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Abstract

Objective: Limited data exists regarding otolaryngological (ENT) disease in refugees
and we aim to characterize its prevalence.

Methods: This is a retrospective descriptive chart review of adult US-born, immi-
grant, and refugee patients receiving care at a primary care clinic between 2014 and
2017. We report the prevalence of ENT disease by immigration status. Bivariable and
multivariable logistic regression models were conducted to assess differences in
prevalence of ENT disease by immigration status.

Results: Of 995 patients included, 202 US-born, 450 immigrants, and 343 were refu-
gees. Immigrants were older (46 years vs. 34 years among refugees, 35.5 years
among US-born, p < .001) and more likely to be women (64% vs. 52% among refu-
gees and 56% among US-born, p = .003). Among refugees, 27% were Central Ameri-
can, 22% Chinese, and 9.3% Middle Eastern. Hearing loss and allergic rhinitis were
the top two diagnoses among the three groups of immigration status. More refugees
had at least 1 ENT diagnosis compared to the other groups (16% vs 14% among
immigrants and 6% US-born, p < .001). Refugees were more likely to have at least
1 ENT diagnosis compared to US-born individuals (age and gender adjusted [aOR]
3.40, 95% ClI [1.80-6.95], p < .001) and immigrants (aOR 1.62, [1.05-2.51], p = .03).
Conclusion: ENT disease is prevalent among refugees, necessitating standardized
evaluation during refugee health assessments and identifying barriers to referral and
treatment.

Level of evidence: 2b.

KEYWORDS
health burden, immigrants, otolaryngologic disease, refugees, screening

1 | INTRODUCTION

By the end of 2021, 89.3 million people were forcibly displaced
worldwide due to conflict, famine, and political unrest; of those 4.6
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million were seeking asylum.! Refugees and asylees are defined as
people who leave their home as a result of persecution, conflict, vio-
lence, or human rights violations; refugees apply for their status in
their home country, while asylees apply in the host country.>® The
United States (US) admitted more than 29,900 refugees and approved
46,508 asylum cases in 2019.* All people seeking asylum or refugee
status in the United States (excluding those for short term stay) are
eligible to receive a medical examination.> There are many factors that
affect the overall medical and psychological health of resettled people
including access to care in their country of origin, during their path to
resettlement, and in the receiving country.®

To date, the burden of psychological conditions and infectious
diseases among immigrant and refugee populations has been well
characterized.®® While the American Academy of Otolaryngology
reported that thyroid and parathyroid disease, hearing loss, chronic
ear disease were among the top three conditions requiring interven-
tion in low and middle-income countries, there is little information
regarding the prevalence of non-infectious conditions, such as otolar-
yngology (ENT) disease, of refugees in the US.?"*® The limited studies
looking at certain ENT conditions have noticed that, when refugees
have an ENT diagnosis, refugees tend to have more severe disease
compared to their native counterparts.X* Moreover, lack of access to
timely and high-quality specialty care in their home country places ref-
ugees and asylees at a higher risk for chronic disease such as choles-
teatoma and hearing loss.”*! Given that access to ENT care is scarce
in many low-income countries, due to lack of doctors/health person-
nel, it is imperative to understand and assess ENT needs of this
patient population when they resettle to the US.2*1> A better charac-
terization of ENT disease among immigrants would allow for appropri-
ate resource allocation to ensure access to timely care and minimize
chronic suffering from untreated curable disease.

Displaced individuals have unique health conditions due to vari-
ous exposures that are unlike others in their country of origin, non-
forcibly displaced immigrants, or native-born people in the welcoming
country. Identifying and understanding their distinct health profiles
and needs is essential to providing appropriate care. This will allow for
better understanding of the impact untreated disease may have on
quality of life. In this study, we extracted data from the electronic
health records (eHR) from a large urban safety-net primary care clinic
to investigate the primary ENT diagnoses asylees and refugees pre-
sent with as compared to other non-forcibly displaced immigrant and

non-immigrant patients.

