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ABSTRACT: Despite their disparate rates of infection and mortality, many communities of color 13 

report high levels of vaccine hesitancy. This paper describes racial differences in COVID-19 vaccine 14 

uptake in Detroit, and assesses, using a mediation model, how individuals’ personal experiences 15 

with COVID-19 and trust in authorities mediate racial disparities in vaccination acceptance. The 16 

Detroit Metro Area Communities Study (DMACS) is a panel survey of a representative sample of 17 

Detroit residents. There were 1,012 respondents in the October 2020 wave, of which 856 (83%) were 18 

followed up in June 2021. We model the impact of race and ethnicity on vaccination uptake using 19 

multivariable logistic regression, and report mediation through direct experiences with COVID as 20 

well as trust in government and in health care providers. Within Detroit, only 58% of Non-Hispanic 21 

(NH) Black residents were vaccinated, compared to 82% of Non-Hispanic white Detroiters, 50% of 22 

Hispanic Detroiters, and 52% of other racial/ethnic groups. Trust in healthcare providers and expe- 23 

riences with friends and family dying from COVID-19 varied significantly by race/ethnicity. The 24 

mediation analysis reveals that 23% of the differences in vaccine uptake by race could be eliminated 25 

if NH Black Detroiters were to have levels of trust in healthcare providers similar to those among 26 

NH white Detroiters. Our analyses suggest that efforts to improve relationships among healthcare 27 

providers and NH Black communities in Detroit is critical to overcoming local COVID-19 vaccine 28 

hesitancy. Increased study of, and intervention in, these communities is critical to building trust and 29 

managing widespread health crises. 30 
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 32 

INTRODUCTION 33 

More than 18 months after the first case of the coronavirus disease 2019 (COVID-19) 34 

was identified in the US, COVID-19 and its variants continue to spike cases and mortality 35 

rates across the country and around the globe. Research has shown that COVID-19 has 36 

disproportionately affected racial and ethnic minority groups [1]. Despite their disparate 37 

rates of infection and mortality, many communities of color report high levels of vaccine 38 

hesitancy. 39 

Within the US, Wayne county, Michigan—home to Detroit—ranks 22nd in the num- 40 

ber of confirmed COVID-19 cases and eighth in deaths, with a case to fatality ratio of 2.40% 41 

[2]. In Detroit, where more than 78% of the population is non-Hispanic (NH) Black and 42 

more than one third (36%) living in poverty [3], there have been nearly 52,000 confirmed 43 

COVID-19 cases and 2,312 deaths. Detroit remains a COVID-19 case and mortality "hot 44 
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spot," yet vaccine uptake remains low. As of July 28, 2021, vaccination coverage within 45 

Detroit is 33%, compared to 54% for the state as a whole [4]. 46 

Low COVID vaccine uptake is not unique to Detroit. A number of international and 47 

national surveys have reported population-wide findings on the intention to take COVID- 48 

19 vaccines, which is a strong predictor of vaccination behavior [5]. A US survey from 49 

March 2021 by Kaiser found that 62% of Americans have been vaccinated or intend to be, 50 

including 55% of non-Hispanic Black adults, 61% of Hispanic adults, and 64% of NH white 51 

adults [6].  52 

Vaccine hesitancy is also not unique to COVID-19. The seasonal flu vaccine is the 53 

closest analogue to what an optional COVID-19 vaccine program could look like. The av- 54 

erage adult uptake of the seasonal flu vaccine throughout the U.S., and within Michigan, 55 

during 2019-2020 was approximately 48% [7]. Coverage is about 8%-9% lower in NH 56 

Blacks than NH whites [8]. Although past research has identified that disparities in vac- 57 

cination behaviors and vaccine hesitancy exist by race and ethnicity [9], to our knowledge, 58 

few have rigorously studied the causal mechanisms behind vaccine hesitancy among 59 

those most affected, urban NH Blacks and Hispanics [10]. Moreover, the current COVID- 60 

