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ABSTRACT

Skin cancer mortality disproportionately affects low- and lower-middle-income regions despite the prevalence being lower than
in high-income countries. Considering the need to diagnose it early for the best outcomes, this review addresses the barriers
preventing it from being diagnosed and treated promptly and proposes possible solutions.

Some of the barriers we found include the low number of dermatologists and pathologists, inadequate facilities, lack of education,
the cost of healthcare, the denial of needing professional help, the fear and stigmatization of a skin cancer diagnosis, and the
reliance on non-medical therapies. Meanwhile, solutions we identified are training programs for healthcare professionals and
the public, technological advancements (including nanotechnology-based treatments, telemedicine, and social media use, the
development and implementation of artificial intelligence programs), international collaborations, research, and increasing the
number of cancer registries and national cancer control plans.

Despite these solutions not being foolproof, they will lead to earlier cancer diagnosis, more individuals seeking skin check-ups,
better knowledge of skin cancer, improving the quality of life of vulnerable populations, and decrease in mortality.

an extension of this concept but on a broader international level.
It calls for changes to happen from a medical physician level

1 | Introduction

Public health is a multidisciplinary field concerning all levels
of the public, from researchers to policymakers. The aim is
to promote health at the population level rather than just the
individual. It encompasses disease prevention, life quality, and
life prolongation through the efforts of organizations and various
public and private communities [1]. This goal is usually achieved
through education and health policy changes. Global health is

(through disease prevention, e.g.) up to changes in government
policies to positively influence the health of millions of people [2].

Global health brings into the limelight the disparities among
different countries, particularly different income levels. The
World Bank defines low-income countries as those with a gross
national income per capita of $1135 or less in 2022, whereas
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lower-middle-income countries were between $1136 and $4465
[3]. Due to widespread poverty, they usually lack adequate
healthcare infrastructure. These circumstances create a higher
incidence of diseases because treatment is not as available as in
higher income countries. Chronic diseases also follow the same
trajectory as they become more prevalent due to limited resources
[4]. This environment has led certain low- and middle-income
countries (LMICs), for example, to have a prevalence of skin
disease between 50% and 80% [5].

Among these chronic diseases is skin cancer, which is usually
divided into melanoma and non-melanoma (including basal cell
carcinoma and squamous cell carcinoma). Melanoma is less
prevalent but more fatal, whereas non-melanoma skin cancers
(NMSCs) are more prevalent yet less fatal [6]. Cancer registries
do not usually track non-melanoma cancers because they may
go undiagnosed or are usually successfully treated by surgery
or ablation. Therefore, the incidence of skin cancer is often
underestimated [7]. According to the WHO, there were an
estimated 1.5 million new cases of skin cancer in 2020. Of these
new cases, 325,000 were attributed to melanoma, which caused
around 57,000 deaths that same year [8]. The first step of diagnosis
is usually visual inspection following the ABCDE rule (asymme-
try, border irregularity, color variation, diameter, and evolving
size, shape, or color). This approach might be followed up by
dermoscopy or biopsy (the gold standard for diagnosis) [9]. Once
confirmed, treatment depends on the cancer’s characteristics
(e.g., type, size, location, staging). Treatment ranges from topical
chemotherapeutic creams and surgical excision to additional
chemotherapy or radiotherapy [10], as well as new emerging
treatments utilizing nanotechnology, which we will expand on
further in this review.

Moreover, the disparities in skin cancer outcomes between low-
income and higher income countries are stark. This reality is
due to a myriad of reasons, including a lack of awareness,
insufficient training, inadequate access to diagnostic material
and treatment facilities, and the lack of comprehensive cancer
registries [11]. This review aims to explain the barriers to diagnosis
and treatment of skin cancers in low-income countries. It will also
investigate potential solutions to reduce the burden of skin cancer
in these poorer regions.

2 | Effect of Skin Cancer

On the one hand, cancer has been linked to poverty in previous
studies. Even in the United States, low-income counties showed
higher cancer mortality. Some of the reasons mentioned were
food insecurity, alcohol, nutrition, low-quality care, smoking,
physical inactivity, obesity [12, 13], and lower education [14].
On the other hand, skin diseases are proven to take a toll on
affected individuals’ quality of life [15-17] and mental health
[17, 18]. Possible treatment side effects also bolster depression
and anxiety. Therefore, when combined together, skin cancers
can seriously affect the lives of those who are afflicted. In the
case of melanoma, despite having lower numbers, low-income
countries have disproportionate numbers of deaths [19, 20]. In
fact, over 70% of deaths caused by cancer take place in LMICs
[21]. By 2040, an estimated 11.5 million new cancer diagnoses
will arise in LMICs (+158% in lower-middle-income countries

and +99% in low-income countries, whereas it is only +38% in
high-middle-income countries) [22].

In order to understand how low-income populations are affected
by skin cancers, it is essential to present the risk factors for each
group of cancer. Risk factors for melanoma include UV radiation
[23, 24], genetic susceptibility [24-27], fair skin, light hair, green
or blue eyes [28, 29], aging [30], personal medical history,
and family history [31-33]. Transplant recipients, especially if
immunocompromised, have over twice the risk of developing
melanoma compared to the rest of the population [34]. Addition-
ally, the higher number of freckles and raised nevi are risk factors
[35]. Women are affected more in the younger population than
men, but the reverse is true in the older population [32]. One of
the reasons for the higher number of melanoma cases in higher
income countries may be related to sunbathing or the increased
use of sunbeds for tanning, with a 75% increased risk of melanoma
in those under 35 with a history of sunbed use [36]. Furthermore,
poor tanners are more susceptible to sunburns. Individuals who,
when attempting to tan, receive severe sunburns have an almost
six-fold risk of developing melanoma.

The risk factors for non-melanoma cancers include similar factors
to the melanoma risk factors (UV light [23, 24, 37], age [37,
38], fair skin, immunosuppression [39], organ transplant [37,
40-42], and personal and family medical history). They also
include being male (relating to the increased sun exposure) [37],
certain chemicals (e.g., arsenic, coal tar, and paraffin), radiation
exposure, and genetic syndromes (e.g., Fanconi anemia, Bloom
syndrome), among others [43-45].

