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Objectives: For Tanzania, including Zanzibar, the development of the COVID-19 pandemic has remained unclear 

since the reporting of cases was suspended during 2020/21. Our study was the first to analyze data on COVID-19 

seroprevalence in the Zanzibari population before the Omicron variant wave began in late 2021. 

Design: During August through October 2021, representative cross-sectional data were collected from randomly 

selected households in 120 wards of the two main islands, Unguja and Pemba. Participants voluntarily provided 

blood samples to test their sera for antibodies against SARS-CoV-2 using a semiquantitative enzyme-linked im- 

munosorbent assay (ELISA). 

Results: 58.9% of the 2051 sera analysed were positive, without significant differences between Unguja and 

Pemba or between rural and urban areas. The results were in agreement with observations from other sub-Saharan 

African countries. 

Conclusions: The antibody levels observed were most likely due to previous infections with SARS-CoV-2, since 

vaccination was generally not available before the survey. Therefore, this study offers the first insights into how 

many Zanzibari had COVID-19 before the Omicron variant emerged. Furthermore, it provides an appropriate 

basis for a follow-up survey addressing how this seroprevalence has influenced susceptibility to the Omicron 

variants, given the use of harmonized methodologies. 
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COVID-19 was declared as a global pandemic in early 2020. Follow-

ng the first case reports in March 2020 ( WHO, 2022 ), Tanzania imple-

ented a range of protective measures. However, in May 2020 Tanzania

topped reporting COVID-19 cases to WHO, and most restrictions were

ifted by May 18 th . In mid 2021, Tanzania resumed reporting, includ-

ng previously detected COVID-19 cases, resulting in 33 836 confirmed

ases and a death toll of 803 by April 1, 2022 ( The United Republic of

anzania, Ministry of Health, 2022 ). These data clearly showed COVID-

9 waves for April–June 2020, January–March 2021, and June–August

021, coinciding with the original, Alpha, and Delta variant waves, as

ell as for the Omicron variants from December 2021 through March

022 ( The United Republic of Tanzania, Ministry of Health, 2022 ). 

Herd (or population) immunity is achieved if a sufficient propor-

ion of a population has acquired immunity, through natural infection
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r vaccination, to prevent further spread of the pathogen. To achieve

his for COVID-19, vaccination is the most efficient and preferred way,

ccording to WHO ( WHO, 2020 ), although the proportion that must

e vaccinated to effect herd immunity is still not known. While sev-

ral efficient vaccines have been produced, in most sub-Saharan Africa

ountries these have only become available late and in low numbers.

anzibar began vaccination in July 2021 ( Mikofu, 2021 ), with vaccina-

ion coverage in Tanzania including Zanzibar remaining at around 5%

 The United Republic of Tanzania, Ministry of Health, 2022 ). 

While confirmed COVID-19 cases correspond to only 0.5% of the

opulation, an unknown number of SARS-CoV-2 infections must be ex-

ected. Seroprevalence of anti-SARS-CoV-2 antibodies can provide es-

ential information ( Bobrovitz et al ., 2021 ). Our study, carried out in

n 2021, was the first to provide data on COVID-19 seroprevalence in

he Zanzibari population before the Omicron variant wave started in

ovember 2021. 
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Table 1 

Regional seroprevalences; total number of tests conducted in Unguja and Pemba and their respective dis- 

tricts, with seropositivity as a percentage. 

District Seropositive, N (%) Seronegative, N (%) Borderline, N (%) Total, N 

Total (Unguja) 773 (57.1%) 486 (35.9%) 94 (6.9%) 1353 

North A (Kaskazini A, Unguja) 84 (56.8%) 53 (35.8%) 11 (7.4%) 148 

North B (Kaskazini B, Unguja) 93 (62.4%) 49 (32.9%) 7 (4.7%) 149 

Central (Kati, Unguja) 160 (58.4%) 93 (33.9%) 21 (7.7%) 274 

South (Kusini, Unguja) 81 (59.1%) 50 (36.5%) 6 (4.4%) 137 

West (Magharibi, Unguja) 159 (53.4%) 122 (40.9%) 17 (5.7%) 298 

Urban (Mjini, Unguja) 196 (56.5%) 119 (34.3% ) 32 (9.2%) 347 

Total (Pemba) 394 (56.4%) 267 (38.3%) 37 (5.3%) 698 

Chake Chake (Pemba) 112 (60.5%) 59 (31.9%) 14 (7.6%) 185 

Micheweni (Pemba) 85 (50.6%) 74 (44.0%) 9 (5.4%) 168 

Mkoani (Pemba) 127 (56.2%) 89 (39.4%) 10 (4.4%) 226 

Wete (Pemba) 70 (58.8%) 45 (37.8%) 4 (3.4%) 119 

Total (Zanzibar) 1167 (56.9%) 753 (36.7%) 131 (6.4%) 2051 

Table 2 

Sex and age distribution of seroprevalences; total number and percentage of tests conducted. 