19 pandemic offers a unique perspective on disparities faced within certain populations 61 

as a result of the scale and reach of this public health crisis. 62 

To study minority communities’ receipt of a COVID-19 vaccine, we draw on a unique 63 

resource: a robust survey of Detroit fielded throughout the COVID-19 pandemic, includ- 64 

ing prior to the wide-scale implementation of vaccination programs. We describe ra- 65 

cial/ethnic disparities in COVID-19 vaccine uptake in Detroit. We systematically assess, 66 

using a mediation model, if individuals’ personal experiences with COVID-19 and trust 67 

in health authorities prior to vaccine roll-out mediate racial and ethnic disparities in vac- 68 

cination uptake. We hypothesize that experience with COVID-19, and trust in healthcare 69 

providers and/or government health officials are important mediators of racial and ethnic 70 

differences in vaccine uptake. Given continued sub-optimal uptake of the COVID-19 vac- 71 

cine, these findings can continue to inform current efforts to reduce COVID-19 vaccine 72 

hesitancy.  73 

MATERIALS AND METHODS  74 

Data 75 

The Detroit Metro Area Communities Study (DMACS) is a panel survey of a repre- 76 

sentative sample of Detroit residents launched in 2016. The original panel of respondents 77 

was drawn from an address-based probability sample of all occupied Detroit households. 78 

DMACS was designed to descriptively estimate a number of different indicators in a pre- 79 

cise fashion; the margin of sampling error for any indicator would be +/- 2.9 percentage 80 

points at the 95% confidence level, though would vary by indicator due to the complex 81 

sample design. In subsequent years, the panel has been refreshed through additional ad- 82 

dress-based sampling. Starting in March 2020, less than 3 weeks after the CDC declared 83 

the COVID-19 pandemic a national emergency and with Detroit emerging as a “hot spot,” 84 

DMACS launched a series of rapid response surveys to understand Detroiters’ experi- 85 

ences with COVID-19. Due to restrictions on face-to-face interactions during the pan- 86 

demic, outreach was limited to a subset of DMACS panelists who had previously pro- 87 

vided email addresses and/or phone numbers as contact information. This paper focuses 88 

on data collected in the fifth rapid response COVID-19 survey, when a total of 1,641 89 

DMACS panelists were invited to participate. Eligible participants were adult residents of 90 

Detroit; 1,012 surveys were completed, for a response rate of 62% (using AAPOR Re- 91 

sponse Rate 1). Surveys were self-administered online and interviewer-administered by 92 

telephone between October 14 and October 28, 2020. Between June 2 and July 9, 2021, 93 

individuals were followed up (N=856, 83% of October wave) and asked about actual vac- 94 

cination uptake. Data have been weighted to reflect the population of the city of Detroit. 95 

The questionnaires are available at: https://detroitsurvey.umich.edu/findings/.  96 

https://detroitsurvey.umich.edu/findings/
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Vaccine uptake as the outcome measure  97 

Our main outcome is COVID-19 vaccine uptake, which we measured as initiation of 98 

at least one dose of any vaccine by the June 2021 wave. We also measured vaccine intent 99 

in October 2020 with the question “How likely are you to get a government-approved 100 

COVID-19 vaccine when it becomes available?”. Responses were captured using a 4-point 101 

Likert scale that ranged from “very unlikely” to “very likely.” Following related ,interna- 102 

tional, studies of COVID-19 [11], we dichotomize this variable to capture if a respondent 103 

says they intend to vaccinate or not. Those who stated that they were somewhat or very 104 

likely to get vaccinated were categorized as intending to be vaccinated, while those who 105 

said somewhat or very unlikely were categorized as unlikely to be vaccinated.  106 

Race/ethnicity 107 

Our primary independent variable of interest in this paper is respondents’ self-iden- 108 

tified race/ethnicity, which we separated into Non-Hispanic Black, NH white, Hispanic, 109 

and NH other, in which we included all other categories, including Asian American, Pa- 110 

cific Islander, or Native American.  111 

Mediators 112 

We considered mediation in terms of six different measures of the participant’s per- 113 

sonal experience with COVID-19, including two of trust: perceived severity of the COVID- 114 

