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Abstract

BACKGROUND Early detection and treatment of pediatric asthma could reduce morbidity and
lessen burden on society. Currently there is no known research on the prevalence of pediatric asthma in
the Dominican Republic (DR) and no known asthma risk assessment tool for one-time encounters in a
fast-paced clinic.

OBJECTIVES To pilot a streamlined version of previously validated screening tools to estimate the
prevalence of pediatric asthma risk in Santo Domingo Norte, DR.

METHODS A combined asthma questionnaire and clinical assessment tool was developed and
administered to patients aged 2-12 years.

FINDINGS We found that 25.7% of the 74 study participants were categorized as probable asthma,
21.6% were at high risk for asthma, 14.9% elevated risk, and 37.8% not at risk.

CONCLUSION If the prevalence of 25.7% is representative of the DR as a whole, the DR would have
one of the highest national rates in Latin America. The study assessment tool was convenient to use, but
tool validation is needed.

KEY WORDS pediatric, asthma, asthma diagnostic tool, prevalence, short term medical mission, risk
assessment, Dominican Republic, Latin America, Santo Domingo, public health, patient care, global
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INTRODUCTION

More than half of Latin American countries report
a prevalence of childhood asthma >15%, and the
disease continues to compromise quality of life
and burden health care costs."” Despite individual
differences in symptom severity, the risk factors
affecting development of disease and control of
symptoms are consistent and predictable. Asthma
is highly influenced by both familial heritability
and external factors or “triggers” such as air
pollution, environmental smoke, allergens, and

.o 1
irritants. 2

chemical Given Santo Domingo
Norte’s location at the northwest border of the
urban center of Santo Domingo and the colocation
of risk factors typically associated with periurban
communities at the periphery of a city (presence
of livestock, unpaved dirt roads, etc),” all these
risk factors are common in Santo Domingo Norte,
Dominican Republic, and contribute to the risk of
asthma.

Asthma is associated with an early childhood
onset and is a leading cause of sleep disturbances,

school absences, and childhood hospitalizations, all
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of which contribute to poor performance in school
and increased morbidity and mortality.”” Fortu-
nately, much of the morbidity associated with
asthma is preventable with proper patient education
and the use of preventative treatment.” However,
because of the number of children who are undiag-
nosed and undertreated, it continues to impose a
substantial burden on global health, particularly in
pediatric populations.6

Asthma is among the 3 most prevalent chronic
diseases in the Dominican Republic.(’ This signifi-
cant prevalence of disease, its burden on society,
and the benefits of preventative treatment all illus-
trate its significance as a major public health issue
and the need for better screening and case detec-
tion.™® According to the American Thoracic Soci-
ety guidelines, “case detection programs may be
appropriate in areas where there is a high prevalence
of undiagnosed asthma and where newly identified
patients have functional access to consistent, high
quality asthma care.”* Given the suspected high
rate of pediatric asthma in Santo Domingo Norte,
the availability of preventive and acute treatment
through public health centers and hospitals, and
access to preventive medicines through local phar-
macies, this study follows American Thoracic Soci-
ety guidelines by seeking to assess the prevalence of
asthma risk in the community in order to enhance
patient care.

Taking into account the numerous risk factors
present in the community of Paraiso, Villa Mella,
Santo Domingo Norte, and the many patients
who present to clinic with a chief complaint of
“gripe,” a constellation of cough, congestion, and
other respiratory symptoms, the children in this
community are at high risk of having undiagnosed
and untreated asthma. However, the exact preva-
lence of pediatric asthma among this community
is unknown and to our knowledge, there is no
streamlined pediatric asthma screening tool
designed for one-time clinical encounters in a fast-
paced clinic in the Dominican Republic. The goal
of this study was to identify the prevalence of chil-
dren with significant asthma risk in a medical out-
reach clinic in Santo Domingo Norte and assess
the ease of use of an abbreviated, rapid screening
tool in this setting and similarly other fast-paced,
short-term, free clinics with minimal resources
available. The use of this asthma screening tool
will allow us to provide better patient education,
preventative treatment, and follow-up care, ulti-
mately improving quality of life for children at risk
for asthma.
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METHODS