2 | MATERIALS AND METHODS

2.1 | Study design, setting, and definitions

This is a retrospective descriptive chart review of patients receiving
care at a large, urban, safety-net primary care clinic between January
2014 and December 2017. Patients were divided into three groups
based on immigration status: US-born, immigrants, and refugees and

asylees. Patients were identified as US-born if they had any of the

following: English as the preferred language, a US region was listed as
place of origin, or no world region or preferred language other than
English listed in eHR structured and unstructured fields. A preferred
language other than English, need for an interpreter, or country of ori-
gin other than the US listed in the eHR was used to identify immigrant
patients. The refugee/asylee patients were identified by the presence
of a refugee health assessment or mention of refugee or asylee status
in the social history in the eHR. The refugees and asylees who arrive
in San Francisco County are enrolled in the San Francisco Department
of Public Health's (DPH) Newcomers Health Program (NHP), nested
within the primary care clinic. Refugees and asylees receive their ini-
tial health exam at this clinic. This study was approved by the Institu-
tional Review Board.

2.2 | Patient population

A total of 1159 patients were identified from 2014 to 2017. Refugee/
asylee patients who attended at least one follow up after their intake
visit in primary care clinic were included (N = 343) (Table 1). Next, a
random unmatched sample of US-born (N = 202) and non-refugee
immigrant (N = 450) patients was selected from a list of all patients

seen in the clinic.

2.3 | Data collection

Trained data extractors conducted manual chart abstraction for all
patients. Demographic characteristics were obtained in unstruc-
tured data fields, such as social histories. Medical conditions were
gathered from problem lists containing International Classification
of Diseases codes (ICD). Of the extracted data, 10% was manually
verified for consistency and accuracy after collection. Presence and
results of audiometric testing was obtained for patients with a diag-
nosis of hearing loss. Audiogram data was collected at the following
frequencies in Hertz: 500, 1000, 2000, and 4000. Pure tone average
(PTA) was calculated for the best and worst ear. The refugee health
assessment is conducted over two visits. During the first visit, clini-
cians conduct a physical evaluation and patients are evaluated for
communicable and chronic diseases. During the second visit, clini-
cians review and discuss laboratory results with the patient. Refer-
rals are made to specialists based on findings from the initial
refugee health exam, patients' insurance status, and place of

residence.

24 | Outcomes

The outcomes of interest were presence of any ENT diagnosis as indi-
cated by ICD codes in the problem lists (H60-H95, J00-J39, K11-
K22.5, L72). These outcomes were selected as they are relevant ICD
codes of ENT diagnosis. For patients with a diagnosis of hearing loss,

audiometric data was reported when available.
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US-born Immigrants Refugee/asylee TABLE 1 . Demographic .
No. (%) No. (%) No. (%) vl characteristics of all US-born, immigrants,
and refugees and asylees seen in a large
Totals 202 450 343 urban safety-net clinic.
Patients with 21 ENT diagnosis 12 64 56
Age median (SD) 35.5(16.8) 46 (16.4) 34 (12.8) <.001
Gender (male) 88 (44) 164 (36) 165 (48) .003
Preferred language
English 195 (96) 59 (13) 7(2)
Spanish 5(2.5) 255 (56) 134 (39)
Mandarin & Cantonese 0(0) 41 (9) 10 (3)
Arabic <5 (<2.5) 14 (3) 28 (8.2)
Other 1(0.49) 81 (18) 164 (48)
Age
0-29 71 (35) 60 (13) 130 (38) <.001
30-59 96 (47) 266 (59) 198 (58) .01
60 and older 35(17) 124 (27) 15 (4) <.001
Region of origin
North America 28 (14) 13 (3) 8(2)
Central and South America 0(0) 116 (25) 106 (31)
Mexico 0(0) 69 (15) 20 (6)
Asia and South Pacific <5 (<2.5) 82 (18) 49 (14)
China 0(0) 43(10) 77 (22)
MENA and Sub-Saharan Africa 0(0) 30 (6) 54 (16)
Europe 0(0) 15 (3) 20 (6)
Unknown 173 (85) 82 (18) <5(2)

Note: Demographic characteristics are included by groups. Categorical variables were reported as both a
number and percentage. Descriptive analysis of continuous variables is reported as a mean and SD.
Differences in age was assessed using a one-way ANOVA while difference in gender was assessed by

Fisher's exact test.

Abbreviations: ASL, American Sign Language; MENA, Middle East or North Africa; No, number; SD,

standard deviation; US, United States.

2.5 | Covariates

Covariates of interest include age category (18-34, 35-64, 65 years
and older), gender (female or male), race and ethnicity (Asian and
Pacific Islander, Black, Latino/a, Middle Eastern or North African,
White, Other/unknown), which was self-identified in most cases; pre-
ferred language (Arabic, Cantonese, English, Spanish, Other); and
region of origin (China, Europe, Mexico, other Asia and South Pacific,
other Central and South America, Middle East and North Africa, Sub-
Saharan Africa, the US and Canada, and unknown).

