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Introduction

Increasing prevalence of asthma, a chronic lung disease, is a
major public health issue in children in the United States.1

Asthma causes inflammation and narrowing of the airway

and is associated with increased risks of hay fever, respira-
tory allergies, eczema, skin allergies, sinusitis, food- or
digestion-related allergies, fatigue, and struggle with emo-
tional, behavioral, and cognitive health.2 In 2014, the pre-
valence of asthma among US children aged less than18 years
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Abstract Increasing prevalence of asthma in children in the United States is a major public health
issue. Children in theMigrant and Seasonal Head Start (MSHS) programare oneof themost
vulnerable populations in the United States, with high rates of health disparities. We
examined health determinants of asthma among Hispanic/Latino children enrolled in the
Michigan MSHS programs. This study was a secondary data analysis based on the 2012 to
2013 ChildPlus dataset collected by Michigan Telamon Corporation. Sociodemographic
and health information of 905 children aged 0 to 5 years was obtained from the dataset.
Datawere collected through interviewswith parents by Telamon’s specialists at eachof the
18MichiganMSHS centers. To determine children having asthma, health specialists at each
center asked parents if their child/children had ever received asthma treatment. Weight
status of children was categorized into nonoverweight/obese, overweight, and obese
according to age- and sex-specific World Health Organization and Centers for Disease
Control andPreventiongrowth chart standards.Multivariate logistic regressionwas used to
identify asthma determinants. The overall prevalence of taking asthma treatment among
Michigan MSHS children was 5.5%. Obese children had a higher odds ratio (OR) of asthma
compared with nonoverweight/obese children (OR: 2.52; 95% confidence interval: 1.33–
4.78). Children’s age, health insurance status, and mothers’ employment status were
associated with asthma (p-values < 0.05). MSHS children are vulnerable to asthma, and
their sociodemographic and obesity status are key determinants of having asthma.
Identifying determinants of asthma might be helpful to design health policies and
programs as well as implement health services for this population.
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was 8.6% and among US children aged 0 to 4 years was 4.3%.3

In addition, asthma costs approximately US $56 billion
dollars annually,4 and most asthma hospitalizations occur
between 3 and 5 years of age in the United States.5

Development of asthma in childhood is known to be linked
to family history, allergies, infections, exposure to chemicals/
irritants, smoking, andairpollution.6–8 Inadditiontothese risk
factors, ethnic and socioeconomic characteristics have been
reported as strong determinants of asthma. Previous studies
have suggested that the prevalence of asthma is disproportio-
nately higher among children from Hispanic/Latino back-
grounds compared with non-Hispanic white children.5,9,10

In a study led by Crocker et al,11Hispanic children significantly
used fewer preventative medications and more short-acting
medication for asthma management when compared with
white children. This disparity in the riskofasthmaalsohas also
beenobserved in children from low-incomefamilies.9 Further-
more, overweight/obesity is also known as one of the impor-
tant risk factors for asthma in childhood.5,7,8,12–14

Children fromMigrant and Seasonal FarmWorker (MSFW)
families are from racial/ethnic minority groups and have very
low socioeconomic status, whose obesity rate is also higher
when comparedwith children from similar income and racial/
ethnic groups.15 MSFWs and their children are further dis-
advantaged by high rates of food insecurity, living in adverse
environments, and language and cultural barriers.15 They are
also more exposed to agriculture fields and thus components
of thefield, such as pesticides, pollens, and other components,
as a result of their parents’ occupation as MSFWs. Therefore,
children from MSFW families comprise a vulnerable popula-
tion in the United States and thus may face very high rates of
health disparities, particularly asthma.12

In a recent study, 3.4% of MSFWs men were reported to
have asthma and higher prevalence of respiratory symptoms
such as wheezing, shortness of breath, and chest tightness
with 11.4%, 14.0%, and 16.8%, respectively.16 Another study
reported respiratory disease being the third most prevalent
diseases among MSFWs in New York.17 However, little is
known about the prevalence and determinants of asthma
among children from MSFW families that can be used in the
prevention and management of asthma. Database on health
status of this group is very limited because MSFWs are hard
to reach for research.

