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EXECUTIVE SUMMARY
Background

Magnetic resonance imaging (MRI) has gained prominence in clinical and research settings over the past decade due to its
high-resolution imaging, non-ionizing nature, and superior sensitivity and specificity in detecting neuropathological and
vascular conditions. Despite its critical role in diagnosis and scientific inquiry, access to MRI remains limited in many low-
and middle-income countries (LMICs), where scanners are often concentrated in urban centers and largely inaccessible
to rural populations. The use of MRI, especially in children, therefore, is often accompanied by misperceptions about its
purpose and safety, particularly among communities with limited exposure to or access to MRI technology. The study
was conducted to assess community and stakeholder perspectives on the use of MRl in early childhood research. The
study aimed to understand how caregivers, childcare providers, and healthcare professionals perceive, interpret, and
respond to the use of MRI, particularly in scanning healthy children in resource-constrained urban informal settlements.

Methods

We adopted a cross-sectional study design and utilized a mixed-methods approach, integrating both quantitative surveys
and qualitative interviews. We engaged 294 participants (136 from Kisumu and 158 from Nairobi), comprising mothers
(n=109), fathers (n=52), childcare providers (n=106), and healthcare professionals (n=27). Data collection involved
structured interviews, focus group discussions (FGDs) and key informant interviews (Klls), designed to capture diverse
perspectives on knowledge, attitudes and practices (KAP) related to MRI use in children. Qualitative data were analyzed
thematically approach, guided by research questions developed a priori. Quantitative data were coded, cleaned, and
analyzed descriptively using Stata to identify patterns across demographic and KAP variables.

Results

Most caregivers (87%) and healthcare providers (70%) across Nairobi and Kisumu Counties recognized MRI as a tool for
detecting brain disorders in young children. However, misconceptions about its safety were widespread; many respondents
believed MRI scans could cause brain damage, with such beliefs more prevalent among community members than
healthcare professionals. Most participants emphasized the importance of providing adequate information to parents
about the MRI procedure and strongly supported having parents present during scans to help manage their children’s
anxiety. While healthcare stakeholders in both counties appreciated the clinical value of MRI, misperceptions and limited
understanding, particularly regarding its non-invasive nature and research applications, were more pronounced in Nairobi
than in Kisumu.

Conclusion

Based on our study findings, it is evident that most communities associate MRI with clinical diagnosis of illness, reflecting.
However, beliefs about its safety remain mixed, particularly regarding its use in healthy children, due to limited exposure
and persistent misconceptions. These findings underscore the need for timely and targeted sensitization efforts among
caregivers, childcare providers and health stakeholders. Strengthening knowledge about the role of MRI in tracking brain
development and supporting early childhood research can enhance community trust, increase acceptability and improve
willingness to enroll children in studies involving neuroimaging techniques, especially in resource-constrained settings.
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INTRODUCTION
1.1 Background of Study

The use of magnetic resonance imaging (MRI) in health and research has gained significant traction over the past decade
(Murali et al., 2024). This is due to its high-resolution imaging, non-ionizing nature, and superior sensitivity and specificity
in detecting neuropathological and vascular conditions (Anazodo et al., 2023; Tarnoki et al., 2015). MRI is widely used
diagnose non-communicable diseases such as epilepsy, cancer, and cardiovascular disorders (Tarnoki et al., 2015).
Despite its clinical and research value, access to MRI remains limited in low- and middle-income countries (LMICs) with
scanners concentrated in urban centers and largely inaccessible to rural populations (Tarnoki et al., 2015).

In sub-Saharan Africa (SSA), MRI has the potential to expand access to universal health services, and improve outcomes
for conditions like cancer (Murali et al., 2024). Estimates suggest that scaling up use of MRl in SSA could avert 207,800
deaths by 2030 (Anazodo et al., 2022). Beyond clinical benefits, neuroimaging technologies (X-ray, computerized
tomography [CT] and MRI) are projected to yield productivity gains of over $27 billion between 2020 and 2030 (Anazodo
etal., 2022; Murali et al., 2024). Importantly, MRI offers a more reliable method of tracking the developmental trajectories
of children than traditional neuropsychological tests (Lia C. H. Fernald, Elizabeth Prado, Patricia Kariger, 2017). This
reliability can be useful in neuroscience research in children, particularly from marginalized areas.

Available evidence suggests that perceptions of MRI vary widely across communities. In African contexts, caregivers
and healthcare professionals predominantly view MRI as a clinical diagnostic tool (Aderinto, Abdulbasit, et al., 2023),
and so may not appreciate its value in research and developmental science. Safety concerns rooted in experiences with
ionizing imaging techniques like X-rays and CT scans (Aderinto, Olatuniji, et al., 2023), are frequently extended to MRI and
Positron Emission Tomography (PET), despite their non-ionizing nature. Misperceptions linking MRI exposure to cancer
and brain damage persist, particularly among disadvantaged communities (Aderinto, Olatuniji, et al., 2023; Anazodo et
al., 2022). In vulnerable communities, children are perceived as more vulnerable than adults. High-field MRI scanners,
which produce loud noise and require strong magnetic fields, further reinforce these fears. In contrast, low-field MRI
technology offers a safer, quieter, cheaper and more portable alternative, addressing many of the access and safety
concerns associated with conventional scanners. Its affordability and adaptability make it well suited for deployment in
rural and peri-urban economically disadvantaged communities.

