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PURPOSE. The aim of this systematic review was to investigate the available data on the
epidemiology of oculocutaneous albinism (OCA) around the world, and to determine
whether a generalizable, worldwide prevalence figure could be proposed.

METHODS. Extensive literature search strategies were conducted, interrogating PubMed,
Scopus, and Web of Science, to locate relevant literature. Ultimately 34 studies reporting
original data were included for analysis.

RESULTS. Findings showed that most data were outdated, and only 6 of 34 articles (18%)
were published after 2010. There were few good studies with sound methodology
and large, clearly defined population samples. Only a small proportion of countries
worldwide (26/193 [13%]) have produced prevalence figures for OCA. By continent,
African studies were disproportionately represented (15/34 [44%]). The highest preva-
lence rates (range, 1 in 22 to 1 in 1300; mean, 1 in 464) were reported in population
isolates. The mean prevalence from four African countries was 1 in 4264 (range, 1 in
1755 to 1 in 7900). Prevalence for three countries in Europe (mean, 1 in 12,000; range,
1 in 10,000 to 1 in 15,000) may be underestimated, as the phenotype, in fair-skinned
populations, may be missed or misdiagnosed as ocular albinism or isolated visual impair-
ment. Population rates may vary depending on local cultural factors (e.g., consanguineous
matings) and may change over time.

CONCLUSIONS. The prevalence of OCA varies widely between continents and population
groups, and it is often influenced by local factors. It was not possible, therefore, to
determine a single, generalizable worldwide prevalence rate for OCA, although
continental rates for Africa and Europe are useful.

Keywords: albinism, Africa, epidemiology, frequency, prevalence, worldwide

The use of data, including prevalence data, is an essen-
tial component for decision-making within health care

systems. Prevalence data, specifically, can be used to assess
the burden of a disorder, influence health care policy,
encourage dialogue and raise public awareness, in any coun-
try, so appropriate research is both necessary and worth-
while.

Oculocutaneous albinism (OCA) is a group of inher-
ited pigment disorders in which melanin biosynthesis is
decreased or absent.1 OCA occurs in populations all over
the world at varying frequencies,2,3 but there are few good
prevalence studies.4 Several types are described (OCA1–7),
each being caused by mutations in a different gene.5 Pheno-
typically, the eyes6 and skin7 are affected, resulting in poor
visual acuity8 and a predisposition to skin cancer. Intel-
lectual maturity has been shown to be within the normal
range.9 Squamous and basal cell carcinomas occur, mostly
on the head and neck areas,10 and are the cause of mortal-
ity in some individuals with OCA. In Africa, myths and
superstitions surround the condition and this has led to
human rights violations and erroneous beliefs regarding
the cause of the disorder with, in certain instances, fatal
consequences.11

OCA, specifically OCA2, is the most common Mendelian
autosomal recessive condition in southern Africa, occur-
ring with a prevalence of approximately 1 in 4000 African
individuals.12,13 Prevalence figures for OCA for the rest of
sub-Saharan Africa (central, East, and West Africa) show a
relatively similar picture (however, in these regions, where
malaria is endemic, sickle cell anemia is the most common
autosomal recessive condition, owing to positive selection
for the HbS beta globin mutation). Only one case of OCA1
has been described in Africa14; however, this type of OCA
occurs relatively frequently in Europe (e.g., in Denmark 44%
of tested cases had OCA1).15 Two European studies have
found that OCA occurs in approximately 1 in 14,000 people
in Denmark15 and 1 in 12,000 in the Netherlands.16 Although
much of the worldwide prevalence data for OCA were gener-
ated some time ago, their publication led to an appreci-
ation of the frequency of albinism in Africa. This in turn
led to the establishment of clinics, parent support groups
and advocacy groups, and, further, directly focused academic
research, over several decades, including research on preva-
lence rates.