When analyzing how skin cancer affects low-income countries,
we note that living in poor neighborhoods was associated with
a 2%-4% disadvantage in melanoma survival [46]. A particular
study points out the different trajectories to compare the dif-
ferences between high- and low-income regions: Between 1990
and 2019, NMSC had increased in cases, deaths, and disability-
adjusted life years (DALYs) worldwide. However, high-middle
SDI regions saw a decrease in the age-standardized mortality
rate, whereas high-SDI regions saw it remain unchanged. Overall,
the higher prevalence in higher income countries is possibly due
to an increased susceptibility to developing melanoma, whereas
the higher mortality in lower-income areas may be explained
by the lack of access to educational campaigns, screenings, and
treatment [47].

3 | Barriers to Diagnosis and Treatment

The most glaring barrier is the evident paucity of dermatologists
in certain low-income countries. For example, of the 55 African
countries, 30 have no dermatology training programs. In fact,
in most of the continent, there is less than 1 dermatologist per
million population, whereas the United Kingdom has 10, the
United States has 36, and Germany has 65 dermatologists per
million [48]. The lack of access to such healthcare professionals
in low-income countries has reinforced the prevalence of skin
diseases [15]. This deficit naturally leads to fewer chances of
physical examinations, decreasing the chance of being diagnosed
and treated. Another missing healthcare professional in this
equation is the pathologist, with some areas, such as the sub-
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Saharan region, having less than one per 500,000, compared to
the United States, which has one pathologist for every 15,000-
20,000 people [49]. These circumstances create large areas of
medically underserved communities, typically in rural areas,
while leaving few and overworked professionals in urban areas.
Furthermore, LMICs lack oncologists, radiotherapists, and physi-
cians with geriatric expertise (because cancer prominently affects
older individuals) [50].

The lack of nearby physicians creates a couple of problematic
scenarios: Patients will either wait until the symptoms are too
severe to ignore until they visit a doctor, or they may rely on
other sources of treatment. On the one hand, a study in Nigeria
found that participants with a skin rash may choose not to
visit a physician due to the distance unless they have a fever.
However, should the distance be too great, they would not visit a
professional even with a fever [51]. This decision-making process
involves weighing in the observable severity of their symptoms
against the cost of traveling long distances, the cost of the check-
up, waiting times, and the cost of treatment. Given the poverty an
individual may be facing in this situation, the cost of being treated
may outweigh the benefits.

Moreover, this might push the afflicted individual to other
resources, such as pharmacists or natural healers. Patients may
entrust pharmacists in their skin disease treatments for many
reasons, including the inaccessibility of general practitioners,
the perceived non-serious nature of their symptoms, and conve-
nience [52]. Patients may also self-medicate using medications
either bought from the pharmacy or from relatives. In one
Tanzanian study discussing self-medication for dermatological
symptoms, the majority of cases actually worsened with time
(54%), and around a third (32%) saw no changes in their condition.
An estimated 82% of participants in this study were found to
have used improper drugs for their cases [53]. At the same time,
an Ethiopian study showed that 52% of sick individuals visiting
traditional healers used this treatment route as a first-choice
option. Among the reasons they mention are efficacy and dissatis-
faction with modern medicine. The majority of traditional healers
interviewed claim their knowledge stems from family-based
apprenticeships [54]. Another study on traditional healers and
faith-based healers demonstrated that they do not understand
the cause of cancer or the treatment. Although some traditional
healers attributed cancer to poor hygiene, eating cassava, and
blood impurities, faith-based healers generally attributed it to
demonic or spiritual attacks. Treatment for the first group
included drinking herbs or preparations for skin lesions, whereas
it consisted of prayers for the second group [55]. All in all, these
routes delay the diagnosis and treatment of any emergent cancers,
leading to worse prognoses and higher mortality rates.

Additionally, a lack of education and awareness are important
factors in the mentioned disparities. A review showed that health
literacy was the most frequently mentioned barrier to any type
of cancer studied [56]. Should a patient be unaware of the
significance of specific symptoms, they might brush it off, hoping
they would go away soon enough. The lack of awareness hits
low-income countries precisely due to the decreased resources
they may have in terms of schools or higher education. A form of
community-learned medicine replaces modern medicine. Finally,
this community-based life may create a sense of fear of being

diagnosed with cancer and being stigmatized by the community
for that [57-59]. Patients may also fear a positive cancer diagnosis,
pondering on what lies ahead of such a diagnosis [58, 60].
This fear is also the case for less educated individuals who
avoid visiting the doctor in this case because of their fear of
having a serious illness (i.e., cancer) and dying [61]. In the case
where they believe a treatable type of cancer to be deadly, they
may push themselves away from seeking a diagnosis, leading to
the progression of the initially treatable disease and worsening
the prognosis. This case applies to melanoma, which is highly
treatable in the initial stages but becomes dangerous and more
fatal as it gets the chance to progress and metastasize. The
American Cancer Society states that the 5-year survival rates for
melanoma are as follows: localized (>99%), regional (71%), and
distant (32%). These numbers highlight the necessity for early
detection and treatment [62].

An article investigating why patients may avoid having their skin
symptoms examined noted that the most reported reasons were
minimizing health issues (e.g., claiming most people in the area
have a disease to deal with), wanting to remain in control (e.g., not
wanting others to influence their life decisions), unwillingness to
show emotions, privacy concerns, and waiting time at doctors’
offices [63].

These barriers may explain why individuals from lower-income
areas are less likely to consult with their doctors [64]. All in
all, they also create an arduous path to treating skin cancers
that arise in the population. With the lack of dermatologists
and pathologists to diagnose cases of cancer and the barriers
preventing patients from presenting to healthcare professionals,
the route to improvement appears bleak. Even if patients were
willing to go for a check-up, the lower number of facilities
and inadequate facilities for cancer treatment may suppress the
chances of successful treatment [65].

