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Abstract
Objectives Substantial inequalities in access to healthcare are common in rural and marginalized populations in the Global 
South, and these inequalities can drive health disparities. Historical mistrust of healthcare institutions can further impact 
healthcare behaviors, including vaccination. Here, we apply the concept of medical mistrust, which has been widely applied 
to healthcare decisions in industrialized countries, across a rural–urban spectrum of communities in Namibia, and assess its 
utility in understanding vaccination decisions.
Methods Otjiherero-speaking indigenous communities of Kunene, Namibia, were surveyed to assess medical mistrust. 
Participants also answered questions about COVID-19 vaccination status, vaccine safety, and interest in a hypothetical 
malaria vaccine. Bayesian multilevel models were used to compare medical mistrust across communities and its influence 
on vaccination and vaccine perceptions.
Results The level of medical mistrust varied across contexts, with the highest level of mistrust in peri-urban communities. 
Medical mistrust predicted beliefs about vaccine safety and interest in the malaria vaccine, but not COVID-19 vaccine status, 
which was largely driven by access to the vaccine. For rural and peri-urban Himba, participants also expressed disinterest 
in the COVID-19 vaccine and worries about its safety.
Conclusion Addressing global health disparities requires understanding how locally contextualized social and ecological 
experiences shape healthcare and vaccination decisions. Results of this study show fundamental differences in medical 
mistrust by community, which may be contributing to beliefs about vaccines. Understanding how medical mistrust varies 
across these contexts, and how it impacts perceptions about vaccination, can inform health communication and public policy 
in underserved communities.
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Introduction

Substantial inequalities exist in infectious disease burdens. 
From the highly virulent 1918 H1N1 virus to COVID- 19, 
marginalized groups and groups from low socio-economic set-
tings have long suffered from higher transmission and mortality 
[1–3]. This pattern holds true internationally, where countries in 
the Global South have elevated infectious disease and parasite 
burdens [4]. One example of these inequalities is in differential 

access to vaccines, which was notable during the COVID- 19 
pandemic [5] and resulted in substantial variation in vaccination 
rates by education level and socio-economic status [6]. These 
inequalities tend to be exacerbated in indigenous communities, 
where disease burdens tend to be higher, access to vaccinations 
and adequate healthcare is lower, and healthcare is stymied by 
discrimination, marginalization, and the impacts of colonial-
ism [7–13]. Where vaccines are available, anxiety about vac-
cines continues to negatively impact uptake [14, 15]. These 
patterns indicate that medical mistrust may be a key contributor 
to health inequalities and the uptake of care across marginalized 
indigenous populations in the Global South.

Medical mistrust is defined as distrust of the healthcare sys-
tem and its providers [16, 17]. It is believed to be the product of 
histories of discrimination and social and economic injustices, 
particularly in minority populations [18], and is viewed as a 
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rational protective response to historical and structural ine-
qualities and discrimination at various levels [17]. In one key 
example, the Tuskegee Syphilis study has been described as a 
historical driver of systemic medical mistrust in African Amer-
icans, as its effects went well beyond those directly affected by 
the study [19–21]. However, individual-level experiences with 
physicians and perceptions of discrimination can also drive 
mistrust of healthcare systems [22]. Where elevated levels of 
medical mistrust fall along racial or ethnic lines, these experi-
ences can further drive health disparities [23]. Consequently, 
medical mistrust can lead to group-level disparities through 
either direct or indirect experiential pathways.

Medical mistrust has demonstrable impacts on health and 
healthcare, from perceptions of healthcare efficacy and par-
ticipation in clinical trials to individual testing and screening 
[24–29]. In addition to delays in testing and screening, which 
can impact diagnosis and the timing of health interventions, 
medical mistrust is associated with general underutilization 
of healthcare services and ignoring medical advice, failure to 
fill prescriptions, and postponing needed care [30]. Medical 
mistrust also impacts vaccination decisions. For example, 
it has been associated with COVID- 19 vaccine hesitancy, 
belief in COVID- 19 misinformation, and a decrease in 
COVID- 19 vaccination [31–35]. These results make clear 
that medical mistrust has profound impacts on health and 
healthcare and needs to be better integrated into studies of 
health disparities, particularly since medical mistrust is most 
often experienced by minority communities.