2.6 | Statistical analysis

We compared outcomes in US-born, immigrant, and refugee patients.
Descriptive statistics, including frequencies and percentages for cate-
gorical data and mean values with standard deviations for continuous
data, were used to summarize key exposure and outcome variables.
Differences in gender were assessed using Fisher's exact test. Differ-

ences in the prevalence of at least 1 ENT diagnosis among each group

versus the rest of the patients was also assessed with Fisher's exact
test. Bivariable and multivariable logistic regression models were per-
formed between groups to assess differences in the presence of at
least 1 ENT diagnosis. Immigration status was the primary indepen-
dent variable. In four separate bivariable models, we compared out-
comes (>1 ENT diagnosis) for (1) immigrant versus US-born
(reference), (2) refugees versus US-born (reference), (3) refugees ver-
sus immigrants (reference), and (4) refugee/immigrant versus US-born
(reference). Four analogous multivariable models were performed
adjusting for age and gender.

A power calculation was done which assumed 80% power
(1 — beta) and a two-sided alpha of 0.05. We based these calculations
on previously published prevalence of ENT diagnosis at a primary care
clinic in the US of 25%.2¢ In this study, we looked at if immigration sta-
tus (US-born, immigrant, refugee/asylee) was associated with having
more than 1 ENT conditions. To detect an odds ratio of 0.20-0.30 of
having more than 1 ENT diagnosis in refugee/asylee patients compared
to US-born patients, we would need a sample size of 241-261 refugee/
asylee patients and 113-123 US-born patients. We present 95% confi-
dence intervals (Cl) to characterize uncertainty in effect estimates.
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3 | RESULTS

3.1 | Demographic characteristics

Of 995 patients analyzed, there were 343 refugees, 450 immigrants,
and 202 US-born (Table 1). Immigrants were older (46 years
vs. 34 years among refugees, 35.5 years among US-born, p <.001)

TABLE 2 Prevalence of >1 ENT diagnosis by immigration status.
Groups More than 1 ENT diagnosis No. (%)
Totals 132(13.2)

US-born 12 (6)*
Immigrants 64 (14)
Refugees 56 (16)

Note: Fisher's exact test was used to assess significance for each group
versus the rest of the patients.

Abbreviations: ENT, otolaryngological; No., number; US, United States.
*p < .0001.

Hearing Loss (5)
Allergic Rhinits (<5)
US-born |Obstructive Sleep Apnea (<5)
Tinnitus (<5)

Dysphagia (<5)

Allergic Rhinits (33)
Hearing Loss(11)
Immigrants |Vertigo (8)
Obstructive Sleep Apnea (6)
Perforated Tympanic Membranes (5)

Allergic Rhinits (25)
Hearing Loss (9)

Refugee = Chronic Sinusitis (6)
Cerumen Debris on Tympanic Membrane (5)

Obstructive Sleep Apnea (<5)

0 5 10 15 20 25 30 35 40 45 50 55
Percent (%) of Patients with Diagnosis

FIGURE 1 Top five ENT diagnosis across US-born, immigrant and
refugee patients. Below are all the patients who had 1 or more ENT
diagnosis. Diagnosis is presented with the total number of patients.
The y-axis is the percent of patients. Allergic rhinitis and hearing were
top two diagnoses among the three groups. ENT, otolaryngological;
US, United States.

TABLE 3 Audiometric data for

and more likely to be women (64% vs. 52% among refugees and 56%
among US-born, p = .003) (Table 1).

Spanish was the most spoken language for the immigrant group
(N = 255, 56%). For the refugee group, 134 (39%) spoke Spanish,
28 (8%) spoke Arabic, 10 (3%) Spoke Mandarin or Cantonese, and
7 (2%) spoke English (Table 1). Many patients within the immigrant
group were from Central and South America (116, 25%), Asia or South
Pacific (N = 82, 18%), and Mexico (N = 69, 15%). Among the refu-
gees, 106 (31%) were from Central and South America, 77 (22%) were
from China, and 54 (16%) were from the Middle East and North Africa
(MENA) or Sub-Saharan Africa (Table 1).