Study Population. The study population consisted
of pediatric patients aged 2-12 who presented
with a parent to a short-term medical outreach
clinic in Paraiso, Villa Mella, Santo Domingo
Norte, in the Dominican Republic from June 9-12,
2016. Only children who presented to clinic with a
parent were eligible to be enrolled in the study.
Questionnaire Design. The goal of the asthma
questionnaire and clinical assessment tool developed
for this study was to identify prevalence of asthma
risk among pediatric patients aged 2-12 who pre-
sented to a short-term medical outreach clinic in
Santo Domingo Norte in June 2016. The combined
asthma questionnaire and clinical assessment tool
(“risk assessment”) used in this study was composed
of parts of 2 previously validated instruments: (1)
the Asthma Screening Parent Questionnaire
developed by Busi et al® and (2) the Asthma Pre-
dictive Index (API) developed by Castro-Rodriguez
et al.” The age range used in this study was deter-
mined by the age ranges that these 2 previously
validated instruments used.

The first part of the risk assessment was based on
the Asthma Screening Parent Questionnaire, which
was found to have high sensitivity in identifying
pediatric patients at risk for asthma-related respira-
tory difficulties in Argentina.(’ This included chil-
dren with undiagnosed asthma and children with
previously diagnosed but uncontrolled asthma.
The first section of our study’s risk assessment con-
tained 4 questions for asthma prediction from the
Asthma Screening Parent Questionnaire. All 4
questions are asked to the parent because questions
directed at a parent were found to have higher sen-
sitivity than those directed at children, and combi-
nations of these questions had sensitivities
between 91% and 95% based on prior analyses.”®

The second part of the risk assessment was based
on the API, which identifies pediatric patients at
risk for asthma-related respiratory difficulties with
high specificity. The goal of the study that devel-
oped the API was to determine the accuracy with
which the development of asthma could be pre-
dicted in a general population sample using simple
clinical parameters. The API identifies 2 major
risk factors (parental history of asthma and pediatric
history of eczema) and 3 minor risk factors (eosino-
philia, wheezing without colds, and allergic rhinitis)
for development of pediatric asthma in children who
exhibited wheezing during the first 3 years of life. A

positive API screen is defined as meeting 1 major or



Annals of Global Health, VOL. 83, NO. 2, 2017
March—April 2017:293-299

2 minor criteria. The API has been found to be a
clinically useful diagnostic tool among a wide range
of pediatric age groups and ethnicities, with specif-
icity ranging from 79%-97%." The second section
of our study’s risk assessment used all the API major
and minor criteria with the exception of eosino-
philia, which could not be evaluated because of
clinic limitations. By combining aspects of the
Asthma Screening Parent Questionnaire and API,
the risk assessment developed for our study
(Fig. 1) used previously validated case-detection
instruments tailored to the context of a fast-paced
free clinic with limited resources.

Questionnaire Execution. For children who met the
inclusion criteria and consented to participate in the
study, a physician completed the questionnaire and
clinical assessment during the patient’s clinical
appointment and the patient’s answers were anony-
mously documented on the survey form (Fig. 1).
Part 1 of the questionnaire and clinical assessment
tool contained 4 screening questions that were asked
to the parent of the participating child in native
Spanish. A score of >0 in Part 1 was a positive risk
for asthma-related respiratory difficulties and
qualified the patient for the second part of the
survey. Part 2 of the risk assessment included 1
question directed toward the parent and 3 questions
the physician answered based on clinical examina-
tion of the child. Allergic rhinitis and eczema were
diagnosed via typical physical examination findings
(eg, swollen and pale nasal turbinates and allergic
shiners for allergic rhinitis, irritated or dry skin in
distributions typical of eczema, etc).

Ethical Issues. Participation was strictly voluntary
after verbal informed consent; the information gath-
ered was anonymous. Only children who presented
with a parent were eligible for the survey. Eligible
children and parents were read an informed consent
statement. Parental informed consent alone was
required for children aged 2-6. Both parental con-
sent and child assent were required for children
aged 7-12. The consent statement made it clear
that families’ decisions to participate would not in
any way affect the care they would receive. All ques-
tionnaires and consent forms were translated by a
professional medical interpreter. The study was
approved by the Virginia Commonwealth Univer-
sity Institutional Review Board under study ID
HM20007291.

