/COVID-19. An initial probable target of 50-219 

100 respondents per country was planned to be recruited from North, Southern, West, and East 220 

Africa. 221 

Questionnaire 222 

A structured, multiple-choice pretested questionnaire was designed in English Language and 223 

translated into French and Arabic by native language experts to capture the specific and logical 224 

respondents’ quantitative data in Arabic and Francophone speaking countries respectively. The 225 
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questionnaire was designed based on the WHO, FDA, and UK-NHS classification of common and 226 

uncommon COVID-19 vaccination reactions, to elicit information about respondents’ socio-227 

economic and demographic characteristics, health status and past medical history, adverse events 228 

following vaccination, and how it was managed. The questionnaire was uploaded to Google form 229 

(https://forms.gle/k9KYGp7wC4JNjZeL6, Alpha Inc., California, USA) for distribution and a 230 

one-time data collection process through various online social media platforms including 231 

WhatsApp, Facebook, Instagram, Telegram, Twitter, LinkedIn and emails. The questionnaire was 232 

earlier pretested among 30 respondents in different countries before its administration by research 233 

collaborators in various countries including Egypt, Ghana, Kenya, Morocco, Namibia, Nigeria, 234 

Rwanda, South Africa, Somalia and Sudan, among others. Continuous sharing was done on social 235 

media with sponsored advert on Facebook deployed as reminders to encourage participation.  236 

Ethical consideration 237 

Ethical approval for the study was obtained from various Institutional Review Committees of 238 

Nigeria (University of Ilorin), Egypt (Ahram Canadian University, Faculty of Oral and Dental 239 

Medicine) and Kenya (Kenyatta University). Guidelines and Code of Ethics for Human research 240 

were observed in line with the Declaration of Helsinki-Ethical Principles for Medical Research 241 

involving Human Subjects (64th World Medical Association General Assembly, Fortaleza, Brazil, 242 

October 2013). Participation in the study was voluntary, allowing any participant to quit at any 243 

stage without submitting the online form. All participants consented to the study by initially 244 

selecting an option to: “voluntarily agree or disagree to participate in the current study” leading to 245 

the study questionnaire or finished page as the case may be. Data collection was anonymous and 246 

respondents’ information was kept highly confidential. 247 

 248 
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Data analyses and Statistics 249 

The collated public health surveillance data on adverse vaccine events were retrieved from the 250 

Google form in excel format for sorting and coding. Categorical variables were presented as 251 

frequencies and proportions using descriptive statistics. Chi-square test (and Fisher’s exact test for 252 

2 × 2 tables) was used to test for statistical significance between variables and the demographic 253 

(independent) values. Variables considered include demographic characteristics such as age 254 

(categories), gender, educational attainment, community type (rural, urban, semi-urban), 255 

questionnaire items concerning adverse events and subsequent reactions following vaccination. 256 

All the vaccinated participants were included in the adverse events’ data analyses irrespective of 257 

the number of COVID-19 vaccine doses or type received. The proportion of vaccinees who 258 

reported side effects post-vaccination were calculated. Differences between the severity of post-259 

vaccination adverse events were compared to investigate the variability in different categories and 260 

between variables. The event of previous exposure to SARS-CoV-2/ COVID-19 and the 261 

consequence of adverse reaction was compared to the naive population. 262 

No adjustments were made for missing data, and all analyses used complete case analysis. P-values 263 

were two-sided, and analyses were carried out at 95% confidence interval using Statistical Package 264 

for the Social Sciences (SPSS) software v.22 and the GraphPad Prism 9.0.0 (121). 265 

 266 

RESULTS AND DISCUSSION 267 

This is a report of the first pan-African findings on rare and fatal cases following COVID-19 268 

vaccination among Africans, using the common vaccines administered in the continent. It also 269 

detailed past exposure to SARS-CoV-2 and hospitalisation following vaccination, how adverse 270 

events were treated by Africans, and how they were recommended for COVID-19 vaccination (Fig 271 
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1). The major strengths of this research include the fact that it is a population-based, and 272 

geographically diverse study over time (Klein et al., 2021). 273 

 274 

 275 

Fig 1. Flow chart of Participants on Adverse events following COVID-19 Vaccination in Africa. 276 

