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Abstract
Objective—Data about Arab-Americans, a growing ethnic minority, is not routinely collected in
vital statistics, registry, or administrative data in the US. The difficulty in identifying Arab-
Americans using publicly available data sources is a barrier to health research about this group.
Here, we validate an empirically-based, probabilistic Arab name algorithm (ANA) for identifying
Arab-Americans in health research.

Design—We used data from all Michigan birth certificates between 2000-2005. Fathers’
surnames and mothers’ maiden names were coded as Arab or non-Arab according to the ANA. We
calculated sensitivity, specificity, and positive (PPV) and negative predictive values (NPV) of
Arab ethnicity inferred using the ANA as compared to self-reported Arab ancestry.

Results—State-wide, the ANA had a specificity of 98.9%, a sensitivity of 50.3%, a PPV of
57.0%, and a NPV of 98.6%. Both the false positive and false negative rates were higher among
men than among women. As the concentration of Arab-Americans in a study locality increased,
the ANA false positive rate increased and false-negative rate decreased.

Conclusion—The ANA is highly specific but only moderately sensitive as a means of detecting
Arab ancestry. Future research should compare health characteristics among Arab-American
populations defined by Arab ancestry and those defined by the ANA.
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Introduction
Arab-Americans are United States residents who trace their ancestry, cultural or linguistic
heritage, or identity back to one of 22 Arab countries (El-Sayed and Galea 2009).
Approximately 3.5 million Arab-Americans currently live in the US, and it is a growing
minority group (de la Cruz and Brittingham 2003). Despite substantial focus on this group in
recent years, in part due to the September 11, 2001 attacks and the subsequent wars in
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Afghanistan and Iraq—there is very limited research about this group’s health and well-
being.

A recent review about the health of Arab-Americans in the United States highlighted several
reasons for continued research about this ethnic group (El-Sayed and Galea, 2009). First,
substantial disparities in health metrics, such as cancer incidence, risk factors for
cardiovascular disease, and smoking behavior, between Arab-Americans and the general
population found in several of the reviewed studies suggest that the health of Arab-
Americans may differ in meaningful ways from the general population, and is often worse
(Schwartz et al. 2004, Grekin and Ayna 2008, Kridli et al. 2006, Hatahet et al. 2002, Jamil
et al. 2008, Jaber et al. 2003, Jaber et al. 2004). Second, findings showed that exposures
such as discrimination-associated stress and acculturation which are specific to the ethnic
minority experience in the US, and among Arab-Americans in particular, were important
contributors to adverse health and wellbeing among this ethnic group (El-Sayed and Galea,
2009). Two studies, for example, demonstrated links between discrimination-associated
stress, and higher risk for metrics of poor health, including preterm birth, low birth weight,
psychological distress and low self-esteem (Lauderdale 2006, Ajrouch 2007). In other
studies, acculturation was demonstrated to be an important correlate of diabetes, asthma, low
birth weight, and self-rated health and activity limitations among Arab-Americans (Ammer
and Hovey 2007, Jaber et al. 2003, Read et al. 2005, Johnson et al. 2005, El-Sayed and
Galea 2009). Third, despite evidence demonstrating significant health disparities between
Arab-Americans and majority groups in the US (Schwartz et al. 2004, Grekin and Ayna
2008, Kridli et al. 2006, Hatahet et al. 2002, Jamil et al. 2008, Jaber et al. 2003, Jaber et al.
2004), there is little consensus regarding the burden of important diseases, such as diabetes,
cancer, and/or heart disease among Arab-Americans (El-Sayed and Galea 2009).

A primary methodological obstacle to quality health research about Arab-Americans
remains the effective identification and differentiation of members of this group from the
general population (El-Sayed and Galea 2009). In the US, Arab-Americans are considered
“white” according to the United States Office of Management and the Budget. This federal
body, which collects federal statistics and oversees public policy, defined the race category
“white” as “persons originating in Europe, the Middle East, and North Africa (Office of
Management and the Budget 1978, Executive Office of the President 1997). Therefore, self-
identified Arab ethnicity is not collected in federal vital registry data in the US. However,
the state of Michigan, the state with the largest per capita Arab-American population in the
country (Arab American Institute Foundation 2003), is the only state of which we are aware
that does collect self-reported Arab ethnicity in state vital registry statistics.

