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Abstract 

Background: Ethnically minoritised people have been disproportionately affected by the COVID‑19 pandemic. 
Emerging evidence suggests a lower uptake of the vaccine in ethnically minoritised people, particularly Black females 
of reproductive age. Unvaccinated pregnant women are high risk for morbidity and mortality from COVID‑19. Mid‑
wives are the principal healthcare professionals responsible for counselling the pregnant population on decisions 
relating to vaccine uptake. The aim of this study was to explore midwifery uptake of and attitudes towards the COVID‑
19 vaccine in two ethnically diverse areas.

Methods: A 45‑point questionnaire was circulated over a six‑week period to midwives employed in two teaching 
hospitals in England; London (Barts Health NHS Trust) and Sussex (Brighton and Sussex University Hospitals NHS Trust 
(BSUH)). A total of 378 out of 868 midwives responded. Results were analysed to determine vaccine uptake as well 
as factors influencing vaccine hesitancy and decision‑making between the two trusts and ethnic groups. Thematic 
analysis was also undertaken.

Results: Midwives of Black ethnicities were over 4‑times less likely to have received a COVID‑19 vaccine compared to 
midwives of White ethnicities (52% vs 85%, adjusted OR = 0.22, p = < 0.001). Overall, there were no significant differ‑
ences between trusts in receipt of the COVID‑19 vaccine (p = 0.13). Midwives at Barts Health were significantly more 
likely to have tested positive for COVID‑19 compared to midwives at BSUH (adjusted OR = 2.55, p = 0.007). There was 
no statistical difference between ethnicities in testing positive for COVID‑19 (p = 0.86). The most common concerns 
amongst all participants were regarding the long‑term effect of the vaccine (35%), that it was developed too fast 
(24%), having an allergic reaction (22%) and concerns about fertility (15%). Amongst unvaccinated midwives, those 
of Black ethnicity had a higher occurrence of concern that the vaccine contained meat / porcine products (adjusted 
OR = 5.93, p = 0.04) and that the vaccine would have an adverse effect on ethnic minorities (adjusted OR = 4.42, 
p = 0.03).

Conclusion: This study highlights the significantly higher level of vaccine hesitancy amongst Black midwives and 
offer insights into midwives’ concerns. This can facilitate future targeted public health interventions. It is essential that 
vaccine hesitancy amongst midwifery staff is addressed to improve vaccine uptake in the pregnant population.
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Background
Coronavirus disease 2019 (COVID-19) was first 
reported in December 2019 and was declared the lat-
est global pandemic by the World Health Organisation 
(WHO) on the 19th of March 2020, which has led to 
severe morbidity and mortality worldwide [1, 2].

As reported by Public Health England (PHE) and the 
recent government white paper, ethnically minoritised 
people have been disproportionately affected by the 
pandemic [3]. This has been associated with occupa-
tional risk; ethnically minoritised people are more likely 
to be frontline workers, causing increased risk of expo-
sure to COVID-19 and transmission to cohabiting fam-
ily members [3–5]. In the first wave, Black and Asian 
healthcare staff accounted for 63% of deaths amongst 
health and social care workers, despite only making up 
21% of the NHS workforce [6]. COVID-19 has also had 
a higher adverse effect for Black and ethnically minori-
tised pregnant women, with a UK study showing that 
56% of 427 admissions due to COVID-19 in pregnancy 
were from Black or other ethnically minoritised groups 
[7].

There has been a rapid development of vaccines 
against SARS-CoV-2, some of which have utilised novel 
mRNA technology. Rollout began in the UK in Decem-
ber 2020, initially targeting the most vulnerable groups 
- including healthcare workers. Vaccine hesitancy, 
defined by the WHO as a delay in acceptance or refusal 
of safe vaccines despite availability, has been a major 
barrier in preventing severe infection with COVID-19 
in the UK, particularly in the obstetric population [8]. 
Between July and September 2021, 1 in 6 patients who 
received extra corporeal membrane oxygenation were 
unvaccinated pregnant people [9].

General population data has shown vaccine uptake 
has been lowest in Black females of reproductive age 
[10–12], which is likely to compound the already 4 
times higher risk of maternal mortality for in Black 
women in the UK [13]. Vaccine hesitancy may relate 
to several factors, including misinformation surround-
ing COVID-19 and distrust in the vaccination, health-
care providers and policy makers [14, 15]. Data has also 
shown higher rates of declining the vaccine amongst 
some health and social care workers. Those who felt 
pressure from their employer, and Black African and 
Mixed Black African healthcare workers were more 
likely to have declined the vaccine [15].

In November 2021 the Department of Health and 
Social Care amended legislation to make vaccination 

against COVID-19 mandatory for all patient-facing 
staff [16]. The Royal College of Nursing has stated 
that this risks further marginalising those who remain 
unvaccinated, rather than supporting them in accessing 
the vaccine [17].