To date, most studies of medical mistrust have been with 
US populations, with little work applying the concept towards 
populations in the Global South. However, there is consid-
erable evidence that mistrust generally impacts healthcare 
behaviors, and that mistrust of healthcare systems in low- and 
middle-income countries is common [36]. Perhaps, the most 
notable example is the role of mistrust in both government 
and healthcare systems impacting healthcare compliance and 
recommendations during Ebola outbreaks in West Africa 
[37]. Individual negative experiences with healthcare per-
sonnel can also impact adherence to healthcare recommenda-
tions [38, 39]. More broadly, healthcare systems were often 
developed under colonial policies, with histories of conflict 
and exploitation with colonial governments that are ripe for 
mistrust of majority outgroup populations, governments, 
and healthcare authorities. Current conditions of social and 
economic inequality and underfunded healthcare systems 
add to these histories. Additionally, hospitals in urban areas 
often serve multiple ethnic groups, and so can become visible 
manifestations of existing tensions and disparities. In one 
example, Athias and Macina [40] find that historical experi-
ence with the slave trade resulted in lower childhood measles 
vaccination, particularly in more traditional (and matrilineal) 
families. They argue that historical experiences with slavery 
shaped the cultural transmission of traits, including cultural 

mistrust, impacting present-day vaccination decisions. While 
this evidence is compelling, more studies are needed to 
explore the drivers and outcomes of medical mistrust across 
different types of populations. With only a few notable excep-
tions [32, 41–44], measuring medical mistrust via validated 
instruments is underutilized in the Global South.

The COVID- 19 pandemic and the push for fast-paced, 
global immunization provide an interesting case study for 
understanding how medical mistrust affects healthcare deci-
sions. Rural and marginalized communities in the Global South 
often have lower vaccination rates than their country’s averages. 
Children in rural areas of sub-Saharan Africa have lower child-
hood immunization rates than those in urban areas, due in part 
to lower household wealth and greater distance to healthcare 
facilities [45]. Similar associations between SES and vaccine 
rates are found in industrialized countries, where vaccines are 
widely available and often free [46–49]. Education levels are 
often lower in rural and underserved areas, and education can 
influence the accuracy of disease perceptions, as well as rates 
of healthcare utilization and preventative measures [50–54]. 
This may be particularly important in the case of COVID- 19 
in Africa, as the rates of infection in these countries were lower 
than elsewhere in the world [55]. In some indigenous African 
communities, evidence suggests a substantial lack of knowledge 
about vaccines or vaccine safety [56, 57]. The combination of 
predominantly rural communities, with high social inequality, 
low levels of formal education, and little vaccine knowledge, 
makes COVID- 19 responses in rural Africa an important test 
case for the role of mistrust in vaccine decisions.

In addition to looking at how medical mistrust may have 
affected recent vaccination decisions, there is also potential 
to see how it might be impacting people’s beliefs about new 
vaccines. After decades of development, malaria vaccines 
have recently been approved for widespread use in children 
living in high malaria transmission areas, with additional 
vaccines currently in development. So far, these vaccines 
have proven effective in reducing child morbidity and mor-
tality, have a strong safety profile, and are cost-effective [58], 
although production and delivery remain a challenge [59]. 
Malaria vaccine acceptance appears quite variable. One 
recent review found that survey respondent’s willingness to 
be vaccinated ranged from 32 to 96% across countries and 
studies [60]. Acceptance rates for the malaria vaccine appear 
higher than for COVID- 19 vaccines, potentially because 
many populations have long histories of malaria, whereas 
COVID- 19 is novel [61]. As with other vaccines, fears about 
side effects from malaria vaccines, alongside perceptions 
of healthcare services and prior experience with vaccines, 
impact refusal [60]. These include issues related to medical 
mistrust, such as rumors of misdeeds by healthcare work-
ers, negative interactions with healthcare workers, and fear 
and distrust of pharmaceutical companies [62–64]. As these 
vaccines are deployed in sub-Saharan Africa, there is an 
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urgent need to evaluate how these vaccines are perceived by 
local communities. As with other vaccines and healthcare 
behaviors, perceptions of mistrust of healthcare workers and 
institutions may mediate perceptions of malaria vaccines and 
slow the deployment of vaccines to communities where they 
are most needed.