Although the number of MSFWs and their families is
increasing in the United States, little research has been
conducted on children of MSFW families and their health.
MSFWs and their families are an essential component of
theU.S. agricultural industry and thus improving their health
status is important. As most asthma develops early in child-
hood18 and as the health condition of children and adoles-
cents is associated with their health condition during
adulthood,19 it is necessary to determine the various factors
related to asthma among MSFW’s children for the early
prevention of asthma and reduction of healthcare cost
associated with asthma. Therefore, the aim of this study
was to examine health determinants related to asthma
treatment among MSFW’s children enrolled in the Michigan
Migrant and Seasonal Head Start (MSHS) programs.

Methods

Participants
This study was a secondary data analysis based on the Child-
Plus dataset collected by Michigan Telamon Corporation dur-
ing 2012 to 2013. Michigan Telamon Corporation operates 18
MSHS centers to provide federal preschool program and child-
care 5 days a week that promotes the school readiness of
children aged 0 to 5 years from MSFW families by enhancing
their cognitive, social, and emotional development.20 In 2012,
MichiganTelamon Corporation began collecting the ChildPlus
dataset from their participants of MSHS programs at each
Michigan MSHS center to meet the mandate of the federal
government. The dataset includes information on sociodemo-
graphic characteristics of household and parents, anthropo-
metric measurements of children, and disease treatment of
children. The collected data are entered into a database soft-
ware programnamed “ChildPlus” for administrative purposes.

Among 1,214 children who participated in the data collec-
tion, 309 children who had no valid information on socio-
demographic characteristics of household and parents,
anthropometric measurements, and asthma treatment were
excluded. Therefore, a total of 905 children (0–5 years) were
included in the final data analyses. This study was exempted
fromthe Institutional ReviewBoardusing theexistingdata, and
the formal approval to use this dataset was obtained by the
Michigan Telamon Corporation. Informed written consent was
obtained from each parent to collect data. All subject-identifi-
ablevariableswere removed fromthedatasetbefore thedataset
was released to the research team.Routine collectionof thedata
is a part of the program operation and report process.

Data Collection
Dataonanthropometricmeasures andhealth statusofchildren
andsociodemographicbackgroundsofparents andhouseholds
were collected through interviews with parents by family
service specialists and health specialists at each of the 18
Michigan MSHS centers. Due to the limited information on
asthma diagnosis in the dataset used in this study, we used
“asthma treatment” as a surrogate for quantifying children
having asthma. For the outcome variable, health specialists at
each center assessed asthma prevalence among children by
askingparents if their child/childrenhaveever receivedasthma
treatment and documenting the response in enrollment forms
as “yes” or “no.” Exposure variables included (1) children’s
gender, age, health insurance, and weight status, (2) mother’s
age, education level, and employment status, and (3) house-
hold’s total annual income, number of people in household,
primary language at home, andparticipationof Special Supple-
mental Nutrition Program for Women, Infants, and Children
(WIC) andSupplementalNutritionAssistance Program (SNAP).

Children’s weight and height were measured both at the
beginning of the programandduring a general health checkup
by health specialists employed in the MSHS centers. Many
children had multiple records for each of these measures and
thereforewe cleaned thedata so that each child had onehealth
measureforeach. Thehealtheventdate closest tothestartdate
of enrollment was chosen for each child. For several children
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who did not have health measurements were taken during
enrollment, the closest date to enrollment within 1 month
before enrollment was used. Body mass index (BMI) was
calculated using the following formula: weight (kg) / height
squared (m2). Weight status of children was categorized into
nonoverweight/obese, overweight, and obese according to
age- and sex-specificWorld Health Organization growth chart
standards for children 0- to 23-month-old and Centers for
Disease Control and Prevention growth chart standards for
children older than 24 months.21

