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ABSTRACT

Social determinants of health (SDHs) are significant and potentially modifiable drivers of neu-
rologic diseases, including childhood epilepsy. Social determinants of health greatly influence
the epidemiology, management, and outcomes associated with these conditions. Social deter-
minants of health affect every aspect of a family’s journey with epilepsy—from initial diagnosis
to accessing effective treatments and ongoing care. Despite notable advancements in under-
standing the genetic and molecular underpinnings of pediatric epilepsies, there remains a rela-
tive lack of knowledge about the nature and impact of SDHs on these disorders. Epilepsy is a
symptom of much more profound underlying determinants of health. Addressing the broader
context of epilepsy can transform health outcomes. This narrative review appraises some avail-
able evidence and explores possible solutions.
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INTRODUCTION

Social determinants of health are “the conditions in which people are born, grow, live, work,
and age,” grouped into 5 domains: (1) economic stability, (2) education access and quality,
(3) health care access and quality, (4) neighborhood and built environment, and (5) social
and community context.! These domains affect health through various intermediate and
proximate determinants in complex ways. It is necessary to characterize and understand
each SDH’s mechanisms, effect sizes, and interactions to address health inequalities. In
addition, we must identify groups that are more vulnerable to specific SDH and devise new,
scalable, and sustainable solutions.

The epidemiological landscape of epilepsy is evolving, and historically, we have often been
slow to respond to contextual changes affecting medical conditions. For instance, hippo-
campal sclerosis—a condition once commonly associated with drug-resistant epilepsy—
has become significantly less prevalent in high-income countries in recent decades.? This
decrease may signal unanticipated shifts in the natural history of the syndrome, potentially
influenced by SDH factors. Rising socioeconomic inequality and increasing air pollution,
exacerbated by climate change, are poised to affect the epidemiology and outcomes of
pediatric epilepsies significantly.?

EPIDEMIOLOGY

Social determinants of health considerably influence several established risk factors for
childhood epilepsy, including hypoxic-ischemic encephalopathy (HIE), prematurity, febrile
convulsions, neonatal seizures, hydrocephalus, head trauma, and certain infections asso-
ciated with epilepsy (Table 1). Emerging evidence suggests that environmental pollutants,
such as air and microplastics, can disrupt normal cortical development, potentially leading
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Table 1. Risk Factors of Childhood Epilepsy and SDH

Risk Factor Role of Social Determinants of Health

HIE

infections.

o Increased risk with lower socioeconomic status (SES), lower education level, and reduced access and utilisation
of prenatal and perinatal maternal healthcare.
e Lower SES is associated with poorer maternal nutrition, maternal anemia and suboptimally treated maternal

e Rural location, lack of transport, language barriers reduce access to maternal healthcare.

Prematurity o Increased risk with lower SES.

Febrile Convulsion | e
and zinc).

Increased risk with lower SES, lower education level, food insecurity, childhood nutritional deficiencies (e.g. iron

e Lower SES is a risk factor for complex febrile convulsion and recurrent febrile convulsion.

Neonatal Seizure |e

Increased risk with lower socioeconomic status, poor maternal care.

Hydrocephalus .

outside hospital.

Increased risk of congenital hydrocephalus with lower SES, lack of prenatal vitamins, and poorer maternal care.
o Lower SES is associated with delays in access to hydrocephalus management and higher rates of shunt failure

Head trauma e Increased risk with lower SES.

o Lower SES is associated with poorer outcomes after pediatric traumatic brain injury.

Childhood .
infections that household ventilation, and overcrowding.
affect CNS o

common in lower SES.
HIV.

asis-associated epilepsy.

Bacterial meningitis risk increases with low SES, maternal education, smoking, reduced access to vaccines, poor
Atypical bacterial meningitis presentations, e.g., otitis media-associated bacterial meningitis, are more
o Suboptimal access to antiretroviral therapy is associated with higher rates of new-onset seizure in children in

e Suboptimal access to onchocerciasis elimination programs is associated with higher rates of onchocerci

Malformations of | e

Cortical o Increased risk with lack of prenatal vitamin.
Development o
(MCD) SES.

Increased risk with reduced access and utilisation of prenatal and perinatal maternal healthcare.

Exposure to environmental toxins that potentially disrupt normal cortical development is more common in lower

to cortical malformations like heterotopias and focal cortical
dysplasia.* The roles of other SDHs in these risk factors remain
underexplored. Epilepsy is a symptom of much more profound
underlying determinants of health.® In the symptom-compo-
nent cause model, various factors act alone or in combination
with other component causes to produce epilepsy (Figure 1).

Economic Instability

There is a well-established association between poverty
and higher epilepsy incidence and prevalence globally.t'
Approximately 80% of the 70 million people with epilepsy reside
in low- and middle-income countries (LMICs). Within countries,
individuals of lower socioeconomic status (SES)—measured by
income, education, occupation, and other indicators—exhibit
higher epilepsy rates. Meta-analysis shows that epilepsy is 1.38
times more prevalent in children of low SES.® Evidence suggests
that lower SES is a risk factor for developing epilepsy rather
than a consequence of it. Low parental income is associated
with an increased risk of HIE,”® prematurity,” febrile convul-
sion,’™'® neonatal seizures,"”’® hydrocephalus,” head trauma?-2?
and childhood infection.? Food insecurity is prevalent and an
independent risk factor for poor maternal health and febrile
convulsion.? Poverty is also linked to higher rates of harmful
behavior, e.g., maternal smoking, and exposure to toxins, e.g.,
air pollution.?® Surgical treatment access is delayed in poorer
individuals with hydrocephalus,?®? with higher chances of
shunt failure rates outside the hospital.?® Recovery from pedi-
atric Traumatic brain injury (TBI) is often more protracted or
even poorer.?