Sub-Saharan Africa, with its high proportion of low- and 
middle-income countries, rural living populations, and cul-
tural and historical experiences with colonialism, may be 
acutely susceptible to the manifestation of medical mistrust 
in the context of vaccination. Namibia, where this study 
takes place, suffers from many of these issues. According to 
the World Bank, Namibia is one of the most economically 
unequal countries in the world [65]. Its low population den-
sity and high proportion of rural and indigenous communi-
ties make vaccination outreach campaigns time-consuming 
and costly. Despite these hurdles, Namibia has been gener-
ally successful in its vaccination outreach attempts, particu-
larly in rural areas. Vaccination rates are high in both rural 
areas and low socio-economic status households [45, 66], 
and the prevalence of full immunization status in children 
is high compared to other sub-Saharan African countries 
[45]. Namibia has been successful in other vaccination cam-
paigns too, including childhood vaccination of hepatitis B 
[67]. Unfortunately, as with many other sub-Saharan African 
countries, COVID-19 misinformation, concerns about safety, 
and trust in healthcare institutions appear to be impacting 
Namibians’ vaccination decisions [68–70]. This included 
conspiracy beliefs about 5G wireless towers, requiring a 
telecommunications company to address the rumors pub-
licly [71]. The latest statistics indicate that only about 24% 
of Namibians have been vaccinated against COVID- 19 
[72]. Some have argued that urban areas in Africa may have 
greater access to higher quality health information, which 
can counter COVID- 19 misinformation [73]. Other stud-
ies find that COVID- 19 vaccine hesitancy in some African 
countries is higher in urban areas [74]. Access to multiple 
forms of media, including social media, may increase dis-
trust, particularly in places with historical mistrust of gov-
ernment and healthcare institutions. Understanding these 
issues requires evaluating perceptions of diseases, vaccines, 
and healthcare institutions in underserved populations across 
the rural to urban gradient.

To understand how medical mistrust varies across rural 
and urban communities, and how medical mistrust impacts 
beliefs and perceptions of vaccines across different contexts, 
we conducted a study of vaccine beliefs and experiences in 
the Kunene region of northwest Namibia. Here, we focus on 
Himba and Herero pastoralists. These closely related eth-
nic groups have differing levels of socio-economic status, 
ruralness, and experiences with the national healthcare sys-
tem. Across a set of urban, peri-urban, and rural communi-
ties, we explore how medical mistrust shapes COVID- 19 

vaccination, perceptions of vaccine safety, and for compari-
son, interest in the new malaria vaccine. We also collected 
qualitative data on vaccine experiences to better understand 
how rural living pastoralists think about COVID- 19 vac-
cines. Understanding how medical mistrust varies across 
these contexts, and how it impacts perceptions about vacci-
nation, can inform health communication and public policy 
in underserved communities.