One worldwide figure that could be applied to coun-
tries without their own data might be useful. Presently
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many countries, where no prevalence studies have been
performed, sometimes rely on the old estimate of 1 in
17,000.17 This figure was obtained from a study carried
out on a mixed ancestry population (mostly of Euro-
pean and African descent) living in North Carolina and
may not accurately reflect the prevalence rate of popu-
lations from different ancestries. Examining the world-
wide prevalence data will help to clarify the epidemiol-
ogy of OCA, avoid under- or over-estimating its frequency
in specific populations, and can lead to the provision of
improved and more reliable information to local health
departments.

The present study aims to establish the prevalence rates
for OCA worldwide. The objectives are to investigate rele-
vant data published in the literature over time, to estab-
lish for which countries and populations information exists,
to assess and compare findings in and between countries
and, finally, to determine whether it is possible to arrive
at a useful, broad, worldwide population-based estimate of
prevalence.

METHODS

The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines were followed for
this systematic review.18

Protocol and Registration

At the outset, this project was not registered with the inter-
national Prospective Register of Systematic Reviews (PROS-
PERO), and there were no registered reviews on PROS-
PERO relating to the epidemiology of albinism at the time.
The project protocol was developed by the three authors
together during the planning phase of the project.

Search Strategy

The search of the literature to retrieve relevant articles
was conducted on 26 March 2021 across three databases:
PubMed, Scopus, and Web of Science. No filters applied
restrictions to language or date of publication. Search
Builder version 1.0 was used to set-up the search query.19

This query included the following terms: “albinism,” “oculo-
cutaneous albinism,” “prevalence,” “frequency,” “rate of
occurrence,” “epidemiology,” “incidence,” “birth rate,” and
“community rate.”

Study Selection

Rayyan software20 was used for article management and
study selection. Duplicated articles were scanned for and
deleted by KF. Abstracts were reviewed and assessed by KF,
RK, and JK, and studies that were not relevant were removed.
All remaining articles were assessed through full text by KF,
RK, and JK. Articles found to provide evidence relating to the
investigation of this study were approved for data extraction.
Additional articles referenced in the approved articles, that
were not found in the initial data search, and relevant chap-
ters in books, were identified and subsequently included
into the study if they contained original data (e.g., Kromberg,
2018,3 Lund and Roberts, 201821). During the data extraction
process articles were subjected to the Joanna Briggs Institute
(JBI) critical appraisal checklist for studies reporting preva-
lence data.22

Data Collection Process and Data Items

The following data were extracted (where possible) for all
articles included in the study by KF and JK: The first author
and year of publication; the country and/or city in which
the study was conducted; the sample or population size; the
sex ratio of the samples; the infrastructure through which
the study was conducted (e.g., hospital, school, survey);
any reported mating patterns in the population or commu-
nity; the setting of the population: rural or urban; any
reported statistics or observations regarding the lifespan
of the participants; the type of albinism reported; preva-
lence as reported by the authors; frequency as reported by
the authors; any reported cultural incidences of note, such
as occupation, age distribution, stigma, and treatment of
participants within their communities; and any additional
comments. This project followed all the ethical standards
for research without direct contact with human or animal
subjects.

RESULTS

Altogether, 1680 articles were identified during the litera-
ture search of the three chosen databases. The article selec-
tion steps are illustrated in the Figure. Filtering included the
removal of duplicates; removal based on abstracts (i.e., the
article abstract indicated the absence of prevalence data);
removal based on full text reads (i.e., the article did not
contain relevant prevalence data upon reading the full text
of the article); and removal based on poor article quality as
identified by the JBI critical appraisal checklist.

After selection, 32 articles remained, and these were
screened for the required data on prevalence. In addition
to these 32 articles, 2 book chapters containing relevant
and original prevalence data were identified, and these
were included for downstream data extraction. Ultimately,
the total number of included sources was 34. Information
extracted from the 34 sources provided data across 6 conti-
nents with some better represented than others (Table).
The sources, dated between 1913 and 2018, were mostly
outdated and only 6 of the 34 (18%) were published after
2010.