One possible solution is the use of an Arab name algorithm (ANA) that can identify Arab
ethnicity from databases where last names are available. A similar algorithm has been used
to identify Hispanics (Passel and Word 1980, Word and Perkins 1996). One such algorithm
has been developed by Morrison and colleagues to identify Arab-Americans (Morrison et al.
2003). This algorithm, and a similar one, have been used to identify Arab-Americans for
health research purposes in several studies (Schwartz et al. 2004, Lauderdale 2006, El-Sayed
et al. 2008). A recent report from the Institute of Medicine of the US National Academies of
Science highlighted the importance of name algorithms for the indirect identification of
ethnic minorities where self-report data is not routinely collected- it also stressed the
importance of qualifying the accuracy of such tools (Ulmer et al., 2009). In this study, we
were interested in assessing the performance of Morrison’s ANA using birth registry data
between 2000-2005 from the state of Michigan. We also wanted to test the ANA across
gender, across a specific geographic stratum known to have a high concentration of Arab-
Americans, and across birthplace, in order to assess the effects of high and low Arab-
American concentration on the utility of the ANA.
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Methods
The methods used by Morrison and colleagues to create the ANA drew from those used in
the creation of algorithms for identifying Asian and Hispanic names (Morrison et al. 2003,
Lauderdale and Kestenbaum 2002, Elo et al. 2004). Detailed steps regarding the
construction of the version of the ANA validated here are discussed by Morrison and
colleagues (Morrison et al. 2003) and Lauderdale (Lauderdale 2006).

We worked with the Michigan Department of Community Health (MDCH), which created a
special file for us that lacked individual identifiers but included special ethnic identifiers
created for this project. The MDCH coded the maiden names of all mothers and the
surnames of all fathers of children born in Michigan between 2000-2005 as Arab or non-
Arab according to the ANA. Then, mothers and fathers were coded as Arab or non-Arab
according to self-reported ancestry, which MDCH forms specifically query. Finally, using
self-reported ancestry as the “gold standard,” we calculated sensitivity (the proportion of
those who reported Arab ancestry who were correctly identified as Arab by the ANA),
specificity (the proportion of those who did not report Arab ancestry who were correctly
labeled as non-Arab by the ANA), and positive (PPV- the proportion of those who were
labeled as Arab by the ANA who reported Arab ancestry) and negative predictive values
(NPV- the proportion of those who were labeled as non-Arab by the ANA who did not
report Arab ancestry) for the ANA across the entire study population.

We ran one statewide analysis followed by three stratified analyses. The first stratification
was by gender with analyses run among men and women separately. The second
stratification was by community context. Because 82% of Michigan’s Arab-American
population live in one of three contiguous counties: Oakland, Macomb, or Wayne counties
(Arab American Institute Foundation 2003), parents were coded for residence within or
outside of one of these three counties (Arab-American dense counties) using zip codes, and
analyzed separately. The third stratification was by maternal nativity status (US-born versus
foreign-born).

Results
Table 1 shows two-by-two cross-tabulations of Arab ancestry and Arab name among all
parents in Michigan between 2000-2005, as well as among each strata.

Table 2 shows sensitivities, specificities, PPVs, NPVs and percentage of parents reporting
Arab ancestry in each stratum. Statewide, 2.8% of all parents reported Arab ancestry. In the
statewide analysis, sensitivity of the ANA in determining self-reported Arab ancestry was
50.3%, specificity was 98.9%, PPV was 57.0% and NPV was 98.6%.

Our first stratification was by gender. The proportion of both men and women reporting
Arab ancestry was 2.8%. Among men, sensitivity was 36.1%, specificity was 98.4%, PPV
was 39.7% and NPV was 98.2%. All metrics were higher among women; sensitivity was
64.3%, specificity was 99.4%, PPV was 75.2% and NPV was 99.0%.