4 | Solutions to the Aforementioned Barriers
4.1 | Boosting Education and Awareness

Awareness of skin cancer symptoms among the population
can be achieved through social media or government-funded
campaigns. However, this endeavor might be challenging in low-
income countries, considering funding for such programs may
not be readily available. An article studying the average campaign
cost estimated it to be around $156,000 [66]. Other methods of
spreading knowledge could be through public booths or flyers
with a professional follow-up intended to reach medically under-
served communities. These additional sources of information can
help tackle the lack of knowledge and reduce the stigmatization
of illness. A study analyzing the use of structured presentations
showed that participants with low education significantly ben-
efited. The method consisted of an illustrated chart explaining
the process, followed by screeners ensuring that the participants
understood the information presented to them. This method
was better than simply handing out a leaflet with a brief verbal
explanation [67]. The technique also goes a long way in building
trust in the medical community by reaching out to these usually
underserved populations.
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4.2 | Training Programs

However, targeting the general population is one part of the
equation. A better school of thought would be to combine it with
targeting healthcare professionals. Public health awareness and
training healthcare professionals, though, must be tailored to skin
cancer because one approach might prove to be beneficial for one
type of cancer while not suitable for another type [68, 69].

Training programs for dermatology specialization should be
introduced in greater numbers, which would increase the number
of dermatologists available in usually underserved areas. A study
also mentions the possibility of connecting pathologists who
work alone in desolate areas to tertiary pathology centers where
most pathologists are located through telepathology systems that
function in real-time. It also suggests training non-pathology
medical and paramedical staff to perform diagnostic tests, such
as fine-needle aspiration [49]. This additional help would help
expedite the diagnostic process and introduce more diagnostic
opportunities in PCP clinics.

Training programs for PCPs can also be helpful, especially given
the scarcity of dermatologists and pathologists in certain areas.
Dermoscopy training may be valuable as it has been shown to
decrease unnecessary referrals and increase referrals of actual
melanoma cases [70]. This outcome will help reduce the number
of patients seen by the dermatologists available and reduce the
cost of travel and healthcare on the patient’s side. Dermoscopy
is also non-invasive, allowing some patients to forgo unnec-
essary biopsies, which boosts efficiency and patient comfort
and satisfaction. For example, the dermato-oncological training
program (DOTP) showed that trained PCPs provided better lesion
descriptions and potential diagnoses in their referral letters and
called for fewer unnecessary referrals [71]. A review article
mentioned that the best dermatological training programs for
PCPs should include an interactive online format allowing busy
PCPs to participate and reach a broader number of participants, as
well as instructions for dermoscopy and management. It should
allow PCPs to help design the training programs. The study also
mentions that programs should not be passive and brief [72]. The
online nature of the programs would also help in low-income
countries where traveling long distances to assemble PCPs in a
particular facility may not be an option.

4.3 | International Collaborations

International collaborations could be instrumental in this regard,
such as the example of the International Society for Geriatric
Oncology offering training programs to some LMICs [73] or the
African Telederm group. This project virtually connected African
partners with the United States and Austria and provided online
education for training and research. Focusing the collaboration
precisely on the most prevalent diseases in low-income areas
might be constructive. These programs have proven beneficial,
such as one program in Mexico against diseases like scabies or the
Regional Dermatology Training Center in Africa [74]. Telederma-
tology can also be a valuable asset, whether or not collaborations
with professionals from outside the country are used. One study
found melanoma diagnosis was similar between face-to-face visits
and teledermatology [75]. Telemedicine is also able to correctly

identify the majority of malignant lesions as per another article
[76]. In another study, a “tele-triage” system was able to manage a
portion of consults by simply using telemedicine. Given adequate
photographs, dermatologists inspected and deemed PCP referrals
unnecessary 21% of the time for any type of suspected skin cancer
and 29% for suspected melanomas [77]. These programs allow for
the early detection of malignant lesions and broaden access to der-
matologists [78]. By collaborating with healthcare professionals
from abroad, local physicians relieve themselves from the over-
load of cases and stay up to date on the newest treatment options.

Moreover, skin cancer is researched far more often in high-
income regions of the world. Extending this research to low-
income countries could be valuable because risk factors and
prevention methods may be different. For example, the advice of
avoiding sunbeds in high-income countries would not be fruitful
in low-income countries because it is not done as often in the
latter group. More research in different settings will expand our
knowledge of skin cancers and provide a new subset of the world
population with more relevant information applicable to them.

4.4 | Cancer Registries and the Role of
Governments

Governments must also do more in the fight against this can-
cer. The mean per capita health expenditure for high-income
countries was $3224 per person, whereas it was $141 for lower-
middle-income countries and $39 for low-income countries.
Low-income and lower-middle-income countries have the fewest
cancer registries. In fact, only 22% of low-income countries
had a national cancer registry compared to 75% of high-income
countries. Moreover, merely 31% of them had a national cancer
control plan compared to 79% of high-income countries [79]. For
example, of the 46 sub-Saharan countries, only 25 have cancer
registries, whereas the cancer estimates of the others must be
estimated from neighboring countries. Most of these registries
are also located in urban areas, leaving rural areas even more
secluded in this health epidemic [74, 75]. The lack of tracking of
cancer cases causes a nationwide underestimation of the issue
at hand. The information that could be gathered with cancer
registries could help describe geographic differences in terms of
epidemiology, thereby steering resources needed in treating the
most common cancers and forecasting the number of cancer
cases that might appear [80, 81]. This solution ties in neatly
with the research that should be done in low-income countries
where treatment can also be studied to assess the efficacy in the
population. It would also help the governments to lay out detailed
and thorough plans to tackle the issues afflicting their people.

4.5 | Artificial Intelligence (AI) and Modern
Technology

Al is slowly encroaching on many professions, though its use
in medicine may be slower than in other careers. One might
postulate that another solution to the issue at hand may be
the development and use of our current modern technology. In
fact, some articles have found AI programs to be better than
dermatologists in terms of melanoma diagnosis [82-84]. Despite
being unable to replace dermatologists in underserved areas
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of LMICs completely, it may help accelerate patient physical
examination and pathology slide interpretation. An Al program
is only as good as the database it is trained upon. Considering
that skin cancer primarily affects individuals with fairer skin, it
may not be as effective when used on populations of different
skin types. Furthermore, programs might be unable to recognize
particular skin conditions (e.g., atypical melanoma, NMSC, and
precancerous lesions) [85]. Considering that these lesions account
for the large majority of skin cancers, the use of AI programs
may be limited. Anatomic limitation, including nails, hair-baring,
mucosal, and acral sites, is also a concern [86]. A solution
for these issues would be updating the databases regularly to
train the program better or limiting the use of Al programs for
specific lesions. Moreover, the risk of false positive and false
negative results could worsen outcomes. False positives would
lead to increased anxiety and increased use of already-depleted
healthcare resources, whereas the latter would prolong the time
to receive treatment and worsen health outcomes. Solutions for
the risk of false positive results include piloting the AI program
in the areas where they will be implemented, and comparing
the results to results from biopsies. In contrast, solutions for the
risk of false negative results include continuous monitoring by a
dermatologist. Overall, any solution will incorporate Al programs
to work hand-in-hand with dermatologists [86].

