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Abstract

Objectives: This study evaluates social, behavioral, and environmental determinants to differentiate between active and
inactive asthma and how predisposing, enabling, and need factors elucidate asthma-related health services and asthma control
among women in Puerto Rico.

Methods: This study analyzed secondary cross-sectional data from a subsample of 625 adult females who participated
in the Asthma Call Back Survey in Puerto Rico. Logistic and multinomial regression analyses were conducted to examine
associations between explanatory variables and asthma outcomes.

Results: In total, 63% of women reported active asthma, from which 37.9% have not well controlled or very poorly
controlled asthma. Women with active asthma were significantly more likely to be out of work, have middle income
(US$25,000—<US$35,000), and be obese (>30kg/m?). Perceived need of health status is a good predictor to know the odds
ratio of women to use emergency room. Women with poorly controlled asthma were significantly associated with increased
units of physician urgent visits and emergency room visits.

Conclusion: The findings confirmed significant determinants for active asthma and adds information on odds ratio
for sensitive subgroups that utilize asthma-related health services in higher proportion than their counterparts. These
associations suggest a development of asthma management plan targeting women to control the condition and reduce health-
care utilization.
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Introduction

Both lifetime and current asthma prevalence in Puerto Rico
reflect no significant changes during the last 10 years. Adult
lifetime asthma in the unincorporated territory of Puerto
Rico is higher (17.2%) than in the continental United States
and Hawaii combined (14.1%).! Researchers have deter-
mined that Puerto Ricans of both genders have a genetic sus-
ceptibility to asthma?> and are less responsive to
bronchodilators than other Hispanic or ethnic groups.*©
Among Puerto Ricans, active asthma is consistently
higher for adult females than for adult males.” Adult
females are observed to have higher hospital admissions,
higher emergency room visits (ERVs), and higher drug
claims for asthma-related symptoms.® Among females, the
40-54 years age group is the most impacted by asthma hos-
pitalizations.® 10 Researchers have demonstrated that female
hormone levels are associated with reduced lung function,

increased asthma susceptibility, and increased incidence of
asthma-related symptoms.!'13 Although genetic factors
and hormonal risk factors explain some measure of the gen-
eral propensity for asthma among Puerto Rican women,
minimal research exists that targets the distribution of mod-
ifiable risk factors or examines the contribution of modifi-
able risk factors to uncontrolled asthma among adult
females in Puerto Rico.!*%13
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Figure |. The behavioral model of health services use 2000s version.
Source: Reprinted with permission from Andersen (2008).5¢
This is the first study addressing the determinants for asthma- Methods

related health services and asthma control among adult female
population of Puerto Rico. Research specifically targeting
females stated that health studies should explore risk factors by
gender and recommended disaggregating data by sex.!®!8 In
addition, this is the first study that employed Andersen’s behav-
ioral model (BM) to elucidate asthma-related health services
and asthma control among this target subpopulation.

BM was initially developed in the 1960s to explain the use
of health services,!%20 but it was redirected to evaluate health
service utilization decisions at the individual level and is now
solely credited with what has proven to be a more robust appli-
cation of the earlier concepts.?® According to the BM
(Figure 1), the determinants of health service utilization can be
classified as predisposing, enabling, or need factors.!*22
Predisposing characteristics are those variables that prime indi-
viduals to use health-care services and include demographic
characteristics, social structure, and health beliefs.?! Enabling
resources facilitate or impede health-care use and include per-
sonal, family, and community resources. Need has two dimen-
sions. Perceived need is the individual’s own assessment of the
need for medical services, while clinically evaluated need is
the health-care provider’s professional recommendation for
service use.2! Andersen’s BM has been widely used in primary
and secondary data analyses,?* mainly to assess chronic condi-
tions among adults and its associations with health-care utiliza-
tion.242¢ Additionally, BM has been employed to assess
asthma-related health services among children.?”28

The goal is to establish (a) whether there were differences
between active and nonactive asthma status among adult
females living in Puerto Rico and (b) how the Andersen
model predictor factors explain asthma-related services and
achieved level of asthma control among adult females living
in Puerto Rico.