Our second stratification was by residence in three Arab-American dense counties versus all
other counties. The percentage of parents reporting Arab ancestry in the three Arab-
American dense counties was 5.5% compared to 1.0% outside of these counties. We found
that specificity and NPV were lower in Arab-American dense counties as compared to
outside of these counties, while sensitivity and PPV were higher in Arab-American dense
counties as compared to outside of these counties.
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Our third stratification was by maternal nativity. Among the foreign-born, 17.8% reported
Arab ancestry, compared to 1.2% in the native-born group. We found that among the
foreign-born group, specificity and NPV were lower and sensitivity and PPV were higher as
compared to among the native-born group.

Discussion
Using birth registry data from the state of Michigan, we found that the ANA is highly
specific but only moderately sensitive as a means of detecting Arab ancestry when compared
to self-reported ancestry, which, to our knowledge, the state of Michigan uniquely includes
in vital statistics forms. As the concentration of Arab-Americans in a study locality
increased, the sensitivity and the PPV of the ANA increased and the specificity and the NPV
of the algorithm decreased. The NPV was high: 93.5% or higher in all stratifications
regardless of the prevalence of Arab Ancestry.

To the best of our knowledge, this is the first attempt to validate an Arab surname algorithm
for use in health research. A Middle East Surname List (MESL) that includes surnames from
Arab countries, as well as Middle Eastern countries where Arab ethnicity is uncommon, has
been developed and validated (Nasseri 2007). The MESL was derived using name data from
the Social Security Administration, the California Cancer Registry, and expert opinion,
using country of birth as the standard for determining Middle Eastern status; it was reported
to be relatively accurate in determining birth in a country of the Middle East (Nasseri 2007).
The sensitivity of the MESL in determining Middle Eastern birthplace among patients in the
California Cancer Registry was 88.62%; specificity was 99.46%; PPV was 68.54%; and
NPV was 99.85%. The MESL methodology differs from our ANA in three fundamental
ways. First the MESL includes names from “Middle Eastern” countries, including Iran,
Afghanistan, Pakistan, and Armenia. Second, multiple sources were used in the compilation
of the final MESL. Third, the MESL was tested using Middle Eastern country of birth as the
“gold standard,” rather than self-reported ancestry, which systematically omits native-born
Middle-Easterners (Stronks et al. 2008).

We found substantially higher false positive and false negative rates associated the ANA
among men compared to women. Using the ANA, more Arab-American men were likely to
be identified as non-Arab-American then Arab-American women, and more non-Arab-
American men were likely to be identified as Arab-American then non-Arab-American
women. Our findings may reflect systematic differences in ancestral self-reporting between
men and women.

In evaluating screening tests in clinical situations, one expects the sensitivity and specificity
of a test to be constant in all populations, and the PPV and NPV to vary with prevalence of
the condition, with PPV higher in groups with higher prevalence of the condition. While we
found the PPV to be higher in strata with higher proportions of Arab-Americans, we found
that the sensitivity of the ANA was much higher in areas with greater Arab-American
concentration and among women, although not as high as other surname algorithms (Nasseri
2007). This points to differences in the Arab-American population between high and low
density areas. Arab-Americans who live in high Arab-American concentration localities, or
enclaves, are likely to have lower socioeconomic status (SES) than Arab-American in lower
Arab-American concentration localities and are also more likely to be Muslim (Logan et al.
2002, Abudabbeh 1996, Abu-Laban and Suleiman 1989, El-Badry 1994, Naff 1985, Naff
1985, Amer and Hovey 2007). We hypothesize that our finding may be partially explained
by the ratio of Christian Arab-Americans to Muslim Arab-Americans in areas with high
Arab-American concentrations compared to areas with low Arab-American concentrations.
Because biblical names are common among Christian Arabs, they are less likely to have

El-Sayed et al. Page 4

Ethn Health. Author manuscript; available in PMC 2011 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



names that are ethnically distinctive and included in the ANA. Therefore, some of the reason
for the false-negative rate of the ANA may occur because Christian Arab-Americans with
non-ethnically distinctive names are not recognizably Arab-American by surname. Another
possibility is that there may be relatively more persons with partial rather than full Arab
ancestry outside the ethnic enclaves and although they endorse the Arab ancestry question,
such ancestry may be confined to the maternal side and not reflected in their surnames. For
reasons of confidentiality the actual surnames on the birth registry records were not
available for our use. We were therefore unable to test our hypotheses about Christian Arab
names and partial ancestry.