Statistical Analysis. Analysis was performed using
STATA/MP (Version 14.1, StataCorp, College
Station, TX). Descriptive statistics were generated
for the demographics and responses. Cross
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tabulations and chi-squared (®) tests were done
with age, gender, and survey responses.

RESULTS

Over the study period, 74 (100%) children consist-
ing of 35 (47.3%) boys and 36 (48.6%) girls aged
6.3 £ 3.0 years were seen at the brigade clinic in
Paraiso, Villa Mella, Santo Domingo Norte. The
demographic characteristics of the study participants
are shown in Table 1.

Of these, 46 (62.2%) patients screened positive
and 28 (37.8%) screened negative via Part 1 of the
asthma risk assessment. Differences observed
among gender (P = .222) and ages (P = .653) for
asthma risk assessment were not statistically signifi-
cant (P> .05, %7 test). Responses from Part 1 of the
risk assessment are shown in Table 2.

Of the 46 children with positive screenings from
Part 1 of the risk assessment, 19 (25.7% of the total
sample, n = 74) met criteria under Part 2 of the risk
assessment for probable asthma. Results from Part 2
of the risk assessment responses are shown in
Table 3.

Pediatric patients involved in the study were
placed into categories based on their risk of asthma
as identified by the questionnaire and clinical assess-
ment tool. Based on clinical usefulness and the limit
of a single patient contact, 4 categories were defined:

@ Not at risk, defined by those who answered “Never”
or “T don’t know” to all 4 initial screening questions.

@ Elevated risk, defined by those who answered
“Sometimes” or “Frequently” to at least 1 of the 4
initial screening questions but did not answer “Yes”
to any of the API questions for asthma.

@ High risk, defined by those who answered “Some-
times” or “Frequently” to at least 1 of the 4 initial
screening questions and answered “Yes” to 1 of the
API minor criteria.

@ Probable asthma, defined by those who answered
“Sometimes” or “Frequently” to at least 1 of the 4
initial screening questions and met criteria (at least 1
major or both minor criteria) under the API for
asthma.

Among all 74 study participants, 28 (37.8%)
children were classified to be not at risk for asthma
via the asthma screening patient questionnaire.
Eleven (14.9%) children were considered to be at
elevated risk, 16 (21.6%) were considered to be at
high risk, and 19 (25.7%) were considered to have
probable asthma via Part 2 of the asthma risk assess-
ment. Overall asthma risk is shown in Table 4.
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Cuestionario - Asma Pagina 1 de 1
Edad Age: 2 3 4 5 6 7 8 9 10 11 12

Sex: Male Female

Part 1:
ASK THE PARENT: Su hijo/hija Does your child ...

Never Sometimes Often Doesn’t know

1. ¢ Le cuesta respirar hondo? Frecuen- No lo sé
Héscdifﬂculties taking a deep breath? . Nunca (0) A veces (1) temente (1) (0)

gu ;': daocfersu;ﬁgi 0 "silbidos Nunca (0) A veces (1) Frecuen- No lo sé
Makes noisy or wheeéy sounds when breathing temente (1 ) (0)
(awake)?

3. ¢Se queja de que le aprieta eI, Nunca (0) A veces (1) Frecuen- No lo sé
pecho o le duele el pecho después temente (1) (0)

de correr, jugar mucho o hacer

deporte?

Complain about a chest that feels tight or hurts

after running, playing hard, or doing sports?
4. ¢ Tose cuando corre, sube Nunca (0) A veces (1) Frecuen- No lo sé
escaleras o hace deportes? temente (1) (0)

Cough when running, climbing stairs or playing
sports

TOTAL SCORE from items 1-4 above:

or “often/frecuentemente” were provided)

CONTINUE TO PART 2 IF SCORE >0 (i.e. if 1 or more responses of “sometimes/a veces”

Part 2:
ASK THE PATIENT:

5. Tiene padres que han sido diagnosticados con asma segun un medico? Si

Do you have a parent who has asthma diagnosed by a physician?

PERFORM CLINICAL EVALUATION TO DETERMINE:
6. Un diagnéstico de eczema?

Eczema diagnosed by a physician?
7. Un diagnéstico de rinitis alérgica?

Allergic Rhinitis diagnosed by a physician?

8. Respira con ruidos o “silbidos” a tiempos cuando no tiene gripe?

Is the patient wheezing apart from colds?