3.2 | Presence of ENT diagnosis

The highest percentage of patients with at least 1 ENT diagnosis were
refugees/asylees (N = 56, 16%), followed by immigrants (N = 64, 14%),
and the US-born group had the least (N = 12, 6%). US-born (6%) patients
were less likely to have >1 ENT diagnosis compared to both refugees
(16%) and immigrants (14%) (p < .001) (Table 2). The most common diag-
nosis for refugees and immigrants was allergic rhinitis (45% and 52%,
respectively). Hearing loss was the most common ENT diagnosis for US-
born patients (42%) and the second most common diagnosis among the
refugees and immigrants (6% and 17%, respectively). The three groups
differed in their third, fourth, and fifth most common diagnosis, but
obstructive sleep apnea was commonly reported among the three groups
(5% among refugees, 10% among immigrants, 25% US-born, respectively)
(Figure 1). There were 5 (41%) US-born, 11 (17%) immigrants, and
9 (16%) of refugees with a diagnosis of hearing loss. Of the patients diag-
nosed with hearing loss, 2 (25%) of refugees, 7 (64%) immigrants, and
3 (60%) of US-born had diagnostic audiograms available in the eHR
(Table 3). Of immigrant patients with audiograms, 2 (28%) were found to
have normal hearing. Refugees with hearing loss were younger with an

average age of 42 (SD 25.2) compared to the other two groups (Table 3).

33 |
groups

Comparison of ENT diagnosis among the

When patient groups were then compared to each other for presence

of at least 1 ENT diagnosis as the outcome in bivariable logistic

. . . X X US-born Immigrants Refugees/asylees
patients with a diagnosis of hearing loss. N—5 N—7 N—8
Total audiograms available (%) 3(60) 5(71) 2(25)
SNHL, N (%) 3(100) 2 (40) 2 (100)
Mixed HL, N (%) 0 3(60) 0
Age, mean (SD) 63 (4.9) 68 (15.6) 42(26.2)

Note: Results from available audiograms for patients with a hearing loss diagnosis among the three

patient groups.

Abbreviations: dB, decibels; HL, hearing loss; PTA, pure tone average; SD, standard deviation; SNHL,
sensorineural hearing loss; US, United States.
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TABLE 4 Presence of at least 1 ENT diagnosis by immigration status.

Bivariable logistic models

Multivariable logistic models

Groups Odds ratio [95% Cl]
Immigrant vs. US-born (ref) 2.62 [1.36-5.47]
Refugees vs. US-born (ref) 3.08 [1.58-6.49]
Refugees vs. immigrants (ref) 1.18 [0.78-1.77]
Refugee or immigrant vs. US-born (ref) 2.82[1.51-5.73]

p-value Adjusted odds ratio [95% Cl] p-value
.01 2.14[1.15-4.31] .02

<.001 3.40 [1.80-6.95] <.001
42 1.62[1.05-2.51] .03

<.001 2.87 [1.60-5.60] <.001

Note: Bivariable and multivariable logistic regression analysis. Bivariable and multivariable logistic regression analysis were used to calculate significance in
differences among a group versus another with regards to having at least 1 ENT diagnosis. p-values are reported for each odds ratio as well as an adjusted
odds ratio, adjusting for age and gender. Based on a sample of 202 US-born, 450 immigrant, and 343 refugees/asylee patients. Groups were compared to
one another with the second group acting as the reference group indicated by (ref).

Abbreviations: Cl, confidence interval; vs., versus; US, United States.

regression models (Table 4), before and after adjusting for age and
gender, immigrants had 2.14 increased odds of having at least 1 ENT
diagnosis when compared to US-born patients (adjusted odds ratio
[aOR] [CI (95% confidence interval)] = aOR 2.14 [1.15-4.31]). Simi-
larly, refugees had 3.4 times increased odds of having at least 1 ENT
diagnosis (aOR 3.40 [1.80-6.95]) compared to the US-born patients
(Table 4). When we compared refugees to immigrants, the refugee
group had increased odds of having at least 1 diagnosis (aOR 1.62
[1.05-2.51]) (Table 4). We were not able to reject the null hypothesis
that there is not an association between immigration status and prev-
alence of ENT diagnosis.

4 | DISCUSSION

To our knowledge, this study is one of the largest to date on ENT dis-
ease among resettled refugees and asylees in the United States. We
found that the top three most common ENT diagnoses among refu-
gees are allergic rhinitis, hearing loss, and chronic sinusitis. Interest-
ingly, we also showed that refugees are more likely than their
immigrant or US-born counterparts to have at least 1 ENT diagnosis.
Additionally, when we compared audiologic data regarding hearing
loss refugees were found to have worse PTA and less follow up diag-
nostic audiograms compared to the other two groups.