Statistical Analyses
All statistical analyses were conducted using SAS Version 9.4,
2014 (SAS Institute Inc., Cary,NorthCarolina,United States). To
describe characteristics of children and their families, catego-
rical variableswere presented as frequencies and percentages,
whereas continuous variables were presented as means and
standard deviations. To test for the differences in character-
istics between children who received asthma treatment and
those who did not, the chi-square test was conducted for
categorical variables and Student’s t-test for continuous vari-
ables. Multivariate odds ratios (ORs) and 95% confidence
intervals (CIs)were obtainedusing the logistic regression after
controlling for children’s age, children’s gender, mother’s
education level, and total annual household income. Any
test of significance that was conducted was two-tailed, and a
p-value of <0.05 was considered statistically significant.

Results

Characteristics of Study Participants
►Table 1 shows characteristics of Hispanic/Latino children
enrolled in the Michigan MSHS programs. In this study
population, the prevalence of asthma based on the informa-
tion on receiving treatment for asthma was 5.5%. The pre-
valence of overweight/obese was 34.8%, and the percentage
of childrenwho did not have any health insurancewas 15.4%.
The majority of families used only Spanish at home (93%),
and mothers of MSHS children showed low education level
(78% ofmothers had education level of grade 9 or less). Half of
the families had a total annual income of US$ 20,000 or less.
About 86% of the households participated in federal govern-
ment nutrition programs such as WIC or SNAP.

Differences in Characteristics by Asthma
Compared with children in the nonasthma treatment group,
children in the asthma groupweremore likely to be older, be
obese, and have no health insurance. Mothers of children
with asthma treatment were more likely to be unemployed
compared with those of children without asthma treatment.
Households of children with asthma treatment showed a
higher number of people and a lower participation rate in
federal government nutrition programs than households of
children without asthma treatment (►Table 2).

Health Determinants of Asthma
►Table 3 presents multivariate ORs of having asthma by
health determinants. The age of children was positively

Table 1 Characteristics of 905 Hispanic/Latino children enrolled
in the Michigan Migrant and Seasonal Head Start programs

n (%) or
mean (SD)

Children’s characteristics

Gender

Female 432 (47.7)

Male 473 (52.3)

Age

Year 2.7 (1.6)

Weight status

Nonoverweight/obese 590 (65.2)

Overweight 135 (14.9)

Obese 180 (19.9)

Asthma treatment

Yes 50 (5.5)

No 855 (94.5)

Having health insurance

Yes 766 (84.6)

No 139 (15.4)

Mother’s characteristics

Mother’s age

Years 28.0 (6.2)

Mother’s education level

Grade 9 or less 709 (78.3)

Grade 10 or more 196 (21.7)

Mother’s employment status

Employed 447 (49.4)

Unemployed 458 (50.6)

Household’s characteristics

Total annual income

US$15,000 or less 204 (22.5)

US$15,000–US$20,000 241 (26.6)

US$20,000 or more 460 (50.8)

Number of people in the household

Numbers 4.7 (1.3)

Primary language at home

Spanish 839 (92.7)

Other
(including English)

66 (7.3)

WIC and SNAP participation

Both 538 (59.5)

Either WIC
or SNAP

243 (26.9)

Neither 124 (13.7)

Abbreviation: SD, standard deviation; SNAP, Supplemental Nutrition
Assistance Program; WIC, Special Supplemental Nutrition Program for
Women, Infants, and Children.
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associated with asthma (OR: 1.43; 95% CI: 1.18–1.76;
p < 0.001). Children who were obese had an increased OR
of asthma compared with nonoverweight/obese children
(OR: 2.52; 95% CI: 1.33–4.78; p ¼ 0.005). Children who
had no health insurance had a higher risk of asthma than

thosewhohad health insurance (OR: 3.06; 95% CI: 1.59–5.90;
p < 0.001). Children whose mothers were unemployed had
increased odds of asthma compared with those whose
mothers were employed (OR: 2.12; 95% CI: 1.16–3.89;
p ¼ 0.015).