Another possible venue for the spread of information is social
media. A key issue present on these platforms is the possible
misinformation. Healthcare professionals, such as dermatologists
in our case, may play a valuable role in the spread of evidence-
based dermatology content. A better informed population about
risk factors and suspicious lesion presentation is more likely to
seek a professional opinion, helping to detect malignant lesions
early and improving health outcomes [87]. In fact, a study
noted that exposure to social media content on dermatology
skin disease prevention methods prompted many users to seek
a face-to-face visit, leading to 21.93% of them receiving a new
diagnosis, 1.65% of which were a cancer diagnosis [88]. On the
other hand, social media can help recruit patients for clinical
trials, cutting recruitment costs and timelines. This added benefit
would boost information gathering on specific dermatologist-
poor populations such as LMICs and introduce more of the
population to the importance of skin checks [89].

Finally, in tandem with the proposed solutions noted above,
there needs to be a focus on the continuous development of
new and more convenient cancer treatments. New findings like
carbonic anhydrase IX (CA IX) allow cancer treatment and
mortality reduction [90]. For example, although superficial basal
cell carcinoma may be treated non-invasively with 5-fluorouracil
(5-FU) or imiquimod with various cure rates, an article mentions
curing 31 of 32 lesions with nanoparticles as drug carriers of 5-
FU, prepared by anionic polymerization of butyl-2-cyanoacrylate
monomer [91]. Despite also being a topical treatment, it showed
significantly better cure rates than topical 5-FU alone of similar
duration (96.7% vs. 87.5%) [92].

5 | Conclusion

In summary, cancer is afflicting most of its burdens on low-
income countries, with 70% of cancer-related deaths worldwide

occurring in these regions. Skin diseases are most rampant in
low-income countries, with some having a 50%-80% prevalence
rate. Considering skin cancer ought to be diagnosed early on
in the disease, especially in the case of melanoma, due to the
fear of metastasis and higher mortality rates, it is imperative to
address the barriers to diagnosis and treatment, as well as to
propose solutions. Despite skin cancer being less prevalent in
low-income countries, mortality rates are far higher than in their
more affluent counterparts. Some of the barriers identified are
the evident scarcity of dermatologists and pathologists, the lack
of education and awareness of the symptoms of skin cancer, the
cost of healthcare and traveling long distances to reach health
facilities, the reliance on non-medical treatments for symptoms
(such as self-medication or natural healers), denial of the need for
a medical check-up, the fear of having a serious illness or death,
and the paucity of healthcare facilities precisely in rural areas.
Solutions identified to address these barriers include training
programs for PCPs (to decrease unnecessary referrals), non-
dermatology staff (such as obtaining biopsies, e.g., fine needle
biopsies), and the general population (to raise awareness and edu-
cation), the use of technological solutions (such as “tele-triage”
and teledermatology, the development and implementation of Al
programs, new treatments involving nanotechnology and the use
of social media to spread advice from professionals, dispelling
misinformation), an international collaboration (for learning and
research, which could also expand our knowledge on the risk
factors and treatment efficiency in patients besides from the high-
income areas), and expanding the numbers of cancer registries (so
that governments can create solid plans and steer funding in the
most urgent and prevalent of cases).

Author Contributions

Christopher Maatouk: investigation, writing - original draft, method-
ology, data curation, writing — review and editing. Don Eliseo Lucero-
Prisno III: conceptualization, writing - review and editing, supervision.

Ethics Statement

An IRB approval was not required as this article is a literature review
which did not involve human subjects.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Data sharing is not applicable to this article as no new data were created
or analyzed in this study.

References

1. E. D. Acheson, “On the State of the Public Health [the Fourth Duncan
Lecture],” Public Health 102, no. 5 (1988): 431-437.

2.J. P. Koplan, T. C. Bond, M. H. Merson, et al., “Towards a Common
Definition of Global Health,” Lancet 373, no. 9679 (2009): 1993-1995.

3. World Bank Data Help Desk, “World Bank Country and Lending
Groups,” https://datahelpdesk.worldbank.org/knowledgebase/articles/
906519-world-bank-country-and-lending-groups.

50f8

85UB01 SUOWLLOD aA1ea.D) 9jedljdde ay) Aq peusenob ale sejole O ‘8sn Jo sa|nJ o) Aeid 17 8uljuO A3|IM UO (SUONIPUOD-PUe-SWLBW0D" A8 | 1M Aelq 1 puluo//:Sdny) SUonIpuoD pue swie 1 au) 8es *[5202/80/yT] uo Akeiqiqauliuo A8|im ‘891 Aq zy00. 2und/Z00T 0T/10p/woo A8 | ImAleiq 1 puluo//Sdny wou) pepeojumod ‘T 'SZ0Z ‘0S269.2


https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups

4. A. Boutayeb and S. Boutayeb, “The Burden of Non Communicable
Diseases in Developing Countries,” International Journal for Equity in
Health 4, no. 1 (2005): 2.

5. R.J. Hay and L. C. Fuller, “The Assessment of Dermatological Needs
in Resource-Poor Regions,” International Journal of Dermatology 50, no.
5 (2011): 552-557.

6. American Cancer Society, “Cancer Facts & Figures 2023,”
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-
facts-figures/2023-cancer-facts-figures.html.

7. World Cancer Research Fund International, Skin Cancer Statistics,
https://www.wcrf.org/cancer-trends/skin-cancer-statistics/.