Local data from Barts Health suggested that mid-
wives were the least likely amongst healthcare staff to 
accept the COVID-19 vaccine. To explore this, a study 
was undertaken to determine vaccine uptake rates and 
explore the reasons for vaccine hesitancy amongst mid-
wives in two UK National Health Service (NHS) trusts 
with differing demographics in the ethnicity of their 
workforce. The aim was to explore the factors that drive 
decision making regarding COVID-19 vaccination and to 
undertake a thematic analysis of midwifery views towards 
vaccine hesitancy.

Methods
A mixed methods qualitative and quantitative survey of 
midwives employed in two large teaching hospitals, situ-
ated in London (Barts Health NHS Trust) and Sussex 
(Brighton and Sussex University Hospitals NHS Trust - 
BSUH) was undertaken. The questionnaire was initially 
developed using a small focus group consisting of mid-
wives of differing experience at the Barts Health NHS 
site. The questionnaire consisting of 45 questions was cir-
culated electronically to all midwives working in the two 
NHS Trusts over a six-week period. Midwives were asked 
whether they had received their COVID-19 vaccination, 
followed by a series of questions exploring the factors 
that influenced their decision and concerns regarding the 
COVID-19 vaccine. Demographics collected included 
‘band’ which is a numerical system of nine progressive 
pay brackets covering all NHS staff except doctors, den-
tists, and senior managers, starting at Band 5 for newly 
qualified midwives. The survey was advertised via email, 
local trust bulletins and social media. Informed con-
sent was obtained on filling the questionnaire. The data 
was collected on Microsoft Excel and analysed on both 
Microsoft Excel and SPSS (version 27). A minimum 
response rate of 30% was required for the validity of the 
observed differences.

Demographics were compared. Categorical variables 
with no natural ordering to the categories were compared 
between groups using the Chi-square test, or Fisher’s 
exact test if the numbers in some categories were small. 
Categorical variables with a natural ordering to the cat-
egories were compared between Trusts and Black/
White ethnic groups using the Mann-Whitney test. The 
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Kruskal-Wallis test was used to compare these factors 
between the three ethnic groups.

Subsequently the difference in outcomes between 
trusts and ethnicities was examined. Ethnicities included 
in the survey were grouped into broader categories for 
the analysis to allow adequate numbers for comparison. 
‘Black or Black British – Caribbean’ and ‘Black or Black 
British – African’ were categorised as Black Ethnicities. 
‘White British’, ‘White Irish’ and ‘any other White back-
ground’ were categorised as White Ethnicities. These two 
groups accounted for 333 out of 374 participants who 
responded to the question on ethnicity (89%). Remain-
ing ethnicities were then similarly grouped into Asian, 
Mixed Race or Other. Due to relatively small numbers of 
participants from each of these groups, only comparison 
between grouped White Ethnicities and Black Ethnicities 
was presented in the analysis. For each outcome analyses 
were performed with and without adjustment for poten-
tially confounding variables. Analysis of COVID-19 vac-
cine acceptance and related outcomes and were all binary 
in nature (either yes or no). Therefore, logistic regression 
analysis and multiple logistic regression analysis were 
carried out.

The two trusts varied statistically in terms of ethnic-
ity (p = < 0.001) and age (p  = 0.01). Some difference in 
years experience was also noted between trust (p = 0.18). 
Therefore, comparisons between trusts were adjusted for 
ethnic group, age, and level of experience. There was no 
significant difference between trust in gender (p = 1.00), 
band (p  = 0.57), and general health (p  = 0.54) and so 
these variables were not adjusted for.

With regards to examining outcomes between Black 
and White ethnic groups, there was a significant differ-
ence in age (p = < 0.001), experience (p = 0.008) and band 
(p = 0.08). We therefore adjusted comparisons between 
ethnicity for these variables. We did not adjust for gender 
(p = 0.57) and general health (p = 0.53) as these variables 
were not statistically significant.

Outcomes are expressed as odds ratios and presented 
with corresponding confidence intervals. To minimise 
confounding, only adjusted odds ratios (aOR) are dis-
cussed in the results.

Other outcomes related to concerns about the vac-
cine. Midwives were given three outcome options as to 
their level of concern: no, don’t know, yes. These were 
all assumed to be ordinal outcome, and thus the analy-
ses were performed using ordinal logistic regression. 
Concerns were presented as raw data from all partici-
pants to ascertain which concerns were most prevalent 
amongst all midwives. Outcomes were then analysed in 
participants who were unvaccinated, to focus the findings 
on concerns which drove vaccine hesitancy. The same 
approach to the analyses was made as to that described 

for the binary outcomes, and comparisons between trust 
and ethnicity were adjusted for the same variables.

Lastly, we performed a thematic analysis of the quali-
tative data relating to responses to two open questions 
regarding midwives’ personal views on the COVID-19 
vaccine, and what they believe would increase vaccine 
uptake.

Results
A total of 378 midwives responded from both teaching 
hospitals: 228 out of 580 at Barts Health and 150 out of 
288 at BSUH, translating to a respondent rate of 44% 
overall; 39 and 52% respectively. Across both trusts 282 
midwives had accepted the COVID-19 vaccine (75%).

Table  1 summarises the demographic characteristics 
of the midwives in the two trusts. Over a third of Barts 
staff were of Black ethnic groups, compared to no staff 
from BSUH. Midwives from Barts Health were generally 
younger, with 50% aged under 40, compared to only 36% 
from BSUH.