Table 2 Characteristics by asthma treatment among 905 Hispanic/Latino children enrolled in the Michigan Migrant and Seasonal
Head Start programs

Asthma treatment

No (n ¼ 855) Yes (n ¼ 50)

n (%) or mean (SD) p-Valuea

Children’s characteristics

Gender

Female 408 (47.7) 24 (48.0) 0.969

Male 447 (52.3) 26 (52.0)

Age

Years 2.7 (1.6) 3.7 (1.1) <0.001

Weight status

Nonoverweight/obese 563 (65.9) 27 (54.0) 0.014

Overweight 130 (15.2) 5 (10.0)

Obese 162 (19.0) 18 (36.0)

Having health insurance

Yes 731 (94.5) 35 (70.0) 0.003

No 124 (14.5) 15 (30.0)

Mother’s characteristics

Mother’s age

Years 28.0 (6.2) 28.7 (5.5) 0.421

Mother’s education level

Grade 9 or less 666 (77.9) 43 (86.0) 0.176

Grade 10 or more 189 (22.1) 7 (14.0)

Mother’s employment status

Employed 430 (50.3) 17 (34.0) 0.025

Unemployed 425 (49.7) 33 (66.0)

Household’s characteristics

Total annual income

US$ 15,000 or less 196 (22.9) 8 (16.0) 0.517

US$15,000–US$20,000 227 (26.6) 14 (28.0)

US$20,000 or more 432 (50.5) 28 (56.0)

Number of people in the household

Numbers 4.7 (1.3) 5.1 (1.3) 0.051

Primary language at home

Spanish 791 (92.5) 48 (96.0) 0.357

Other (including English) 64 (7.5) 2 (4.0)

WIC and SNAP participation

Both 514 (60.1) 24 (48.0) 0.047

Either WIC or SNAP 228 (26.7) 15 (30.0)

Neither 113 (13.2) 11 (22.0)

Abbreviations: SD, standard deviation; SNAP, Supplemental Nutrition Assistance Program; WIC, Special Supplemental Nutrition Program for
Women, Infants, and Children.
ap-Values were obtained using the chi-square test for categorical variables and using the Student t-test for continuous variables.
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Discussion

This study presents the determinants of asthma among chil-
dren enrolled in theMichiganMSHS Programs. These children
are one of themost vulnerable groups in theUnited States and
face very high rates of health disparities including asthma and
obesity. However, there has been no information on the
prevalence of asthma among this specific population. In this
study, the risk of asthma inMSHS childrenwas determined as
the prevalence of taking asthma treatment due to the lack of
comprehensive data on the health information of MSHS chil-
dren. Theprevalence of taking asthma treatmentwas 5.5%.We
also found that thekey determinants related to asthma among
Michigan MSHS children were obesity status of children and
other factors such as children’s age, children’s health insurance
status, and mothers’ employment status.

The prevalence of asthma based on the information on
receiving treatment for asthma among Michigan MSHS chil-
dren in this study was higher than that of both general U.S.
(4.3%) andHispanic (4%) children of similar age.6Although the
comparison groups for the prevalence of asthma slightly
differed in age by 1 year (0–5 years vs. 0–4 years), MSHS
centers enroll childrenbetween the age of 2weeksand5years,
whose migrant parents have relocated within the last
24 months, and 54% of the children are less than 2 years.22

In addition, the survey question wording for determining
asthmaprevalencedifferedbetween theNationalHealth Inter-
view Survey (NHIS) 2014 and our study population.23 In our
study, “asthma”was identified if the child had received treat-
ment for asthma, whereas the NHIS identified asthma if the
childwas diagnosed or noted to have asthma by a physician or
otherhealth care providers. However, NHIS acknowledges that
question types may vary between surveys24; thus, the two
groups remain comparable. The prevalence of asthma among
Michigan MSHS children was slightly lower than that of
children of similar age, who were from families with income
100% below poverty level (5.9%).3 However, the prevalence of
asthma among children (0–4 years old) from families with
income 100% below poverty level is the combined prevalence
of asthma from all racial/ethnic backgrounds and may be
overestimated. MSHS children also face higher exposure to
asthma risk factors than those of children from low socio-
economic families.13 It might be explained by the complex
interplayof uniquehealth challenges facedby this community,
such as their Hispanic/Latino ethnicity, low socioeconomic
status, and poor living environments as a result of their
parents’ occupation as MSFWs.