8. International Agency for Research on Cancer, WHO, Skin Cancer,
https://www.iarc.who.int/cancer-type/skin-cancer.

9. A. Bhattacharya, A. Young, A. Wong, S. Stalling, M. Wei, and D. Hadley,
“Precision Diagnosis of Melanoma and Other Skin Lesions from Digital
Images,” AMIA Summits on Translational Science Proceedings 2017 (2017):
220-226.

10. National Cancer Institute, “Skin Cancer Treatment,” (2023), https://
www.cancer.gov/types/skin/patient/skin-treatment-pdq.

11. D. C. Stefan, “Cancer Care in Africa: An Overview of Resources,” JCO
Global Oncology 1, no. 1 (2015): 30-36.

12. J. M. O’Connor, T. Sedghi, M. Dhodapkar, M. J. Kane, and C. P. Gross,
“Factors Associated With Cancer Disparities Among Low-, Medium-, and
High-Income US Counties,” JAMA Network Open 1, no. 6 (2018): €183146.

13. P. Boffetta and F. Islami, “Cancer in Low- and Medium-Income
Countries,” JCO Global Oncology 80, no. 5 (2014): 345.

14. G. K. Singh and A. Jemal, “Socioeconomic and Racial/Ethnic Dis-
parities in Cancer Mortality, Incidence, and Survival in the United
States, 1950-2014: Over Six Decades of Changing Patterns and Widening
Inequalities,” Journal of Environmental and Public Health 2017 (2017):
2819372.

15. F. A. Mphande. “Impact of Skin Diseases in Limited Resource
Countries,” in Skin Disorders in Vulnerable Populations : Causes, Impacts
and Challenges [Internet], ed. F. A. Mphande (Springer, 2020), 65-72,
https://doi.org/10.1007/978-981-15-3879-7_4.

16. E. Pdrna, A. Aluoja, and K. Kingo, “Quality of Life and Emotional State
in Chronic Skin Disease,” Acta Dermato-Venereologica 95, no. 3 (2015):
312-316.

17. Z. He, G. Marrone, A. Ou, et al., “Factors Affecting Health-Related
Quality of Life in Patients With Skin Disease: Cross-Sectional Results
From 8,789 Patients With 16 Skin Diseases,” Health and Quality of Life
Outcomes 18, no. 1 (2020): 298.

18. T. R. Tang, M. Wang, H. Li, et al., “Untreated Depression and Anxiety
in Patients With Common Skin Diseases: A Cross-Sectional Study in
China,” Frontiers in Psychology 14 (2023): 1150998.

19. M. Arnold, D. Singh, M. Laversanne, et al., “Global Burden of Cuta-
neous Melanoma in 2020 and Projections to 2040,” JAMA Dermatology
158, no. 5 (2022): 495-503.

20. R. Sankaranarayanan, R. Swaminathan, H. Brenner, et al., “Cancer
Survival in Africa, Asia, and Central America: A Population-Based
Study,” Lancet Oncology 11, no. 2 (2010): 165-173.

21. E. Huerta and N. Grey, “Cancer Control Opportunities in Low- and
Middle-Income Countries. CA: A,” Cancer Journal for Clinicians 57, no. 2
(2007): 72-74.

22. S. Pilleron, F. Gnangnon, V. Noronha, and E. Soto-Perez-de-Celis,
“Cancer Incidence Estimates in Adults Aged 60 Years and Older Living
in Low-and-Middle-Income Countries for the Years 2020 and 2040,”
Ecancermedicalscience 17 (2023): 1594.

23.1. Kim and Y. Y. He, “Ultraviolet Radiation-Induced Non-Melanoma
Skin Cancer: Regulation of DNA Damage Repair and Inflammation,”
Genes & Diseases 1, no. 2 (2014): 188-198.

24. 1. Savoye, C. M. Olsen, D. C. Whiteman, et al., “Patterns of Ultraviolet
Radiation Exposure and Skin Cancer Risk: The E3N-SunExp Study,”
Journal of Epidemiology 28, no. 1 (2018): 27-33.

25. M. Potrony, C. Badenas, P. Aguilera, et al., “Update in Genetic
Susceptibility in Melanoma,” Annals of Translational Medicine 3, no. 15
(2015): 210.

26. L. Zocchi, A. Lontano, M. Merli, et al., “Familial Melanoma and
Susceptibility Genes: A Review of the Most Common Clinical and
Dermoscopic Phenotypic Aspect, Associated Malignancies and Practical
Tips for Management,” Journal of Clinical Medicine 10, no. 16 (2021):
3760.

27. N. Serman, S. Vranic, M. Glibo, L. Serman, and Z. B. Mokos, “Genetic
Risk Factors in Melanoma Etiopathogenesis and the Role of Genetic
Counseling: A Concise Review,” Biomolecules and Biomedicine 22, no. 5
(2022): 673-682.

28. Z. Ali, N. Yousaf, and J. Larkin, “Melanoma Epidemiology, Biology and
Prognosis,” European Journal of Cancer Supplements 11, no. 2 (2013): 81-
91.

29. C. Conforti and I. Zalaudek, “Epidemiology and Risk Factors of
Melanoma: A Review,” Dermatology Practical & Conceptual 11, no. S1
(2021): €2021161S.

30. S. Ribero, L. S. Stucci, E. Marra, et al., “Effect of Age on Melanoma
Risk, Prognosis and Treatment Response,” Acta Dermato-Venereologica
98, no. 7 (2018): 624-629.

31. J. Read, K. A. W. Wadt, and N. K. Hayward, “Melanoma Genetics,”
Journal of Medical Genetics 53, no. 1 (2016): 1-14.

32. S. Raimondi, M. Suppa, and S. Gandini, “Melanoma Epidemiology and
Sun Exposure,” Acta Dermato-Venereologica 100, no. 11 (2020): 250-258,
https://doi.org/10.2340/00015555-3491.

33. American Cancer Society, “Key Statistics for Melanoma Skin
Cancer,” https://www.cancer.org/cancer/types/melanoma-skin-
cancer/about/key-statistics.html.

34. A. C. Green and C. M. Olsen, “Increased Risk of Melanoma in Organ
Transplant Recipients: Systematic Review and Meta-Analysis of Cohort
Studies,” Acta Dermato-Venereologica 95, no. 8 (2015): 923-927.