A summary of comparisons of the demographic 
between Black and White ethnic groups is shown in 
Table  2. White midwives were typically younger than 
Black midwives: almost half (46%) of White midwives 
were aged under 40, compared to 24% of Black midwives. 
Probably associated with age, Black midwives were more 
likely to have over 10 years experience and be higher 
band. Over two thirds (68%) of Black midwives had at 
least 10 years of experience compared to only 43% of 
White midwives.

Table 3 summarises the results on previous COVID-19 
infection and vaccination uptake rates between midwives 
from the two trusts.

There was no significant difference between trusts in 
receipt of the COVID-19 vaccine (aOR = 0.55, p = 0.10). 
Midwives at Barts Health were significantly more likely 
to have tested positive for COVID-19 compared to mid-
wives at BSUH (aOR = 2.55, p = 0.007).

The same outcomes were compared between ethnici-
ties as shown in Table 4. Although there was no statisti-
cal difference between ethnicities in testing positive for 
COVID-19 (aOR = 1.07, p  = 0.86), midwives of Black 
ethnicities were over 4 times less likely to have had the 
COVID-19 vaccine compared to midwives of White eth-
nicities (52% vs 85%, aOR = 0.22, p = <0.001). The two 
groups did not significantly vary in terms of their ability 
to self-isolate (aOR = 0.61, p = 0.16).

As part of the survey participants were asked whether 
they were opposed to the flu vaccine. There was no sig-
nificant difference between trusts for opposition to the 
flu vaccine (aOR = 1.16, p  = 0.67). Black midwives had 
nearly 3 times the odds of opposing influenza vaccination 
compared to White midwives (aOR = 2.87, p = 0.005).
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Figure  1 compares where midwives accessed infor-
mation regarding the COVID-19 vaccine between eth-
nic groups. The most frequent information sources 
used by both ethnic groups were government bulletins 
(Black  = 60%, White = 62%), television (Black  = 63%, 
White = 50%), and work newsletters (Black  = 43%, 
White = 55%).

Figure  2 compares where midwives access informa-
tion on the vaccine by vaccination status. There was no 
strong evidence that any of the information sources var-
ied between the two groups. There was slight evidence 
that unvaccinated staff were less likely to get information 
from government bulletins (p = 0.07) or work newsletters 
(p = 0.07) and more likely to get information from fam-
ily and friends (p = 0.09). However, none of these results 
quite reached statistical significance.

Table 5 presents the concerns asked about in the sur-
vey, and the percentage of midwives which answered 

yes to each concern. The most common concerns about 
the COVID-19 vaccine were concerns about long-term 
effects (35%), that the vaccine was developed too fast 
(24%), concerns about having an allergic reaction (24%) 
and concerns about fertility (15%).

Tables 6 and 7 present a comparison of concerns relat-
ing to the COVID-19 vaccine in unvaccinated partici-
pants, between the two trusts. After adjustment in the 
regression models, all concerns were no longer signifi-
cantly different between trusts. There was no significant 
difference in awareness of the Tuskegee Syphilis Trial 
between trusts (aOR = 1.09, p  = 0.86). When asked if 
they would prefer a choice in the type of vaccine received 
similar numbers at both sites answered in the posi-
tive, 70 and 67% at Barts Health and BSUH respectively 
(p = 0.572).

Tables  8, 9 and 10 present a comparison of concerns 
relating to vaccine hesitancy between unvaccinated 

Table 1 Demographics by Trust

Factor Category BSUH [N = 150] Barts [N = 228] P-value

n n (%) n n (%)

Age <  25 150 4 (3%) 228 20 (9%) 0.01
25–29 10 (7%) 38 (17%)

30–34 19 (13%) 29 (13%)

35–39 19 (13%) 26 (11%)

40–44 28 (19%) 15 (7%)

45–49 17 (11%) 29 (13%)

50–54 23 (15%) 31 (14%)

55–59 25 (17%) 29 (13%)

≥ 60 5 (3%) 11 (5%)

Gender Female 149 148 (99%) 226 224 (99%) 1.00

Male 1 (1%) 2 (1%)

Ethnic Group White 150 145 (97%) 224 108 (48%) < 0.001
Black 0 (0%) 80 (36%)

Asian 1 (1%) 12 (5%)

Mixed race 4 (3%) 15 (7%)

Other 0 (0%) 9 (4%)

Band Band 5 150 14 (9%) 223 27 (12%) 0.57

Band 6 96 (64%) 127 (57%)

Band 7 36 (24%) 52 (23%)

Band 8 4 (3%) 17 (8%)

Experience 0–2 years 150 18 (12%) 227 46 (21%) 0.18
3–5 years 28 (19%) 33 (15%)

6–10 years 32 (21%) 43 (19%)

10–15 years 21 (14%) 43 (19%)

> 15 years 51 (34%) 62 (27%)

General health Poor / fair 149 9 (6%) 226 12 (5%) 0.54

Good 35 (23%) 61 (27%)

Very good 70 (47%) 83 (37%)

Excellent 35 (23%) 70 (31%)
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midwives of Black and White ethnicities. After adjust-
ment, only two concerns differed significantly between 
ethnicities. Black midwives had almost 6 times the occur-
rence of concern that the vaccine contained porcine / 

meant products (aOR = 5.93, p = 0.04), and 4 times the 
concern that the vaccine would have an adverse effect on 
ethnic minorities (aOR = 4.42, p = 0.03).