We show that both immigrants and refugees are more likely to
have >1 ENT diagnosis, even after adjusting for age and gender, with
refugees/asylees being more likely to have >1 ENT diagnosis com-
pared to immigrants. Similar to our findings, a study comparing health
conditions of refugees and immigrants found that refugees were two
times more likely to have a chronic health condition compared to non-
refugees immigrants.” This may be due to several reasons. The
“immigrant health advantage”, a hypothesis that postulates that peo-
ple who choose to emigrate are healthier, may explain the differences
we found between refugees/asylees and non-refugee immigrants.81?
Refugees are less likely to have a similar health advantage because
their migration is often due to fleeing from war-torn countries or per-
secution due to political, religious, or other reasons.?’ Refugees and
asylees often have less access to health care in their home country in

addition to extensive histories of physical and psychological trauma

spanning their migration to a safe country which can have negative
impacts on quality of life.>*® This suggests that there may be unique
factors to the refugee experience that are leading to the presentation
and identification of certain health conditions, including ENT diseases.

Prior reports have listed allergic rhinitis, viral upper respiratory
infections, and elevated blood pressure as the most common diagno-
ses among refugees resettled in Texas.?! Interestingly we found a
much higher proportion of refugees/asylees with allergic rhinitis
(45%) compared to that study (7.5%).2* Additionally, previous work
showed allergic rhinitis to be among the top five diagnoses in Syrian
refugees living in Turkey.?? Some groups have postulated that the
very little prevalence of allergic rhinitis in these populations is due to
the “hygiene hypothesis’—where increased exposure to environmen-
tal allergens is a protective factor for allergies, asthma, and eczema.?®
However, more recent studies have reported that refugees are at
higher risk of respiratory disease due to pre-migration environmental
exposures, including exposure to biomass smoke and smoke from
open stoves.?® Additionally, migration may be a driving factor in the
development of allergic rhinitis, with exposure to new allergens and
pollutants, and in its diagnosis, with improved access to medical
resources in the receiving country.?*

Several refugee patients were identified with hearing loss.
A study on adult refugees in Australia found there was a higher rate
of both suppurative otitis media and cholesteatoma compared to their
non-immigrant counterparts.* In our study, few refugees had avail-
able diagnostic audiograms in the eHR compared to the US-born or
immigrant patients. This could be due to several factors including loss
to follow up, care at an outside clinic, and stigma around hearing loss.
One study reported that 13% of patients did not return for follow-up
because they did not think their hearing loss was serious enough.?®
Hearing loss is associated with stigma in many communities, and fac-
tors such as gender, age, income, education level, and support systems
have been shown to influence one's perception of one's hearing
IOSS.3’26’27
There are several strengths and limitations to this study.
Strengths include the size of each cohort and follow-up over 3 years.
Limitations of our study include incomplete documentation regarding
audiometric testing, which could be due to the transition to a new

eHR system in August 2019, unscanned audiometry records, or lack
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of patient follow up for diagnostic testing. Additionally, fear and other
factors often limit the interaction with the healthcare system in this
vulnerable population, and this could have limited the number of for-
mal audiograms available in the eHR. Lack of information about refer-
rals and follow up in ENT may have contributed to this as well. Lastly,
the definition of US-born, non-refugee immigrant, and refugee/asylee
may misclassify some patients. For example, some non-refugee immi-
grant patients may still prefer the English language or there may be

errors in the eHR.

5 | CONCLUSION

In this study on examining prevalence of ENT disease in patients
receiving care at a large urban public primary care clinic, we found
that there is a higher prevalence of refugees and asylees with >1 ENT
diagnosis compared to both immigrants and US-born patients. More
robust screening and referral pathways for this population may be
helpful. Clinicians or any clinics overseeing the care of refugees and
asylees are encouraged to screen for ENT conditions compulsorily, or
outreach may be needed in these communities to provide health edu-
cation about allergic rhinitis, hearing loss, and other ENT conditions.
Given the negative impact of certain untreated ENT disease on quality
of life, it is imperative that the population is given educational infor-
mation about their diagnosis and expectations are set regarding refer-
rals to specialty care to ensure complications from disease are
minimized.
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