Education

Parental education is closely related but distinct from parental
income. Lower general education and health illiteracy are con-
sistently associated with reduced healthcare utilization, poorer
management of potentially treatable medical conditions, and
increased rates of other risk factors of childhood epilepsy,
e.g., hydrocephalus,” meningitis,? febrile convulsion.’*° For
example, 1.4% of parents in an Australian study® and 3.5% in a
Moroccan study correctly evaluated and managed their febrile
children.®? In another study, only 13% knew that febrile convul-
sions could be prevented by reducing the child’s temperature.®®
In a Nigerian study, the use of harmful pre-hospital interven-
tions (e.g., herbal preparations) is associated with lower SES.**

Health Access and Quality

Good maternal health and adequate healthcare access and
quality are central to normal fetal cortical development.
Antenatal care (ANC) visits are crucial for maintaining maternal
health, preventing and detecting potential causes of obstetric
complications, and averting newborn death, stillbirth, and
long-term neurological disability. Maternal infections, which
can be mitigated through proper ANC, are known risk factors
for HIE and childhood epilepsy.*® Women in the poorest quin-
tiles and countries often receive substantially fewer visits and
lower-quality care.*® Their nutrition is inadequate. Maternal
anemia is more common.” Exposure and consumption of
ultra-processed food, associated with higher inflammation
and oxidative stress, is higher.*® Lack of prenatal vitamins, such
as folic acid, increases the risk of congenital malformations
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Figure 1. Epilepsy as a symptom (sufficient-component cause model) and the influence of social determinants of health. Epilepsy is usefully
conceptualized as a symptom of 1 or more pathogenic processes.® Using the sufficient-component cause model, these processes represent component
causes which alone or in combination with other component causes can form a sufficient cause to produce epilepsy. Epilepsy itself also has consequences
such as migraine, anxiety, and cognitive impairment, which involve other processes in their generation. Social determinants of health can potentially
influence the development of epilepsy at any or many of the component causes in the hierarchical causal tree. This figure illustrates 1 example causal pie
where the necessary cause is an acute brain insult (red), e.g., head trauma. Other important component causes in the development of post-insult epilepsy
are the baseline vulnerable brain state and peri-/post-insult brain organization processes. A vulnerable brain itself can be caused by multiple processes,
including abnormal prenatal cortical development (that can lead to malformation of cortical developments), abnormal postnatal brain development,
brain insults during critical developmental periods, and a state of high allostatic load. Social determinants of health (e.g., poverty, low education, limited
maternal healthcare access, air pollution) are drivers of these component causes. Many factors influence peri/post-insult brain reorganization, including
parental socioeconomic status, access to rehabilitation resources, and family functioning.

and hydrocephalus.?® Suboptimal intfrapartum management of
diabetes is linked to neonatal seizures.*® Access to skilled birth
attendance and comprehensive emergency obstetric care is
inequitable because of affordability, logistics, and linguistic
constraints.

Globally, there is inequality of access to vaccines against
meningitis, a preventable risk factor for childhood epilepsy.
Health access inequality may also explain higher rates of more
uncommon causes of bacterial meningitis, e.g., the higher rates
of otitis media-associated bacterial meningitis in lower SES.#
In some geographical regions, treatable risk factors for epi-
lepsy are left untreated. For example, high rates of new-onset
epilepsy in children with HIV in Zambia reflect the underutiliza-
tion of ART (Antiretroviral therapy). In onchocerciasis-endemic
areas, onchocerciasis-associated epilepsy (peak age of 8-11
years) is treatable. Ivermectin and vector control reduce the
incidence of epilepsy. Despite this, elimination of fransmission is
only achieved in 9% of endemic areas in sub-Saharan Africa.*?

Neighbourhood and Built Environment

Studies globally show that many poorer neighborhoods are
exposed to higher pollutant levels. Ultrafine particles, micro-
plastics (MP), associated heavy metals, and persistent organic
pollutants (POPs) can cross the placental and immature
blood-brain barriers.*-*¢ Prenatal exposure to diesel exhaust
disrupts normal reelin¥ and heat shock pathways, which are
critical for neuronal migration.*® Volatile organic compounds,
polyaromatic hydrocarbons, particulate matter, and airborne

MPs destabilize microtubule networks. Heavy metals (e.g., Co,
Hg, Cd) and POPs directly impair neuronal migration.*9-5* Air
pollutants elevate maternal and fetal inflammation. A Mexican
study, particularly relevant to epilepsy, found higher titres of
anti-GAD65 antibodies in children exposed to high PM2.5
levels in metropolitan cities.***® Lower thyroxine levels in first-
trimester pregnant women are associated with air pollution
exposure.” Transient modest maternal thyroid deficiency may
lead to brain heterotopias.®® Numerous meta-analyses have
linked air pollution with disorders of impaired placentation:
pre-eclampsia, gestational hypertension, and intrauterine
growth restriction.*® Impaired placentation, the most common
cause of chronic fetal hypoxia, can lead to polymicrogyria and
heterotopia.®®®

Social and Community Context

Social barriers to optimal care drive considerable disparities in
health outcomes in people with epilepsy. Of the SDH domains,
this is the least assessed concerning risk factors of childhood
epilepsy. Social support networks, social exclusion, and social
isolation independently predict poor maternal mental health
and prenatal healthcare utilization, which likely affects the
child’s cortical development.®% Pre-clinical studies show the
detrimental effects of maternal separation on HIE outcomes.®®
Social isolation in early life alters neurotransmission and neu-
rocircuitry and the development of glial cells in specific brain
regions.®® Early life social isolation in humans and animal mod-
els increases rates of anxiety and depression, common co-
morbidities of epilepsy.®*
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Figure 2. The effects of socioeconomic status on management of epilepsy. Lower socioeconomic status (SES) significantly delays diagnosis, referral, and
access fo specialist care for childhood epilepsy due to barriers like health illiteracy, misinterpretation of symptoms, and practical challenges such as lack
of transportation and childcare. Pediatric neurologists and neurodiagnostic services are scarce and concentrated in urban areas, making accurate
diagnosis and treatment difficult in low-resource setftings. Treatment options are often limited fo older, less effective medications, and adherence is
suboptimal due to financial and social constraints. These factors, coupled with higher exposure to stress, environmental toxins, and poor living conditions,
contribute to worse outcomes, including lower quality of life and higher rates of premature death.

MANAGEMENT

Diagnosis

Lower SES is closely linked to delayed diagnosis, referral, and
attendance at specialist clinics for childhood epilepsy (Figure 2).
Limited education, health illiteracy, and lack of awareness are
the initial barriers to seeking appropriate care. Parents may
misinterpret seizures as behavioral issues or dismiss symptoms,
such as nocturnal seizures, altogether. Socio-cultural belief
systems influence the interpretation of abnormal neurological
events: local traditional health practitioners may be consulted
first.®¢” Practical challenges families face (e.g., difficulty tak-
ing time off work, limited childcare, and inadequate transpor-
tation) exacerbate the delay in accessing care.