Table 2 Demographics by Ethnicity

(*) P-values indicating the significance of the overall difference between the three ethnic groups

(**) P-values indicating the significance of the difference between Black and White midwives

Factor Category White [N = 253] Black [N = 80] Other [N = 41] P-value

n n (%) n n (%) n n (%) Overall (*) B vs. W (**)

Age <  25 253 11 (4%) 80 3 (4%) 41 9 (22%) < 0.001 < 0.001
25–29 36 (14%) 4 (5%) 8 (20%)

30–34 36 (14%) 4 (5%) 7 (17%)

35–39 35 (14%) 8 (10%) 2 (5%)

40–44 29 (11%) 12 (15%) 2 (5%)

45–49 30 (12%) 10 (13%) 5 (12%)

50–54 33 (13%) 19 (24%) 2 (5%)

55–59 33 (13%) 17 (21%) 4 (10%)

≥ 60 10 (4%) 3 (4%) 2 (5%)

Gender Female 251 249 (99%) 80 79 (99%) 41 41 (100%) 0.69 0.57

Male / Non‑Binary 2 (1%) 1 (1%) 0 (0%)

Band Band 5 251 27 (11%) 79 7 (9%) 40 7 (18%) 0.08 0.08

Band 6 154 (61%) 43 (54%) 24 (60%)

Band 7 60 (24%) 19 (24%) 8 (20%)

Band 8 10 (4%) 10 (13%) 1 (3%)

Experience 0–2 years 253 40 (16%) 80 9 (11%) 40 14 (35%) < 0.001 0.008
3–5 years 47 (19%) 8 (10%) 5 (13%)

6–10 years 56 (22%) 9 (11%) 10 (25%)

10–15 years 36 (14%) 24 (30%) 3 (8%)

> 15 years 74 (29%) 30 (38%) 8 (20%)

General health Poor / fair 252 15 (6%) 79 5 (6%) 41 1 (5%) 0.69 0.53

Good 61 (24%) 19 (24%) 15 (37%)

Very good 110 (44%) 29 (37%) 14 (34%)

Excellent 66 (26%) 26 (33%) 11 (27%)

Table 3 COVID‑19 and vaccination outcomes by Trust

a  Odds ratios expressed as odds of a yes outcome for Barts staff relative to odds for BSUH staff
b  Trust differences adjusted for: age, experience and ethnicity

Factor Category BSUH [N = 150] Barts [N = 228] Unadjusted Adjusted b

n n (%) n n (%) OR (95% CI) a P-value OR (95% CI) a P-value

Opposition to flu vaccine No 148 121 (82%) 226 166 (73%) 1.61 (0.97, 2.70) 0.06 1.16 (0.59, 2.28) 0.67

Yes 27 (18%) 60 (27%)

Received COVID vaccine No 149 19 (13%) 226 74 (33%) 0.30 (0.17, 0.52) < 0.001 0.55 (0.27, 1.12) 0.10

Yes 130 (87%) 152 (67%)

Able to self‑isolate No 149 70 (47%) 224 105 (47%) 1.00 (0.66, 1.52) 0.98 1.33 (0.76, 2.31) 0.32

Yes 79 (53%) 119 (53%)

Tested COVID positive in 
past

No 149 129 (87%) 226 161 (71%) 2.60 (1.50, 4.52) 0.001 2.55 (1.30, 5.01) 0.007
Yes 20 (13%) 65 (29%)
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More Black midwives were aware of the Tuskegee 
Syphilis Trial compared to White midwives 
(aOR = 6.96, p = < 0.001). When asked if they would 
prefer a choice in the type of vaccine, there was no 
significant difference between the two ethnicities 
with both groups answering in the positive, 72 and 
65% amongst Black and White midwives respectively 
(p = 0.572).

Thematic analysis of the qualitative data collected from 
unvaccinated participants was undertaken and is sum-
marised in Figs. 3 and 4.

With regards to respondents’ personal views on the 
COVID-19 vaccine, midwives were predominantly posi-
tive across both sites, expressing happiness that the vac-
cine had been introduced and hope that it would be the 
solution to easing of restrictions and provide protection 
for vulnerable groups and their families.

