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Abstract
There is increasing emphasis on excluding race in consideration of 

healthcare matters. This is mostly due to the history of discrimination based 
on race/ethnicity/social status etc. However, ethnicity has implications for 
the prevalence of disorders and responses to treatment. While excluding race/
ethnicity from consideration is a noble effort, it runs counter the philosophy 
of precision medicine demanding individualized care for each person. The 
opinion expressed in this article makes a case for including consideration of 
ethnicity as it may be relevant to the care of an individual, without using it to 
adversely discriminate a person from receiving optimal healthcare.
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Consideration of Ethnicity in Laboratory Medicine and 
Healthcare

The delivery of optimal healthcare requires judicious use of diagnostic 
laboratory services. Clinical laboratory data drive about 70% of clinical 
decisions [1]. The classical way to establish normal values/reference ranges 
for laboratory assays is to test at least 120 healthy individuals of a given 
age, sex, ethnicity, geographic area and use the central 95% as the reference 
range [1,2]. There are multiple variations on this schema. There is increasing 
emphasis on using “race” neutral reference ranges, due in part to past 
practices of discrimination in healthcare based on race/ethnicity.

Review of common laboratory test results from NHANE survey did not 
reveal meaningful differences among races in the USA [3].

One recent example of the race neutral philosophy is the revision to the 
equation for calculating estimated glomerular filtration rate, by removing 
race as a factor [4]. The common refrain being that race is a social construct 
and is not based on biology. It is often cited that there are more differences 
in the genome in a given population/ethnic group than are seen between 
populations/racial and ethnic groups. Be that as it may, try telling that to 
someone with sickle cell disease. This disorder is driven by a difference in 
one nucleotide base-pair out of three billion! This genetic variation is not race 
driven but is common in areas with high incidence of falciparum malaria. 
However, it applies predominantly to Africa and a part of Eastern India. There 
is a similar geographic and ethnic variation in other hemoglobinopathies as 
well. Hemoglobin E disorder is commoner in East Asia. Beta Thalassemia 
being more prevalent in Mediterranean and middle eastern countries and 
alpha thalassemia being a prevalent disorder in East Asia [5]. Thus, despite a 
similar genome in the human population, small differences among different 
ethnic groups cause variations in disease spectrum.

As in the case of hemoglobin structural variations/disorders, many 
other differences among various peoples are genetically/DNA driven while 
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others may be related to cultural practices. In multigenic 
disorders, it may not be feasible to disentangle genetic and 
cultural matters. A few examples of each of these factors are 
presented below:

Low leukocyte count in Blacks: In a proportion of 
people of African descent the baseline neutrophil count 
is low enough to be called neutropenia when compared to 
the white population [6]. This anomaly/variation is not 
pathological/racial but an indication of the Duffy null status 
of the individual. It is important to recognize this to avoid 
invasive investigations in a black child or adult with apparent 
neutropenia. As in the case of Hb S gene, lack of Duffy 
blood group is protective against malaria and provided a 
survival advantage to the individuals with this variation and 
is a result of the influence of evolution [7]. However, Duffy 
null status is also associated with other changes in blood 
parameters, the most prominent being a low neutrophil count.

Hb A1c levels are higher in people of African descent, 
despite being normoglycemic [8]. However, people with 
sickle cell trait have lower A1c levels for plasma glucose 
levels similar to those in other populations [9]. Recognizing 
this peculiarity is not racial discrimination but an aid in 
providing precision medicine-based healthcare.

Bombay phenotype: ABO null genetic state results in lack 
of H substance, on red cells, that is the precursor material for 
blood groups O, A, B and AB antigens. A person with ABO 
null genotype would type as blood group O, but will also 
have antibodies to red cells from all other blood group O, 
A, B and AB individuals, thus making is almost impossible 
to find compatible blood for the individual. Only another 
person with Bombay phenotype could be a donor for a 
person with ABO null status, i.e., Bombay phenotype 
[10,11]. Bombay phenotype is almost exclusively seen 
in Gujrat province in India. (One of the female attendants 
of Mahatma Gandhi had Bombay phenotype, both 
Gandhi and the lady being from Gujrat province) (Figure 
1).

Vitamin D reference range: People of African descent have 
better bone mineral density while having lower serum levels 
of 25(OH) vitamin D. This is explained by the genetically 
determined lower levels of vitamin D binding protein 
resulting in lower total vitamin D levels while the bioavailable 
vitamin D is normal. Thus, the reference range for vitamin D 
levels, derived from white population is not application to 
black individuals [12]. The low levels of vitamin D in 
African Muslim women are, also in part, due to extensive 
covering by clothes and limited opportunities outdoors and 
sun exposure. Knowing the ethnicity and cultural practices to 
ensure optimal healthcare is not discrimination based on race.