The prevalence of obesity among MSHS children (19.9%) is
also higher than that of Hispanic children (15.6%) and more
than two times of the U.S. children (8.9%) of similar age.25 The
significant association between obesity and increased preva-
lence of asthma among MSHS children was one of the major
findings in our study. Obesity has been found to be a risk factor
for asthma in children aswell as in adults.26–28 Excess body fat
as seen in obese children creates a proinflammatory environ-
ment that makes it more favorable for asthma.29 Additionally,
the excess fat acts as a continuous stimulus for chronic, low-
grade systemic inflammation contributing to an increase in

Table 3 Multivariate ORs and 95% CIs for taking asthma
treatment by health determinants among 905 Hispanic/Latino
children enrolled in theMichiganMigrant and Seasonal Head Start
programsa

ORs 95% CIs p-Value

Children’s characteristics

Gender

Male 1.00 (Ref)

Female 0.99 (0.55–1.76) 0.963

Age

Years 1.43 (1.18–1.76) <0.001

Weight status

Nonoverweight/obese 1.00 (Ref)

Overweight 0.72 (0.27–1.91) 0.507

Obese 2.52 (1.33–4.78) 0.005

Having health insurance

Yes 1.00 (Ref)

No 3.06 (1.59–5.90) <0.001

Parent’s characteristics

Mother’s age

Years 1.00 (0.96–1.05) 0.908

Mother’s education level

Grade 9 or less 1.00 (Ref)

Grade 10 or more 0.63 (0.28–1.43) 0.265

Mother’s employment status

Employed 1.00 (Ref)

Unemployed 2.12 (1.16–3.89) 0.015

Household’s characteristics

Total annual income

US$15,000 or less 1.00 (Ref)

US$15,000–
US$20,000

1.37 (0.56–3.37) 0.491

US$20,000 or more 1.22 (0.54–2.77) 0.633

Number of people in the household

Numbers 1.22 (0.98–1.52) 0.083

Primary language at home

Spanish 1.00 (Ref)

Other
(including English)

0.72 (0.16–3.19) 0.661

WIC and SNAP participation

Both 1.00 (Ref)

Either WIC or SNAP 1.33 (0.68–2.60) 0.409

Neither 1.64 (0.77–3.51) 0.202

Abbreviations: CIs, confidence intervals; ORs, odds ratios; Ref, reference;
SNAP, Supplemental Nutrition Assistance Program; WIC, Special Supple-
mental Nutrition Program for Women, Infants, and Children.
aORs (95% CIs) and p-values were obtained from the logistic regression
for all variables after adjustment for children’s gender, children’s age,
mothers’ education level, and total annual household income.
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pulmonary inflammationassociatedwith asthma.29 In a large-
scale study of about 18,000 U.S. children, it has been shown
that higher asthmaprevalencewas associated in childrenwith
BMI in the obese and morbidly obese range, whereas no
difference was found between overweight and normal weight
children.30 It is clear that MSHS children comprise a high-risk
population for both obesity and asthma and both of these
diseases should be addressed together to reduce the health
disparities in this population.

In our study, children’s age was positively associated with
an increased risk of asthma. The association between age and
asthma is not clear, and few research studies have been
dedicated toward this field. Genetics may play a role, and it is
possible that children between the age of 3 and 4 years are
increasingly active, which may make asthma symptoms
more noticeable by their parents and caretakers, leading
them to seek help from health professionals. Furthermore, it
is possible that a longer period of exposure to stimulants will
make the children more susceptible to developing asthma.
However, more research is needed in this area.