Table 4 COVID‑19 and Vaccination outcomes by Ethnicity (White and Black ethnicities only)

a  Odds ratios expressed as odds of a yes outcome for Black midwives relative to odds for White midwives
b  Ethic differences adjusted for: age, band, experience and Trust

Factor Category White [N = 253] Black [N = 80] Unadjusted Adjusted b

n n (%) n n (%) OR (95% CI) a P-value OR (95% CI) a P-value

Opposition to flu vaccine No 251 205 (82%) 79 46 (58%) 3.20 (1.85, 5.54) < 0.001 2.87 (1.38, 5.97) 0.005
Yes 46 (18%) 33 (42%)

Received COVID vaccine No 252 37 (15%) 79 38 (48%) 0.19 (0.11, 0.33) < 0.001 0.22 (0.11, 0.46) < 0.001
Yes 215 (85%) 41 (52%)

Able to self‑isolate No 251 113 (45%) 78 38 (49%) 0.86 (0.52, 1.43) 0.57 0.61 (0.31, 2.21) 0.16

Yes 138 (55%) 40 (51%)

Tested COVID positive in past No 252 202 (80%) 79 57 (72%) 1.56 (0.87, 2.79) 0.13 1.07 (0.51, 2.24) 0.86

Yes 50 (20%) 22 (28%)

Fig. 1 Graph comparing main source of information on the COVID‑19 vaccine between Black and White ethnic groups
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The most common themes amongst those who were 
not vaccinated (displayed in Fig.  2) mainly focused on 
how recently the vaccine had been released, the paucity 
of long-term data and doubt about whether the vaccine is 
effective. Personal views were generally similar between 
White and Black ethnic groups. Several respondents 

from White ethnic groups expressed that they felt it was 
too soon to have any view.

As seen in Fig. 4, across both ethnic groups, unvacci-
nated midwives emphasised that informed choice was 
needed to improve vaccine uptake. Suggestions for how 
to inform people included a list of ingredients, a long-
term vaccination plan with regards to boosters, and more 
research and unbiased information. Amongst unvac-
cinated respondents of Black ethnicity, the theme of 
exploring individual concerns and not pushing people to 
have the vaccine was more prominent.

Discussion
To our knowledge, this study is the first qualitative and 
quantitative study to explore COVID-19 vaccine uptake 
rates and reasons for vaccine hesitancy within midwives 
in the UK.

This study found that Black midwives were 4 times 
less likely to have had the COVID-19 vaccine than their 
White midwifery colleagues. The delta variant was found 
to have 11 times higher mortality amongst unvaccinated 
people, and so lower rates of vaccination amongst Black 
staff members risks entrenching existing inequalities in 

Fig. 2 Graph comparing main source of information on the COVID‑19 between unvaccinated and vaccinated participants

Table 5 Vaccine concerns ‑answer ‘yes’ to concern in all 
participants

Concern [N = 378] 
n (%)

Long term effects 133 (35%)

Allergic reaction 85 (22%)

Interfere with genetic code 22 (5%)

Developed too fast 93 (24%)

Government able to track you 13 (3%)

Interfere with Fertility 59 (15%)

Made of porcine/meat products 9 (2%)

Contains fetal tissue 25 (6%)

Adverse effect on ethnic minorities 28 (7%)

Get coronavirus from vaccine 18 (4%)
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COVID-19 morbidity and mortality [18–21]. The gov-
ernment report on disparities in COVID-19 published in 
December 2021 demonstrated that during the first wave, 
rates of infection were higher in people from Black ethnic 
groups when compared with White, whereas in the third 
wave infection rates were higher in White ethnic groups 
[22]. However, hospitalisation and mortality remained 

disproportionately high for Black and ethnically minori-
tised groups which is likely attributable to lower vaccine 
uptake [23, 24].

A lower intention to be vaccinated in female individu-
als and those of Black ethnicity became evident from 
earlier studies investigating intention to be vaccinated 
prior to roll-out [10, 25–29]. A Cohort study in the 

Table 6 Vaccine concerns in unvaccinated staff by Trust (part 1)

a  Odds ratios expressed as odds of next highest outcome category for Barts staff relative to odds for BSUH staff
b  Trust differences adjusted for: age, experience and ethnicity

Concern Category BSUH [N = 19] Barts [N = 74] Unadjusted Adjusted b

n n (%) n n (%) OR (95% CI) a P-value OR (95% CI) a P-value

Long term effects No 18 5 (28%) 61 8 (13%) 1.51 (0.46, 4.96) 0.50 1.17 (0.26, 5.24) 0.84

Don’t know 0 (0%) 6 (10%)

Yes 13 (72%) 47 (77%)

Allergic reaction No 18 12 (67%) 61 18 (30%) 4.48 (1.49, 13.4) 0.007 2.72 (065, 11.4) 0.17

Don’t know 1 (6%) 6 (10%)

Yes 5 (28%) 37 (61%)

Interfere with genetic code No 18 14 (78%) 61 32 (52%) 3.29 (0.99, 11.0) 0.05 3.88 (0.77, 19.8) 0.10

Don’t know 3 (17%) 16 (26%)

Yes 1 (6%) 13 (21%)

Developed too fast No 18 7 (39%) 61 11 (18%) 4.37 (1.62, 11.8) 0.003 2.57 (0.69, 9.66) 0.16

Don’t know 7 (39%) 10 (16%)

Yes 4 (22%) 40 (66%)

Government able to track you No 18 16 (89%) 61 38 (62%) 5.06 (1.07, 23.9) 0.04 4.62 (0.74, 29.0) 0.10