19 pandemic, if the respondent had friends or family who had become ill with or who 115 

died from COVID-19, if the respondent had been diagnosed with COVID-19, the degree 116 

of the respondent’s trust in healthcare providers, and the degree of the respondent’s trust 117 

in government health officials.  118 

Covariates 119 

Other covariates in this model were selected based on their relevance to previous 120 

literature [11–13] and the Health Belief Model [14]. The Health Belief Model has posited 121 

that individuals will engage in a health behavior, for example, vaccination, if they receive 122 

cues to action. These cues may include a recommendation to vaccinate from a healthcare 123 

provider.  124 

Statistical analysis 125 

Our analysis proceeds in four steps. First we summarize the sociodemographic char- 126 

acteristics, COVID-19 experiences, trust in authorities, and vaccination intent, stratified 127 

across four racial/ethnicity groups. 128 

We model the association between race and ethnicity on vaccination uptake using 129 

multivariable logistic regression. Coefficients are captured as odds ratios (ORs) and 95% 130 

confidence intervals (CI). To examine how vaccine intent by race/ethnicity varies with 131 

other sociodemographic characteristics, we include interactions between race/ethnicity 132 

and gender, race/ethnicity and education, and race/ethnicity and income. 133 

To examine the relative importance of experiences with COVID-19 and trust in 134 

healthcare providers and officials on an individual’s intention to get vaccinated, we use 135 

Rao-Scott Chi-Square tests to test for significant differences across race/ethnicity. 136 

Finally, using mediation models, we assess the influence of our independent varia- 137 

bles on COVID-19 vaccine uptake in a series of multivariable logistic regression models. 138 

These models are limited to NH Black and NH white Detroiters in order to more precisely 139 

deconstruct mediating pathways. Each model separately examined the effect of our six 140 

measures of personal experience with COVID-19 and trust in healthcare providers and 141 

health authorities, adjusting for gender, age, income, and education. We did not put mul- 142 

tiple measures of experiences and trust into the same model, as our a priori consideration 143 

was that there would be complex causal processes linking these together, and we wanted 144 

to estimate the total effect for each measure. For each of these models, we introduced an 145 
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interaction term between race/ethnicity and every independent variable or covariate in 146 

order to examine differences in the association between independent variables and vac- 147 

cine uptake by race. We present the results stratified by race/ethnicity.  148 

Subsequently we tested if differences in intent to vaccinate by race/ethnicity were 149 

mediated by experiences during COVID-19 or by trust in healthcare providers and health 150 

authorities, using the CAUSALMED procedure in SAS [15]. We report the proportion of 151 

the race/ethnicity-vaccination uptake relationship mediated and proportion eliminated by 152 

these mediating variables. Briefly, the proportion mediated comes from the natural path- 153 

way between the exposure (race/ethnicity) and the outcome, and represents what would 154 

happen to the strength of association between the exposure and outcome if we could dis- 155 

able the pathway through the mediator. The proportion eliminated is a policy-relevant 156 

measure, which represents what would happen to the strength of association between the 157 

exposure and outcome if we shifted everyone to counterfactually having the same value 158 

for the mediator [16]. All analyses were conducted in SAS version 9.4 (SAS Institute, Cary, 159 

NC, USA), with listwise deletion of missing data, and with an alpha level of 0.05. Our 160 

reporting of the study’s findings follow the STROBE guidelines for cross-sectional studies 161 

(see Supplementary Appendix).  162 

Ethical review 163 

The protocol was approved by the University of Michigan Institutional Review Board 164 

(#HUM00112364). Participants read over an informed consent form and agreed to it elec- 165 

tronically prior to any data collection. 166 

Table 1. Demographic characteristics, COVID-19 experiences, trust in healthcare providers and authorities, and vaccina- 167 
tion intent, stratified by race/ethnicity, Detroit Metro Area Community Study, October 2020 and June 2021. 168 

  Overall  

In NH Black 

Detroiters 

 