No No
lo
sé

Si No
Si No
Si No

Figure 1. Combined asthma questionnaire and clinical assessment tool (“risk assessment”).
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Table 1. Demographic Characteristics of 74 Participants Table 3. Part 2 of the Risk Assessment Responses
Characteristic (100%) n=74 Criteria Response n =46
Age, yr Major
2 5 (6.8%) Previous MD Diagnosis of Yes 11 (23.9%)
3 10 (13.5%) parental asthma
4 11 (14.9%) No 31 (67.4%)
5 6 (8.1%) Doesn't know 4 (8.7%)
6 6 (8.1%) MD diagnosis of eczema Yes 8 (17.4%)
7 8 (10.8%) No 36 (78.3%)
8 7 (9.5%) Unspecified 2 (4.3%)
9 6 (8.1%) Minor
10 4 (5.4%) MD diagnosis of allergic rhinitis ~ Yes 28 (60.9%)
1 5 (6.8%) No 16 (34.8%)
12 3 (4.1%) Unspecified 2 (4.3%)
Unspecified 3 (4.1%) MD diagnosis of wheezing Yes 8 (17.4%)
Sex (apart from colds)
Boys 35 (47.3%) No 37 (80.4%)
Girls 36 (48.6%) Unspecified 1(2.2%)
Unspecified 3 (4.1%)

DISCUSSION

Among those screening positive answering
“Sometimes” or “Frequently” to all 4 initial screen-
ing questions, the positive predictive value for hav-
ing a high risk of asthma under the API was
76.9% (10 of 13 participants). The relationship
between positive screening questions and asthma

risk according to the API is shown in Table 5.

Asthma Prevalence. The prevalence of probable
asthma among children in this study was 25.7%.
Although there are no studies reporting childhood
asthma rates in the Dominican Republic, this is
high compared with the 14.1% reported for adult
asthma in rural Dominican Republic.9 However,
this finding of 25.7% is comparable to the highest
childhood asthma rates of 13-14 year olds in com-
parable Latin American countries, including Cuba

Table 2. Part 1 of the Risk Assessment Responses (30.9%), Venezuela (29.7%), Costa Rica (23.2%),
Question Frequency h—74 Puerto Rico (21.8%), Panama (20.5%), and Hon-
oL 2 . .
Has difficulties taking a Never o G dura§ (18.3%). Th(? relatively high Probable asthma
e rate in the community of Paraiso, Villa Mella, Santo
Sometimes 25 (33.8%) Domingo Norte compared with similar Latin
Often 7 (9.5%) American countries is not fully explained by envi-
Doesn't know 0 (0.0%) ronmental risk factors for asthma, including prom-
Makes noisy or wheezy sounds ~ Never 44 (59.5%) inent air pollution, dusty dirt roads, usage of
whenforeathinglawake)? biomass for fuel, unvented cooking areas, local
Sometimes 18 (24.3%) practice of trash burning near homes, open win-
Often 11 (14.9%) . .
dows, arthropod/animal exposure, and parasitic
Doesn’t know 1(1.4%) . . .. . . .
, infection and sensitization. It is possible that
Complains about a chest that Never 45 (60.8%) . . .
) A underlying population factors may account for this
feels tight or hurts after running,
playing hard, or doing sports?
Sometimes 15 (20.3%)
Often 14 (18.9%)
Table 4. Overall Asthma Risk
Doesn’t know 0 (0.0%)
Cough when running, climbing Never 46 (62.2%) Risk Category n=74
stairs, or playing sports? Not at risk 28 (37.8%)
Sometimes 13 (17.6%) Elevated risk 11 (14.9%)
Often 15 (20.3%) High risk 16 (21.6%)
Doesn’t know 0 (0.0%) Probable asthma 19 (25.7%)
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Table 5. Predictive value of asthma screening parent questionnaire in relationship to the Asthma Predictive Index

No. of Positive Screening Questions Elevated Risk High Risk Probable Asthma Total
1 6 4 1 11
2 3 4 4 1
3 1 6 4 11
4 1 2 10 13
Total 1 16 19 46

difference or that degrees of environmental exposure
differ in Santo Domingo Norte. It was also noted
there was a relatively high rate of allergic rhinitis
among children in our study screened with the API
(60.9%, or 28 of 46 screened), indicating a high
level of atopic disease, which is a known risk factor
for asthma. It is possible that the measured preva-
lence is higher than might be expected of the
Dominican Republic as a whole given that our study
was located in a community with urban character-
istics, and asthma risk is known to be higher in
urban centers.'"?