Misperceptions surrounding MRI use stem from both community-level and professional concerns. For community
members, fears often center on safety risks and the perceived high cost of MRI procedures. Among health stakeholders,
skepticism may relate to the adequacy of low-field MRI scanners in delivering sufficient image resolution and field
strength for diagnostic or research purposes (Wedderburn et al., 2020). Additionally, there is a belief that for a low-field
MRI to be viable in remote and resource-constrained settings, it must be easy to set up and operate when faced with
infrastructural challenges such as power outages (Warsito et al., 2012). These functional, structural and health-related
concerns can discourage early diagnosis and treatment-seeking behavior, potentially contributing to higher mortality
rates and underdiagnosed neurodevelopmental disorders (MICHA, 2017). They may also reduce community willingness
to participate in neuroimaging research projects, particularly studies involving healthy children. At present, there is no
clear consensus on how to mitigate safety concerns associated with portable low-field MRI scanners, and how to ensure
data integrity and proper device management in SSA (Aderinto, Olatuniji, et al., 2023; Tarnoki et al., 2015). This lack of
clarity raises important legal, ethical, and social considerations for communities and health systems seeking to benefit
from MRI technology. Without targeted efforts to address these misperceptions, the adoption of MRI for developmental
research may be delayed, hindering efforts to track brain development and respond to neurodevelopmental conditions
such as autism and intellectual disabilities in early childhood.

A study conducted in Ghana revealed that most community members were educated on MRI by family and friends
rather than from trained clinicians (Asante & Acheampong, 2021; Halpern, 2010). These informal sources often lacked
medical expertise or training in MRI sensitization contributing to widespread misconceptions. As a result, over half
of the respondents believed that MRI exposes individuals to harmful radiation and may cause cancer similar to other
ionizing imaging modalities such as X-ray and CT scan (Dubois et al., 2021). Despite advancements in neuroimaging
technologies, communities across SSA continue to have limited knowledge MRI’s role in research, particularly in non-
clinical applications (Asante & Acheampong, 2021). This underscores the urgent need for context-specific studies to
assess caregiver knowledge and inform the design of neuroscience initiatives in low-resource settings in Africa.

Whereas evidence reveals that MRl is crucial in understanding underlying neurodevelopmental risks in young children,
little is known about the myths and beliefs challenging its use in sub-Saharan Africa (Wedderburn et al., 2020), which
is crucial in expansion of developmental and science studies in other parts of Africa. Addressing knowledge gaps and
clarifying the safety and purpose of MRI, particularly its non-invasive role in studying healthy children, can foster trust,
improve attitudes, and encourage participation in neuroimaging studies. This, in turn, represents a strategic investment in
human capital and equitable research inclusion across underserved settings. This study was therefore designed to explore
the KAP of different stakeholders regarding the use of MRI in healthy children. It further explores key factors underlying
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hesitancy to the use of MRI for non-clinical purposes, and provides recommendations for enhancing knowledge, attitudes
and acceptability for MRI. Findings from this survey will help develop targeted educational and engagement strategies
to enhance acceptability, clarify the non-invasive nature of low-field MRI, and ensure ethical alignment with community
values.

1.2 Objectives of the Study

As part of a study seeking to examine the association between caregiver-child interaction and brain function, and global
development of the child, a survey was conducted to explore the perceptions, and acceptability towards brain imaging
techniques for assessing child cognitive or neuropsychological performance and brain structure. The specific objectives
of the study were: [1]To explore caregivers’ knowledge about the use of MRI techniques in young healthy children; [2]
To understand policy implementers’ KAP regarding the use of brain imaging techniques for assessing child cognitive
development and brain structure; [3] To establish strategies for addressing perceptions, attitudes, beliefs and practices
of community related to MRI use in young healthy children.
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METHODOLOGY
2.1 Study Design

This was a cross-sectional feasibility and acceptability study that employed a mixed-methods approach, combining
quantitative surveys and qualitative interviews to assess community KAP related to MRI use, as well as its acceptability
in early childhood research.

2.2 Study Site and Participants

The study was conducted in the urban informal settlements of Kisumu and Nairobi Counties, Kenya. The study sites were
purposively selected because we and our partners have previously collaborated with them on childcare research projects
in these counties. Residents in these settings typically face socioeconomic challenges, including limited education and
restricted access to advanced health services. These health services include MRI, limiting neuroscience research in
underserved communities in Kenya and SSA (Simiyu et al., 2019).

We targeted childcare providers, i.e., those providing childcare services for children between six months and two years
within childcare facilities and home-based setting/home care providers within urban informal settings. In addition, we
targeted primary caregivers (mothers or fathers) of children within the same age range. Policy makers and implementers
who included healthcare professionals, radiographers and radiologists, nutritionists, and local community health
implementers were also involved in the study. We sampled (n=267) participants comprising mothers (n=109), fathers (n=
52), childcare providers (n=106), and (n=27) healthcare policy stakeholders. This diverse sample enabled a comprehensive
assessment of KAP related to MRI use in early childhood research across both community and institutional perspectives.

2.3 Study Procedures

To prepare for data collection, we recruited and trained ten field interviewers in each county. We selected interviewers
from within the study communities to enhance trust, cultural relevance and stakeholder buy-in. A week-long training was
conducted to familiarize them with the study tools and protocols, followed by pre-testing to ensure quality, reliability
and validity of the instruments.