In NH 

white 

Detroiters  

In Hispanic 

Detroiters  

In other 

Detroiters  
P-value 

Overall (row %)   714 (77%) 129 (10%) 57 (8%) 112 (5%)  

Gender 
Male 287 (47%) 167 (43%) 55 (71%) 12 (46%) 53 (61%) 

<.0001 
Female 723 (53%) 547 (57%) 74 (29%) 45 (54%) 57 (39%) 

Age 

18-24 61 (11%) 31 (9%) 5 (5%) 14 (38%) 11 (17%) 

<.0001 

25-34 178 (23%) 100 (19%) 38 (43%) 18 (35%) 22 (19%) 

35-44 183 (17%) 114 (16%) 34 (24%) 13 (16%) 22 (18%) 

45-54 189 (14%) 154 (16%) 7 (5%) 8 (8%) 20 (14%) 

55-64 223 (15%) 178 (17%) 22 (11%) 4 (4%) 19 (15%) 

≥65  168 (19%) 130 (23%) 23 (12%) 0 (0%) 15 (16%) 

Yearly income 
<$50,000 655 (69%) 482 (75%) 62 (36%) 38 (61%) 73 (74%) 

<.0001 
≥$50,000 276 (31%) 178 (25%) 59 (64%) 17 (39%) 22 (26%) 

Education 
<Bachelor's degree 702 (83%) 522 (88%) 52 (45%) 50 (89%) 78 (81%) 

<.0001 
≥Bachelor's degree 306 (17%) 192 (12%) 76 (55%) 7 (11%) 31 (19%) 

Perceived 

severity of 

COVID-19 

Very serious 695 (69%) 537 (75%) 58 (39%) 36 (56%) 64 (62%) 

<.0001 

Somewhat serious 235 (21%) 139 (19%) 51 (36%) 12 (24%) 33 (22%) 

Not too serious 61 (7%) 23 (3%) 18 (22%) 7 (18%) 13 (15%) 

Not at all serious 13 (2%) 9 (2%) 1 (2%) 2 (2%) 1 (1%) 

Don't know 4 (1%) 3 (1%) 1 (0%) 0 (0%) 0 (0%) 

Friends/family 

ever ill from 

COVID-19  

No 457 (47%) 317 (47%) 63 (57%) 22 (37%) 55 (45%) 

0.2464 
Yes 555 (53%) 397 (53%) 66 (43%) 35 (63%) 57 (55%) 

No 626 (64%) 399 (59%) 114 (93%) 38 (72%) 75 (66%) <.0001 
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Friends/family 

died from 

COVID-19  

Yes 386 (36%) 315 (41%) 15 (7%) 19 (28%) 37 (34%) 

Ever diagnosed 

with COVID-19  

No 971 (96%) 680 (96%) 126 (98%) 55 (94%) 110 (99%) 
0.4125 

Yes 41 (4%) 34 (4%) 3 (2%) 2 (6%) 2 (1%) 

Trust healthcare 

provider about 

COVID-19  

Not at all 62 (7%) 46 (7%) 1 (0%) 6 (11%) 9 (6%) 

0.0013 A little 355 (36%) 250 (39%) 37 (27%) 18 (28%) 50 (48%) 

A great deal 581 (56%) 407 (54%) 90 (73%) 33 (61%) 51 (46%) 

Trust government 

about COVID-19  

Not at all 158 (18%) 118 (19%) 17 (15%) 6 (13%) 17 (12%) 

0.4161 A little 420 (40%) 279 (38%) 50 (44%) 27 (48%) 64 (58%) 

A great deal 423 (41%) 308 (42%) 62 (41%) 24 (39%) 29 (31%) 

Intent to be 

vaccinated 

(October 2020) 

Very unlikely 416 (38%) 343 (44%) 15 (11%) 19 (25%) 39 (41%) 

<.0001 
Somewhat unlikely 218 (23%) 159 (25%) 25 (20%) 12 (23%) 22 (14%) 

Somewhat likely 231 (24%) 144 (23%) 34 (22%) 22 (43%) 31 (28%) 