Population tested Seropositive, N (%) Seronegative, N (%) Borderline, N (%) Total, N 

Female 626 (56.1%) 416 (37.3%) 74 (6.6%) 1116 

Male 541 (57.9%) 337 (36.0%) 57 (6.1%) 935 

Age group < 10 years 152 (51.9%) 125 (42.7%) 16 (5.5%) 293 

Age group 10–13 years 173 (61.6%) 97 (34.8%) 10 (3.6%) 280 

Age group 14–16 years 121 (66.5%) 49 (26.9%) 12 (6.6%) 182 

Age group 17–59 years 601 (54.9%) 412 (37.7%) 81 (7.4%) 1094 

Age group ≥ 60 years 120 (59.4%) 70 (34.7% ) 12 (5.9%) 202 

Total participants 1167 (56.9%) 753 (36.7%) 131 (6.4%) 2051 
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tudy area, study design, and sampling 

This cross-sectional study was designed to provide representative

eroprevalence data from the main islands, Unguja and Pemba. 120 of

he total 388 wards (Shehias) were randomly selected, covering both

rban and rural areas. 354 randomly selected households were vis-

ted from July 28 through October 20, 2021. All household members

ere enrolled, irrespective of their age or sex, as in a previous survey

 Nyangasa et al ., 2016 ). All eligible participants gave written consent

n an entirely voluntary manner after all relevant information had been

rovided in the local language. 

Venous blood samples were collected into clotting activation tubes

nd transported to the laboratory for processing. Following centrifuga-

ion, serum was stored at − 80°C. 

aboratory analysis 

The EUROIMMUN Anti-SARS-CoV-2 ELISA (IgG) kit provided a semi-

uantitative analysis in detecting human IgG antibodies against the S1

omain of SARS-CoV-2 spike protein, thus indicating prior infections,

nd has been recommended for seroprevalence surveys such as this

 Gededzha et al ., 2021 ). Using the kit’s calibrator, a ratio-based analysis

OD of sample/OD of calibrator) of the obtained data was performed to

ifferentiate between negative (ratio below 0.8), positive (ratio above

.1), and borderline cases. According to the manufacturer’s information,

his kit offered a positive agreement of 90% (95% CI = 73.5–97.9%),

ounting borderlines as negative, and a negative agreement of 100.0%

95% CI = 95.5–100.0%). 

esults and discussion 

Until now, the frequency of SARS-CoV-2 infections causing COVID-

9 in Tanzania has been unknown. Seroprevalence provides important

nformation on how many individuals have been exposed to SARS-CoV-

 before sampling. Our study was the first report on anti-SARS-CoV-2
121 
eroprevalence in the Zanzibar population. In total, 2071 participants

66.2% of 3143) from 349 (98.6%) households in this survey provided

lood samples, from which 2051 serum samples were available to be

ested for anti-SARS-CoV-2 IgG; 56.9% of these samples were positive.

ince vaccination against COVID-19 had not been generally available to

articipants, the antibodies detected were likely to have been induced by

receding SARS-CoV-2 infection(s) during the various COVID-19 waves

 The United Republic of Tanzania, Ministry of Health, 2022 ). 

Seroprevalence was relatively evenly distributed, with only minor

ifferences observed ( Table 1 ), resulting in no significant differences

 p > 0.9999) between Unguja and Pemba. On Unguja, the seropreva-

ences observed in the urban districts of Magharibi and Mjini were

ower, whereas on Pemba the lowest level recorded was in Micheweni,

 rural district ( Table 1 ). Prevalence was slightly higher in males com-

ared with female participants. The highest seroprevalence was ob-

erved in adolescents ( p > 0.9137) ( Table 2 ). 

In summary, this first population-based survey uncovered

idespread SARS-CoV-2 seropositivity across all districts of Zanz-

bar prior to the onset of the current Omicron-dominated wave.

verall, the seroprevalences observed were similar to those observed

n other sub-Sahara Africa countries ( Lewis et al ., 2022 ). 

At present, this level of seroprevalence cannot be considered as herd

mmunity, since it is uncertain how antibody levels correlate with virus

eutralization, protection against reinfection, symptomatic cases, and

symptomatic cases ( Centers for Disease Control and Prevention, 2020 ;

amady et al ., 2022 ). In this respect, future studies comparing the sero-

revalences reported here with the situation during/after the Omicron

ariant wave could provide important information, especially if using

dentical tools to correlate analyses with neutralising activities against

micron and previous variants in these sera. 
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