We used structured questionnaires, focus group discussions (FGDs), key informant interviews (Klls) and in-depth interviews
(IDls) to triangulate the findings and strengthen the evidence base. We interviewed 294 respondents face-to-face
using electronic questionnaires administered via SurveyCTO, a secure digital data capture platform. Participants in the
quantitative component of the study included caregivers, childcare center providers, and healthcare professionals. For the
qualitative component, we conducted FGDs with caregivers and childcare providers in groups of 7-8 participants, each
lasting approximately one hour. Klls were held with healthcare providers and policy implementers to gather institutional
perspectives. Additionally, we conducted IDlIs with a purposive sample of 38 mothers across the two counties to clarify
and deepen insights from the quantitative data

Interview tools explored key dimensions of knowledge, attitudes, and practices related to neuroimaging, including a)
What respondents knew about imaging techniques such as X-ray, CT scan, ultrasound, and PET scan; b) Community
perceptions regarding the use of imaging on young children; c) Views on the potential usefulness of neuroimaging,
particularly MRI, in supporting child development.

2.4 Data Management and Analysis

The quantitative data were uploaded to the African Population and Health Research Center (APHRC) secure server
through SurveyCTO. Trained team leaders, with oversight from the APHRC research team, supervised the data collection
exercise. They verified the completeness of the data before submission, while the research team conducted regular spot
checks and sit-ins to ensure data integrity during the data collection exercise.

For qualitative data, interviews were audio recorded and transcribed immediately to preserve accuracy. An experienced
transcriber produced verbatim transcript, which were reviewed by the research team to confirm alignment with the FGD,
IDI, and Kl guides. The transcripts were then coded and analyzed thematically to extract patterns and insights relevant
to the study objectives.

Quantitative data were cleaned and analyzed using Stata (v18) with support from the study statistician. Descriptive
statistics were computed and presented in tables to illustrate distribution across key variables in line with the research
questions. All data were stored in APHRC's password-protected microdata portal, accessible only by authorized study
personnel to ensure confidentiality and compliance with ethical standards.
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2.5 Ethical Considerations

The research protocol was first reviewed and approved by APHRC's Scientific Review Committee to ensure scientific
rigor, participant safety and adherence to ethical principles. Subsequent ethical approval was obtained from Amref
Health Africa’s Ethics and Scientific Review Committee (ESRC), followed by a research permit issued by the National
Commission for Science, Technology and Innovation (NACOSTI). Additional site-specific approval was secured from the
Jaramogi Oginga Odinga Teaching and Referral Hospital (JOOTRH) in Kisumu County, as required for facility-based
research. Additional site-specific approval was secured from the Jaramogi Oginga Odinga Teaching and Referral Hospital
(JOOTRH) in Kisumu County, as required for facility-based research. Research authorization was also granted by both
Kisumu and Nairobi County Governments.

We obtained written informed consent from all participants prior to data collection. The study team provided clear and
culturally sensitive explanations about the purpose of the acceptability and the KAP survey. To build confidence among the
participants, we explained to them about keeping all their data private and confidential and de-identification throughout
coding, analysis, and during engagement and validation meetings. We also emphasized voluntary participation and the
right to withdraw at any time.
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RESULTS

This study engaged 294 participants across Nairobi and Kisumu Counties, comprising caregivers, childcare providers,
and healthcare professionals. The findings reveal nuanced understandings and perceptions of neuroimaging techniques,
particularly MRI, shaped by access, experience, and community beliefs.

3.1 Participant Characteristics

3.1.1 Sociodemographic Characteristics of Caregivers

As shown in Table 1, caregivers had a median age of 35 years and were predominantly female (78%). About half of the
caregivers (52%) were self-employed, and most (61%) earned less than USD $80 per month, reflecting the socioeconomic
context of urban informal settlements. More than half of the participants (61%) reported being either married or living
with a partner. Sociodemographic characteristics varied notably between Kisumu and Nairobi, particularly in caregiver
type, educational attainment, occupation and marital status. From the broader quantitative sample, we purposively
selected 165 caregivers and 14 policy implementers, including health professionals and administrators, for qualitative
interviews to deepen understanding of community perspectives and stakeholder experiences.

Table 1: Sociodemographic characteristics of caregivers

Nairobi Kisumu Total p-value
N=144 N=123 N=267
Respondent Age (ears); Median (IQR) 35(28-44) 36 (31-43) 35(29-43) 0.24
Sex 0.69
Male 31 (22%) 29 (24%) 60 (22%)
Female 113 (78%) 94 (76%) 207 (78%)
Caregiver Type 0.038
Mother 69 (48%) 40 (33%) 109 (41%)
Father 24 (17%) 28 (23%) 52 (19%)
Center provider 51 (35%) 55 (45%) 106 (40%)
Highest Level of Education Completed 0.041
None/Pre-school 5 (3%) 3 (2%) 8 (3%)
Primary 55 (38%) 39 (32%) 94 (35%)
Secondary 56 (39%) 38 (31%) 94 (35%)
Post-secondary 28 (19%) 43 (35%) 71 (27%)
Main Occupation <0.001
Self-employed 61 (42%) 77 (63%) 138 (52%)
Employed - casual 62 (43%) 15 (12%) 77 (29%)
Employed — salaried/formal 7 (5%) 16 (13%) 23 (9%)
Unemployed 13 (9%) 13 (11%) 26 (10%)
Student 1(1%) 2 (2%) 3 (1%)
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Nairobi Kisumu Total p-value