Altogether 15 of the 34 sources (44%), including the
2 book chapters,3,21 were from the African continent. These
15 sources provided prevalence statistics across 9 African
countries (6 were in southern Africa). The second highest
output was from Europe with seven articles reporting rates
across 10 countries, followed by North America with 5 arti-
cles, South and Central America with 4 articles, Asia with
2 articles, and Australia-Oceania with only 1 article. Lack of
any original published prevalence data from India and China
was noted.

Population isolates accounted for a large proportion
(15/34 [44%]) of the extracted sources. These isolates were
defined by the authors as populations that were geograph-
ically and culturally isolated from neighboring populations,
within or between countries, and were therefore highly
unlikely to interact and/or reproduce with individuals from
neighboring areas. Data from such isolates showed that they
had higher rates of albinism than any of the countries report-
ing prevalence rates. Where both a large general popula-
tion sample and a population isolate was studied in the
same country, exemplified by two Zimbabwe studies,13,23

the isolate showed a significantly higher prevalence than the
general population, as expected.
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FIGURE. Flow chart illustrating the procedure of source selection.

In the four African countries with studies that had
adequate methodology and large population samples
(>1,000,000), the mean prevalence rate was 1 in 4264, with a
range of 1 in 1755 to 1 in 7900. In the three European coun-
tries with studies with adequate methodology and similar
large samples (>1,000,000), the mean rate was 1 in 13,000
(range, 1 in 10,000 to 1 in 15,000).

The Table shows that prevalence data are only available
for a few countries (26/193 [13%]) and many areas around
the world have no published prevalence data at all (with
the limitation that filtering removed non-English articles).
The findings also show that the reported prevalence rates
of OCA vary widely in different populations, for example, 1
in 14,000 in Denmark,15 versus 1 in 1755 in Namibia,21 and
even in the same population over time, for example, over 31
years in the Netherlands.16,37

DISCUSSION

Countries With Data

The data obtained in this review from the different coun-
tries were based on research of varying quality, reliabil-

ity, and validity. In some cases, information was obtained
from general observations in hospital clinics,27 whereas in
others, data were based on clinical research and counting of
health center cases with an educated guess as to the value
of the denominator,33 and only a few were based on sound
research principles and large community-based samples.12,21

Nevertheless, what can be deduced is that albinism (usually
OCA2)49 has a higher reported prevalence rate in individuals
of African ancestry than in those of European origin. Further,
albinism is more common in isolates than in large popula-
tion groups, as might be expected for a recessive condition
in small and inbred populations.

There is some debate that the low rates reported in Euro-
pean countries might be inaccurate50,51 because the pheno-
type is not as easily distinguishable in the general popu-
lation and therefore not as well-recognized. Affected chil-
dren might be diagnosed as having ocular albinism (OA)
or low vision rather than OCA. For example, the findings in
two Irish studies, completed 50 years apart, when compared,
show the prevalence in Northern Ireland to be higher (1 in
10,000 reported in 1960 vs. 1 in 6600 reported in 2014) once
the children with albinism in eye clinics and schools for the
partially sighted are diagnosed and considered.38,50
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TABLE. Albinism Prevalence Data Categorized by Continent

Location Population Description Prevalence Reference (Authors, Year)

Australia: Oceania
Polynesia Polynesians in Tuvalu 1 in 669 Johanson et al. 201024