 277 

Out of the overall participants (n = 1200), a total of 19.2% (n = 231) were excluded as they did not 278 

meet the study inclusion criteria or decline participation by not giving their consent while 80.8% 279 

(n= 969) reported different adverse events following COVID-19 vaccination from 35 countries 280 
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including 22 African countries: Cameroon, Egypt, Ethiopia, Gambia, Ghana, Liberia, Kenya, 281 

Malawi, Morocco, Namibia, Niger, Nigeria, Rwanda, Somalia, South Africa, Tanzania, Tunisia, 282 

Uganda, Swaziland, Sudan, Zambia, Zimbabwe (Fig 2)  283 

 284 

  285 

Fig. 2: Distribution of respondents to questions on adverse events of COVID-19 vaccination in 286 

African countries. 287 

 288 

Participants from 13 countries (USA, UK, Saudi Arabia, Canada, UAE, Bahrain, Qatar, Brazil, 289 

China, Finland, Ireland, Philippines, and Sweden) represent Africans who live in the Diaspora (Fig 290 

3). Surveillance for adverse events following vaccination is crucial to ensure safety, maintain trust, 291 

and guide policy-makers. This is further corroborated by several studies reported elsewhere 292 

including in Asia (16-18), America (12, 19), and Europe (20, 21). 293 

 294 
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  295 

Fig. 3: Distribution of some Africans vaccinated against COVID-19 living in the Diaspora 296 

 297 

Different demographic profiles of Africans vaccinated against COVID-19 were investigated with 298 

the highest 40.7% young (25-34 years) population who may be at a higher risk of blood clots (22) 299 

and other adverse events, and a decrease in the vaccinated population as the age increases except 300 

for the age category 18-24 years. This trend is in line with previous reports that youths are more 301 

willing to partake in vaccination compared to the older population (18, 23). Furthermore, Klein, 302 

Lewis (19) reported the largest number of doses (5124940) from vaccinees aged 18 to 49 years. It 303 

should however be noted that online questionnaire administration may also facilitate more 304 

inclusion of the youth group. 305 

In this study, more than half of the vaccinated population are male (53.0%) (Table 1), this 306 

observation is similar to the finding of Sakinah, Nugraha (18) that found no significant statistical 307 

difference in AEFI reported based on gender, an implication of no correlation between gender and 308 

reactogenicity. The proportion of frontline healthcare workers that participated in the study was 309 

55.7%, an unsurprising observation, because of the need to prioritise vaccination and proper 310 



13 
 

surveillance of AEFI among healthcare workers in order to reduce occupational hazard and the 311 

burden of hospitalisation associated with SARS-CoV-2/ COVID-19 infection. 312 

 313 

Table 1: Demographic distribution of Africans Vaccinated for COVID-19 314 

 315 

Category Frequency Percentage 

Age     

18-24 84 8.7 

25-34 394 40.7 

35-44 268 27.7 

45-54 123 12.7 

55-64 69 7.1 

>65 31 3.2 

Gender     

Male 514 53.0 

Female 455 47.0 

Education     

Tertiary 804 83.0 

Secondary  49  5.1 

Primary  10  1.0 
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Others 89 9.2 

None 17 1.8  

Occupation     

Frontline Healthcare Workers 540 55.7 

Frontline Non- healthcare Workers  127 13.1 

Others 302 31.2 

Community     

Urban 727 75.0 

Semi-urban 149 15.4 

Rural 93 9.6 

 316 

 317 

A total of 15.6% (n=151) reported previous exposure to SARS-CoV-2/ COVID-19. Earlier 318 

investigators opined that prior exposure may alter the response of participants to COVID-19 319 

vaccination. However, there is a need for further studies to unravel the effect and mechanism of 320 

immunological response of past exposure to SARS-CoV-2/COVID-19 and vaccination, especially 321 

among the African populace. About a quarter, 240/969 (24.8%) of vaccinated Africans reported 322 

different underlying conditions prior to COVID-19 vaccination. Cardiovascular diseases such as 323 

high blood pressure and heart diseases accounted for more than one-third (38.8%), followed by 324 

asthma (17.9%) and diabetes (12.9%), while glaucoma and arthritis of 0.2% each respectively were 325 

the least reported (Table 2). Although there is burgeoning data on the mystery and mechanistic 326 

roles surrounding the interference of these underlying health conditions in the general population, 327 