Methods

Study Population and Sampling

This study focuses on the Kunene region of Namibia. This 
region is extremely dry and arid, and ethnic groups con-
tinue to rely on pastoralism and small-scale horticulture for 
subsistence [75]. Household-level measurements indicate 
that the Kunene region has high levels of deprivation and 
poverty [76]. This area also has very low human develop-
ment scores and very high levels of inequality [77]. In many 
parts of Kunene, access to clinics and hospitals is difficult, 
and Kunene residents tend to live farther than average from 
hospitals and clinics [65, 78]. The only hospital in the region 
is in Opuwo, the regional capital. However, as with other 
regions of Namibia, staffing is an issue; and the doctor-to-
patient ratio in the Opuwo hospital is three times the WHO 
recommended level [79]. Although Namibia has public 
healthcare, many of the poorest households cannot afford 
medical care given the cost of travel, medicine, and clinic 
fees [65, 80]. There are approximately 20 small rural clinics 
operating in the region, as well as a rudimentary ambulance 
service to help residents access medical treatment. For many 
rural indigenous residents, few of whom own vehicles, travel 
and access to medical care remain a significant hurdle.

Residents of this region consist largely of Himba, Herero, 
and several other closely related ethnic groups, including the 
Twe, Themba, and Tjimba. Notably, Himba have very dif-
ferent experiences with regional and national governments. 
The Himba have experienced historical social and economic 
marginalization, which has influenced their interactions with 
majority populations, described as “colonial encapsulation” 
[81]. Himba also tend to have much less material wealth, and 
their livestock holdings have been compromised by a recent 
decade of drought [82]. In contrast, Herero are much more 
market integrated, practicing trade, farming, and business, 
while maintaining familial connections to rural villages and 
homesteads [83–85].

Data for this study was collected across several locations 
in the Kunene and across two ethnic groups: Himba and 
Herero (Table 1). The rural sample was collected largely 
in one Himba village consisting of approximately 45 
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households that have been the focus of long-term anthropo-
logical research on demography and health. Here, access to 
healthcare is largely limited to a single regional clinic 15 km 
away, or else paying for a ride to Opuwo hospital. House-
holds were also sampled 15–20 km from Opuwo, comprising 
the peri-urban sample. Here, residents have easier access to 
the local hospital and markets. Finally, a sample of largely 
Herero residents from Opuwo were interviewed. This sample 
tended to be younger and more educated, with easy access 
to the regional hospital.

Medical Mistrust Index

To measure medical mistrust, participants completed a 
modified version of the Medical Mistrust Index (MMI) 
[30]. This seven-item survey was developed in the USA to 
measure individual-level distrust in healthcare personnel, 
organizations, and institutions. This survey has been widely 
deployed in a variety of US settings and has been found to 
be associated with underutilization of healthcare, includ-
ing COVID-19 vaccination [16, 30, 35, 86]. To better fit 
the cultural context, survey items were slightly modified to 
aid in translation and interpretation [see 43]. Previous work 
with rural Himba indicates that the results of this survey 
accurately reflect negative perceptions and experiences with 
healthcare personnel [43].

Vaccination Questions

All participants answered a series of quantitative questions 
on disease and vaccine beliefs and experiences. Participants 
were asked about their concerns over COVID-19 (“How 
worried are you about getting COVID-19?”), and if they 
know anyone who had become sick or who had died from 
COVID-19. Participants were also asked if they believed 
the vaccine was safe and if vaccines were generally safe. 
They were asked about their vaccine status for themselves 
and their children. Participants were also asked about their 
interest in receiving a malaria vaccine, should it become 
available. To better understand barriers to vaccination, 

participants were also asked a set of open-ended questions 
about why they did or did not receive the vaccine, and if they 
had declined to be vaccinated, what motivated this decision. 
Questions and additional methodological details are further 
described in the supplemental material.

Analysis

A set of Bayesian multilevel models were used to predict 
medical mistrust and vaccine-related outcomes via the brms 
package in R using RStudio [87–89]. A truncated distribu-
tional Gaussian model, with varying intercepts for location, 
was used to assess differences in medical mistrust across 
sampling locations. Similarly, Bernoulli models were used 
to predict binary vaccine outcomes, while Likert scale 
responses indicating interest in the malaria vaccine required 
a cumulative ordered logit model. In all models, fixed effects 
for age and sex and varying effects for age and sex by loca-
tion were assessed, and all models used regularizing pri-
ors. Below, we report posterior medians and 95% credible 
intervals (95% CI). Other packages used for data cleaning, 
modeling, and visualization included tidyverse, janitor, tidy-
bayes, modelr, and patchwork [90–94]. Additional modeling 
details and all posterior predictions are presented in the sup-
plementary materials. Responses to open-ended questions 
were evaluated by study authors and manually coded for 
thematic analysis.