N=144 N=123 N=267

Respondent age (years); Median (IQR) 35(28-44) 36 (31-43) 35(29-43) 0.24
Estimated Monthly Income 0.15
None 8 (6%) 14 (11%) 22 (8%)
<10,000 Ksh 96 (67%) 66 (54%) 162 (61%)
10,000 - 20,000 Ksh 29 (20%) 32 (26%) 61 (23%)
>20,000 Ksh 11 (8%) 11 (9%) 22 (8%)
Marital Status <0.001
Currently Married/Living Together 71 (49%) 92 (75%) 163 (61%)
Single (Ever Married) 53 (37%) 23 (19%) 76 (28%)
Single (Never Married) 20 (14%) 7 (6%) 27 (10%)
No response 0 (0%) 1(1%) 1 (0%)
Spouse’s Highest Level of Education 0.008
None/Pre-school 3 (4%) 1(1%) 4 (2%)
Primary 12 (17%) 23 (25%) 35 (21%)
Secondary 44 (62%) 36 (39%) 80 (49%)
Post-secondary 12 (17%) 32 (35%) 44 (27%)
Spouse’s Main Occupation 0.008
Self-employed 21 (30%) 49 (53%) 70 (43%)
Employed - casual 27 (38%) 17 (18%) 44 (27%)
Employed - salaried/formal 13 (18%) 10 (11%) 23 (14%)
Agriculture/farming 0 (0%) 3 (3%) 3 (2%)
Unemployed 8 (11%) 12 (13%) 20 (12%)
Student 2 (3%) 1(1%) 3 (2%)
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3.1.2 Sociodemographic Characteristics of Healthcare Providers

More than half of the healthcare providers (56%) were female. The median age of participants was 44 years. The
most represented cadres were nurses (30%) and community health promoters (26%), reflecting frontline roles in child
health and service delivery. Gender distribution varied by county: Kisumu had a higher proportion of female healthcare
providers, while Nairobi recorded more male respondents.

Table 2: Sociodemographic characteristics of policy implementers (healthcare providers)

Nairobi Kisumu Total p-value
N=14 N=13 N=27
Age in years [Median (IQR)] 42 (29-49) 45 (33-50) 44 (31-50) 0.56
Sex 0.17
Male 8 (57%) 4 (31%) 12 (44%)
Female 6 (43%) 9 (69%) 15 (56%)
Cadre 0.60
Nurse 5 (36%) 3 (23%) 8 (30%)
Sub-County MOH 1(7%) 0 (0%) 1(4%)
Nutritionists 1(7%) 2 (15%) 3(11%)
Clinical officers 1 (7%) 1 (8%) 2 (7%)
Community Health Assistant (CHAS) 1(7%) 2 (15%) 3(11%)
Community Health Promoters (CHPs) 5 (36%) 2 (15%) 7 (26%)
Assistant Director Radiography 0 (0%) 1 (8%) 1 (4%)
Health Record Officer 0 (0%) 1 (8%) 1(4%)
Public Health Officer 0 (0%) 1 (8%) 1 (4%)

3.2 Caregivers’ Knowledge About Neuroimaging Techniques

Caregivers demonstrated high familiarity with conventional neuroimaging techniques, with 96% reporting knowledge
of X-ray, and 88% of ultrasound (Table 3). However, awareness of MRI was notably lower, with only 53% of caregivers
across both counties indicating familiarity with the technique. The majority (87%) understood that neuroimaging is
primarily used to detect disorders in young children, while a smaller proportion (26%) recognized its potential for tracking
developmental outcomes.

Perceptions of MRI safety varied significantly by location. In Kisumu, 22% of caregivers associated MRI with brain
damage, compared to just 6% in Nairobi, suggesting localized differences in exposure and understanding. Across both
counties, 63% of caregivers were aware that MRI scans are often conducted on the head or brain of a child.

Table 3: Caregivers’ knowledge about neuroimaging techniques

Total

[\\EY{ge) o]

Kisumu

N=144

N=123

N=267

Knows what an X-ray is 135 (94%) | 122 (99%) | 257 (96%) | 0.020
Knows what a CT-scan is 91 (63%) 107 (87%) | 198 (74%) | <0.001
Knows what ultra-sound is 114 (79%) | 120 (98%) | 234 (88%) | <0.001
Knows what MR is 60 (42%) |82 (67%) 142 (53%) | <0.001
Perceived usefulness of neuroimaging techniques in young

children

Detect disorder(s) 49 (82%) |75 (91%) 124 (87%) | 0.083
Track developmental outcomes 15 (25%) 22 (27%) 37 (26%) 0.81
Research 2 (3%) 3 (4%) 5 (4%) 0.92
Others 3 (5%) 4 (5%) 7 (5%) 0.97
Aware of health/safety concerns related to neuroimaging 16 (27%) 53 (65%) 69 (49%) <0.001
techniques on young children
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Safety concerns

Brain damage 8 (6%) 27 (22%) 35(13%) | <0.001
Causes Cancer 1(1%) 3 (2%) 4 (1%) 0.24
Mental lllness 1(1%) 3 (2%) 4 (1%) 0.24
Affects General health 7 (5%) 16 (13%) 23 (9%) 0.018
Causes Death 0 (0%) 0 (0%) 0 (0%)