35. E. White, C. S. Kirkpatrick, and J. A. Lee, “Case-Control Study of
Malignant Melanoma in Washington State. I. Constitutional Factors and
Sun Exposure,” American Journal of Epidemiology 139, no. 9 (1994):
857-868.

36. W. Hu, L. Fang, R. Ni, H. Zhang, and G. Pan, “Changing Trends in
the Disease Burden of Non-Melanoma Skin Cancer Globally From 1990
to 2019 and Its Predicted Level in 25 Years,” BMC Cancer 22, no. 1 (2022):
836.

37. N. Basi¢-Juki¢, T. Borlini¢, D. TeSanovi¢, I. Mokos, I. K. Luki¢,
and Z. Bukvi¢ Mokos, “Risk Factors for Non-Melanoma Skin Cancer
Development in Renal Transplant Recipients: A 40-Year Retrospective
Study in Croatia,” Croatian Medical Journal 63, no. 2 (2022): 148-155.

38. A. Albert, M. A. Knoll, J. A. Conti, and R. I. S. Zbar, “Non-Melanoma
Skin Cancers in the Older Patient,” Current Oncology Reports 21, no. 9
(2019): 79.

39.J. T. Huang, C. C. Coughlin, E. B. Hawryluk, et al., “Risk Factors and
Outcomes of Nonmelanoma Skin Cancer in Children and Young Adults,”
Journal of Pediatrics 211 (2019): 152-158.

40. G. L. Garrett, P. D. Blanc, J. Boscardin, et al., “Incidence of and Risk
Factors for Skin Cancer in Organ Transplant Recipients in the United
States,” JAMA Dermatology 153, no. 3 (2017): 296-303.

41. C. Ulrich, J. Kanitakis, E. Stockfleth, and S. Euvrard, “Skin Cancer in
Organ Transplant Recipients—Where Do We Stand Today?,” American
Journal of Transplantation 8, no. 11 (2008): 2192-2198.

42. S. Euvrard, J. Kanitakis, and A. Claudy, “Skin Cancers After Organ
Transplantation,” New England Journal of Medicine 348, no. 17 (2003):
1681-1691.

6 of 8

Public Health Challenges, 2025

85UB01 SUOWLLOD aA1ea.D) 9jedljdde ay) Aq peusenob ale sejole O ‘8sn Jo sa|nJ o) Aeid 17 8uljuO A3|IM UO (SUONIPUOD-PUe-SWLBW0D" A8 | 1M Aelq 1 puluo//:Sdny) SUonIpuoD pue swie 1 au) 8es *[5202/80/yT] uo Akeiqiqauliuo A8|im ‘891 Aq zy00. 2und/Z00T 0T/10p/woo A8 | ImAleiq 1 puluo//Sdny wou) pepeojumod ‘T 'SZ0Z ‘0S269.2


https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/2023-cancer-facts-figures.html
https://www.wcrf.org/cancer-trends/skin-cancer-statistics/
https://www.iarc.who.int/cancer-type/skin-cancer
https://www.cancer.gov/types/skin/patient/skin-treatment-pdq
https://doi.org/10.1007/978-981-15-3879-7_4
https://doi.org/10.2340/00015555-3491
https://www.cancer.org/cancer/types/melanoma-skin-cancer/about/key-statistics.html

43. American Cancer Society, “Basal and Squamous Cell Skin Cancer Risk
Factors,”  https://www.cancer.org/cancer/types/basal-and-squamous-
cell-skin-cancer/causes-risks-prevention/risk-factors.html.

44. American Cancer Society, “Arsenic and Cancer Risk,” https://www.
cancer.org/cancer/risk-prevention/chemicals/arsenic.html.

45. J. Vagher, A. Gammon, W. Kohlmann, and J. Jeter, “Non-Melanoma
Skin Cancers and Other Cutaneous Manifestations in Bone Marrow Fail-
ure Syndromes and Rare DNA Repair Disorders,” Frontiers in Oncology 12
(2022): 837059.

46. M. R. Cheung, “Using SEER Data to Quantify Effects of Low Income
Neighborhoods on Cause Specific Survival of Skin Melanoma,” Asian
Pacific Journal of Cancer Prevention 14, no. 5 (2013): 3219-3221.

47.C. A. R. Ortiz, J. S. Goodwin, and J. L. Freeman, “The Effect of
Socioeconomic Factors on Incidence, Stage at Diagnosis and Survival
of Cutaneous Melanoma,” Medical Science Monitor 11, no. 5 (2005):
RA163-172.

48. A. Mosam and G. Todd, “Dermatology Training in Africa: Successes
and Challenges,” Dermatologic Clinics 39, no. 1 (2021): 57-71.

49.S. Sayed, R. Lukande, and K. A. Fleming, “Providing Pathology
Support in Low-Income Countries,” JCO Global Oncology 1, no. 1 (2015):
3-6.

50. E. Soto-Perez-de-Celis, N. A. de Glas, T. Hsu, et al., “Global Geriatric
Oncology: Achievements and Challenges,” Journal of Geriatric Oncology
8, no. 5 (2017): 374-386.

51. R. Stock, “Distance and the Utilization of Health Facilities in Rural
Nigeria,” Social Science & Medicine 17, no. 9 (1983): 563-570.

52. R. Tucker and D. Stewart, “Why People Seek Advice From Community
Pharmacies About Skin Problems,” International Journal of Pharmacy
Practice 23, no. 2 (2015): 150-153.

53. M. Temu-Justin, P. G. Antony, M. Nyaindi, and A. E. Masssawe,
“Extent and Outcome of Self-Medication by Patients Reporting to a
Private Skin Clinic in Dar es Salaam,” Tanzania African Journal of Health
Science 7, no. 3-4 (2000): 79-82.

54. W. Birhan, M. Giday, and T. Teklehaymanot, “The Contribution
of Traditional Healers’ Clinics to Public Health Care System in Addis
Ababa, Ethiopia: A Cross-Sectional Study,” Journal of Ethnobiology and
Ethnomedicine 7 (2011): 39.