The higher incidence of hypertension, heart disease, 
multiple myeloma, and lower life span among people of 
African descent in the USA probably reflect multiple genetic, 

and cultural issues, but nevertheless warrant consideration in 
healthcare [13-17]. Knowledge of these factors is important 
in addressing appropriate health screening, promoting healthy 
habits, implementing preventive measures and choosing 
effective interventions.

Allergic reactions on blood transfusion: IgA deficiency 
and deficiency of haptoglobin are related to allergic reactions 
on blood transfusion. The reactions are similar in nature due 
to the recipient making antibodies to the protein in which 
the patient is deficient. There is marked ethnic variability in 
the prevalence of these deficiencies. Haptoglobin deficiency 
being commoner in Japanese and IgA deficiency being more 
common among whites [18,19]. As noted earlier, knowing 
this ethnic variation and taking it into consideration for 
diagnostic testing is essential for good healthcare and does 
not constitute discrimination.

Alcohol metabolism: Nearly a quarter of the people of East 
Asian descent lack acetyl aldehyde dehydrogenase. Mutation 
in the ALDH2 gene, resulting in reduced enzyme activity and 
the inability to efficiently metabolize alcohol, specifically 
acetaldehyde, a toxic byproduct of alcohol breakdown causes 
greater blood and tissue levels of acetaldehyde. This buildup 
of acetaldehyde in the body, causes unpleasant reactions like 
facial flushing, nausea, and rapid heartbeat after consuming 
alcohol [20]. This may be nature’s way of preventing alcohol 
abuse! However, knowledge of this genetic variation is 
important in making a correct diagnosis of these symptoms. 
Observant Mormons, who routinely abstain from alcohol have 

Figure 1: Mahatma Gandhi, center, with his two caregivers, one of 
whom was later discovered to have Bombay phenotype that made it 
difficult to procure compatible blood for her.
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the longest life spans among Americans, though this may also 
be due to other life style factors in addition to sobriety [21].

Different pathogenicities of Epstein Barr Virus (EBV) in 
China and Africa: EBV causes oropharyngeal cancers in China 
and Burkitt’s tumors in Africa [22,23]. This difference may 
or may not be genetic based as there are marked differences 
in culture, nutrition and prevalence of other pathogens in the 
two geographic regions. However, taking into consideration 
the ethnicity and geographic origin of a person are important 
in constructing a proper list of differential diagnoses. Racial 
differences in response to other infections, e.g., tuberculosis 
have been noted as well [24]. Gastric and Breast cancers: 
The incidence of gastric cancer is higher and the incidence 
of breast cancer is lower in Japanese as compared to 
Americans [25,26]. This difference is likely to be due to a 
combination of genes and culture as it tends to disappear over 
a few generations after immigration of Japanese to the USA. 
Consideration of ethnicity in addressing these malignancies 
is promoting precision medicine, not committing racial 
discrimination.

Disease spectrum in Native Americans: The prevalences 
of obesity and diabetes are much higher in the Native 
American population than in white population. Once again, 
the differences are likely to be a combination of differences in 
genetic makeup and culture. However, a logical explanation 
could be that the Native American population endured periods 
of famine/starvation that favored the survival of people with 
more efficient metabolism, who could sustain themselves on 
meager supply of food [27]. Now that food is plentiful that 
efficient metabolism may be working to their disadvantage 
by leading to obesity and diabetes [28]. Knowing this 
propensity of the Native Americans to these disorders is not 
discrimination but is essential to the promotion of optimal 
healthcare.

Cultural and geographic factors: Differences in a few 
disorders among various ethnic groups are almost entirely 
driven by cultural issues. The Kangri cancer in Kashmiri 
people, in India, is almost certainly related to the practice of 
placing earthenware pots, containing live charcoal, under their 
clothing, on the abdomen, to ward against cold surroundings. 
The high incidence of oral cancer in Southern India is likely 
to be related to the practice of reverse smoking, i.e., putting 
the lit end of the cigarette in the mouth. Beetle nut (Paan) 
chewing that contain tobacco is likely a contributing factor 
[29-32]. 

A peculiar occurrence of hypoglycemia, occasionally fatal, 
in children, in India and Bangladesh, on eating litchi/
lychee fruit on empty stomach may be related to genetics 
and the background of undernutrition in affected children 
[33].

Some religious practices may be beneficial, e.g., 
Abstinence from alcohol among the observant Mormons and 
Muslims, avoidance of tobacco among the Sikhs, celibacy 
among observant catholic clergy and nuns. Consanguinity 
among some religious groups has negative effects on health 
[33].

The current fascination with being “vegan” could produce 
nutritional deficiencies of vitamin B12, vitamin D, and other 
trace nutrients [34].

While it is noble to neutralize differences among different 
peoples, and avoid discrimination based on ethnicity or any 
other factors, this is in contrast to the principle of providing 
individualized, customized, precise care. The two competing 
philosophies need to coexist and ought to be balanced in 
healthcare including Laboratory Medicine.
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