Other 1(1%) 5 (4%) 6 (2%) 0.064
Body parts that can be scanned using MRI

The brain/head 44 (73%) | 45 (55%) 89 (63%) 0.025
All parts of the body 22 (37%) 41 (50%) 63 (44%) 0.11
Other 4 (7%) 9 (7%) 13 (7%) 0.87
Don't know 1(2%) 8 (10%) 9 (6%) 0.051
Knows someone who has undergone MRI 34 (57%) 53 (65%) 87 (61%) 0.34

Qualitative interviews revealed that while center providers were familiar with commonly used imaging techniques such as
X-ray, their understanding of more advanced neuroimaging modalities, particularly MRI, was limited. Many participants
described X-ray as a tool used by doctors to detect internal problems, such as fractures or nerve damage. As one center
provider explained:

“X-ray is just a machine used to take the picture in internal body of a human being to know
where there is cracking in the nerves also some fractures in the body. It helps to know
exactly what is happening in the body because you can get a problem, but you have the
problem is internal.” FGD with center providers

This foundational understanding contrasted sharply with misperceptions of MRI, which were often shaped by fear and

misinformation. Several caregivers expressed anxiety about undergoing MRI procedures, citing community narratives
that portrayed the experiences as harmful or transformative. One caregiver shared:

“... went there very afraid since people say you cannot leave that place the same again, |
left there very fearful, I lived my life in fear till | went back for the second clinic.” IDI with a
caregiver

Despite these fears, some caregivers recognized the potential of MRI to support child development research. They

described the machine as capable of tracking brain growth and developmental milestones, suggesting an emerging
awareness of its non-clinical applications. As one participant noted:

“MRI machine is used to know how the brain develops and, we can say it tests different
milestones for children. At each milestone, a child is supposed to be doing something.”
FGD with caregivers
These insights mirror the quantitative findings presented in Table 3, where caregivers demonstrated high familiarity
with X-ray but limited understanding of MRI, and where safety concerns, particularly fears of brain damage, were more

prevalent in Kisumu than Nairobi. Together, these qualitative narratives highlight the importance of targeted community
engagement to address misconceptions and build trust in neuroimaging research.
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3.3 Healthcare Providers’ Knowledge About Neuroimaging Techniques

All healthcare providers interviewed demonstrated familiarity with MRI, underscoring its recognition within clinical
practice. The majority (70%) identified MRI as a diagnostic tool for detecting disorders, while a notable proportion
(59%) expressed concerns about its potential impact on general health in young children (Table 4). Perceptions of MRI's
developmental utility varied by location: 71% of providers in Nairobi acknowledged its role in tracking developmental
outcomes in children, compared to 46% in Kisumu, suggesting regional differences in exposure to research applications
of neuroimaging. Importantly, 57% of healthcare providers reported that community members commonly associate MRI
with brain damage in young children.

Table 4: Healthcare providers’ knowledge about neuroimaging techniques

Nairobi Kisumu Total p-value

N=27
Knows what MR is 14 (100%) | 13 (100%) |27 (100%)
Perceived usefulness of neuroimaging techniques in young children
Detect disorder(s) 10 (71%) | 9 (69%) 19 (70%) 0.90
Track developmental outcomes 10 (71%) | 6 (46%) 16 (59%) 0.18
Research 0 (0%) 2 (15%) 2 (7%) 0.13
Brain development and function 0 (0%) 4 (31%) 4 (15%) 0.025
Assess the functioning of internal organs 0 (0%) 1 (8%) 1 (4%) 0.29
Aware of health/safety concerns related to neuroimaging 8 (57%) 8 (62%) 16 (59%) 0.82
techniques on young children
Safety concerns
Brain damage 4 (50%) 3 (38%) 7 (44%) 0.61
Causes cancer 2 (25%) 1(12%) 3 (19%) 0.52
Mental illness 1 (12%) 1(12%) 2 (12%) 1.00
Affects general health 2 (25%) 4 (50%) 6 (38%) 0.30
Causes death 0 (0%) 0 (0%) 0 (0%)
Exposes children to too much light 0 (0%) 1(12%) 1(6%) 0.30
Affects body tissues 0 (0%) 1(12%) 1(6%) 0.30
Body parts that can be scanned using MRI
The brain/head 12 (86%) |4 (31%) 16 (59%) 0.004
All parts of the body 3 (21%) 8 (62%) 11 (41%) 0.034
Chest 2 (14%) 1(8%) 3(11%) 0.59
Health/safety concerns of the community related to neuroimaging
techniques on young children
Brain damage 8 (57%) 8 (57%)
Causes cancer 2 (14%) 2 (14%)
Mental illness 2 (14%) 2 (14%)
Affects general health 4 (29%) 4 (29%)

Healthcare providers consistently reported familiarity with commonly used imaging techniques such as X-rays and
ultrasound, noting that these modalities were well-established and widely recognized with the community. In contrast,
CT scans and MRI were described as fairly new and less commonly understood techniques among community members.
As one provider explained:

“X-ray is the one which has been there the longest. There may be ultrasound, but CT and
MRI are fairly, new and also not too common.” Kll with a healthcare provider
A healthcare provider emphasized that while parents were generally willing to pursue imaging when a child was ill,

they required additional reassurance and explanation when the procedure was intended for research or developmental
assessment among healthy children.