Very likely 139 (14%) 61 (9%) 55 (47%) 4 (8%) 19 (17%) 

Included in June 

2021 wave 

Included 856 (83%) 611 (83%) 104 (81%) 51 (88%) 90 (81%) 
0.7222 

Lost to follow up 156 (17%) 103 (17%) 25 (19%) 6 (12%) 22 (19%) 

At least one dose 

of COVID-19 

vaccine (June 

2021) 

Yes 522 (58%) 356 (56%) 88 (82%) 27 (50%) 51 (52%) 

0.0042 
No 325 (42%) 246 (44%) 16 (18%) 24 (50%) 39 (48%) 

Note: NH, non-Hispanic. Missing data are not included. 169 

RESULTS 170 

Of the 1,012 respondents in the October 2020 wave, the majority, 77% (N=714), iden- 171 

tified as NH Black, and the rest identified as NH white (10%), Hispanic (8%), or other (5%) 172 

(Table 1). Within Detroit, 39% said they intended to get vaccinated once the vaccine be- 173 

came available. NH Black Detroiters expressed the lowest intention to be vaccinated: only 174 

32% of NH Black residents reported being willing to vaccinate in October 2020, compared 175 

to 69% of NH white Detroiters, 51% of Hispanic Detroiters, and 45% of other racial/ethnic 176 

groups. A total of 856 (83%) were able to be followed up in the June 2021, with no signifi- 177 

cant difference in loss-to-follow-up by race/ethnicity. As of June 2021, 58% had received 178 

at least one dose of a COVID-19 vaccine, with uptake highest in NH white Detroiters 179 

(82%). 180 

NH Blacks perceived greater severity of COVID -19 than other subgroups, although 181 

Hispanics reported more friends and family having become ill from COVID -19 than other 182 

groups. Across the racial/ethnic subgroups, few had been diagnosed with COVID -19. NH 183 

Black Detroiters reported the largest number of deaths from COVID -19 among family 184 

and friends (41% reported this experience, vs 7% of NH white Detroiters, P<0.0001). Trust 185 

in healthcare providers significantly differed across racial/ethnic groups (P=0.0013) and 186 

was greatest among NH whites; trust in government was similar across the racial/ethnic 187 

groups included in this study (P=0.4161).  188 

Table 2 examines the relationship between race and vaccination uptake, and the in- 189 

teraction between race and other sociodemographic variables on vaccination. Vaccination 190 

was relatively low in NH Black, and higher in other race/ethnic groups (e.g., in NH white 191 

vs NH Black: OR=3.24, 95% CI: 3.14, 3.33). We also found that vaccine uptake varied sig- 192 

nificantly by gender, education, and age.  193 

Table 2. Interactions between race/ethnicity and other sociodemographic variables in vaccine uptake among 784 De- 194 
troiters, June 2021. 195 

Category OR (95% CI) P-value OR (95% CI) P-value 
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Race/ethnicity  <0.0001  <0.0001 

   NH Black ref  ref  

   NH white 3.24 (3.14, 3.33)  5.55 (5.26, 5.87)  

   Hispanic 1.54 (1.50, 1.58)  2.74 (2.62, 2.86)  

   Other 0.71 (0.69, 0.74)  0.70 (0.66, 0.74)  

Female vs male 0.90 (0.89, 0.92) <0.0001 1.03 (1.01, 1.04) 0.0011 

Race * Gender Interaction    <0.0001 

   NH white * Female   0.32 (0.30, 0.34)  

   Hispanic * Female   0.47 (0.45, 0.49)  

   Other * Female   1.00 (0.93, 1.08)  

College vs less education 2.61 (2.55, 2.67) <0.0001 2.00 (1.94, 2.06) <0.0001 

Race * Education Interaction    <0.0001 

   NH white * College   3.80 (3.53, 4.09)  

   Hispanic * College   1.23 (1.14, 1.34)  

   Other * College   3.84 (3.44, 4.29)  