Africa
Botswana Tswana village (isolate) 1 in 1307 Kromberg 20183

Cameroon Bamileke group 1 in 11,900 Aquaron 198025

Bamileke group 1 in 7900 Aquaron 199026,*

Cameroon 1 in 28,000 Aquaron 199026

Egypt Pediatric Hospital patients 1 in 5843 Mohamed et al. 201027

Namibia National Census 1 in 1755 Lund & Roberts 201821,*

Nigeria Lagos city 1 in 2858 Barnicot 195228

Benin city 1 in 7000 Barnicot 195228

East Central State 1 in 15,000 Okoro 197529

Ibo (population isolate) 1 in 1100 Okoro 197529

South Africa Eastern Cape province 1 in 3759 Oettle 196330

Eastern Cape province 1 in 3000 Rose 197431

Soweto, Johannesburg 1 in 3900 Kromberg & Jenkins 198212

Vhavhenda population 1 in 2239 Lund et al. 200732

Swaziland Hhohho district 1 in 1900 Kromberg 20183

Tanzania Hospital survey 1 in 1400 Luande 198533

National Census 1 in 2673 Lund & Roberts 201821,*

Zimbabwe School children in Harare 1 in 2883 Kagore & Lund 199534

School children 1 in 4728 Lund 199613,*

Tonga (population isolate) 1 in 1000 Lund et al. 199723

Asia
Borneo Iban population 1 in 5−10,000 Abrahams 197235

Japan Old estimate 1 in 47,000 Neel et al. 194936

Europe
Denmark National register 1 in 14,000 Gronskov et al. 200915,*

France Old estimate (1910) 1 in 10−20,000 Pearson et al. 19132

Germany Old estimate (1910) 1 in 20,000 Pearson et al. 19132

Italy Old estimate 1 in 23−26,000 Pearson et al. 19132

The Netherlands General population 1 in 15,000 Van Dorp 198737,*

Medical Centre patients 1 in 12,000 Kruijt et al. 201816

Northern Ireland Whole population 1 in 10,000 Froggatt 196038,*

Norway Old estimate (1898) 1 in 25,000 Pearson et al. 19132

Russia Old estimate (1909) 1 in 100,000 Pearson et al. 19132

Scotland Old estimate 1 in 15−25,000 Pearson et al. 19132

Spain Spanish gypsies/Gutanos, 1 in 1200 Gamella & Nunez- Negrillo 201339

SE Spain (isolate)
Spanish gypsies (isolate) 1 in 3300 Gamella & Nunez-Negrillo 201339

Non-gypsy population 1 in 50,000 Martinez-Frias & Bermejo 199240

North America
Canada British Columbia 1 in 20,600 McLeod & Lowry 197541

United States of America
Arizona Hopi Indians (isolate) 1 in 227 Woolf 196542

Hopi Indians (isolate) 1 in 231 Woolf & Dukepoo 196943

Navajo 1 in 3750 Woolf 196542

1 in 1500−2000 Yi et al. 200344

New Mexico Jemez (isolate) 1 in 140 Woolf 196542

Laguna (isolate) 1 in 2000 Woolf 196542

San Juan (isolate) 1 in 500 Woolf 196542

Zuni (isolate) 1 in 247 Woolf 196542

North Carolina State population 1 in 17,000 Witkop et al. 197017

Central America
Panama San Blas, Cuna (isolate) 1 in 210 Stout 194645

San Blas, Cuna (isolate) 1 in 167 Keeler 196446

South America
Brazil Caingang Indians (isolate) 1 in 27 Salzano 196147

North Brazilian Island (isolate) 1 in 22 Freire-Maia et al. 197848

* African and European studies with baseline population samples >1,000,000.
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The outdated statistics presented in 1913, in a mono-
graph by Pearson et al.,2 for countries such as Russia and
Norway, are educated guesses at best. They are based on
estimates made by doctors working in various countries who
were contacted by Pearson and his colleagues and asked
to estimate the prevalence of albinism. These estimates are
presented here because no research has been undertaken,
and published, to produce better prevalence figures in those
countries.

The highest rates of albinism in the world are found in
population isolates. Two Brazilian isolates showed particu-
larly high rates (1 in 22 on a small coastal island,48 and 1
in 27 among the Caingang Indians living in reservations in
the South-East of Brazil),47 followed by the isolates in New
Mexico (1 in 140)42 and Arizona (1 in 227 in the Hopi Indi-
ans).42 These isolated populations exist within geographical
barriers and have been living and reproducing (with endog-
amous mating patterns) within these confines for several
generations. For example, the 5000 Hopi Indians in Arizona
live on the flat tops of three mesas, where they settled several
centuries ago. There are data from two isolated populations
in Africa: one group live in a secluded Zambezi River valley
in Northern Zimbabwe (Tonga population of 11,000 people,
rate 1 in 1000)23 and the other in a large remote village in
Botswana (Tswana population of 18,000, rate 1 in 1300).3

The population size of these African isolates is larger than
those found in the Americas, and consequently the OCA
rates are lower.