“...for a study such as this may be a bit more complicated, because we have to explain what
we want to do for them to really understand to give consent for you, because at least as far
they are concerned, there’s nothing wrong with the child.” Kll with a healthcare provider

Understanding Community Knowledge, Attitudes, & Practices Towards Brain Imaging Techniques in Kenya

@

N A



—a Al A /2

L5 -

a A

3.5 Exploring Attitudes and Beliefs Towards, and Experiences with the Use of

Neuroimaging Techniques

The study revealed a complex interplay of curiosity, caution, and conditional acceptance among caregivers and healthcare
providers regarding the use of neuroimaging, particularly MRI, in children. While many participants acknowledged the
potential benefits of imaging technologies, their attitudes were shaped by emotional responses, cultural beliefs, and
perceived risks.

3.5.1 Caregiver Perspectives and Experiences

Caregivers expressed a strong desire for transparency and reassurance. As shown in Table 5, nearly all respondents
(93%) emphasized the importance of explaining the MRI procedure beforehand, and 87% supported the provision of
information packs to help them prepare emotionally and practically. Despite this, 68% reported feeling nervous when
their child was scanned, with caregivers in Kisumu expressing higher levels of anxiety than those in Nairobi.

Safety perceptions were mixed. While 55% of caregivers believed MRI was safe for children, 27% expressed concerns
and 18% were unsure. Notably, 81% were willing to have their child undergo an MRI scan, and 55% were open to scans
conducted at night.

Table 5: Caregivers’ attitudes, experiences, and beliefs on use of neuroimaging techniques

Kisumu
N=123

Experience with MRI: Personal or known individuals 42 (29%) | 57 (46%) 99 (37%) 0.004
It is important to explain the process before doing a brain scan on 0.003
a young child

Agree 126 (88%) | 121 (98%) | 247 (93%)

Not sure/don’t know 12 (8%) 1 (1%) 13 (5%)

Disagree 6 (4%) 1(1%) 7 (3%)
It is important to provide an information pack before MRI scanning | 108 (75%) | 123 (100%) | 231 (87%) | <0.001
so as to help caregivers to familiarize themselves and cope
accordingly after the procedure
Believes the MRI use is safe for children 0.52

No 35 (24%) | 37 (30%) 72 (27%)

Yes 84 (58%) | 64 (52%) 148 (55%)

Don't know 25(17%) |22 (18%) 47 (18%)
It is normal for caregivers to feel nervous when their children are 85 (59%) | 96 (78%) 181 (68%) | <0.001
going through MRI scan
It is important to have parents present when scanning young <0.001
children using MRI

Agree 105 (73%) | 106 (86%) | 211 (79%)

Not sure/don’t know 29 (20%) |5 (4%) 34 (13%)

Disagree 10 (7%) 12 (10%) 22 (8%)
Willing to have own child undergo MRI scan 103 (72%) | 112 (91%) | 215 (81%) | <0.001
Willing to have own child undergo MRI scan at night 50 (49%) | 68 (61%) 118 (55%) | 0.073

Qualitative interviews reinforced the findings from the quantitative survey. Caregivers described MRI as both a diagnostic
and developmental tool, but also shared fears rooted in community narratives. For instance, some believed repeated

scans could “drain blood” or harm children with heart conditions as illustrated below:

“They just believe that X-rays should be done once and not repeatedly because it is
harmful to the body. They believe that when you take someone for an X-ray it drains their

blood.” FGD with caregivers

“...those children with little blood, you find that they have heart problem and they cannot
be taken into the MRI machine.” FGD with center providers

Others emphasized the importance of seeing the machine beforehand and having parents present during the procedure

to reduce anxiety.
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“I believe that the imaging techniques are good, but awareness has to be made on the
importance of the scans. This awareness should be conducted on the parent, the caregiver
at the daycare center, and the child. It would also be prudent if they can see the machine
before the procedures are conducted.” FGD with home-based care providers

3.6 Healthcare Provider Perspectives and Experiences

Healthcare providers unanimously supported caregiver engagement, with 100% advocating for clear explanations and
informational materials prior to conducting brain scans (Table 6). A majority of healthcare providers (78%) reported
having experience or knowing individuals who had undergone MRI procedures. Most (85%) acknowledged that caregiver
nervousness was normal, and 93% supported parental presence during scans to provide emotional comfort to young
children.

While 81% of healthcare providers believed MRI was safe for children, some expressed concerns about contraindications,
such as metallic implants or sensory sensitivities. Providers also reported that community members often associated MRI
with brain damage, reinforcing the need for targeted sensitization.