The next barrier is the lack of and unequal access to pediatric
neurologists and neurodiagnostic services. The median number

of pediatric neurologists globally is just 0.07 per 100 000 popu-
lation, distributed unequally.®® In Africa, the median is as low as
0.01 per 100 000 population. Within countries, neurologists are
concentrated in urban centers. General practitioners, pediatri-
cians, psychiatrists, and adult neurologists manage most cases
despite limited or no specific training. Referrals to specialists
are suboptimal: a study found that none of the referral letters
for people with previous seizures included any comments on
seizure history, reflecting significant gaps in primary seizure
care.® Suboptimal clinical characterization and higher rates
of misdiagnoses of epilepsy mimics are exacerbated in low-
resource settings.”®

Neurodiagnostic tests are often inaccessible and unafford-
able. A drop in World Bank income classification correlates
with a 29% decrease in the proportion of the population able to
afford neurodiagnostic tests.”” EEGs (Electroencephalograms)



Turk Arch Pediatr 2025; 60(1): 13-21

Jareonsettasin and Sander.

and MRIs are markedly less available in low-resource settings.
Computed tomography scanners are often more accessible
and frequently used for initial seizure evaluation, but their cost
is prohibitive for many” Even when available, lower SES cor-
relates with increased missed neurodiagnostic appointments.
Genetic and advanced metabolic testing are confined mainly
to academic centers in high-income countries, and expertise in
accurately interpreting test results is in short supply.

Treatment

Ideally, the selection of ASM (Antiseizure medication) is guided
by efficacy, safety, tolerability, and the specific type or syndrome
of epilepsy. In practice, choices are often limited by availabil-
ity,”27® accessibility, and affordability, although a lack of aware-
ness about the condition also plays an important role (Figure 2).
Many families cannot afford newer or more effective treat-
ments, and a significant proportion—up to a quarter—receive
no ASM at all. While at least older ASMs are available in most
countries, access varies significantly by income level.”® In many
LMICs, phenobarbital and carbamazepine remain the only
widely accessible treatment options. Newer ASMs, which may
offer better tolerability profiles and fewer drug interactions, are
largely unavailable in these settings. Older ASMs are often not
enzyme-neutral and can significantly interact with other essen-
tial medications, including antimicrobial drugs. Levetiracetam,
a usually well-tolerated newer ASM, has recently been included
in the World Health Organization (WHO) essential medicine list,
but its uptake in individual countries remains o be seen.

Medication adherence is often suboptimal and consistently
associated with SES and education level.”#7¢ SES level is not
correlated with knowledge of disease but with adherence.”
Surveys have shown that parents are ill-aware of the nature,
treatment objectives, duration of treatment, side effects, and
the importance of adherence to drugs. Lack of transport,”® lan-
guage barriers.”>”® Other social contexts (e.g., family conflict
level) further contribute to this.

More specialized treatments are generally unavailable and
often less effective in low-resource settings. Individuals with
the lowest SES improve the least with a ketogenic diet.?° Access
to pediatric epilepsy surgery is delayed, lowering the odds of
improvement.®#? Inadequate access, rural location, language
barriers, lack of transportation, and the inability of parents to
take time off work have been cited as reasons.®®* There is also
unequal use of brain stimulation treatment based on insurance
status.®

Outcomes

Long-term management requires good clinical monitoring to
achieve the best outcome (Figure 2). Adherence to specialist
clinic appointments strongly depends on parental income and
education level.®5% Higher rates of missed appointments are
associated with higher mergency department visits in children.

Many SDHs may influence the seizure threshold. Children living
in poverty experience higher stress, contributed by food inse-
curity, higher parental and child anxiety, household chaos, and
social adversity.?-®" Inflammation levels are higher in families
with lower SES, linked to factors like poor housing conditions,
fewer green spaces, and stressful childhood events.®% Sleep
health disparities also correlate with low SES, driven by poor

neighborhood air quality, lack of green spaces, and food inse-
curity.?s-%® Additionally, low-income households face greater
exposure to environmental toxins, including endocrine disrup-
tors from pesticide use.

Seizure control alone does not guarantee a good outcome.
Many studies suggest that lower SES is associated with a lower
quality of life.*® Diagnostic delay reduces IQ in young chil-
dren.'’® A poorer developmental outcome is seen in infants with
infantile spasms, with more behavioural problems.” Poorer
school performance in children with epilepsy is more related to
family variables rather than seizure control. Benign childhood
epilepsy is not so benign in some cases, as atypical long-term
neuropsychological outcomes are more common in low SES.'2

People with epilepsy in the lowest SES group die prematurely by
an average of 17 years. Sudden Unexpected Death in Epilepsy
rates are almost 3 times higher in the lowest SES quartile than
in the highest SES quartile.’® Status epilepticus risk increases
with each point increase in the Index of Multiple Deprivation in
a UK population-based study of childhood status epilepticus.’**

ADDRESSING SDH IN EPILEPSY

Addressing SDH is critical to reducing health inequality and
improving outcomes across the social gradient in epilepsy.
Regional and national-level policy solutions, backed by sus-
tained political will and funding, are crucial, challenging, and
beyond the scope of this article. Local health professionals and
the neuroscience community can offer differentiated, more
targeted, and equally impactful solutions.

As a community, we need a far greater understanding of the role
of SDH in epilepsy. We need a far greater breadth of investiga-
tions beyond the few academic centers or seemingly random
geographical areas. We need far greater depth and specificity.
The types and effects of SDH are highly heterogeneous, often
individual, time and culture-specific. Poverty is usually tfreated
as a single undifferentiated construct. Equally, epilepsy is a
symptom complex comprising various disorders, precipitants,
and outcomes—studies of SDH in epilepsy rarely differentiate
them. Advancing the field requires studies to move beyond just
showing that poverty or low education is associated with vari-
ous facets of epilepsy. This is already clear. Proximate, more
quantitative, and mechanistic level understanding is lack-
ing. For example, it would be helpful to know which specific
air pollutants, at which specific concentration threshold, can
increase the risk of cortical malformations. We need interna-
tional research standards and frameworks to allow data to be
pooled, analyzed and interpreted meaningfully. In the broader
research environment where funding and bandwidth are lim-
ited, we must urgently prioritize this area of research.

Local-level solutions are possible. Multiple seemingly small
local changes are cumulatively powerful. Practical logistics
issues permeate all aspects of epilepsy care. Families vul-
nerable to logistical failure should be identified, e.g., a lack
of transport and work flexibility to come to an appointment
at a specific time or place. They should be linked with trans-
port services and offered more flexible appointment options
(out-of-hours clinics, drop-in clinics, community satellite clin-
ics, and tele-clinics). Transport funding for the most vulnerable
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may provide a high return on investment (less wasted clinician
time, better hospital flow, fewer ED visits, and improved health
outcomes). Wider use of tele-neurology technology should
be proactively offered. Given the widespread adoption and
affordability of mobile phones and internet coverage, tele-
neurology should be mobile first. More investment is needed to
improve technical, user interface, and user experience issues.
Better language translation and more personalized communi-
cation targeted at the individual’s literacy and familiarity levels
may soon be within reach. Improvements in distribution, accu-
racy, and affordability of large language models (LLMs)-based
arfificial intelligence solutions may address current limitations
in access to language interpreters and the quality of clinical
communication materials, e.g., questionnaires and leaflets.’®®

Lastly, every interaction of the local health system with an indi-
vidual should be seen as a rare opportunity to start exploring
and addressing the individual’'s and family’s broader social
context. Even simple interventions, e.g., a directory of local
social needs and specific services, are valuable. Clinical band-
width is often concentrated on the disease and the ‘presenting
complaint’. These are usually symptoms of much more pro-
found underlying determinants of health. Spending extra min-
utes understanding the wider context can transform lives and
improve health outcomes.