There is more prevalence information from countries
in Africa than from countries on other continents. This is
partly because albinism is a more obvious disorder in darker
skinned populations, than in lighter skinned peoples living
elsewhere in the world. Second, albinism is surrounded by
myths and superstitions in Africa, which made it of interest,
not only to the early explorers, medical doctors, geneticists,
scientists, and epidemiologists, but also to social scientists
such as psychologists and anthropologists. Third, a large-
scale, long-term, wide-ranging research project on albinism
was carried out over four decades in southern Africa, result-
ing in many novel findings and publications on the condi-
tion.52

The data presented in most studies in this review were
collected from urban based samples. However, rates derived
from urban and rural studies often differ. For example, the
Namibia census data showed a rural rate of 1 in 1459,
whereas the urban rate was 1 in 2409.21 Factors such as
cultural habits, mating patterns, migration, founder effect,
and gene frequencies, as well as community attitudes, can
affect prevalence rates, so that country-wide data cannot be
extrapolated from data collected at a specific local site.

Changes in Prevalence Over Time

Research suggests that reported prevalence figures can
change over time. Two studies from the Netherlands, under-
taken 31 years apart, support this finding.16,37 Similarly,
Grønskov et al.15,53 suggest that there has been an increased
prevalence of albinism (their samples include both OCA and
some OA cases) in Denmark over time. It is suggested that
changes in prevalence rates are actually due to better and
more stringent diagnostic criteria, improved case finding and
medical care, and (most likely) better methods of selecting
cases (Kruijt, personal communication, 2022), determining
prevalence and data collection. Undertaking molecular stud-
ies on suspected cases, that might have been misdiagnosed

or missed on clinical examination, shows that more individ-
uals are affected with albinism than initially thought.51

Determining a Worldwide Prevalence Rate

It is seemingly not possible to determine a worldwide
prevalence rate that could be applied in those countries
where rates are not available. Rates seem to be markedly
different between populations of African versus non-African
descent. Further, local psychosocial and cultural factors
differ and can affect prevalence rates. Such factors include
mating patterns, negative attitudes to albinism (leading to
infanticide, rejection, stigmatization, and neglect),54 posi-
tive attitudes (leading to preferential treatment; e.g., not
being obliged to work),42 and geographical factors, such as
numbers of sunny days, limited cloud cover and high UV
risks. For example, in Israel, the OCA prevalence rate of
1 in 7000 (higher than in many other European populations)
has been associated with local cultural practices that favor
consanguineous marriages (Blumenfeld, personal communi-
cation, 2022). Furthermore, the prevalence could be affected
by local health management infrastructure and the availabil-
ity of services. Where these services are adequate and effi-
cient, as in first-world countries, the complications of the
condition can be managed effectively, and it becomes less
disabling.

Continental prevalence differences are apparent in the
findings from this systematic review. Africa has the highest
prevalence, with an average of approximately 1 in 4000 for
OCA in the scattered countries in which studies have been
performed. From the few available European studies, it can
be estimated that the rate is about three times lower, aver-
aging at approximately 1 in 13,000. It has been proposed
that this rate is an underestimate and molecular studies are
supporting this suggestion.51 Further, OA may be diagnosed
in some European children rather than OCA, unless molec-
ular studies are performed to confirm the actual diagnosis.

The data from the Far East are limited, but the esti-
mates from China and Japan36,55 suggest that the rates
there are lower than those in Europe. In the abstract (in
English) of Gong et al.55 (the paper was excluded from
the present review owing to language of publication), the
authors suggested that the prevalence rate in the Han popu-
lation in the Shandong province of China was 1 in 18,000.
Neel et al.36 studied consanguineous mating in Japan and
from the data, on “induced recessive mutations” in their
sample, they estimated the rate of albinism in that popu-
lation to be 1 in 47,000.