Results

A total of 198 participants completed the survey across 
sampling locations. Across all locations, 74.7% of the total 
sample identified as Himba. Several individuals identi-
fied with a closely related ethnic group to Himba. As these 
groups share similar levels of market integration, lifestyle, 
and interaction with healthcare, we coded these seven indi-
viduals as “Himba.” Of the total sample, 21.7% identified as 
Herero. An additional seven urban or peri-urban individuals 
identified with an ethnic group that is not closely related to 
either Himba or Herero and were coded as “other.” Table 1 
describes participant characteristics by sampling location.

Participant responses to questions about COVID-19 
varied by location (Fig. 1). Rural respondents showed the 
highest degree of worry about COVID-19, but the lowest 
frequency of both knowing someone who became sick and 
knowing someone who died of COVID-19. Conversely, 
urban respondents showed less anxiety over becoming 
infected with COVID-19, but almost all urban respondents 
knew someone who had been infected and knew some-
one who had died. Peri-urban participant responses were 
intermediate between rural and urban. Participants also 

Table 1  Sample demographics by sampling location

Rural (n = 89) Peri-urban (n = 59) Urban (n = 50)

Average age (sd) 34.9 (15.8) 39.2 (15.3) 28.3 (7)
% Female 71.9% 61% 46%
Tribe 100% Himba 88.1% Himba

10.2% Herero
1.7% Other

74% Herero
14% Himba
12% Other

Medical mistrust 
avg score (sd)

2.65 (0.8) 3.26 (0.5) 2.79 (0.3)
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responded to questions on vaccinations. A majority of urban 
and peri-urban participants had received a COVID- 19 vac-
cination (64% and 62.7% respectively), while only 30.3% 
of rural respondents reported receiving a vaccine. A large 
majority reported that they felt vaccines generally were safe 
(90.9%, 84.7%, and 84% from rural to urban respectively).

Medical Mistrust

Most items in the MMI were weakly positively correlated 
except for items 1 and 5 (Figure S2). Medical mistrust scores 
varied by location, with peri-urban respondents having 
higher average MMI scores and rural participants having 
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more variable responses (see Table 1, Figure S3). Figure 2 
illustrates responses by question, overall, and by geographic 
groups. Modeling indicates that peri-urban respondents 
had significantly higher medical mistrust average scores, 
whereas urban and rural scores were similar (Figure S5). 
Age and sex had little impact on MMI (Figure S6).

A series of multilevel models predicted the impact of 
medical mistrust on vaccine-related questions (Fig. 3). First, 
MMI had a very weak negative effect on the probability 
of reporting being vaccinated for COVID- 19 (β = − 0.15, 
95% CI = − 0.86 to 0.67), although this varied by location, 
with the strongest effect in rural participants (βrural = − 0.37, 
CI = − − 1.22 to 0.22, see Figure S7). Men in the rural 
sample also had higher rates of vaccination, although across 

locations there was little impact of age on vaccination status 
(Figure S8-S9). Higher medical mistrust lowered the likeli-
hood that participants believed vaccines were generally safe 
across all locations (β = − 0.87, 95% CI = − 1.68 to − 0.10), 
while sex and age had little impact (Figure S10-S12). Lastly, 
medical mistrust was used to predict the likelihood of receiv-
ing a malaria vaccine when it becomes available. Interest 
in a malaria vaccine was generally high, with 82.3% of 
the total sample responding that they were either “likely” 
or “very likely” to receive the vaccine if available. Rural 
participants were more likely to be interested in the vac-
cine (Figure S13). However, medical mistrust lowered the 
probability of being interested in the malaria vaccine (β = 
− 0.90, 95% CI = − 1.84 to 0.01). This effect was stronger in 
rural and urban participants, whereas MMI had little impact 
on interest in the malaria vaccine in the peri-urban sample 
(Figure S14). Participant sex had little impact, while older 
participants tended to show greater interest in the malaria 
vaccine (Figure S15-S16).