Availability of Data and Materials: This is a review article, and no new
data were generated or analyzed during this study. All data supporting
the findings are included in the manuscript, which is based on publicly
available literature and sources cited within the review.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - PJ., JW.S.; Design - PJ., JW.S.; Data
Collection and/or Processing - P.J.; Analysis and/or Interpretation - PJ.,
J.W.S,; Literature Search - P.J.; Writing - PJ., J.W.S.; Critical Review - PJ.,
Jw.s.

Acknowledgements: PJ. and JW.S. are based at the NIHR University
College London Hospitals Biomedical Research Centre, which the UK
Department of Health sponsors. The UK Epilepsy Society endows JWS's
current position. He receives research support from the Marvin Weil
Epilepsy Research Fund, the Academy of Medical Sciences and the
National Institute of Health Research. PJ. receives research support for
his clinical research fellowship from the Guarantors of Brain and Asso-
ciation of British Neurologist.

Declaration of Interests: P.J. has no conflicts of interest to declare. | W.S.
reports personal fees from Eisai, UCB, and Angelini Pharma, and grants
from UCB and Angelini Pharma, outside the submitted work.

Funding: This study received no funding.

REFERENCES

1. Marmot M, Allen J, Bell R, Bloomer E, Goldblatt P, Consortium for
the European Review of Social Determinants of Health and the
Health Divide. WHO European review of social determinants of
health and the health divide. Lancet. 2012;380(9846):1011-1029.
[CrossRef]

2. Lépez-Rivera JA, Smuk V, Leu C, et al. Incidence and prevalence
of major epilepsy-associated brain lesions. Epilepsy Behav Rep.
2022;18:100527. [CrossRef]

20.

21.

22.

Sisodiya SM, Gulcebi MI, Fortunato F, et al. Climate change and
disorders of the nervous system. Lancet Neurol. 2024;23(6):636-
648. [CrossRef]

Cory-Slechta DA, Sobolewski M. Neurotoxic effects of air pollution:
an urgent public health concern. Nat Rev Neurosci. 2023;24(3):129-
130. [CrossRef]

Li J, Singh G, Keezer MR, Sander JW, SAHIELD Research Group.
Thinking of epilepsy as a symptom. Lancet Neurol. 2024;23(8):770-
771. [CrossRef]

Heaney DC, MacDonald BK, Everitt A, et al. Socioeconomic vari-
ation in incidence of epilepsy: prospective community based
study in south east England. BMJ. 2002;325(7371):1013-1016.
[CrossRef]

Russ SA, Larson K, Halfon N. A national profile of childhood epilepsy
and seizure disorder. Pediatrics. 2012;129(2):256-264. [CrossRef]
Spencer NJ, Blackburn CM, Read JM. Disabling chronic conditions
in childhood and socioeconomic disadvantage: a systematic
review and meta-analyses of observational studies. BMJ Open.
2015;5(9):e007062. [CrossRef]

Kumar R, Bhave A, Bhargava R, Agarwal GG. Prevalence and risk
factors for neurological disorders in children aged 6 months to 2
years in northern India. Dev Med Child Neurol. 2013;55(4):348-
356. [CrossRef]

Canpolat M, Kumandas S, Poyrazoglu HG, Gumus H, Elmali F,
Per H. Prevalence and risk factors of epilepsy among school chil-
dren in Kayseri City Center, an urban area in Central Anatolia,
Turkey. Seizure. 2014;23(9):708-716. [CrossRef]

Ali S, Stanley J, Davis S, Keenan N, Scheffer IE, Sadleir LG. Epide-
miology of treated epilepsy in New Zealand children: a focus on
ethnicity. Neurology. 2021;97(19):e1933-e1941. [CrossRef]

Bush K], Cullen E, Mills S, et al. Assessing the extent and determi-
nants of socioeconomic inequalities in epilepsy in the UK: a sys-
tematic review and meta-analysis of evidence. Lancet Public
Health. 2024;9(8):e614-e628. [CrossRef]

Nauman Kiyani AN, Khushdil A, Ehsan A. Perinatal factors leading
to birth asphyxia among term newborns in a tertiary care hospital.
Iran J Pediatr. 2014;24(5):637-642.

Whitehead NS. The relationship of socioeconomic status to pre-
term contractions and preterm delivery. Matern Child Health |.
2012;16(8):1645-1656. [CrossRef]

Aydin A, Ergor A, Ozkan H. Effects of sociodemographic factors on
febrile convulsion prevalence. Pediatr Int. 2008;50(2):216-220.
[CrossRef]

Tosun A, Koturoglu G, Serdaroglu G, et al. Ratios of nine risk factors
in children with recurrent febrile seizures. Pediatr Neurol.
2010;43(3):177-182. [CrossRef]

Badawi N, Kurinczuk JJ, Keogh JM, et al. Antepartum risk factors
for newborn encephalopathy: the Western Australian case-control
study. BMJ. 1998;317(7172):1549-1553. [CrossRef]

Tanous O, Haj-Yahya KT, Ershead A, Lerner L. Communal poverty
is a significant risk factor for neonatal seizures. Neuropediatrics.
2023;54(5):322-327. [CrossRef]

Kalyvas AV, Kalamatianos T, Pantazi M, Lianos GD, Stranjalis G,
Alexiou GA. Maternal environmental risk factors for congenital
hydrocephalus: a systematic review. Neurosurg Focus.
2016;41(5):E3. [CrossRef]

Liao C-C, Chang H-C, Yeh C-C, Chou Y-C, Chiu W-T, Chen T-L.
Socioeconomic deprivation and associated risk factors of trau-
matic brain injury in children. J Trauma Acute Care Surg.
2012;73(5):1327-1331. [CrossRef]

Ordofiana JR, Caspi A, Moffitt TE. Unintentional injuries in a twin
study of preschool children: environmental, not genetic, risk fac-
tors. J Pediatr Psychol. 2008;33(2):185-194. [CrossRef]

Pearce A, Li L, Abbas J, Ferguson B, Graham H, Law C. Does the
home environment influence inequalities in unintentional injury in
early childhood? Findings from the UK millennium cohort study. J
Epidemiol Community Health. 2012;66(2):181-188.