15 
 

including among Africans (24), they remain potential predictors of various adverse events 328 

following COVID-19 vaccination. 329 

 330 

Table 2: African respondents earlier diagnosed positive for SARS-CoV-2 and underlying 331 

conditions before COVID-19 vaccination. 332 

 333 

  Frequency 
(n=969) 

Proportion 
(%) 

Earlier diagnosed positive     

No 799 82.5 

Yes 151 15.6 

Missing 19 2.0 

 Underlying conditions     

No 729 75.2 

Yes 240 24.8 

CVD 93 38.8 

Asthma 43 17.9 

Diabetes 31 12.9 

Obesity 26 10.8 

Infectious Diseases 14 5.8 

GIT Diseases 10 4.2 



16 
 

Haematological disorder 9 3.8 

Cancer 5 2.1 

Arthritis 2 0.8 

Glaucoma 2 0.8 

Others 5 2.1 

 334 

 335 

 336 

Oxford-AstraZeneca remains the highest (77.8%) administered COVID-19 vaccine across 337 

different countries in Africa (Table 3) and elsewhere in the world, despite the fact that the African 338 

Union is now looking for alternatives to AstraZeneca with the possibility of Johnson and Johnson 339 

as a replacement for its planned 400 million doses for distribution among her states (22). 340 

 341 

 342 

 343 

 344 

 345 

 346 

 347 

 348 

 349 

 350 

 351 

 352 

 353 

 354 

 355 

 356 

 357 

Table 3: Vaccine dose and types administered for COVID-19 in Africa 358 

 359 
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  Frequency 
n=969 

Proportion 
% 

Vaccine dose     

First dose 811 83.7 

Complete dose 158 16.3 

Vaccine Brand Vaccinees  %  

Oxford-AstraZeneca 754 77.8 

Johnson & Johnson 5 0.5 

Covaxin 9 0.9 

Sinopharm-BBIBP 44 4.5 

Moderna 17 1.8 

Pfizer-BioNTech 88 9.1 

CoronaVac 6 0.6 

Sputnik V 7 0.7 

Sinopharm-WIBP 5 0.5 

Covi Vac 2 0.2 

Others 32 3.3 

 360 

 361 
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These data showcased incidents of serious rare and fatal cases following COVID-19 vaccination, 362 

including bleeding/ unusual weakness 5.3% (n=51), reported number of deaths 5.1% (n=49), 363 

convulsion 4.3% (n =42), breathing difficulty 2.7% (n =26), and hearing/vision problem 2.2% (n 364 

= 21). It is probable that these may have been missed out in clinical trials despite the willingness 365 

of Africans 35.8% (n=347) to partake in clinical trials (Table 4). The serious rare and fatal cases 366 

reported amongst Africans agree with the adverse events and deaths reported by the European 367 

Medicines Agency (20) including the fatal cases, along with the blood, ear, eyes, and respiratory 368 

disorders following COVID-19 vaccination. However, it does not sufficiently prove that the 369 

vaccines caused the adverse events. 370 

 371 

Although some of the adverse events were reported to resolve within a few days after vaccination, 372 

in actual fact, they may be the reaction of the immune system shortly after vaccination (also known 373 

as reactogenicity) (21, 25). The CDC recommends that individuals having severe allergic reactions 374 

immediately (within 4 hours) or some days after administration of the vaccine should refrain from 375 

getting a second shot of that type of vaccine that produced the event (26). Generally, the WHO, 376 

CDC, and major international organisations and experts in vaccinology agreed that the efficacy of 377 

the current COVID-19 vaccines at reducing the spread of SARS-CoV-2, disease complications 378 

and deaths far outweigh the likely risk of adverse events. 379 

 380 

 381 

 382 

 383 

 384 

 385 

 386 

Table 4: Rare and fatal cases following COVID-19 Vaccination among Africans 387 

 388 
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  Frequency 
(n= 969) 

Per cent 
(%) 

P-value 
 

Bleeding/ Unusual 
weakness 

      

No 918 94.7 <0.0001 

Yes 51 5.3   

Died after vaccination       

No 920 94.9 <0.0001  

Yes 49 5.1   

Seizure (convulsion) or 
high fever after hours or a 
few days 

      