The study systematically analyzed cross-sectional data from
the Asthma Call Back Survey (ACBS) conducted during 2011
and 2012 in Puerto Rico. ACBS is conducted every year by the
Puerto Rico Behavioral Risk Factor Surveillance System
(PR-BRFSS) of the Department of Health of Puerto Rico with
the assistance of the Centers of Control and Prevention (CDC).
Survey follows CDC protocols to meet data quality standards
applied to the 50 states and US territories (i.e. Puerto Rico,
Guam, and the Virgin Islands). The BRFSS survey has three
sections: core questions, optional questions, and regional ques-
tions.?® Participants in the ACBS are those who reported being
diagnosed with asthma at any point in time in the PR-BRFSS
main interview. These participants are recruited by the
PR-BRFSS for callback 2 weeks after the main interview com-
pletion date.3? The eligible participants are individuals 18 years
or older living in a typical household and college housing but
not in vacation homes, group homes, or institutions.’’ The sam-
ple is randomly generated from a sampling frame of landline
and cellular telephones with each having equal probability of
selection. Each year, the total sample size includes at least 4000
interviews in Puerto Rico; 20% of the interviews are from cel-
lular and 80% from landline phones.? Participants who affirm-
atively respond two questions in the BRFSS main survey:
“Have you ever been told by a doctor or other health profes-
sional that you have asthma?” and the subsequent question,
“Do you still have asthma?” are classified as current or actively
asthmatic. For those who answered that question negatively are
classified as asthmatic but not currently active.3! The richness
of data from the BRFSS-ACBS permits the inclusion of varia-
bles consistent with the latest version of Andersen framework
(Figures 2-3). For this investigation, 12 independent variables
were applied derived from the BRFSS that are interconnected
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Source: Adapted with permission from Andersen?® (p. 8).

to ACBS dataset: four sociodemographic and/or predisposing
variables (age group, marital status, education, and employ-
ment), five behavioral variables (smoking, smoking level,
physical activity, meet aerobic recommendations, and body
mass index (BMI)), two enabling variables (income, health
insurance), and one need-related variable (health status). From
1444 variables of ACBS, we utilized 14 variables: 3 dependent
variables of (a) current asthma status, (b) asthma-related
health-care utilization (composed by asthma urgent visits,
asthma ERYV, and asthma hospitalizations), and (c) asthma con-
trol (composed of number of asthma symptoms in past 30 days,
frequency nighttime awakenings in past 30 days, and frequency
of rescue medicine). The independent variables included seven
environmental variables (secondhand smoke, mold inside, pets
inside, cockroach inside, rodents inside, dehumidifier use, and
air cleaner inside).

The analysis combined 2 years to increase power sam-
ple using data that have the same sampling and weighing
methodology. The Puerto Rico ACBS had 366 respondents
during 2011 and 434 participants during 2012 for a total of
800 participants. Data for 2years were combined to

develop a subsample appropriately formatted for the study
operationalization requirements. Subsample databases
were standardized in terms of variable order and answer
codes for each year. The combination of data from 2 years
required the adjustment of the weight variable in the data-
set of each year. For that purpose, the sum of calculated
weights of each year was divided by 2 to obtain the final
weight for this subsample.

A statistically improved dataset resulted for the sub-
sample of women diagnosed with asthma to conduct sev-
eral logistic and multinomial regression analyses at 0.05 as
a level of confidence. A logistic model was utilized for the
dependent variable of current asthma status (active/inac-
tive asthma). The independent variables were social (age
group, marital status, education, income, employment, and
health insurance coverage), behavioral (smoking (yes/no),
physical activity (yes/no), and BMI (normal weight: 20—
25kg/m?, overweight: 25-30kg/m?, and obese: >30kg/
m?)), and environmental variables (secondhand smoke
(yes/no), mold inside (yes/no), pets inside (yes/no), cock-
roach inside (yes/no), rodents inside (yes/no), dehumidi-
fier use (yes/no), and air cleaner inside (yes/no)).

For the dependent variable asthma-related health-care utili-
zation, three regression models were utilized to determine the
association between the dependent variables and Andersen pre-
dictors. A Multiple linear regression (MLR) was run for the
dependent variable asthma urgent visit (continuous). For
dependent variables ERVs (yes/no) and hospitalizations (yes/
no), a logistic regression (LR) was ran utilizing the same pre-
dictors according to Andersen model. The independent predis-
posing variables are age group (18-34, 3544, 45-54, and
S5years or older), marital status (married, divorced, widowed,
separated, and never married), education (did not graduate high
school, high school graduate, college or technical college, and
graduate from college), and employment (employed for wages,
self-employed, out of work, homeworker, student, and unable
to work); enabling variables are income (less than US$15,000,
15,000 to less than US$25,000, 25,000 to less than US$35,000,
35,000 to less than US$50,000, 50,000 or more) and health
insurance (yes/no); and need variables are self-rate health sta-
tus (excellent, very good, good, fair, and poor).