https://doi.org/10.1016/S0140-6736(12)61228-8
https://doi.org/10.1016/j.ebr.2022.100527
https://doi.org/10.1016/S1474-4422(24)00087-5
https://doi.org/10.1038/s41583-022-00672-8
https://doi.org/10.1016/S1474-4422(24)00289-8
https://doi.org/10.1136/bmj.325.7371.1013
https://doi.org/10.1542/peds.2010-1371
https://doi.org/10.1136/bmjopen-2014-007062
https://doi.org/10.1111/dmcn.12079
https://doi.org/10.1016/j.seizure.2014.05.012
https://doi.org/10.1212/WNL.0000000000012784
https://doi.org/10.1016/S2468-2667(24)00132-4
https://doi.org/10.1007/s10995-012-0948-4
https://doi.org/10.1111/j.1442-200X.2008.02562.x
https://doi.org/10.1016/j.pediatrneurol.2010.05.007
https://doi.org/10.1136/bmj.317.7172.1549
https://doi.org/10.1055/s-0043-1769617
https://doi.org/10.3171/2016.8.FOCUS16280
https://doi.org/10.1097/TA.0b013e31826fc87f
https://doi.org/10.1093/jpepsy/jsm041

Turk Arch Pediatr 2025; 60(1): 13-21

Jareonsettasin and Sander.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Khuntia CP, Kar SK, Dwibedi B. Epidemiological study and associ-
ated risk factors for developing bacterial meningitis in children of
Odisha, India. /| Pharm Res Int. 2021;33:107-115. [CrossRef]

Aydin H, Bucak i. Is food insecurity a newly identified risk factor in
febrile convulsion? Adiyaman Univ Saglik Bilimleri Derg.
2022;8(2):129-135. [CrossRef]

Montazeri P, Thomsen C, Casas M, et al. Socioeconomic position
and exposure to multiple environmental chemical contaminants in
six European mother-child cohorts. Int | Hyg Environ Health.
2019;222(5):864-872. [CrossRef]

Idowu OE, Idowu JO, Badmus OC. Improving access to pediatric
hydrocephalus care for all: the role of maternal health literacy and
socioeconomic status. /| Neurosurg Pediatr. 2024;33(5):428-435.
[CrossRef]

Kelly KA, Monk S, Koschnitzky JE, Chen H, Shannon CN, Bey A. Dif-
ferences in health-seeking behaviors by socioeconomic groups
among the pediatric hydrocephalus patient population. Interdiscip
Neurosurg. 2021;24(4):101074. [CrossRef]

Walker CT, Stone JJ, Jain M, Jacobson M, Phillips V, Silberstein HJ.
The effects of socioeconomic status and race on pediatric neu-
rosurgical shunting. Childs Nerv Syst. 2014;30(1):117-122.
[CrossRef]

Kelly KA, Patel PD, Salwi S, lii HNL, Naftel R. Socioeconomic health
disparities in pediatric traumatic brain injury on a national level. J
Neurosurg Pediatr. 2022;29(3):335-341. [CrossRef]

Forsgren L, Sidenvall R, Blomquist HK, Heijbel J, Nystrém L. An inci-
dent case-referent study of febrile convulsions in children: geneti-
cal and social aspects. Neuropediatrics. 1990;21(3):153-159.
[CrossRef]

Walsh A, Edwards H, Fraser J. Parents’ childhood fever manage-
ment: community survey and instrument development. J/ Adv Nurs.
2008;63(4):376-388. [CrossRef]

Rkain M, Rkain |, Safi M, Kabiri M, Ahid S, Benjelloun BD. Knowl-
edge and management of fever among Moroccan parents. East
Mediterr Health J. 2014;20(6):397-402. [CrossRef]

Alomari OE, Alyahya O. Parents’ attitude towards their feverish
children in Buraydah, Saudi Arabia. Cureus. 2024;16(5):e61000.
[CrossRef]

Jarrett OO, Fatunde OJ, Osinusi K, Lagunju IA. Pre-hospital man-
agement of febrile seizures in children seen at the university col-
lege hospital, Ibadan, Nigeria. Ann Ib Postgrad Med.
2012;10(2):6-10.

SunY, Vestergaard M, Christensen J, Nahmias A, Olsen J. Prenatal
exposure to maternal infections and epilepsy in childhood: a pop-
ulation-based cohort study. Pediatrics. 2008;121(5):e1100-e1107.
[CrossRef]

Arsenault C, Jordan K, Lee D, et al. Equity in antenatal care quality:
an analysis of 91 national household surveys. Lancet Glob Health.
2018;6(11):e1186-e1195. [CrossRef]

Teichman J, Nisenbaum R, Lausman A, Sholzberg M. Suboptimal
iron deficiency screening in pregnancy and the impact of socio-
economic status in a high-resource setting. Blood Adv.
2021;5(22):4666-4673. [CrossRef]

Nansel TR, Cummings R, Burger K, Siega-Riz AM, Lipsky LM.
Greater ultra-processed food intake during pregnancy and post-
partum is associated with multiple aspects of lower diet quality.
Nutrients. 2022;14(19):3933. [CrossRef]

Walsh S, Donnan J, Morrissey A, et al. A systematic review of the
risks factors associated with the onset and natural progression of
hydrocephalus. Neurotoxicology. 2017;61:33-45. [CrossRef]

Glass HC, Pham TN, Danielsen B, Towner D, Glidden D, Wu YW.
Antenatal and intrapartum risk factors for seizures in term new-
borns: a population-based study, California 1998-2002. J Pediatr.
2009;154(1):24-28.e1. [CrossRef]

Lempinen L, Karppinen M, Pelkonen T, et al. Otitis media-associ-
ated bacterial meningitis in children in a low-income country.
Pediatr Infect Dis J. 2019;38(8):791-797. [CrossRef]

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

Mutono N, Basdfiez MG, James A, et al. Elimination of transmission
of onchocerciasis (river blindness) with long-term ivermectin mass
drug administration with or without vector control in sub-Saharan
Africa: a systematic review and meta-analysis. Lancet Glob
Health. 2024;12(5):e771-e782. [CrossRef]

Muoth C, Aengenheister L, Kucki M, Wick P, Buerki-Thurnherr T.
Nanoparticle transport across the placental barrier: pushing the
field forward! Nanomedicine (Lond). 2016;11(8):941-957. [CrossRef]
Bové H, Bongaerts E, Slenders E, et al. Ambient black carbon par-
ticles reach the fetal side of human placenta. Nat Commun.
2019;10(1):3866. [CrossRef]