Don’t know 2 (11%) 15 (25%)

Yes 0 (0%) 8 (13%)

Interfere with fertility No 18 10 (56%) 61 19 (31%) 2.77 (1.00, 7.63) 0.05 1.81 (0.47, 7.00) 0.39

Don’t know 4 (22%) 15 (25%)

Yes 4 (22%) 27 (44%)

Table 7 Vaccine concerns in unvaccinated staff by Trust (part 2)

a  Odds ratios expressed as odds of next highest outcome category for Barts staff relative to odds for BSUH staff
b  Trust differences adjusted for: age, experience and ethnicity

Concern Category BSUH [N = 19] Barts [N = 74] Unadjusted Adjusted b

n n (%) n n (%) OR (95% CI) a P-value OR (95% CI) a P-value

Made of porcine /meat products No 18 15 (83%) 61 41 (67%) 2.37 (0.62, 9.10) 0.21 0.58 (0.09, 3.71) 0.57

Don’t know 2 (11%) 15 (25%)

Yes 1 (5%) 5 (8%)

Contains fetal tissue No 18 14 (78%) 61 34 (56%) 2.96 (0.89, 9.87) 0.08 3.18 (0.67, 15.1) 0.15

Don’t know 3 (17%) 13 (21%)

Yes 1 (6%) 14 (23%)

Adverse effect on ethnic minorities No 18 10 (56%) 61 14 (23%) 4.58 (1.60, 13.1) 0.005 1.72 (0.43, 6.87) 0.47

Don’t know 7 (39%) 29 (48%)

Yes 1 (6%) 18 (30%)

Get coronavirus from vaccine No 18 16 (89%) 61 42 (69%) 3.35 (0.70, 16.1) 0.13 3.00 (0.40, 22.7) 0.29

Don’t know 0 (0%) 8 (13%)

Yes 2 (11%) 11 (18%)
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United States (US) and UK demonstrated that individuals 
of Black ethnicity have the highest rate of vaccine hesi-
tancy [21]. They also reported higher vaccine hesitancy 
and lower uptake in healthcare workers and in females 
compared to males [21]. It was suggested that hesitancy 
amongst healthcare workers may be associated with 
higher incidence of COVID-19 infection and assumed 

immunity, or greater concern about the lack of initial 
safety data, especially as they were amongst the first to 
be offered the vaccine [21]. A different study found pres-
sure from employers had an association with vaccine 
hesitancy [15]. Similarly, the UK household longitudinal 
study demonstrated higher vaccine hesitancy in women 
compared to men and even higher hesitancy in those of 

Table 8 Vaccine concerns in unvaccinated staff by Ethnicity (White and Black ethnicities only) (part 1)

a  Odds ratios expressed as odds of next highest outcome category for Black midwives relative to odds for White midwives
b  Ethnic differences adjusted for: age, band, experience and Trust

Concern Category White [N = 37] Black [N = 38] Unadjusted Adjusted b

n n (%) N n (%) OR (95% CI) a P-value OR (95% CI) a P-value

Long term effects No 34 9 (26%) 31 2 (6%) 2.77 (0.84, 9.11) 0.09 1.66 (0.36, 7.66) 0.51

Don’t know 2 (6%) 3 (10%)

Yes 23 (68%) 26 (84%)

Allergic reaction No 34 19 (56%) 31 7 (23%) 3.83 (1.41, 10.4) 0.009 2.04 (0.53, 7.89) 0.30

Don’t know 2 (6%) 3 (10%)

Yes 13 (38%) 21 (68%)

Interfere with genetic code No 34 25 (74%) 31 15 (48%) 2.12 (0.78, 5.81) 0.14 0.78 (0.19, 3.23) 0.74

Don’t know 2 (6%) 12 (39%)

Yes 7 (21%) 4 (13%)

Developed too fast No 34 11 (32%) 31 5 (16%) 2.90 (1.09, 7.69) 0.03 2.12 (0.54, 8.35) 0.28

Don’t know 9 (26%) 5 (16%)

Yes 14 (41%) 21 (68%)

Government able to track you No 34 26 (76%) 31 17 (55%) 2.76 (0.97, 7.86) 0.06 0.97 (0.24, 3.84) 0.97

Don’t know 6 (18%) 9 (29%)

Yes 2 (6%) 5 (16%)

Interfere with fertility No 34 18 (53%) 31 9 (29%) 2.99 (1.17, 7.65) 0.02 2.57 (0.69, 9.52) 0.16

Don’t know 8 (24%) 7 (23%)

Yes 8 (24%) 15 (48%)

Table 9 Vaccine concerns by Ethnicity (White and Black ethnicities only) (part 2)

a  Odds ratios expressed as odds of next highest outcome category for Black midwives relative to odds for White midwives
b  Ethnic differences adjusted for: age, band, experience and Trust

Concern Category White [N = 253] Black [N = 80] Unadjusted Adjusted b

n n (%) n n (%) OR (95% CI) a P-value OR (95% CI) a P-value

Made of porcine / meat products No 242 224 (93%) 69 47 (68%) 5.65 (2.82, 11.3) < 0.001 6.31 (2.46, 16.2) < 0.001
Don’t know 14 (6%) 19 (28%)