Qualitative Data on COVID‑ 19 Vaccination

To better understand vaccine decisions, we asked partici-
pants who did not receive the COVID-19 vaccine to explain 
their decision. Responses to this question fell into three gen-
eral categories: lack of access, lack of interest, and concerns 
about safety (Fig. 4). In rural Himba, where the vaccination 
rate is low, most respondents (65.6% of non-vaccinators) 
noted that vaccination was a matter of access, not rejec-
tion of the vaccine. Participants explained that they were not 
around or available when vaccination outreach took place, 
or that vaccination outposts were too far away to access. For 
example, one woman reported that “it was only my husband 
who got vaccinated. I was staying far away but my husband 
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went to the place.” This quote may reflect the slight gender 
difference in COVID-19 vaccinations in the rural sample, 
suggesting that men’s freedom of mobility may make it 
easier for them to travel to receive the vaccine. Others noted 
that “the vaccination point was far away” or “I was on the 
mountain when they came to give them.” These responses 
reflect the difficulty of delivering vaccines to rural living 
pastoralist communities where travel with livestock is com-
mon. In contrast, only 19% of peri-urban and 11.1% of urban 
respondents suggested access was a hindrance to vaccina-
tion, with respondents noting that they happened to be trave-
ling or were otherwise unavailable to receive the vaccine.

For participants who did not report that access was the rea-
son they had not been vaccinated, responses largely fell into 
two general categories: lack of interest and concerns about 
safety. A subset of those reporting a lack of interest indicated 
that they did not believe that COVID-19 was a risk. For exam-
ple, one Himba participant noted that “the mountains are say-
ing they don’t want the Himba people to get vaccinated… 
Himba won’t get sick. Elders have said this much.” Another 
noted that “the Himba will be fine. They follow protocols 
in town, but in the villages they are safe.” As worries about 
being infected were generally high in the rural sample, lack 
of interest responses reflected a minority of rural respondents 
who did not feel that COVID-19 was a major health concern 
for Himba. In contrast, 44% of urban and 14.3% of peri-urban 
non-vaccinators reported a lack of interest in the vaccine. 
These respondents noted that they had not had the chance or 
reported that vaccination was not needed, or they otherwise 
were not interested in being vaccinated.

Another frequent reason for not getting vaccinated was 
distrust of the vaccine, with 66.7% and 44% of unvacci-
nated peri-urban and urban residents respectively report-
ing concerns about safety. Here, participants expressed 
explicit belief that the vaccine itself was harmful or unsafe. 
For example, one respondent said that “people tell us when 
you get vaccinated, you will get sick.” Another expressed 
concern for the novelty of the vaccine in comparison to the 
childhood polio and MMR vaccines saying “I’m not ready 
for it. It’s my belief that it’s not safe. Other vaccines that the 
kids take, they will be very healthy but the corona [vaccine] 
we grow up without using it and we don’t know about it. The 
others we have used for a long time.” Others, putting a finer 
point on the sentiment of risk, reported that “the vaccine is 
not for treatment, it’s for killing,” and noted that they “saw 
people dying and getting sick from it.”

Discussion

In this study, we examine medical mistrust and vaccine 
perceptions in rural Otjiherero-speaking indigenous 
groups in Kunene, Namibia. We find that rural and urban 

communities have different experiences with disease and 
different rates of vaccination. Our results also indicate that 
medical mistrust differs across communities, and that this 
might be influencing vaccination beliefs and perceptions 
but does not seem to mediate actual rates of COVID-19 
vaccination. Instead, low COVID-19 vaccination rates 
seem to be driven largely by access to the vaccine in rural 
areas and by disinterest and distrust in peri-urban and 
urban communities.