Yamashita K, Yoshioka Y, Higashisaka K, et al. Silica and titanium
dioxide nanoparticles cause pregnancy complications in mice. Nat
Nanotechnol. 2011;6(5):321-328. [CrossRef]

Maher BA, Ahmed |AM, Karloukovski V, et al. Magnetite pollution
nanoparticles in the human brain. Proc Natl Acad Sci U S A.
2016;113(39):10797-10801. [CrossRef]

Chang Y-C, Daza R, Hevner R, Costa LG, Cole TB. Prenatal and
early life diesel exhaust exposure disrupts cortical lamina organi-
sation: evidence for a reelin-related pathogenic pathway
induced by interleukin-6. Brain Behav Immun. 2019;78:105-115.
[CrossRef]

Hashimoto-Torii K, Torii M, Fujimoto M, et al. Roles of heat shock
factor 1in neuronal response to fetal environmental risks and its
relevance to brain disorders. Neuron. 2014;82(3):560-572.
[CrossRef]

Petrova E, et al. Brain morphological changes in immature mice
after perinatal exposure to cobalt chloride. Acta Morphol Anthro-
pol. 2019;26(1-2):37-43.

Sakamoto M, Kakita A, Wakabayashi K, Takahashi H, Nakano A,
Akagi H. Evaluation of changes in methylmercury accumulation in
the developing rat brain and its effects: a study with consecutive
and moderate dose exposure throughout gestation and lactation
periods. Brain Res. 2002;949(1-2):51-59. [CrossRef]

Huang Y, Guo X, Lu S, et al. Long-term exposure to cadmium dis-
rupts neurodevelopment in mature cerebral organoids. Sci Total
Environ. 2024;912:168923. [CrossRef]

Ling W, Endo T, Kubo KI, Nakajima K, Kakeyama M, Tohyama C. In
utero bisphenol a exposure induces abnormal neuronal migration
in the cerebral cortex of mice. Front Endocrinol (Lausanne).
2016;7:7. [CrossRef]

Xu M, Huang Y, Li K, et al. Developmental exposure of decabro-
modiphenyl ether impairs subventricular zone neurogenesis and
morphology of granule cells in mouse olfactory bulb. Arch Toxicol.
2018;92(1):529-539. [CrossRef]

Hokanson R, Hanneman W, Hennessey M, et al. DEHP, bis (2)-eth-
ylhexyl phthalate, alters gene expression in human cells: possible
correlation with initiation of fetal developmental abnormalities.
Hum Exp Toxicol. 2006;25(12):687-695. [CrossRef]
Calderén-Garciduenas L, Vojdani A, Blaurock-Busch E, et al. Air
pollution and children: neural and tight junction antibodies and
combustion metals, the role of barrier breakdown and brain
immunity in neurodegeneration. | Alzheimers Dis. 2015;43(3):1039-
1058. [CrossRef]

Calderén-Garciduefas L, Génzalez-Macie A, Vojdani A, et al. The
intestinal barrier in air pollution-associated neural involvement in
Mexico City residents: mind the Gut, the evolution of a changing
paradigm relevant to Parkinson disease risk. J Alzheimers Dis Par-
kinsonism. 2015;5(1):460-2161. [CrossRef]

Li J, Liao J, Hu C, et al. Preconceptional and the first trimester
exposure to PM2. 5 and offspring neurodevelopment at 24 months
of age: examining mediation by maternal thyroid hormones in a
birth cohort study. Environ Pollut. 2021;284:117133. [CrossRef]
Goodman JH, Gilbert ME. Modest thyroid hormone insufficiency
during development induces a cellular malformation in the corpus
callosum: a model of cortical dysplasia. Endocrinology.
2007;148(6):2593-2597. [CrossRef]

19


https://doi.org/10.9734/jpri/2021/v33i55B33853
https://doi.org/10.30569/adiyamansaglik.1088541
https://doi.org/10.1016/j.ijheh.2019.04.002
https://doi.org/10.3171/2023.11.PEDS23493
https://doi.org/10.1016/j.inat.2020.101074
https://doi.org/10.1007/s00381-013-2206-5
https://doi.org/10.3171/2021.7.PEDS20820
https://doi.org/10.1055/s-2008-1071484
https://doi.org/10.1111/j.1365-2648.2008.04721.x
https://doi.org/10.26719/2014.20.6.397
https://doi.org/10.7759/cureus.61000
https://doi.org/10.1542/peds.2007-2316
https://doi.org/10.1016/S2214-109X(18)30389-9
https://doi.org/10.1182/bloodadvances.2021004352
https://doi.org/10.3390/nu14193933
https://doi.org/10.1016/j.neuro.2016.03.012
https://doi.org/10.1016/j.jpeds.2008.07.008
https://doi.org/10.1097/INF.0000000000002335
https://doi.org/10.1016/S2214-109X(24)00043-3
https://doi.org/10.2217/nnm-2015-0012
https://doi.org/10.1038/s41467-019-11654-3
https://doi.org/10.1038/nnano.2011.41
https://doi.org/10.1073/pnas.1605941113
https://doi.org/10.1016/j.bbi.2019.01.013
https://doi.org/10.1016/j.neuron.2014.03.002
https://doi.org/10.1016/s0006-8993(02)02964-5
https://doi.org/10.1016/j.scitotenv.2023.168923
https://doi.org/10.3389/fendo.2016.00007
https://doi.org/10.1007/s00204-017-2059-x
https://doi.org/10.1177/0960327106071977
https://doi.org/10.3233/JAD-141365
https://doi.org/10.4172/2161-0460.1000179
https://doi.org/10.1016/j.envpol.2021.117133
https://doi.org/10.1210/en.2006-1276

Social Determinants of Health in Childhood Epilepsy

Turk Arch Pediatr 2025; 60(1): 13-21

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

20

Decrue F, Townsend R, Miller MR, Newby DE, Reynolds RM. Ambi-
ent air pollution and maternal cardiovascular health in pregnancy.
Heart. 2023;109(21):1586-1593. [CrossRef]

Woody RC, Brewster MA. Telencephalic dysgenesis associated
with presumptive maternal carbon monoxide intoxication in the
first trimester of pregnancy. J Toxicol Clin Toxicol. 1990;28(4):467-
475. [CrossRef]

Larroche JC, Girard N, Narcy F, Fallet C. Abnormal cortical plate
(polymicrogyria), heterotopias and brain damage in monozygous
twins. Biol Neonate. 1994;65(6):343-352. [CrossRef]
Eastwood J, Jalaludin B, Kemp L, Phung H, Barnett B, Tobin J. Social
exclusion, infant behavior, social isolation, and maternal expecta-
tions independently predict maternal depressive symptoms. Brain
Behav. 2013;3(1):14-23. [CrossRef]