Yes 4 (2%) 3 (4%)

Contains fetal tissue No 242 207 (86%) 69 40 (58%) 4.20 (2.34, 7.54) < 0.001 3.54 (1.63, 7.68) 0.001
Don’t know 22 (9%) 18 (26%)

Yes 13 (5%) 11 (16%)

Adverse effect on ethnic minorities No 242 168 (69%) 69 29 (42%) 3.47 (2.04, 5.92) < 0.001 3.85 (1.96, 7.52) < 0.001
Don’t know 65 (27%) 27 (39%)

Yes 9 (4%) 13 (19%)

Get coronavirus from vaccine No 242 230 (95%) 69 52 (75%) 5.96 (2.69, 13.2) < 0.001 2.42 (0.90, 6.50) 0.08

Don’t know 3 (1%) 10 (14%)

Yes 9 (4%) 7 (10%)
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Black ethnicity with an odds ratio for vaccine hesitancy 
of 13.42 [12].

In our analysis of unvaccinated midwives’ concerns by 
ethnicity, we found that only two concerns were more 
prominent amongst Black midwives: concerns that the 
vaccine contained porcine/meat products, and concerns 
about adverse effects of the vaccine on ethnic minorities.

Our results also demonstrate that Black ethnicity mid-
wives were more likely to be opposed to the influenza 
vaccine compared to White midwives, a vaccine with 

more evidence on safety that has been available for a 
longer time. This suggests that further factors drive hesi-
tancy amongst some Black participants towards all types 
of vaccines, beyond any concerns that relate to the nov-
elty of the COVID-19 vaccine.

One such factor may be the deep-rooted mistrust 
of medicine and science caused by countless exam-
ples of abuse and non-consensual treatment of Black 
people during medical history. Black midwives were 
more aware of one example of such mistreatment, The 

Table 10 Vaccine concerns in unvaccinated staff by Ethnicity (White and Black ethnicities only) (part 2)

a  Odds ratios expressed as odds of next highest outcome category for Black midwives relative to odds for White midwives
b  Ethnic differences adjusted for: age, band, experience and Trust

Concern Category White [N = 37] Black [N = 38] Unadjusted Adjusted b

n n (%) n n (%) OR (95% CI) a P-value OR (95% CI) a P-value

Made of porcine / meat products No 34 30 (88%) 31 18 (58%) 5.14 (1.46, 18.1) 0.01 5.93 (1.06, 33.1) 0.04
Don’t know 2 (6%) 10 (32%)

Yes 2 (6%) 3 (10%)

Contains fetal tissue No 34 23 (68%) 31 15 (48%) 2.32 (0.87, 6.16) 0.09 1.30 (0.35, 4.83) 0.69

Don’t know 6 (18%) 7 (23%)

Yes 5 (15%) 9 (29%)

Adverse effect on ethnic minorities No 34 18 (53%) 31 3 (10%) 6.37 (2.29, 17.7) < 0.001 4.42 (1.17, 16.7) 0.03
Don’t know 12 (35%) 18 (58%)

Yes 4 (12%) 10 (32%)

Get coronavirus from vaccine No 34 28 (82%) 31 20 (65%) 2.14 (0.69, 6.66) 0.19 2.19 (2.23, 6.19) 0.84

Don’t know 0 (0%) 6 (19%)

Yes 6 (18%) 5 (16%)

Fig. 3 Word Cloud showing responses of unvaccinated participants to the question ‘What are your personal views on the COVID‑19 Vaccine? 
Separated by Ethnicity
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Tuskegee Syphilis Study which led to the preventable 
death of 128 of its participants [30]. It is well evidenced 
that mistrust in public health officials and generational 
trauma caused by such historical events translates into 
vaccination hesitancy [31–33].

Distrust in medical institutions is also because of 
lived experience of institutionalised racism in health-
care which is becoming increasingly supported with 
evidence. A US study found that infant mortality was 
halved when Black neonates were cared for by Black 
doctors as opposed to White doctors [34]. In the UK, 
racial and ethnic disparities in maternal mortality are 
widening [35]. A recent independent enquiry into racial 
and ethnic disparities in maternal mortality identifies 
systemic bias in cases where Black women died [36]. 
These included the lack of nuanced care and microag-
gression, defined as ‘brief and commonplace daily ver-
bal, behavioural, or environmental indignities, whether 
intentional or unintentional, that communicate hostile, 
derogatory, or negative racial slights and insults’ [37].

The increased level of concern amongst unvaccinated 
Black participants about adverse effects of the vaccine 
on ethnic minorities is another example of systemic 
racism. A 2016 review exploring ethnicity-specific fac-
tors related to childhood immunisation found concerns 
amongst parents that immunisation research was not 
ethnically heterogeneous [38]. Under representation 
of ethnically minoritised people in research has been 
reported in UK trials due to factors such as biased 

recruitment, language barriers and general inaccessibil-
ity to research in deprived areas [39–41].