No 927 95.7  <0.0001 

Yes 42 4.3   

Breathing difficulty       

No 943 97.3  <0.0001 

Yes 26 2.7   

Hearing/ Vision problem       

No 948 97.8 <0.0001  

Yes 21 2.2   
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Clinical trial       

No 622 64.2 <0.0001  

Yes 347 35.8   

 389 

*The deaths were accounted for by the healthcare workers that attended to the vaccinees with 390 

adverse events leading to deaths, or the family members of the dead persons. 391 

 392 

 393 

We have determined some heterogenous adverse events to COVID-19 vaccine’ administration in 394 

Africa. These heterogenous adverse events among Africans were statistically significant, and can 395 

be reported in three categories: uncommon, common, and very common signs. Reported 396 

uncommon signs include feeling dizzy 11.9% (n=116), abdominal pain 3.3% (n=32), itchy skin or 397 

rash 2.9% (n=28), enlarged lymph nodes 2.4% (n=23), and menstrual disorder 0.5% (n=5) (Table 398 

5). Out of the common adverse events, fever 33% (n=320), injection site swelling, redness or lump 399 

18.2% (n=176), and influenza-like symptoms 12.1% (n=117) were the most reported, while fatigue 400 

40% (n=388), tenderness 39.2% (n=380), and headache 37.5% (n=363) represent the topmost very 401 

common signs. These adverse events among Africans reported here align with similar ones 402 

reported from other continents including dizziness, fever, and tenderness at the injection site 403 

remain recurrent, while abdominal pain and menstrual disorder were less reported in other 404 

populations (17, 20, 21). 405 

Nonetheless, transient local inflammation signaling neutrophils and antigen presenting cells to the 406 

site of injection is expected after intramuscular administration of lipid nanoparticle-formulated 407 

mRNA vaccines. According to the CDC, following the administration of the first dose of the 408 

COVID-19 vaccine, if an itch, swollen or painful rash is observed, such person(s) should be treated 409 

with antihistamine or acetaminophen. If fatigue or pain is observed, treatment is equally 410 
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recommended before such candidates proceed for the second shot of the vaccine based on 411 

availability to affirm complete protection (26). In all cases, it becomes necessary to critically 412 

evaluate patients’ previous medical histories and vaccine-associated allergies in detail; it is also 413 

important to monitor vaccinated persons for at least 30 minutes following COVID-19 vaccine 414 

administration to ensure that no immediate untoward effects are observed. 415 

 416 

Table 5: Adverse events following COVID-19 Vaccination among Africans 417 

 418 

 
Frequency 

(n=969) 

Percentage P-value 

I experienced uncommon signs including:     <0.0001 

None 651 67.1   

Feeling dizzy 116 11.9   

Decreased appetite 62 6.4   

Excessive sweating 41 4.2   

Abdominal pain 32 3.3   

Itchy skin or rash 28 2.9   

Enlarged lymph nodes 23 2.4   

Menstrual disorder 5 0.5   

Hunger 4 0.4   

Increased libido 2 0.2   
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I experienced common signs including:       

None 508 52.4 <0.0001 

Fever 320 33.0   

Swelling, redness or a lump at the injection site 176 18.2   

Flu-like symptoms such as high temperature, sore 
throat, runny nose, cough and chills 

117 12.1   

Being sick (vomiting) 44 4.5   

Diarrhoea 20 2.1   

Heaviness of the head 2 0.2   

Bone ache 1 0.1   

Lymph node enlargement 1 0.1   

I experienced very common signs including:     <0.0001 

None 220 22.7   

Feeling tired/fatigued   388 40.0   

Tenderness, pain, warmth, itching or bruising where 
the injection was given 

380 39.2   

Headache 363 37.5   

Generally feeling unwell 339 34.9   

Chills or feeling feverish 293 30.2   
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Joint pain/ muscle ache 269 27.8   

Feeling sick/ nausea 115 11.9   

Deep sleep 5 0.5   

Lymph in armpits 3 0.3   

Mouth sores 1 0.1   

Boil 1 0.1   

Experienced lower sex drive 1 0.1   

Diarrhoea 1 0.1   

Ear pain 1 0.1   

Chest pain 1 0.1   

Vomiting 1 0.1   

Blood (red) spot on left eye 1 0.1   

Tender swollen tongue, loss of taste and appetite 1 0.1   

Insomnia 1 0.1   

Dry cough 1 0.1   

Rhinitis 1 0.1   

Numbness at neck and hand after 2nd dose for one 
night 

1 0.1   

 419 
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  420 

In our survey, Nigeria recorded the highest number of participants (33.7%), followed by Ghana 421 