Xiong Y, Hong H, Liu C, Zhang YQ. Social isolation and the brain:
effects and mechanisms. Mol Psychiatry. 2023;28(1):191-201.
[CrossRef]

Gonthier C, Estellat C, Deneux-Tharaux C, et al. Association
between maternal social deprivation and prenatal care utilisation:
the PreCARE cohortstudy. BMC Pregnancy Childbirth.2017;17(1):126.
[CrossRef]

Tata DA, Markostamou |, loannidis A, et al. Effects of maternal
separation on behavior and brain damage in adult rats exposed
to neonatal hypoxia-ischemia. Behav Brain Res. 2015;280:51-61.
[CrossRef]

Rani A, Thomas PT. Parental knoweldge, attitude, and perception
about epilepsy and sociocultural barriers to treatment. J Epilepsy
Res. 2019;9(1):65-75. [CrossRef]

Bartolini E, Bell GS, Sander JW. Multicultural challenges in epilepsy.
Epilepsy Behav. Epilepsy. 2011;20(3):428-434. [CrossRef]
Wilmshurst JM, Catsman-Berrevoets C, Gilbert DL, et al. Access to
pediatric neurology training and services worldwide: a Survey by
the International Child Neurology Association. Neurology.
2023;101(18):798-808. [CrossRef]

Hamiwka LD, Singh N, Niosi J, Wirrell EC. Diagnostic inaccuracy in
children referred with ‘first seizure’: role for a first seizure clinic.
Epilepsia. 2007;48(6):1062-1066. [CrossRef]

Dorji T, Yangchen, Wangmo S, et al. Challenges in epilepsy diag-
nosis and management in a low-resource setting: an experience
from Bhutan. Epilepsy Res. 2023;192:107126. [CrossRef]

McLane HC, Berkowitz AL, Patenaude BN, et al. Availability, acces-
sibility, and affordability of neurodiagnostic tests in 37 countries.
Neurology. 2015;85(18):1614-1622. [CrossRef]

Mbuba CK, Ngugi AK, Newton CR, Carter JA. The epilepsy treat-
ment gap in developing countries: a systematic review of the mag-
nitude, causes, and intervention strategies. Epilepsia.
2008;49(9):1491-1503. [CrossRef]

Pironi V, Ciccone O, Beghi E, et al. Survey on the worldwide avail-
ability and affordability of antiseizure medications: report of the
ILAE Task Force on Access to Treatment. Epilepsia. 2022;63(2):335-
351. [CrossRef]

Paschal AM, Mitchell QP, Wilroy D, Hawley SR, Mitchell JB. Parent
health literacy and adherence-related outcomes in children with
epilepsy. Epilepsy Behav. 2016;56:73-82. [CrossRef]

Smith AW, Mara CA, Modi AC. Adherence to antiepileptic drugs in
adolescents with epilepsy. Epilepsy Behav. 2018;80:307-311.
[CrossRef]

Modi AC, Rausch JR, Glauser TA. Patterns of nonadherence to
antiepileptic drug therapy in children with newly diagnosed epi-
lepsy. JAMA. 2011;305(16):1669-1676. [CrossRef]

Shaju M, Vinayan KP, Abraham S. Knowledge, attitude and prac-
tice of parents regarding pediatric antiepileptic drug therapy. Int
J Epilepsy. 2014;1(2):57-63. [CrossRef]

Hensley C, Heaton PC, Kahn RS, Luder HR, Frede SM, Beck AF.
Poverty, transportation access, and medication nonadherence.
Pediatrics. 2018;141(4):e20173402. [CrossRef]

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

9.

92.

93.

94.

95.

96.

Samuels-Kalow ME, Stack AM, Porter SC. Parental language and
dosing errors after discharge from the pediatric emergency
department. Pediatr Emerg Care. 2013;29(9):982-987. [CrossRef]
Baghdadi LR, Alhomaidi RA, Alhelal FS, et al. Effect of a ketogenic
diet on decrease of seizures in refractory epilepsy among children
(infancy to 14 years old) in Saudi Arabia: a cross-sectional study.
Transl Pediatr. 2023;12(9):1676-1689. [CrossRef]

Rubinger L, Chan C, Andrade D, et al. Socioeconomic status influ-
ences fime fo surgery and surgical outcome in pediatric epilepsy
surgery. Epilepsy Behav. 2016;55:133-138. [CrossRef]

Bernstein J, Kashyap S, Kortz MW, et al. Utilisation of epilepsy sur-
gery in the United States: a study of the National Inpatient Sample
investigating the roles of race, socioeconomic status, and insur-
ance. Surg Neurol Int. 2021;12:546. [CrossRef]

Meyer A-C, Dua T, Ma J, Saxena S, Birbeck G. Global disparities
in the epilepsy treatment gap: a systematic review. Bull World
Health Organ. 2010;88(4):260-266. [CrossRef]

Armour EA, Yiu AJ, Shrey DW, Reddy SB. Underrepresented popu-
lations in pediatric epilepsy surgery. Semin Pediatr Neurol.
2021;39:100916. [CrossRef]

Bailey J, West M, Agarwal R, Kumar G. Measuring the barriers to
adherence with neurology clinic appointments for children with epi-
lepsy: a pilot study. Child Neurol Open. 2021;8:2329048X211012544.
[CrossRef]

French LRM, Turner KM, Morley H, Goldsworthy L, Sharp DJ, Ham-
ilton-Shield J. Characteristics of children who do not attend their
hospital appointments, and GPs’ response: a mixed methods study
in primary and secondary care. BrJ Gen Pract. 2017;67(660):e483
-e489. [CrossRef]

Zhu Y, Chen X, Zhao H, et al. Socioeconomic status disparities
affect children’s anxiety and stress-sensitive cortisol awakening
response through parental anxiety. Psychoneuroendocrinology.
2019;103:96-103. [CrossRef]

Simonovich SD, Pineros-Leano M, Ali A, et al. A systematic review
examining the relationship between food insecurity and early
childhood physiological health outcomes. Transl Behav Med.
2020;10(5):1086-1097. [CrossRef]

Franklin M, Yin X, McConnell R, Fruin S. Association of the built
environment with childhood psychosocial stress. JAMA Netw Open.
2020;3(10):e2017634. [CrossRef]

Tarullo AR, Tuladhar CT, Kao K, Drury EB, Meyer J. Cortisol and
socioeconomic status in early childhood: a multidimensional
assessment. Dev Psychopathol. 2020;32(5):1876-1887. [CrossRef]
Pantell MS, Silveira PP, de Mendonga Filho EJ, et al. Associations
between social adversity and biomarkers of inflammation, stress,
and aging in children. Pediatr Res. 2024;95(6):1553-1563. [CrossRef]
Milaniak |, Jaffee SR. Childhood socioeconomic status and inflam-
mation: a systematic review and meta-analysis. Brain Behav
Immun. 2019;78:161-176. [CrossRef]