Table 6: Healthcare providers’ knowledge, attitudes, beliefs, and practices on neuroimaging techniques

Nairobi Total
N=14 N=27

Kisumu
N=13

p-value

Experience with MRI: Personal or known individuals 9 (64%) 12 (92%) 21 (78%) 0.080
It is important to explain the process before doing a brain scan on
a young
Agree 14 (100%) | 13 (100%) |27 (100%)
It is important to provide an information pack before MRI 14 (100%) | 13 (100%) |27 (100%)
scanning so as to help caregivers to familiarize themselves and
cope accordingly after the procedure
Believes the MRI use is safe for children 0.22
No 0 (0%) 2 (15%) 2 (7%)
Yes 13 (93%) 9 (69%) 22 (81%)
Don't know 1(7%) 2 (15%) 3(11%)
It is normal for caregivers to feel nervous when their children are 0.51
going through MRI scan
Agree 12 (86%) 11 (85%) |23 (85%)
Not sure/don’t know 0 (0%) 1 (8%) 1 (4%)
Disagree 2 (14%) 1 (8%) 3 (11%)
It is important to have parents present when scanning young 0.37
children using MRI
Agree 13 (93%) 12 (92%) | 25 (93%)
Not sure/don’t know 1(7%) 0 (0%) 1 (4%)
Disagree 0 (0%) 1(8%) 1 (4%)

Findings from the qualitative interviews reinforced the patterns observed in the quantitative data, particularly regarding
healthcare providers’ perceptions of community beliefs about neuroimaging. Providers acknowledged that while
MRI was generally considered safe within clinical practice, misconceptions persisted among community members,
especially concerning its use in children. One provider emphasized the clinical safety of MRI, while also noting specific
contraindications:

“MRI is a pretty safe method, of course, there are other contraindications to MRI, especially
people who’ve had implants and people with mental surgeries.” Kll with a healthcare pro-
vider

Despite this clinical confidence, providers reported that many community members associate MRI with harm, particularly
brain damage. These fears were attributed to limited understanding and lack of exposure to technology:

“The community thinks that if the person is scanned, he can have brain damage. | think it is
everybody because we are not specialized in that area, but the moment we are sensitized, |
think that perception will go out.” Kl with a healthcare provider
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In addition to safety concerns, providers highlighted emotional and sensory barriers to MRI use. The physical experience

of undergoing an MRI, particularly the noise and enclosed space, was described as intimidating for some individuals:
“MRI is just scary once you are in. It's quite noisy and has all kinds of sounds. So, we also
just have people who do not like such kinds of enclosed spaces. You put them there, maybe
start panicking.” Kll with a healthcare provider

A policy stakeholder further noted that repeated imaging may not be appropriate for all individuals, especially those
with certain medical conditions, reinforcing the need for careful screening and communication.

“...there are safety concerns, especially in terms of the frequency of doing imaging for indi-
viduals who have certain conditions because some are not eligible for imaging services.” Kll
with a healthcare provider
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DISCUSSION, CONCLUSIONS, RECOMMENDATIONS

4.1 Discussion

The findings of this study reveal significant gaps in knowledge and perceptions regarding the use of MRI in children,
particularly for research purposes. Many caregivers expressed uncertainty about MRI safety, with some associating it
with harmful effects such as brain damage or cancer. These misconceptions likely stem from limited exposure to MRI
technology and inadequate public health communication. Similarly, health providers demonstrated varying levels of
understanding, suggesting that professional training on MRI applications remains insufficient.

Caregivers expressed concerns that the use of neuroimaging techniques on young children may pose health and safety
risks, particularly the possibility of brain damage. Such misconceptions can significantly discourage participation in
developmental science research involving MRI (Daniels et al., 2024). The findings from this study highlight the importance
of assessing caregivers’ knowledge and attitudes toward neuroimaging before implementing MRI-based assessments.
Further, the results suggest the need to assess stakeholders’ ethical perceptions in implementing future similar studies
in economically disadvantaged communities across sub-Saharan Africa. Addressing these safety and ethical concerns
through targeted education and community engagement may positively enhance willingness to participate in studies
involving new investigational technologies (Daniels et al., 2024).

Evidence suggests that MRI research involving infants and children is relatively uncommon, particularly in sub-Saharan
Africa. This may be attributed to limited resources and capacity to utilize the technique in both research and clinical
settings (Raschle et al., 2012). Additionally, there may be concerns associated with safety in young children. Several
factors contribute to the low deployment of MRI, including inadequate knowledge about its role in promoting healthy
brain development, high costs associated with image acquisition and scanner maintenance, and insufficient human
and structural capacity. These challenges create unique barriers for researchers and clinicians, such as issues of access,
acceptability, and technical and procedural difficulties for the few MRI facilities available in the region (Raschle et al.,
2012).

Experiencing sort of nervousness before or during MRI scanning is common among caregivers in sub-Saharan Africa, and
our findings confirm that most parents consider it normal to feel anxious when their children undergo MRI scans. Overall,
caregivers expressed greater willingness to allow their children to undergo brain scans in two study sites. This observation
aligns with findings from a cross-sectional online survey of parents of autistic children in the UK, which identified anxiety
in parents associated with MRI procedures (Stogiannos et al., 2023). The UK studly is relevant to research practices in SSA,
given the comparable burden rising neurodevelopmental delays in children (Dubois et al., 2021). The findings presented
in this report, are consistent with those of previous studies, and indicate the urgency to address the hesitancy towards MRI
due to underlying anxiety, associated with perceived health risks. It would be useful for parents of children undergoing
MRI scans to be offered pre-visit familiarization. Further, health staff should be trained and sensitized on community
perceptions towards MRI and how to address them. These insights also reinforce the importance of addressing caregiver
anxiety and improving communication about MRI procedures to enhance participation in neurodevelopmental research.

The results of this study indicate that many healthcare providers are familiar with MRI technology. While a significant
proportion correctly identified MRI as a tool for detecting disorders, some believed that community members associate
its use with general health risks, including brain damage in young children. These findings highlight critical gaps in
perceptions and knowledge among healthcare providers regarding the safety of MRI in pediatric populations. Training
healthcare providers to address these misconceptions is essential, as they can serve as trusted champions to dispel myths
within communities and healthcare facilities.