Income ≥$50,000 vs less 1.74 (1.71, 1.77) <0.0001 1.98 (1.94, 2.02) <0.0001 

Race * Income Interaction    <0.0001 

   NH white * ≥$50,000   0.30 (0.28, 0.32)  

   Hispanic * ≥$50,000   0.62 (0.59, 0.65)  

   Other * ≥$50,000   0.56 (0.52, 0.62)  

Age  <0.0001  <0.0001 

   18-39 years 0.33 (0.33, 0.34)  0.32 (0.31, 0.32)  

   40-64 years ref  ref  

   ≥65 years 2.66 (2.60, 2.71)  2.61 (2.56, 2.67)  

Note: NH, non-Hispanic. 196 

Among NH Black Detroiters, the odds of vaccination were higher in females than 197 

males (OR: 1.03, 95% CI: 1.01, 1.04), in those with a college education compared to less 198 

schooling (OR: 2.00, 95% CI: 1.94, 2.06), and in those with an income ≥$50,000 vs less (OR: 199 

1.98, 95% CI: 1.94, 2.02). The interactions between race and gender, education, or income 200 

were all statistically significant. In the aggregate, findings from this interaction analysis 201 

point to young, male, NH Black Detroiters with lower education levels and lower income 202 

as being less likely to obtain a vaccine, whereas other racial/ethnic groups had different 203 

patterns. 204 

Table 3 explores differences in the major predictors of vaccination intention by sub- 205 

groups of residents. The only factor that produced a statistically significant difference in 206 

vaccine intent across racial groups was a recommendation from a healthcare provider 207 

(P<0.0056). Most (90%) NH white Detroiters were influenced in their intention to vaccinate 208 

by their health care providers, compared to 74% of Hispanic Detroiters, 77% of others, and 209 

67% of NH Black Detroiters. Differences in personal experience with COVID-19 did not 210 

produce significant differences in the likelihood of vaccinating. 211 

Table 3. Importance of additional factors in an individual’s intention to become vaccinated, stratified by race/ethnicity, 212 
and by gender among Black Detroiters, October 2021. 213 

 Among all Detroiters 

 NH Black (%) NH White (%) Hispanic (%) Other (%) Pa 

 714 159 57 112  

Country where vaccine produced 437 (61%) 76 (62%) 40 (74%) 68 (57%) 1 

Recommendation from healthcare 

provider 
473 (67%) 111 (90%) 40 (74%) 77 (69%) 0.0056 
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Recommendation from government 

health officials 
371 (56%) 90 (68%) 38 (69%) 51 (50%) 0.7960 

Vaccine used for long time with no 

serious side effects 
568 (81%) 111 (82%) 47 (86%) 87 (83%) 1 

COVID-19 risk of infection when 

vaccine is available 
531 (75%) 93 (72%) 41 (70%) 78 (70%) 1 

Time and place of vaccination 444 (66%) 70 (56%) 39 (67%) 65 (60%) 1 

Vaccine is free 415 (62%) 67 (45%) 41 (65%) 67 (56%) 0.6376 

Know other people getting vaccinated 351 (51%) 50 (39%) 34 (62%) 55 (53%) 1 

Notes: NH, non-Hispanic. a P-value from Rao-Scott Chi-Square Test, controlled for multiple testing through a Bonferroni 214 
correction factor of 8. 215 

In six multivariable regression models with the six measures of COVID-19 personal 216 

experiences and perceived trust in healthcare providers and health authorities (Table 4), 217 

we found that, overall, most of these measures were significantly related to vaccine up- 218 

take, but the strength of association differed between NH Black and NH white Detroiters. 219 

For example, in white Detroiters, perceived severity of COVID-19 was significantly asso- 220 

ciated with vaccine uptake (OR:2.30, 95% CI: 2.21, 2.39), but this association was null for 221 