Flouri E, Francesconi M, Midouhas E, Papachristou E, Lewis G. Pre-
natal and childhood adversity and inflammation in children: a
population-based longitudinal study. Brain Behav Immun.
2020;87:524-530. [CrossRef]

Schmeer KK, Yoon AJ. Home sweet home? Home physical environ-
ment and inflammation in children. Home Sweet Home. Soc Sci
Res. 2016;60:236-248. [CrossRef]

Etindele Sosso FA, Kreidimayer M, Pearson D, Bendaoud |. Towards
a socioeconomic model of sleep health among the Canadian
population: a systematic review of the relationship between age,
income, employment, education, social class, socioeconomic sta-
tus and sleep disparities. Eur J Investig Health Psychol Educ.
2022;12(8):1143-1167. [CrossRef]

Na M, Eagleton SG, Jomaa L, Lawton K, Savage JS. Food insecurity
is associated with suboptimal sleep quality, but not sleep duration,
among low-income head start children of pre-school age. Public
Health Nutr. 2020;23(4):701-710. [CrossRef]


https://doi.org/10.1136/heartjnl-2022-322259
https://doi.org/10.3109/15563659009038589
https://doi.org/10.1159/000243900
https://doi.org/10.1002/brb3.107
https://doi.org/10.1038/s41380-022-01835-w
https://doi.org/10.1186/s12884-017-1310-z
https://doi.org/10.1016/j.bbr.2014.11.033
https://doi.org/10.14581/jer.19007
https://doi.org/10.1016/j.yebeh.2010.12.045
https://doi.org/10.1212/WNL.0000000000207633
https://doi.org/10.1111/j.1528-1167.2007.01018.x
https://doi.org/10.1016/j.eplepsyres.2023.107126
https://doi.org/10.1212/WNL.0000000000002090
https://doi.org/10.1111/j.1528-1167.2008.01693.x
https://doi.org/10.1111/epi.17155
https://doi.org/10.1016/j.yebeh.2015.12.036
https://doi.org/10.1016/j.yebeh.2017.12.013
https://doi.org/10.1001/jama.2011.506
https://doi.org/10.1016/j.ijep.2014.11.002
https://doi.org/10.1542/peds.2017-3402
https://doi.org/10.1097/PEC.0b013e3182a269ec
https://doi.org/10.21037/tp-23-211
https://doi.org/10.1016/j.yebeh.2015.12.007
https://doi.org/10.25259/SNI_824_2021
https://doi.org/10.2471/BLT.09.064147
https://doi.org/10.1016/j.spen.2021.100916
https://doi.org/10.1177/2329048X211012544
https://doi.org/10.3399/bjgp17X691373
https://doi.org/10.1016/j.psyneuen.2019.01.008
https://doi.org/10.1093/tbm/ibaa021
https://doi.org/10.1001/jamanetworkopen.2020.17634
https://doi.org/10.1017/S0954579420001315
https://doi.org/10.1038/s41390-023-02992-6
https://doi.org/10.1016/j.bbi.2019.01.018
https://doi.org/10.1016/j.bbi.2020.01.024
https://doi.org/10.1016/j.ssresearch.2016.04.001
https://doi.org/10.3390/ejihpe12080080
https://doi.org/10.1017/S136898001900332X

Turk Arch Pediatr 2025; 60(1): 13-21

Jareonsettasin and Sander.

97.

98.

99.

100.

101.

Husain S, Morales KH, Williamson AA, et al. The neighborhood
environment and sleep health in adolescents. Sleep Health.
2023;9(4):512-518. [CrossRef]

Ruiz D, Becerra M, Jagai JS, Ard K, Sargis RM. Disparities in envi-
ronmental exposures to endocrine-disrupting chemicals and dia-
betes risk in vulnerable populations. Diabetes Care.
2018;41(1):193-205. [CrossRef]

Ferro MA. Risk factors for health-related quality of life in children
with epilepsy: a meta-analysis. Epilepsia. 2014;55(11):1722-1731.
[CrossRef]

Berg AT, Loddenkemper T, Baca CB. Diagnostic delays in children
with early onset epilepsy: impact, reasons, and opportunities to
improve care. Epilepsia. 2014;55(1):123-132. [CrossRef]

Austin JK, Harezlak J, Dunn DW, Huster GA, Rose DF, Ambrosius WT.
Behavior problems in children before first recognised seizures.
Pediatrics. 2001;107(1):115-122. [CrossRef]

102.

103.

104.

105.

Varesio C, Zanaboni MP, Salmin EC, et al. Childhood epilepsy with
centrotemporal spikes: clinical and neuropsychological outcomes
5 years after remission. Diagnostics (Basel). 2020;10(11):931.
[CrossRef]

Cihan E, Hesdorffer DC, Brandsoy M, et al. Socioeconomic dispari-
ties in SUDEP in the US. Neurology. 2020;94(24):e2555-e2566.
[CrossRef]

Chin RFM, Neville BGR, Peckham C, et al. Socioeconomic depriva-
tion independent of ethnicity increases status epilepticus risk. Epi-
lepsia. 2009;50(5):1022-1029. [CrossRef]

Ong JCL, Seng BJJ, Law JZF, et al. Artificial intelligence, ChatGPT,
and other large language models for social determinants of
health: current state and future directions. Cell Rep Med.
2024;5(1):101356. [CrossRef]

21


https://doi.org/10.1016/j.sleh.2023.05.010
https://doi.org/10.2337/dc16-2765
https://doi.org/10.1111/epi.12772
https://doi.org/10.1111/epi.12479
https://doi.org/10.1542/peds.107.1.115
https://doi.org/10.3390/diagnostics10110931
https://doi.org/10.1212/WNL.0000000000009463
https://doi.org/10.1111/j.1528-1167.2008.01796.x
https://doi.org/10.1016/j.xcrm.2023.101356

APPENDIX
SdHIELD (Social determinants of Health In EpiLeptic Disorders) Research Group*

*Members of the SAHIELD Group: Prem Jareonsettasin (UCL), John S. Ji (Tsinghua University), Ding Ding (Fudan University),
Annalena Lange (University of Bonn), Theodor Riber (University of Bonn), Rhys H Thomas (Newcastle University), Kathryn
Bush (Newcastle University), Owen Pickrell (Swansea University), Jimmy Li (Université de Montréal), Mark Keezer(Université de
Montréal), Gagandeep Singh(Dayanand Medical College/UCL), Ley Sander (UCL).