Previous studies confirm that healthcare professionals in LMICs recognize MRI primarily as a diagnostic tool, yet challenges
persist in optimizing its use (Hilabi et al., 2023). Common barriers include a shortage of trained personnel, limited access
to advanced technology, and inadequate infrastructure (Bray et al., 2022). Our study provides valuable insights for
neuroscience researchers, emphasizing the need to promote community acceptability (Aderinto, Olatunji, et al., 2023).
Additionally, there is need to strengthen healthcare workers through training before introducing neuroimaging studies
on children.

Neuroimaging techniques such as CT scans, MRI, and skull X-rays have been widely utilized in developed countries
(Aderinto, Abdulbasit, et al., 2023; Dubois et al., 2021). Primarily, these techniques have been used to advance diagnostic
and therapeutic management of neurological disorders (Dubois et al., 2021). However, findings from this study revealed
that some policy implementers in Kenya'’s health sector believed MRI scans pose health risks to young children. These
perceptions by professional groups within health sector may partly explain the limited investment in these technologies.
Similarly, healthcare providers reported concerns about brain damage and cancer as potential risks of MRI use. These
perceptions contrast with evidence from a UK study on infants, which confirms that MRI scanning is safe and poses no
health risks (Hughes et al., 2017). Such cross-country differences underscore the need to contextualize protocols for
introducing new technologies before implementation in different settings.
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In sub-Saharan Africa, the demand for MRI continues to rise, yet scanner availability remains extremely low, fewer than
one per million population (Dubois et al., 2021). Despite ongoing efforts to stabilize energy supply for powering 1.5T
scanners, only about 8% of clinical facilities consistently perform MRI scans (Anazodo et al., 2023). These findings
highlight opportunities for researchers and policymakers to develop capacity-strengthening strategies for healthcare
providers and radiographers. The skills will help the health stakeholders to optimize the use of ultra-low-field MRI in
both clinical and research settings.

Healthcare providers and researchers at all levels play a critical role in shaping community perceptions of new technologies
aimed at improving child health outcomes (Stogiannos et al., 2023). Our findings emphasize the importance of regular
communication between neuroscience professionals, such as radiologists and radiographers, and caregivers whose
children may undergo MRI scans. Low awareness remains a major barrier to MRI utilization in sub-Saharan Africa, slowing
progress toward improved child health outcomes (Hilabi et al., 2023). Encouragingly, evidence from a South African
birth cohort study involving MRI scans of children aged 2-3 years demonstrated high success rates following community
sensitization efforts (Katus et al., 2019). These insights suggest that building trust and confidence among caregivers and
healthcare providers is essential for increasing acceptability and uptake of neuroimaging techniques in pediatric research.

The implications of these findings are far-reaching. Our findings underscore the importance of increasing awareness
about the benefits, risks, challenges, and opportunities associated with neuroimaging techniques like MRI. Such efforts
are crucial for enhancing acceptability and scalability, not only in research but also in clinical diagnosis within resource-
constrained settings across sub-Saharan Africa. Without targeted sensitization and stakeholder engagement, efforts to
integrate MRI into neuroscience research may face resistance, potentially compromising study participation and ethical
compliance. Addressing these gaps through community education, professional training, and policy support is therefore
critical to ensuring safe and acceptable use of MRl in child health research.

4.2 Conclusions

This study highlights both the immense potential and the pressing challenges of integrating neuroimaging techniques into
neuroscience research in sub-Saharan Africa. While communities and caregivers show some awareness of neuroimaging,
their understanding is largely limited to X-ray. MRl is largely perceived to be used outside clinical diagnosis. Further,
communities have less familiarity with MRI, especially among caregivers and misconceptions about its risks, such as
brain damage or cancer. These perceptions, combined with infrastructural and resource limitations, reveal a critical
knowledge gap that hinders progress. Addressing this requires targeted education and capacity-building efforts to
boost community acceptance and healthcare provider confidence. Promoting affordable, low-field MRI technology
offers a practical pathway forward, enabling crucial research into brain development and child health. Building trust and
awareness is essential for increasing participation and for inspiring ECD policy investments. These policy investments can
harness neuroimaging innovations to improve child health outcomes in socio-economically disadvantaged communities.
By bridging these gaps, we can unlock new opportunities to transform neuroscience and child health across the region.

4.3 Recommendations

In the light of the findings of this study presented in this report, we recommend that any research and other non-clinical
activities involving MRI should prioritize effective community sensitization before implementation. Developing, testing,
and adopting feasible community-led awareness and sensitization strategies will be critical to enhance acceptability of
MRI for investigating child developmental outcomes in Kenyan settings.

In addition, we recommend that researchers and policy implementers should jointly engage communities to demystify
misconceptions about MRI safety and its role in supporting optimal child development. Additionally, the advantages of
low-field MRY, including portability and affordability should be highlighted among healthcare stakeholders to encourage
investment in this technology.

Finally, we recommend joint development of standard operating procedures to popularize MRI assessment procedures,

address safety concerns and perceived risks, and build confidence among potential study participants. These steps are
particularly important for research involving socio-economically disadvantaged populations in low-income settings.
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