Specificity was lower in the higher Arab-American concentration areas, meaning a higher
proportion of non-Arab-Americans were incorrectly identified as Arab-American. As multi-
ethnic congregations are common among Muslim communities in the US (Haniff 2003), and
Arab-Americans in the US are disproportionately Muslim (Arab American Institute
Foundation 2008), there may be higher proportions of Muslims of other ethnicities in
contexts with high Arab-American density. One source of false positives observed may be
that some names in the ANA belong to Muslims with other ancestries, such as South Asian
or African-American converts to Islam. Although the derivation of the ANA list at the
Social Security Administration was designed to identify names that were distinctive for
Arab countries, some names are included that are much more common in Arab countries but
nonetheless appear in other populations with a high proportion of Muslims. These names
would identify some persons with other ancestries.

When interpreting the results of this study it is important to recognize that our analysis
includes only parents, who range in age from older adolescents to middle-aged adults, which
may not be representative of the entire Arab-American population. Using data about parents
may over-represent first generation Arab-Americans, who may be more or less likely to
have ethnically distinctive names than the general population. Another limitation to consider
is that the standard of measurement to which the ANA was compared is self-identified Arab
ancestry, rather than ethnicity. Because the concept of ancestry may be interpreted
differently than ethnicity, our findings may not generalize to the algorithm’s ability to
determine ethnicity. There has not, to our knowledge, been any validation of the self-
reported Arab ancestry question. Finally, it is important to consider the purpose of a names
algorithm in health research about ethnic minority populations. The most important use of
the ANA may not be its ability to detect the largest proportion of Arab-Americans, but in its
ability to identify a sample of that population that is very likely to be Arab-American and
that does not differ systematically from the general Arab-American population. For
example, Shin and Yu suggested that because 22% of the Korean population shared the
surname “Kim”, metrics among only those with the Kim surname were generalizable to the
Korean-American population (Shin and Yu 1984). If the ANA is capable of defining a
representative sample of Arab-Americans, it may be well-equipped for use in health research
despite only moderate sensitivity. The NPV of the ANA, which was found to be uniformly
high, may therefore be more important than its sensitivity for use in assessing health metrics
among the Arab-American population.

The ANA is a highly specific, but only moderately sensitive potential tool for investigators
interested in identifying Arab-Americans for the purposes of health research. The
performance of the ANA in identifying Arab ancestry is dependant upon the proportion of
Arab-Americans in the study population; the ANA was most sensitive in study populations
with high proportions of Arab-Americans but actually had slightly higher specificity in areas
with lower Arab-American concentrations. Because of its high specificity, the ANA may be
useful as a means of assessing health metrics among the Arab-American population;
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however, research is needed to compare the actual health characteristics among Arab-
American populations defined by Arab ancestry and those defined by the ANA.

Key Messages

The difficulty in identifying Arab-Americans using vital statistics, registry, or
administrative data is a barrier to health research about this group. The Arab Names
Algorithm is a highly specific, but only moderately sensitive means of detecting Arab
ancestry for use in health research about Arab-Americans. As the concentration of Arab-
Americans in a study locality increased, the ANA false positive rate increased and false-
negative rate decreased. Future research should compare health characteristics among
Arab-American populations defined by Arab ancestry and those defined by the ANA.
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Table 1

Two-by-two cross-tabulations of Arab ancestry and Arab name statewide and in other strata among all parents
of newborns in Michigan between 2000-2005
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