Black Detroiters (OR: 0.98, 95% CI: 0.94, 1.01). Similarly, having friends and family who 222 

had died from COVID-19 was a pre-disposing factor for NH white Detroiters but the op- 223 

posite was so for NH Black Detroiters. For trust in health care providers and trust in gov- 224 

ernment health officials, there were stronger, positive associations for Black Detroiters 225 

than among other racial/ethnic subgroups. 226 

Table 4. Odds of vaccine uptake by COVID-19 experiences and trust in health care providers and authorities, in NH Black 227 
and NH white Detroiters in the Detroit Metro Area Community Study, October 2020 and June 2021. 228 

  
Odds ratio of COVID-19 vaccine uptake  

(95% CI) 

Mediation of race-vaccination 

uptake relationship 

 N 
In NH Black 

Detroiters 

In NH white 

Detroiters 
P-valuea % Mediated % Eliminated 

Perceived COVID-19 

severe vs not 
654 0.98 (0.94, 1.01) 2.30 (2.21, 2.39) <.0001 -1% 54% 

Friends/family ever ill 

from COVID-19 vs not 
656 1.45 (1.43, 1.48) 1.23 (1.19, 1.27) <.0001 0% 13% 

Friends/family died from 

COVID-19 vs not 
656 0.76 (0.75, 0.77) 1.42 (1.36, 1.47) <.0001 2% -2% 

Ever diagnosed with 

COVID-19 vs not 
656 1.03 (0.99, 1.07) 0.04 (0.04, 0.05) <.0001 0% 0% 

Trust healthcare provider 

a great deal vs not 
649 2.65 (2.61, 2.70) 1.45 (1.40, 1.49) <.0001 6% 23% 

Trust government health 

officials a great deal vs 

not 

650 2.84 (2.79, 2.89) 0.74 (0.72, 0.77) <.0001 3% 18% 

Notes: Each row represents a separate model; each model controlled for gender, age, income, and education as covariates. 229 
Mediators assessed in October 2020, outcome in June 2021. a for interaction of race and main effect, i.e. difference in 230 
strength of association between Black and white Detroiters. NH, non-Hispanic. 231 

Trust in health care providers explained 6% of the differences in vaccine uptake be- 232 

tween NH Black and NH white Detroiters. The mediation analysis revealed that 23% of 233 

the differences in vaccine uptake by race could be eliminated if NH Black Detroiters were 234 

to have levels in trust in healthcare providers similar to those among white NH Detroiters. 235 

Trust in government health officials showed a similar pattern: there was a minimal (3%) 236 
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amount of mediation. Importantly, increasing the levels of trust in NH Black Detroiters to 237 

those observed in white Detroiters could eliminate 18% of the difference in vaccine up- 238 

take. 239 

DISCUSSION 240 

Using a robust, probability-based sample from Detroit, we evaluated the mediators 241 

of COVID-19 vaccine to better understand the causes of vaccine hesitancy in a multi-eth- 242 

nic, multi-racial urban sample with high vaccine hesitancy. We are among the first to sys- 243 

tematically assess, using causal models, the impact of these mediators, including the per- 244 

sonal, lived experience, on separate ethnic and racial subsamples of an urban population. 245 

We found less influence of perceived COVID-19 severity on vaccination among NH Black 246 

Detroiters by comparison to their NH white counterparts. Trust in a healthcare provider 247 

and trust in government health officials were stronger predictors of vaccine uptake among 248 

NH Blacks relative to NH whites, however, levels of trust in health care providers were 249 

relatively low among NH Black Detroiters. Through the mediation analysis, we identified 250 

a substantial impact of trust on mediating the difference in uptake between NH Blacks 251 

and NH whites. These findings could undergird policy approaches, public health com- 252 

munications, and community- and individual-level intervention approaches that are tar- 253 

geted to specific population subgroups to decrease vaccination hesitancy.  254 

The published literature on COVID-19 vaccine uptake has found that higher hesi- 255 

tancy is associated with younger age [12,13,17]. We also found that higher income NH 256 

Blacks were more likely to intend to vaccinate relative to NH Blacks with lower income. 257 