Usefulness of Combined Rapid Asthma Screening
Tools in Short-Term Clinics. The combined use of
the abbreviated Asthma Screening Parent Ques-
tionnaire and API appeared to identify children
at risk for undiagnosed asthma without the need
for specialized equipment and without slowing
patient care. Stand-alone questionnaires such as
the Asthma Screening Parent Questionnaire and
the International Study of Asthma and Allergies in
Childhood questionnaires are longer and rely solely
on information reported by patients and families
without additional clinical assessment.’®> These
questionnaires ask patients about the timing of
various symptoms, signs, and prior diagnoses;
hence, their reliability depends not only on families’
memories but also on their level of formal educa-
tion, access to medical evaluations, and under-
standing of their medical history. As a result, these
available Spanish questionnaires are not feasible in
fast-paced clinics focused on delivering high-
volume care to underserved patients who may
have low levels of health education or literacy. The
risk assessment developed by the investigators,
consisting of verbal questions and on-site clinical
assessments, proved to be a clinically useful yet
rapid screen easily incorporated into the clinical
encounter. This tool may also prove useful for
providers in other clinics serving Spanish-speaking
patients.

Strengths and Limitations. To our knowledge, this
study is the first of its kind to determine the preva-
lence of childhood asthma risk in the Dominican

Republic. The results of this study therefore may
be useful for health policymakers within the
Dominican Republic when creating asthma treat-
ment programs and initiatives. These data are also
immediately useful for continuing medical work in
this community as well as having potential use for
short-term medical work elsewhere in the Domi-
nican Republic. Patient education programs, med-
ication purchases, and team preparation can be
adapted based on the high level of asthma risk. In
fact, although asthma treatment options are rea-
sonably available in Santo Domingo, the finding of
high asthma risk underscores the importance of
facilitating adequate access to medications and
health care. This study’s combined asthma ques-
tionnaire and clinical assessment tool may also be
useful for future short-term free clinic trips to Latin

American countries given its simplicity and
versatility.
However, study limitations must also be

acknowledged. In order to ensure the privacy of
our participants and their parents, only children
presenting with parents were eligible to enroll.
This inclusion criterion limited our sample size to
n = 74, roughly one-half of our otherwise eligible
pediatric patients seen in the clinic, and may have
introduced a selection bias. Additionally, symptoms
of eczema, wheezing, and allergic rhinitis were
diagnosed using a one-time clinical encounter,
where ideally diagnosis would be made via long-
term follow-up to document persistence. It should
also be noted that some children with chronic
atopic illness may have been missed if not sympto-
matic at the time of evaluation. Another limitation
is that the prevalence of probable asthma measured
in this study may not be readily generalizable to the
Dominican Republic as a whole, given that the
study was conducted in a periurban setting. Finally,
the sensitivity and specificity of our risk assessment
is not known, though both the full-length Asthma
Screening Parent Questionnaire and APl were
validated for use with other populations. The
API was truncated by removing the minor criterion
of eosinophilia because of limited resources
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available at the clinic, but the diagnostic standard
was maintained by still requiring 2 minor criteria
for high risk diagnosis. Because an API diagnostic
criterion was eliminated, the risk assessment may
have underestimated risk by relying on 1 fewer
diagnostic criterion. Additional possible limitations
of the diagnostic and screening tool described ear-
lier may include parental ability to recognize
wheezing (“silbidos”) in their children and parental
and patient understanding of the questions used
in the survey.

Future Research. Further studies, such as prospec-
tive longitudinal research, are needed to better
understand the risk factors, causal mechanisms,
and role of atopy. Similarly, the combined question-
naire and API screening tool used in this study
should be validated and compared with the original
Asthma Screening Parent Questionnaire and API
as well as spirometry and other diagnostic measures

Sun et al.
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recommended by the National Asthma Education
and Prevention Program.