(23.3%) and Kenya (9.7%) respectively (Table 6). Whether this observation was due to willingness 422 

of the respondents to complete the questionnaire, the intensity of administration of the 423 

questionnaire, ability to access the questionnaires, or the effect of population distributions is 424 

unclear. However, the reasons for low participation in online surveys in Africa are obvious and 425 

multifaceted, including but not limited to the lack of power supply, poor access to or irregular 426 

internet and electronic gadgets, lack of motivation, perception of questionnaires as too burdensome 427 

or intrusive, unexplained context of the objectives, or ethical-related issues. 428 

 429 

 430 

 431 

 432 

 433 

 434 

 435 

 436 

 437 

 438 

 439 

 440 

Table 6: Distribution in some African countries based on the number of willing participants 441 

 442 

Country Frequency Proportion (%) 

Nigeria 327 33.7 
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Ghana 226 23.3 

Kenya 94 9.7 

Diaspora 83 8.6 

Morocco 52 5.4 

Egypt 50 5.2 

Somalia 49 5.1 

Sudan 40 4.1 

Rwanda 27 2.8 

 443 

 444 

 445 

A large proportion of Africans 37% (n=361) with COVID-19 adverse events managed and treated 446 

the reactions at home without any visit to the hospital (Fig 3) while 1% (n=7) sought the option of 447 

traditional remedy. These observations agree with the review of Hernández, Calina (21) that only 448 

a limited proportion (typically less than 0.1% of the participants) who have serious adverse events 449 

elsewhere considered treatment. These may be a reflection of the following: 1) the under-resourced 450 

situation of most healthcare facilities in Africa; 2) the lack of healthcare service delivery where it 451 

is most needed among the poor, and 3) the costs associated with seeking healthcare in Africa, 452 

including the lack of health insurance for the majority of the populations. In addition, previous 453 

experiences of people seeking hospitalization including wrong or unfavorable evaluations and 454 

diagnoses by physicians, health care organisations, or the low perceived need to seek medical care 455 

with views that the illnesses or symptoms will improve over time, or time constraints to visit 456 

hospitals may also be major constraint (27). 457 
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  458 

 459 

 460 

 461 
 462 

Fig. 3: How Adverse events of COVID-19 vaccination were treated among Africans 463 

 464 

Study participants were vaccinated for COVID-19 significantly based on the recommendations 465 

given by healthcare workers (23.8%), various levels of governments (17.9%), personal research/ 466 

investigation (15.0%), public health organisations/ institutions (14.3%), and scientists (13.5%). 467 

These sources are about 5-10 times the enablers of COVID-19 vaccination compared to the least 468 

recommendations received from religious and community leaders (2.7%), social media (2.7%), 469 

not-for-profit organizations (NGOs) (0.8%), and celebrities (0.3%) (Fig 4). For the society to 470 

benefit from optimal coverage of COVID-19 vaccine administration, the proposal of Anjorin, 471 

Odetokun (15), on the use of multi-channel vaccination campaign strategy is apt in view of findings 472 

from this study. 473 

 474 

Home remedy: 
361 (37%) 

Resolved: 279
(29%)

No adverse 
event:

278 (29%)

Hospitalised: 
44 (4%)

Traditional: 
7 (1%)
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 475 

Figure 4: Distribution of recommendations that enhanced COVID-19 vaccination among 476 

Africans 477 

 478 

 479 

In the new world, a reporting system such as the Vaccine Adverse Event Reporting System 480 

(VAERS) has been introduced by the CDC and US Food and Drug Administration (FDA) to record 481 

any adverse events known to occur in the future after vaccination. The system also proffers 482 

invaluable information to vaccinologists to guarantee safety (28). Whether the adoption of such 483 

technologies has wide adoption in Africa is doubtful. However, selected African countries are 484 

utilising similar technologies. This includes for instance, the Med Safety App, originally developed 485 

by the WEB-Recognising Adverse Drug Reactions (WEB-RADR), which was aimed to self-report 486 

suspected adverse events following vaccines or drugs for proper monitoring. In Nigeria, for 487 

instance, such monitoring is conducted by the National Agency for Food and Drug Administration 488 

and Control (NAFDAC) (https://www.nafdac.gov.ng/wp-489 

content/uploads/Publications/Others/Events_PDF/how-to-download-the-med-safety-app-1-490 