Looking first at how geography affects perceptions of 
disease, we found a surprising dichotomy: people living 
in rural areas were highly concerned about being infected, 
but had relatively little direct experience with the dis-
ease, while those in the urban sample were less concerned 
about getting COVID-19, but more than three-quarters 
of respondents stated that they knew of someone who 
had died from the disease. Similar results were found in 
focus group discussions about COVID-19 experiences, 
where Herero living near town reported knowledge of 
people infected and killed, while rural Himba had lit-
tle knowledge or direct experience with the disease [57]. 
Africa is believed to have fared comparatively well in the 
COVID-19 pandemic. Explanations for this have included 
lower rates of co-morbidities, younger demographics, and 
environmental differences like more arid ecologies and 
more outdoor living [55]. Namibia’s response to the pan-
demic was swift, and received praise from the WHO [95], 
although it suffered similar incidence and mortality rates 
to neighboring countries [96]. Substantial efforts were 
made to limit interaction between urban areas with high 
rates of infection with rural areas [97]. The low rate of 
rural participants who report knowledge of COVID-19 
infections or deaths suggests that mitigation efforts may 
have been successful in the Kunene, although disparities 
in testing and access to accurate healthcare information 
make this difficult to confirm.

In urban areas of Namibia, case rates are still relatively 
low. As of August 2021, there had only been 3378 COVID-
19 cases reported in the Kunene region (0.03% of the 
population) and 70 deaths [97]. Therefore, it is surprising 
that almost three-quarters of our sample reported knowing 
someone who had died. There are several possibilities for 
this. One is that word spreads quickly in these close-knit 
urban communities, so that knowledge of a few deaths could 
spread widely. Another possibility is that non-COVID-19 
deaths are being attributed to COVID-19 and reported to us 
as such. The former possibility fits with the idea that people 
in the urban population are not as worried about COVID-19 
as those in rural areas. They may be viewing these deaths 
(rightfully) as rare events.

Next, we focused on how medical mistrust manifests 
across the rural to urban spectrum and how it might be 
impacting perceptions of disease and vaccination. Here, we 
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found that medical mistrust was highest in the peri-urban 
sample. In previous work focusing on a rural sample of 
Himba, we found that negative interactions with healthcare 
personnel seemed to mediate mistrust [43]. Perceptions of 
incompetence, maltreatment, and discrimination were linked 
to greater medical mistrust in rural Himba. Qualitative data 
suggest that Himba’s distinctive garb, traditional use of 
ochre, low levels of education, and low socio-economic sta-
tus may place them at risk of poor treatment in healthcare 
settings. Elsewhere in Namibia, mothers report that negative 
experiences with healthcare personnel also impact decisions 
to seek childhood vaccines [98]. Peri-urban participants may 
be at particular risk for negative interactions with health-
care, as they are close enough to town to have ready access 
to the hospital, but still maintain traditional rural pastoral-
ist lifestyles, including their dress. In contrast, those living 
in rural areas have less frequent interaction with healthcare 
personnel, particularly at the regional hospital. Marginalized 
and traditional populations who have increased exposure to 
wealthier urban populations may suffer psychological costs 
as well. For example, the Peruvian Matsigenka saw a decline 
in subjective health as the result of pressures of acculturation 
and the integration of new prestige goods altering markers 
of social class [99]. Ready access to both town and hospital 
may place peri-urban pastoralists at greater risk for negative 
interactions with the majority of outgroup individuals and 
may explain why they exhibit the highest level of medical 
mistrust in our sample.