Several indicators of socioeconomic status of the study
subjects were associated with asthma in this study. Lacking
health insurance was associated with increased odds of
asthma. In a study by Lara et al,31 it was found that compared
with other racial/ethnic groups, Mexican children were most
likely to have parents with education level below high school,
to lack health insurance, and to lack a source of sick care.
MSFW’s children and families move frequently between dif-
ferent states, and this can become an obstacle to obtain health
insurance at their current location, making them more sus-
ceptible to poor asthma management and increased risk of
asthma exacerbations.13

Children whose mothers were unemployed had a higher
risk of asthma compared with children whose mothers were
employed. Employment status of parents may be closely
linked to poverty, household income, and quality of life in
general. In a study led by Hillemeier et al,5 children aged 0 to
5 years with asthma had higher poverty rates in addition to
other factors. In a recent study, an association was found
between a 1-unit reduction in the household income to
poverty ratio and 7% increase in the odds of asthma pre-
valence, even after adjusting for various sociodemographic
factors.32 However, it must be noted that no significant
association was found between total annual household
income and the prevalence of asthma in this study, whereas
household income from agricultural work was positively
associated with asthma prevalence (data not shown).
Increased income from agricultural work may imply that
the families are solely dependent on agriculture for their
income and lack the opportunity to earn from other non-
agricultural means. Nonagricultural work includes any addi-
tional labor that is not associated with working in the field
with crops or livestock.33 Therefore, families are more
exposed to agriculture fields and thus components of the
field that can stimulate/initiate asthma development (e.g.,
pesticides, pollens, and other components). These families
usually have their young children in the field with them,
which increases their risk of exposure to chemicals.

This study reported that the number of people living in
householdswasnot associatedwithasthmatreatment.House-
holds with a higher number of children or people may be
presumed to have a crowded household. The associations
observed from this study population were not consistent
with thehygienehypothesis, which suggests that larger family
size and overcrowding are associatedwith a lower prevalence
of asthma.34 This might be explained by very unique char-
acteristics of this study population, which predispose them to
poorer health status than other populations who have similar
socioeconomic status or ethnicity. In the future, this associa-
tion should be investigated in a larger study group.

According to review studies, genetic factors, environmental
tobacco smoke, and family history of asthmawere also key risk
factors for childhood asthma, although these factors were not
addressed in this study.7,8 A meta-analysis reported that chil-
dren who had mothers with asthma showed approximately
three times higher risk of asthma than those who had mothers
without asthma.35 Furthermore, environmental tobacco smoke
is known to worsen asthma symptoms as well as severe
asthma.36

This study has several limitations. Due to the cross-sec-
tional design of this study, we could not draw conclusions on
causal relationships between several risk factors and asthma.
As our dataset did not have the information on key known risk
factors such as family history, genetic factors, and household
smoking status,we could not examine the association of these
risk factors with asthma treatment in this study population.
Theactualprevalenceofasthmamaybeunderestimated inour
study as we had to solely rely on parental report of their
children’s asthma treatments. Since the collected data refers
only to Michigan, findings from this study may not be applic-
able to the entire population of MSFW families throughout
other U.S. states. Despite these limitations, our study is unique
because this is the first study to examine the prevalence of
asthma and its determinants among children from MSFW
families who are hard to reach for research and education.
Although not very large, our study population was quite
substantial for this hard-to-reach community. Our study is
critical for preventing asthma among MSFW’s children in
order to reduce the high prevalence of respiratory illnesses
in adulthood and to reduce health care associated costs.

Conclusions

The study presented here indicates that Michigan MSHS
children have a higher prevalence of asthma and obesity
compared with the U.S. and Hispanic children of similar age.
Children’s obesity status and several sociodemographic char-
acteristics of mothers and households were associated with
increased prevalence of asthma in the MSHS children. Find-
ings on determinants of asthma in this studymight behelpful
to design health policies and programs as well as implement
health services for this specific population. Future studies
with larger sizes and longitudinal data should be directed
toward determining additional social and health determi-
nants of asthma among MSFW’s children and family mem-
bers throughout the United States.
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