Greater resources generally confer increased access to healthcare, these advantages do not 258 

necessarily accrue equally to Blacks and whites, particularly in communities with a his- 259 

tory of structural racial inequities like Detroit. Our interaction analysis reveals more in- 260 

come-based disparities among NH Black Detroiters than other races or ethnicities. Fur- 261 

ther, in the early phase of the pandemic, there were inconsistent public health messages 262 

about the importance of vaccines, the likelihood of Operation Warp Speed producing 263 

enough vaccines, the mechanisms for obtaining a vaccination, and the number and type 264 

of vaccination sites, that may have reduced the impact of wealth on COVID-19 vaccination 265 

intent among NH Black respondents. Perceptions about vaccine effectiveness are also im- 266 

portant for determining willingness to be vaccinated [18]; the speed of vaccine develop- 267 

ment could influence how effective or safe individuals think these vaccines are. 268 

Trust in health care providers and governmental health officials emerged as an im- 269 

portant reason behind vaccine acceptance among those groups most adversely affected 270 

by COVID-19. Black Detroiters are at increased risk of being infected, as well as suffering 271 

from negative direct or indirect consequences of COVID-19 [19,20]. There is an urgent 272 

need for policy and community-based approaches, that could be measured by the bench- 273 

marks we specified in this study, for example, to decrease vaccine hesitancy among NH 274 

Black Detroit residents. Additional public health research could explore the determinants 275 

of hesitancy over time, using culturally-sensitive measures, as there could also be many 276 

alternative reasons why NH Black and NH white Detroiters may have differences in vac- 277 

cine uptake, including issues of access. These could include difficulties in transportation, 278 

time costs for obtaining a vaccine, and lack of insurance [21,22,23]. Addressing these in- 279 

equities will require investments in areas such as increasing vaccine subsidies and insur- 280 

ance coverage, more local vaccine sites, as well as testing culturally and linguistically sen- 281 

sitive vaccination messages.  282 

We note that reasons for COVID-19 vaccine uptake and hesitancy can vary widely 283 

and the results from our study in Detroit do not necessarily translate to other populations. 284 

However, research from across the world has found that hesitancy is greater in lower in- 285 

come countries [24] and poorer communities within countries [25]. COVID-19 vaccine ac- 286 

ceptance and uptake could also be affected by social media, mistrust of the government 287 

in general, and attitudes towards the pharmaceutical industry [26]. Future research could 288 
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also provide more detail into the reasons why individuals are hesitant, and what reasons 289 

are most important.  290 

Limitations 291 

A strength of our study was the robust probability-based study that offered us the 292 

ability to look at a large population of NH Black Americans and compare their responses 293 

to other subgroups who are living in the same urban settings. We also measured our me- 294 

diating variables prior to the outcome, vaccine uptake. However, we examine a limited 295 

set of potential mediators or reasons behind vaccine hesitancy. We also examined the 296 

COVID-19 personal experiences and trust as separate mediators, but they could also be 297 

examined in future research at the same time in a larger model. Additionally, there could 298 

be biases in loss to follow up which could affect generalizability of the results. Prior influ- 299 

enza vaccination is a strong predictor of adult COVID-19 vaccination; we did not measure 300 

this factor in the survey so cannot assess its influence in this sample. There also could be 301 

other unmeasured confounders. We note that our measure of uptake was slightly higher 302 

than contemporary measures from the Michigan Department of Health and Human Ser- 303 

vices, although this could be due to bias from our survey or from the state records [27]. 304 

CONCLUSIONS 305 

Given the estimated required population vaccination threshold of 70–80% for herd 306 

immunity, our analyses demonstrated the need for increased study of, and intervention 307 

in, the NH Black Detroit community. Our analyses suggest the critical importance of 308 

trust—in healthcare providers and government health communications and leaders—for 309 

vaccine acceptance among those subgroups most adversely affected by COVID-19. Future 310 

research could provide more context into the reasons behind vaccine hesitancy and their 311 

relative strength. Yet findings from this study reveal that improved community relation- 312 

ships between health care providers and Black residents could reduce COVID-19 vaccine 313 

hesitancy. With the pandemic threat still active, the need is urgent. 314 
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