FINDINGS HIGHLIGHT LIMITATIONS OF THE DATA

The main limitation on the data used in this review is the
lack of good, reliable, published studies on the prevalence
of albinism in various countries around the world. Most of
the articles identified for attention were outdated (28/34 or
82%, being published before 2010) and very few recent stud-
ies have been undertaken. Prevalence data that are ≥10 years
old may no longer be valid (prevalence rates were found
to be higher by approximately 25% over 31 years in the
Netherlands).16 Also, case finding in some European stud-
ies included both individuals with OCA and OA (no cases of
OA have been reported in African populations, as far as the
authors are aware), so that rates in different countries may
not be strictly comparable.
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A further limitation is associated with the fact that only
English language publications were searched. Reports in
other languages may have been missed (e.g., Gong et al.55

in Chinese), as may those published as a letter to a journal
editor (e.g., Healey et al.50), those not indexed in PubMed,
Scopus, or Web of Science, and those where the key words
used in the present study were not represented (e.g., Rajab
et al.56).

IMPLICATIONS OF FINDINGS

The findings from this review draw attention to the fact that
individuals with OCA occur in all populations. However, if
countries in Africa, with no prevalence data, wish to use an
estimated prevalence figure they should use the range of 1 in
4000 to 7000, rather than the previously used rate of 1 in
17,000.17 Also, in European countries for which there are no
data, using a range of 1 in 12,000 to 15,000 would be more
appropriate than using the prevalence rate of 1 in 17,000.

The data sourced for this project were mostly published
many years ago. New and better research studies on preva-
lence rates, with stringent methodology, improved diagnos-
tic criteria, and large samples, are essential if the epidemi-
ology of OCA in countries around the world is to be better
understood.

Further, health care professionals worldwide need to
acknowledge that OCA occurs and that individuals with
OCA have special needs that must be met. Offering specific
and appropriate health services, such as skin and eye care,
as well as genetic counseling, would improve the qual-
ity of life for people with OCA, allowing them to manage
their condition and reach their potential. Further, commu-
nity education on prevalence rates is required to increase
awareness and acceptance of the condition. Providing good
diagnostic services, early screening and treatment, and regu-
lar monitoring for visual and skin problems, would decrease
the burden on health departments of costly ophthalmology
and, particularly, oncology treatment, which could otherwise
be required later. Such services, particularly in developing
countries, would also prevent persons with OCA becoming
disabled (and unemployable) and a burden on their families
and communities.

CONCLUSIONS

OCA needs to be recognized, wherever it occurs, and not
left untreated. This is especially so in Africa with its high
prevalence rates, high risks of skin cancer, and significant
human rights violations in certain countries. Skin damage
and compromised vision have significant health, social,
educational, and financial consequences for the person with
OCA, as well as for the family and community. As discussed
in the United Nations by Ero in 2019,57 it is important, in
Africa, that updated prevalence data be collected and used to
justify the need for appropriate health services and commu-
nity education around the condition.57

In this systematic review, the prevalence of OCA world-
wide has been investigated. The comprehensive literature
search shows that very few reliable and valid studies have
been carried out, rates of albinism in many populations are
only estimates, or not available at all, and further research
is necessary. The findings reinforce the previously suspected
fact that albinism is more prevalent in Africa than elsewhere,
and health departments need to be aware of prevalence rates

and the need to provide for appropriate health services, all
over the continent. Further, albinism is probably underdiag-
nosed in European communities and more accurate diagnos-
tics are required if people with OCA are to be identified and
benefit from the appropriate health and educational services.
Appreciating that prevalence figures can be used to leverage
health policy, create public awareness, and generally stimu-
late dialogue, the value of generating good and current data
cannot be overemphasized.
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