As found in other studies, medical mistrust predicted sen-
timents about the safety of vaccines and interest in a future 
malaria vaccine. In previous studies in industrialized coun-
tries, medical mistrust was associated with vaccine trial par-
ticipation, vaccine intention, vaccine hesitancy, and vaccina-
tion in various contexts [33–35, 100, 101]. We found that 
across the rural to urban gradient, greater medical mistrust 
was associated with more skepticism about vaccine safety. 
We also found that medical mistrust predicted people’s inter-
est in the forthcoming malaria vaccine, indicating the impor-
tance of addressing sources of mistrust in future rollouts of 
vaccination campaigns. In contrast, however, medical mis-
trust did not predict COVID- 19 vaccination status. Instead, 
vaccination was largely mediated by access in rural commu-
nities. These results are similar to findings elsewhere in sub-
Saharan Africa, showing that COVID- 19 vaccine accept-
ance is high but stymied by access at the local level [102], 
and remoteness and distance to receive vaccines have been 
highlighted as a barrier to vaccination in other contexts [103, 
104]. In peri-urban and urban areas, where vaccination rates 
were generally higher, refusal of the vaccine was more likely 
to be linked to distrust and fear of vaccinations, as shown in 
the qualitative results. Focus group discussions collected in 
this same area support the deep feelings of mistrust of the 
vaccine, but indicate that many decided to vaccinate despite 

these concerns due to government policies about vaccination 
and anxiety about the disease [57]. Fears about the vaccine 
continue to impede vaccination across sub-Saharan Africa 
[68], including Namibia [97], highlighting the continued 
need for more effective health communication.

We note several limitations to our study. First, we rely on 
a relatively small non-random convenience sample across 
locations, limiting our ability to generalize results to the 
larger population. The medical mistrust survey used here 
was designed principally for industrialized populations like 
the USA [30], and its efficacy in a cross-cultural context has 
not been formally evaluated. However, a previous applica-
tion of this survey in a rural Himba sample indicates that 
the Medical Mistrust Index does map onto negative health-
care experiences [43]. Second, Himba participants tended 
to be rural living, whereas Otjiherero-speaking peoples in 
town tended to be Herero. This collinearity between ethnic 
groups and location makes it difficult to disentangle the dif-
ferent effects of ethnic group identity and placement on the 
rural–urban spectrum. Other results from this region suggest 
that norms surrounding social learning operate at the level 
of the ethnic group [105]. Similarly, distance to town does 
not impact outgroup norm adoption in a study of perinatal 
care norms in Himba women, suggesting that ethnic identity 
might be more important to healthcare decision-making than 
geography in that realm [106]. Future work should consider 
the ways in which cultural norms and beliefs alongside pre-
vious experiences with healthcare providers impact medi-
cal mistrust and how these beliefs and experiences change 
across ethnic groups, levels of market integration and accul-
turation, and the rural–urban gradient.

Decades of public health research indicate substantial 
inequalities in health and access to healthcare, particularly 
in rural and indigenous communities in the Global South. 
One way to address these disparities is to understand how 
motivation to seek formal healthcare varies. Here, we high-
light the role of medical mistrust in influencing beliefs about 
vaccination. Medical mistrust reflects both individual- and 
group-level experiences and predicts the future pursuit of 
healthcare. As described by Leach et al., feelings about 
vaccinations are “embedded in often sophisticated under-
standings and reflections that make sense amidst their social 
and historical contexts and experiences” [107]. In the case 
of rural Namibian pastoralists, medical mistrust is likely 
influenced by historical processes of marginalization and 
negative interactions with majority outgroup medical per-
sonnel. In our study, we find that medical mistrust varies 
by sampling location and mediates beliefs about vaccina-
tions. However, actual COVID- 19 vaccination seems to be 
a product of access and secondly fear and mistrust of the 
vaccine. By engaging in cross-cultural research to under-
stand the individual- and cultural-level drivers of medical 
mistrust, and how medical mistrust manifests in healthcare 
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decisions, we can better address health disparities in these 
rural and marginalized communities.
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