55. C. C. Asuzu, E. O. Akin-Odanye, M. C. Asuzu, and J. Holland, “A
Socio-Cultural Study of Traditional Healers Role in African Health Care,”
Infectious Agents and Cancer 14, no. 1 (2019): 15.

56. N. R. Brand, L. G. Qu, A. Chao, and A. M. Ilbawi, “Delays and Barriers
to Cancer Care in Low- and Middle-Income Countries: A Systematic
Review,” Oncologist 24, no. 12 (2019): e1371-e1380.

57. S. Saeed, M. Asim, and M. M. Sohail, “Fears and Barriers: Problems
in Breast Cancer Diagnosis and Treatment in Pakistan,” BMC Womens
Health 21 (2021): 151.

58. C. E. Jones, J. Maben, R. H. Jack, et al., “A Systematic Review of
Barriers to Early Presentation and Diagnosis With Breast Cancer Among
Black Women,” BMJ Open 4, no. 2 (2014): e004076.

59. C. Vrinten, A. Gallagher, J. Waller, and L. A. V. Marlow, “Cancer
Stigma and Cancer Screening Attendance: A Population Based Survey in
England,” BMC Cancer 19, no. 1 (2019): 566.

60. K. Kaur, R. Jajoo, S. Naman, et al., “Identifying Barriers to Early
Diagnosis of Breast Cancer and Perception of Women in Malwa Region
of Punjab, India,” Global Health Journal 7, no. 1 (2023): 34-42.

61. V. D. Kannan and P. J. Veazie, “Predictors of Avoiding Medical Care
and Reasons for Avoidance Behavior,” Medical Care 52, no. 4 (2014): 336—
345.

62. American Cancer Society, “Survival Rates for Melanoma Skin
Cancer,” https://www.cancer.org/cancer/types/melanoma-skin-
cancer/detection-diagnosis-staging/survival-rates-for-melanoma-
skin-cancer-by-stage.html.

63. K. M. Fennell, K. Martin, C. J. Wilson, C. Trenerry, G. Sharplin, and
J. Dollman, “Barriers to Seeking Help for Skin Cancer Detection in Rural
Australia,” Journal of Clinical Medicine 6, no. 2 (2017): 19.

64. J. R. Eiser, L. Pendry, C. J. Greaves, J. Melia, C. Harland, and S. Moss,
“Is Targeted Early Detection for Melanoma Feasible? Self Assessments of
Risk and Attitudes to Screening,” Journal of Medical Screening 7, no. 4
(2000): 199-202.

65. M. Krishnatreya, “Research Is Pivotal to Fight Cancer in Developing
Countries,” Journal of Cancer Research and Therapeutics 15, no. 5 (2019):
1191.

66. V. Allom, M. Jongenelis, T. Slevin, et al., “Comparing the Cost-
Effectiveness of Campaigns Delivered via Various Combinations of
Television and Online Media,” Frontiers in Public Health 6 (2018): 83,
https://www.frontiersin.org/articles/10.3389/fpubh.2018.00083.

67. H. Baker, K. Uus, J. Bamford, and T. M. Marteau, “Increasing Knowl-
edge About a Screening Test: Preliminary Evaluation of a Structured,
Chart-Based, Screener Presentation,” Patient Education and Counseling
52, n0.1(2004): 55-59.

68. L. G. Qu, N. R. Brand, A. Chao, and A. M. Ilbawi, “Interventions
Addressing Barriers to Delayed Cancer Diagnosis in Low- and Middle-
Income Countries: A Systematic Review,” Oncologist 25, no. 9 (2020):
e1382-e1395.

69. B. C. R. Devi, T. S. Tang, and M. Corbex, “Reducing by Half the
Percentage of Late-Stage Presentation for Breast and Cervix Cancer Over
4 Years: A Pilot Study of Clinical Downstaging in Sarawak, Malaysia,”
Annals of Oncology 18, no. 7 (2007): 1172-1176.

70. A. Herschorn, “Dermoscopy for Melanoma Detection in Family
Practice,” Canadian Family Physician 58, no. 7 (2012): 740-745.

71. E. Marra, M. C. J. van Rijsingen, J. A. C. Alkemade, et al., “The
Effect of a Dermato-Oncological Training Programme on the Diagnostic
Skills and Quality of Referrals for Suspicious Skin Lesions by General
Practitioners*,” British Journal of Dermatology 184, no. 3 (2021): 538-
544.

72. A. E. Brown, M. Najmi, T. Duke, D. A. Grabell, M. V. Koshelev, and
K. C. Nelson, “Skin Cancer Education Interventions for Primary Care
Providers: A Scoping Review,” Journal of General Internal Medicine 37,
no. 9 (2022): 2267-2279.

73. International ~ Society of Geriatric Oncology, SIOG 2022
Advanced Course in Geriatric Oncology—Online From India, (2022),
https://siog.org/events/past-siog-events/siog-2022-advanced-course-in-
geriatric-oncology-online-from-india-2/.

74. R. Hay, R. Estrada, and H. Grossmann, “Managing Skin Disease in
Resource-Poor Environments—The Role of Community-Oriented Train-
ing and Control Programs,” International Journal of Dermatology 50, no.
5(2011): 558-563.

75. E. Arzberger, C. Curiel-Lewandrowski, A. Blum, et al., “Teleder-
moscopy in High-Risk Melanoma Patients: A Comparative Study of
Face-to-Face and Teledermatology Visits,” Acta Dermato-Venereologica
96, no. 6 (2016): 779-783.

76. N. Chuchu, J. Dinnes, Y. Takwoingi, et al., “Teledermatology for
Diagnosing Skin Cancer in Adults,” Cochrane Database of Systematic
Reviews (Online) 12, no. 12 (2018): CD013193.

77. E. R. Leavitt, S. Kessler, S. Pun, et al., “Teledermatology as a Tool
to Improve Access to Care for Medically Underserved Populations: A
Retrospective Descriptive Study,” Journal of the American Academy of
Dermatology 75, no. 6 (2016): 1259-1261.

78. E. Greenwald, A. Tan, J. A. Stein, T. N. Liebman, A. Bowling, and
D. Polsky, “Real-World Outcomes of Melanoma Surveillance Using the
MoleMap NZ Telemedicine Platform,” Journal of the American Academy
of Dermatology 85, no. 3 (2021): 596-603.