Addressing distrust in healthcare institutions and 
public health programmes is a gradual and nuanced 
process, involving rebuilding trust and good relation-
ships with Black and ethnically minoritised people. 
There must be sustained scrutiny of systemic racism 
and diversified research which provides more trans-
parency through trusted sources [41, 42]. Recommen-
dations from the UK’s National Institute for Health 
Research’s INCLUDE (Innovations in Clinical Trial 
Design and Delivery for underserved groups) Project 
include involving communities in trial design and hold-
ing required activities such as follow up in easily acces-
sible buildings within minoritised communities [42].

With regards to protecting pregnant women and 
people, it has been demonstrated that a significant 
proportion of COVID-19 inpatients acquire infec-
tion in hospital, through healthcare worker to patient 
transmission [43]. Improving vaccine uptake amongst 
midwives is expected to have a protective effect in pre-
venting nosocomial infection of COVID-19 in pregnant 
people and their partners.

Midwives can be particularly influential when coun-
selling pregnant women and people  [44]. The Royal 
College of Obstetrician and Gynaecologists (RCOG) 
states that people are expected to discuss the benefits 
and risks of having the vaccine with their healthcare 

Fig. 4 Word Cloud showing responses of unvaccinated participants to the question ‘What do you think would be useful to increase the uptake of 
COVID‑19 vaccinations?’ Separated by ethnicity
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professional, which is usually their  midwife, and reach 
a joint decision based on individual circumstances.

We therefore believed it to be important to establish 
the specific type and degree of concerns that all midwives 
had regarding the COVID-19 vaccine, regardless of vac-
cination status. This would enable tailored education to 
improve understanding of the COVID-19 vaccine, aim-
ing to alleviate midwives’ concerns and so improve vac-
cine advocacy in their patient care. The need for more 
information was recurrent theme amongst all partici-
pants. Although resources are being published by the 
NHS, qualitative responses from the survey highlighted 
that many midwives desired more transparency in infor-
mation breakdowns with clear statistics as opposed to 
general information. Recent reports have highlighted 
concerns regarding unequal access to resources that aid 
decision making in individuals of Black ethnicity [45, 46]. 
Our study established that information resources were 
similar between the two ethnic groups, with the most 
frequently occurring information resources originating 
from the government, the television and work newslet-
ters. Therefore, these mediums constitute the most effec-
tive means in which we can maximise the delivery of 
information.

The most prominent concerns which need to be 
addressed were regarding the speed at which the vac-
cine was developed and worries about long-term effects. 
We must reassure individuals that although the long-
term effects of the vaccine are unknown, it is unlikely 
that long-term side effects will arise as mRNA vaccines 
have been studied since the 1960s. It is also important 
to promote, particularly considering midwives influence 
on women of a reproductive age, that there is complete 
lack of evidence for any effect on fertility, or any feasible 
mechanism via which this could occur. Since the start of 
this study there is now much more safety data available 
for the safety of vaccination in pregnancy which will aid 
this.

Pregnant women are worse affected by COVID-19, 
with those of Black and minoritised ethnicities being dis-
proportionately affected [7]. Unless we urgently tackle 
concerns and improve vaccine uptake amongst midwives, 
it is likely that the vaccine hesitancy highlighted in our 
study population may have an indirect effect on the preg-
nant women  and people’s views. This could potentially 
exacerbate inequity in  vaccine uptake  between ethnici-
ties in the pregnant population, and contribute to exist-
ing inequalities in maternal morbidity and mortality.

A limitation of our study is that of selection and repre-
sentation bias, as it presents the views of those that are 
more likely to engage with the survey taking process. It 
is possible that only individuals with a particular inter-
est or strong opinion of  COVID-19 responded to the 

survey, thus introducing reporting bias. Although a large 
enough number of midwives responded to our survey 
to allow comparison between White and Black ethnic-
ity midwives, the number was not large enough to allow 
the comparison and presentation of data for other eth-
nic groups that were less well represented in our popu-
lation sample. Our study presents a valuable snapshot of 
midwives’ views on COVID-19 vaccination at this given 
time. However, it does not allow assessment of possible 
changes and shifts in opinion that may arise over time, 
for example due to new information presented to the 
respondents. We plan to repeat the survey in 6 months, 
to observe any changes in opinion following interven-
tions such as targeted education programs. This will also 
give us an opportunity to investigate views towards the 
implementation of mandatory vaccination if this goes 
ahead as currently planned.

Conclusions
Midwives play a vital role in building and sustaining vac-
cine confidence in the pregnant population. Unvacci-
nated pregnant women– in particular Black women- are 
currently one of the highest risk groups for morbidity 
and mortality from COVID-19. Targeted education and 
individualised  support to alleviate midwives’ concerns 
highlighted in this study may improve vaccine positiv-
ity amongst midwifery staff and address discrepancy in 
vaccine uptake between White and Black ethnicity mid-
wives. This is likely to translate into reduced vaccine 
hesitancy in pregnant women and people at a population 
level. Any intervention must happen alongside constant 
national effort to build trusting relationships between 
healthcare providers and Black and ethnically minori-
tised individuals and communities.
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