CONCLUSION

The present study found that approximately 26% of
children in this community had probable asthma
and 62% were at risk of asthma. Overall, the rate
of probable asthma among children in Paraiso, Villa
Mella, Santo Domingo Norte, would rank among
the highest national rates in Latin America. The
high prevalence of atopic disease may explain this
finding, as might specific local environmental risk
factors.

ACKNOWLEDGMENTS

The authors thank Dr. Roy Sabo for reviewing a draft of

this manuscript through the lens of a statistician.

REFERENCES

1.

Lang JE, Blake KV. Role of bio-
markers in understanding and treating
children with asthma: towards person-
alized care. Pharmgenomics Pers Med

2013;6:73—84.

. Forno E, Gogna M, Cepeda A, et al.

Asthma in Latin America. Thorax

2015;70:898—905.

. Allen A. Environmental planning and

management of the peri-urban inter-
face: perspectives on an emerging field.
Environ Urban 2003;15:135—48.

. Gerald LB, Sockrider MM, Grad R,

et al. An official ATS workshop
report: issues in screening for asthma
in children. Proc Am Thorac Soc
2007;4:133—41.

. Neffen H, Fritscher C, Schacht FC,

et al. Asthma control in Latin Amer-
ica: the Asthma Insights and Reality
in Latin America (AIRLA) survey.

Rev Panam Salud Publ 2005;17:
191-7.

. Busi LE, Sly PD, Restuccia S,

Llancamén L. Validation of a school-
based written questionnaire for asthma
case identification in Argentina.

Pediatr Pulmonol 2012;47:1—7.

. Castro-Rodriguez JA. The Asthma

Predictive Index: early diagnosis of
asthma. Curr Opin  Allergy Clin
Immunol 2011;11:157—61.

. Busi LE, Sly PD, Llancamain L. Val-

idation of a questionnaire for asthma
case identification in pre-schools in
Latin America. Respirology 2015;20:
912—6.

. Caban-Martinez AJ, Halder GE,

Tellechea L, et al. Health status and
behaviors among adults residing in
rural  Dominican Republic.

Remote Health 2012;12:1956.

10.

11.

12.

13.

Beasley R, Crane J, Lai CK, et al
Prevalence and etiology of asthma.
J Allergy Clin Immunol 2000;105:
S466—72.

Nicolaou N, Siddique N,
Custovic A. Allergic disease in
urban  and  rural  populations:
increasing prevalence with increas-
ing urbanization. Allergy 2005;60:
1357—-60.

Wong GW, Chow CM. Childhood
asthma epidemiology: insights from
comparative studies of rural and urban
populations. ~ Pediatr ~ Pulmonol
2008;43:107—16.

Asher MI, Keil U, Anderson HR,
et al. International Study of
Asthma and Allergies in Child-

hood (ISAAC): rationale and
Rural methods. Eur Respir ] 1995;8:
483-91.

299


http://refhub.elsevier.com/S2214-9996(16)30807-4/sref1
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref1
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref1
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref1
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref1
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref1
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref2
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref2
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref2
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref2
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref3
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref3
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref3
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref3
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref3
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref4
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref4
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref4
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref4
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref4
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref4
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref5
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref5
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref5
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref5
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref5
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref5
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref5
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref6
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref6
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref6
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref6
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref6
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref6
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref7
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref7
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref7
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref7
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref7
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref8
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref8
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref8
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref8
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref8
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref8
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref9
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref9
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref9
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref9
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref9
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref10
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref10
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref10
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref10
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref10
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref11
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref11
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref11
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref11
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref11
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref11
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref11
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref12
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref12
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref12
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref12
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref12
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref12
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref13
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref13
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref13
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref13
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref13
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref13
http://refhub.elsevier.com/S2214-9996(16)30807-4/sref13

	Prevalence of Pediatric Asthma Risk in Santo Domingo, Dominican Republic
	Introduction
	Methods
	Study Population
	Questionnaire Design
	Questionnaire Execution
	Ethical Issues
	Statistical Analysis

	Results
	Discussion
	Asthma Prevalence
	Usefulness of Combined Rapid Asthma Screening Tools in Short-Term Clinics
	Strengths and Limitations
	Future Research

	Conclusion
	Acknowledgments
	References