79. A. H. Siddiqui and S. N. Zafar, “Global Availability of Cancer Registry
Data,” JCO Global Oncology 4 (2018): 1-3.

70f 8

85UB01 SUOWLLOD aA1ea.D) 9jedljdde ay) Aq peusenob ale sejole O ‘8sn Jo sa|nJ o) Aeid 17 8uljuO A3|IM UO (SUONIPUOD-PUe-SWLBW0D" A8 | 1M Aelq 1 puluo//:Sdny) SUonIpuoD pue swie 1 au) 8es *[5202/80/yT] uo Akeiqiqauliuo A8|im ‘891 Aq zy00. 2und/Z00T 0T/10p/woo A8 | ImAleiq 1 puluo//Sdny wou) pepeojumod ‘T 'SZ0Z ‘0S269.2


https://www.cancer.org/cancer/types/basal-and-squamous-cell-skin-cancer/causes-risks-prevention/risk-factors.html
https://www.cancer.org/cancer/risk-prevention/chemicals/arsenic.html
https://www.cancer.org/cancer/types/melanoma-skin-cancer/detection-diagnosis-staging/survival-rates-for-melanoma-skin-cancer-by-stage.html
https://www.frontiersin.org/articles/10.3389/fpubh.2018.00083
https://siog.org/events/past-siog-events/siog-2022-advanced-course-in-geriatric-oncology-online-from-india-2/

80. A. E. Omonisi, B. Liu, and D. M. Parkin, “Population-Based Cancer
Registration in Sub-Saharan Africa: Its Role in Research and Cancer
Control,” JCO Global Oncology 6 (2020): 1721-1728.

81. World Health Organization, “Regional Office for Africa,” in
Africa to Intensify Cancer Control Through Cancer Registries (2023),
https://www.afro.who.int/news/africa-intensify-cancer-control-
through-cancer-registries.

82. T. J. Brinker, A. Hekler, A. H. Enk, et al,, “Deep Learning Out-
performed 136 of 157 Dermatologists in a Head-to-Head Dermoscopic
Melanoma Image Classification Task,” European Journal of Cancer 113
(2019): 47-54.

83. H. A. Haenssle, C. Fink, R. Schneiderbauer, et al., “Man Against
Machine: Diagnostic Performance of a Deep Learning Convolutional
Neural Network for Dermoscopic Melanoma Recognition in Comparison
to 58 Dermatologists,” Annals of Oncology 29, no. 8 (2018): 1836-1842.

84. R. C. Maron, M. Weichenthal, J. S. Utikal, et al., “Systematic Out-
performance of 112 Dermatologists in Multiclass Skin Cancer Image
Classification by Convolutional Neural Networks,” European Journal of
Cancer 119 (2019): 57-65.

85. M. Charalambides and S. Singh, “Artificial Intelligence and Melanoma
Detection: Friend or Foe of Dermatologists?,” British Journal of Hospital
Medicine 81, 1 (2005): 1-5, https://pubmed.ncbi.nlm.nih.gov/32003624/.

86.N. J. Levell and L. Thomas, “Artificial Intelligence and Skin
Melanoma,” Clinics in Dermatology 42, no. 5 (2024): 460-465.

87. M. S. Wojtara, “Use of Social Media for Patient Education in
Dermatology: Narrative Review,” JMIR Dermatology 6, no. 1 (2023):
e426009.

88. F. Cassalia, C. Ciolfi, F. Scolaro, et al., “Use of Social Media by
the Public Regarding Skin Health: Effects on Dermatological Awareness
and Preventive Behaviours,” Acta Dermato-Venereologica 103 (2023):
advl5341-adv15341.

89. R. Geist, M. Militello, J. M. Albrecht, et al., “Social Media and Clinical
Research in Dermatology,” Current Dermatology Reports 10, no. 4 (2021):
105-111.

90. S. D. Packiapalavesam, V. Saravanan, A. A. Mahajan, et al., “Identi-
fication of Novel CA IX Inhibitor: Pharmacophore Modeling, Docking,
DFT, and Dynamic Simulation,” Computational Biology and Chemistry
110 (2024): 108073.

91. M. Hadjikirova, P. Troyanova, and M. Simeonova, “Nanoparticles as
Drug Carrier System of 5-Fluorouracil in Local Treatment of Patients With
Superficial Basal Cell Carcinoma,” Journal of BUON 10, no. 4 (2005): 517-
521.

92. H. Neale, M. Michelon, S. Jacob, et al., “Topical 5% 5-Fluorouracil
Versus Procedural Modalities for Squamous Cell Carcinoma in Situ and
Superficial Basal Cell Carcinoma: A Retrospective Cohort Analysis,”
Journal of the American Academy of Dermatology 87, no. 2 (2022): 423-425.

8 of 8

Public Health Challenges, 2025

85UB01 SUOWLLOD aA1ea.D) 9jedljdde ay) Aq peusenob ale sejole O ‘8sn Jo sa|nJ o) Aeid 17 8uljuO A3|IM UO (SUONIPUOD-PUe-SWLBW0D" A8 | 1M Aelq 1 puluo//:Sdny) SUonIpuoD pue swie 1 au) 8es *[5202/80/yT] uo Akeiqiqauliuo A8|im ‘891 Aq zy00. 2und/Z00T 0T/10p/woo A8 | ImAleiq 1 puluo//Sdny wou) pepeojumod ‘T 'SZ0Z ‘0S269.2


https://www.afro.who.int/news/africa-intensify-cancer-control-through-cancer-registries
https://pubmed.ncbi.nlm.nih.gov/32003624/

	Barriers to Skin Cancer Diagnosis and Treatment in Low- and Middle-Income Countries and Solutions: A Literature Review
	1 | Introduction
	2 | Effect of Skin Cancer
	3 | Barriers to Diagnosis and Treatment
	4 | Solutions to the Aforementioned Barriers
	4.1 | Boosting Education and Awareness
	4.2 | Training Programs
	4.3 | International Collaborations
	4.4 | Cancer Registries and the Role of Governments
	4.5 | Artificial Intelligence (AI) and Modern Technology

	5 | Conclusion
	Author Contributions
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement

	References