1.pdf), and in South Africa, the tool is equally applied (Med Safety App - SAHPRA 491 
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(https://medsafety.sahpra.org.za)). There is therefore a need to promote the utilisation of easy to 492 

access and report tools like the above, and encourage other African countries that are yet to 493 

voluntarily adopt and utilise such available reporting systems to join the league of adoptees for 494 

proper documentation and future informed decision making.  495 

 496 

We have evaluated the adverse events following the use of COVID-19 vaccines in Africa and 497 

report our findings. However, our study is subjected to some limitations. One, since the study is 498 

based on a willingness to participate, it became difficult to get proportional representation per 499 

country or to get all the countries enrolled based on density of vaccination per country or other 500 

logical considerations. This may have affected the statistically empirical determination of expected 501 

number of participants per country, thus skewing the analyses, including for the outcomes that are 502 

less frequent. It should be noted that some variables and predictors of interest were not captured 503 

in this preliminary report, perhaps due to the intrusive nature of the associated questions which 504 

may discourage the participants from cooperating with filling the questionnaires.  505 

 506 

CONCLUSIONS 507 

We hereby report adverse events following COVID-19 vaccination from a total of 80.8% (n= 969) 508 

Africans in 35 different countries. Previous exposure to SARS-CoV-2/COVID-19 was reported by 509 

15.6% (n=151) participants with various underlying diseases. Oxford-AstraZeneca remains the 510 

most (77.8%) administered COVID-19 vaccine across African countries. The most worrisome rare 511 

and fatal cases include bleeding/ unusual weakness 5.3% (n=51), reported number of deaths 5.1% 512 

(n=49), convulsion 4.3% (n =42), breathing difficulty 2.7% (n =26), and hearing/vision problem 513 

2.2% (n = 21) while heterogenous adverse events were reported in three categories as uncommon, 514 
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common, and very common signs including abdominal pain 3.3% (n=32), enlarged lymph nodes 515 

2.4% (n=23), and menstrual disorder 0.5% (n=5). Perhaps, an advanced, government based, more 516 

robust real-time online data capturing system for reporting continuous sentinel AEFI surveillance, 517 

instituted in different African countries, from which future data may be mined for analysis, may 518 

be necessary. Such a database may be managed by the Africa Union or its agency, the Africa 519 

Centres for Disease Control and Prevention on behalf of the member states, similar to databases 520 

that exist in other continents. 521 
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 618 

APPENDIX 619 

STUDY QUESTIONNAIRE 620 

 621 

1. CONSENT STATEMENT: Do you agree to participate in the study?   622 

I disagree with participating in the current study (0), end survey. 623 

I voluntarily agree to participate in the current study (1), Continue…….. 624 

 625 

ADVERSE EVENTS FOLLOWING COVID-19 VACCINATION IN AFRICA 626 

BIODATA 627 

2. Have you been vaccinated against COVID-19? 628 

Yes (1), proceed, or No (0), end of survey. 629 

3. Age………………….18-24 (1); 25-34 (2); 35-44 (3); 45-54 (4); 55-64 (5); >65 (6)  630 

4. Gender (M/F). Male (1) Female (2) Other. 631 

5. Highest Level of Education Completed: None (0) Primary (1) Secondary (2) Tertiary (3) 632 

Other (4). 633 

6. Country of residence……………  A drop down of all countries.……………. 634 

7. Community setting (Urban/semi-urban/rural) Rural (1) Semi-urban (2) Urban (3). 635 

Dropdown menu to choose state. 636 
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8. Occupation…………………. Frontline medical/ healthcare worker (1) Frontline non-637 

healthcare worker (2) Other (3). 638 

 639 

SELF-REPORTED HEALTH STATUS 640 

1. I have been diagnosed positive to SARS-CoV-2/ COVID-19 before? Yes/ No 641 

2. I have received the COVID-19 vaccine………… First dose (0) Complete dose (1). 642 

3. Date of first dose……………  643 

4. Date of Second dose………………… 644 

5. I know the brand name of the COVID-19 vaccine I was administered. Dropdown menu to 645 

choose vaccine brand name  646 

6. I experienced very common signs including: 647 

Tenderness, pain, warmth, itching or bruising where the injection was given. 648 

generally feeling unwell. 649 

feeling tired/ fatigue. 650 

chills or feeling feverish. 651 

Headache. 652 

feeling sick/ nausea. 653 

joint pain/ muscle ache. 654 

Dropdown menu to choose multiple common signs 655 

7. I experienced common signs including: 656 

swelling, redness or a lump at the injection site 657 

fever 658 

being sick (vomiting) or diarrhoea. 659 

flu-like symptoms, such as high temperature, sore throat, runny nose, cough and chills. 660 

Dropdown menu to choose multiple common signs. 661 

8. I experienced uncommon signs including: 662 

Feeling dizzy 663 

decreased appetite 664 

abdominal pain 665 

enlarged lymph nodes 666 

excessive sweating, itchy skin or rash. 667 

Dropdown menu to choose multiple common signs. 668 

Multiple choice questions (Yes/No): 669 

9. I experienced unknown severe allergic reaction (anaphylaxis). 670 

10. I experienced fever in 5-7 days following vaccination. Yes (1) No (0). 671 

11. I had pain at the site of COVID-19 vaccine injection. Yes (1) No (0). 672 

12. I experienced joint or muscle pain. Yes (1) No (0). 673 

13. I experienced general rash 7 and 10 days after vaccination Yes (1) No (0). 674 

14. I had seizure (black-out or convulsions) or high fever (after few hours or a few days) Yes 675 

(1) No (0). 676 
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15. I had problems with hearing or vision, Hives (other itching or irritation) Yes (1) No (0). 677 

16. I experienced extreme drowsiness, and fainting. Yes (1) No (0). 678 

17. I experienced bleeding, or unusual weakness. Yes (1) No (0). 679 

18. I experienced difficulty in breathing or swallowing. Yes (1) No (0). 680 

19. Please state any other adverse event/ sign or symptom you experienced following COVID-681 

19 vaccination (if not already captured above). Yes (1) No (0). 682 

20. How was the adverse event treated? ……………….. At home (1) Hospital (2) Traditional 683 

remedy (3) I did not treat it, it resolved spontaneously (4) I did not have any adverse effect (5). 684 

Other (6). 685 

21. Have you ever had severe allergic reaction (anaphylaxis) following any other vaccination 686 

Yes (1) No (0). 687 

22. I know somebody who died following COVID-19 vaccination complication? Yes (1) No 688 

(0). 689 

23. Do you have any underlying disease(s)/ health challenge(s)? Yes (1) No (0). 690 

24. Please state the underlying disease(s)/ health challenge(s) you had before taking the 691 

COVID-19 vaccine (Select all that apply). 692 

25. Please state any other underlying disease(s)/ health challenge(s) you had before taking the 693 

COVID-19 vaccine (if not captured above). 694 

KNOWLEDGE/PERCEPTION OF VACCINES AND ACCEPTANCE OF COVID-19 695 

VACCINE 696 

1. I understand how vaccines work. No (0), Yes (1). 697 

2. I would be willing to participate in a clinical trial for a coronavirus vaccine. No (0), Yes 698 

(1). 699 

3. Are you aware of the ingredients of COVID-19 vaccine? No (0), Yes (1). 700 

4. Are you aware of the side effects of the COVID-19 vaccine? No (0), Yes (1). 701 

5. I received the COVID-19 vaccine because it was recommended by religious leaders (1), 702 

community elders (2), NGO (3) Government (4) Healthcare workers (5), scientists (6), news media 703 

(7), social media (8), celebrities (9), schools (10), public health organizations (NCDC) (11), my 704 

own research (12), friends (13), family (14), Not applicable (15). 705 

6. I got the COVID-19 vaccine jab because of the ease of my house/ office to the vaccination 706 

center. No (0), Yes (1). 707 

7. To reach my nearest vaccination center, it took <15min (1), <30min (2), 1hr (3), <2hr (4), 708 

>2hr (5). 709 

8. The COVID-19 vaccine should be made mandatory for all. No (0), Yes (1), Maybe (2). 710 

9. For future cohort study, can we contact you through your email? 711 

Yes (1), email: ……………………. , No (0), end survey. 712 