Finally, three models utilizing MLR were run for the
dependent variable asthma control (well controlled, not well
controlled, and very poorly controlled) to determine the
extent to which it was associated with the independent vari-
ables of predisposing factors, enabling factors, need factors,
and asthma-related health-care utilization. Achieved level of
asthma control was assessed by number of symptoms in the
past 30days, times of nighttime awakenings in the past
30days, and times using a asthma rescue medication.?? The
continuous variable number of asthma symptoms in the past
30days was statically manipulated to an ordinal variable,
where 1-8days was classified as well controlled, from 9 to
29 days was classified as not well controlled, and symptoms
every day in the past 30days and during the day was
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classified as very poorly controlled. Times of nighttime
awakenings in the past 30 days were transformed to the ordi-
nal variable, where less or equal 2 days/nights was classified
as well controlled, from 3 to 12 days/nights was classified as
not well uncontrolled, and more or equal than 13 days/nights
in the past 30days was classified as very poorly control.
Finally, for frequency of rescue medication, responses for
questions “How many times a week you used short-acting
beta2 agonists (SABA)” were grouped. There are 11 ques-
tions about different SABA medications (including ilp08_3:
Albuterol, ilp08_4: Alupent, ilp08_9: Bitolterol, ilp08 10:
Brethaire, ilp08 20: Maxair, ilp08 21: Metapropteronol,
ilp08 23: Pirbuterol, ilp08 24: Proventil, ilp08 28:
Terbutaline, ilp08 30: Tornalate, ilp08 33: Ventolin). The
times that a participant used SABA medications were total-
ized and divided by 7 (to estimate daily use in week). The
collapsed variable had three categories following the
National Asthma Educational and Prevention Program
(NAEPP) guidelines (<0.29/day (well controlled), >0.29
times/day but <2 times/day (not well controlled), and >2
times per day (very poorly control) as shown in Table 1).33
Missing data ranged from 18 cases to 92 cases in variables
BMI and income, respectively, which is sensitive informa-
tion tied to social desirability bias.3*

Results

Among 625 women who were diagnosed with asthma in any
time of her life, 63% (395) had active asthma. In total, 65%
of them were 55 years or older. Nearly 40% of adult females
were married; 34% did not graduate from high school, and
41% were out of work for more than 1 year. In total, 61% of
the participants had an income of less than US$15,000.
Almost all women had health insurance (97%). In total, 37%
of the females were categorized as obese (>30kg/m?) accord-
ing to the calculated BMI. In total, 56% of women did
not engage on 30min or more of moderate-intensity
physical activity on all or most days of the week. Table 2
shows Pearson test indicating that there was a statistically
significant association between behavioral independent vari-
ables and asthma status. There was a statistically significant
association between physical activity and asthma status,
where Pearson y2(2), n=625=6.326, p<0.05. The strength
of'this association was weak according to Cramer’s /'=0.101.
Additionally, there was a statistically significant association
between BMI and asthma status, where Pearson y3(1),
n=607=17.853, p<0.001. The strength of this association
was also weak according to Cramer’s V'=0.171.

The frequency distribution of environmental risks shows
that only 8% were exposed to secondhand smoke in their
homes. Environmental controllers for humidity (10%) and
dust in homes (15%) were used infrequently among partici-
pants. Among the four age groups, adult females 55 years or
older reported a higher percentage (88%) of less education; a
higher percentage were out of work for more than 1year

(71%), were retired (97%), or were unable to work (80%).
This age group also had less annual income (75%) compared
to other age groups. Additionally, 76% of adult females
S5years or older reported to have fair or poor self-rated
health. This age group also reported a lower percentage of
physical activity and a higher percentage of being obese.
About one-third of women (30.4%) had visited a physician
urgently because of asthma during the previous year to the
assessment (3.66 average; standard deviation (SD)=4.83),
while only one-fifth (20%) had visited an emergency room
(ER), and 12% women had hospitalization in the previous
year of the assessment. The average number of asthma symp-
toms in the last 30days of the assessment was 7.38
(SD=10.99). For nighttime awakenings in the last 30days,
the mean was 3.90 times (SD=8.62). Women who reported
to have not well controlled or very poorly controlled asthma
were 37.9%, where 30% of them were under 55 years of age
or more.

The LR model for active asthma was statistically signifi-
cant (¥3(33)=50.813, p=0.025), and it explained 13% of the
variance (Table 3). The significant predictors for active
asthma were being out of work for more than a year (odds
ratio (OR)=2.342), income of US$25,000-<US$35,000
(OR=3.135), and the BMI indicator of obese (OR=2.349).
The rest of sociodemographic and environmental variables
were not significant.

For asthma-related health services, the MLR for physician
urgent visits in the last 12months was not significant.
However, the LR model for ERVs in the last 12 months of the
assessment was statistically significant (}*(26)=44.925,
p=0.012), explaining around 17% of the variance. The model
showed (Table 4) that being self-employed (B=1.581,
p=0.030, OR=4.860) was a significant predictor for ERV
indicating that self-employed respondents were 4.86 times
more likely to have a visit to the ER than respondents who
were employed. Self-rated health status was a significant pre-
dictor, B=—2.710, p=0.003, OR=0.067, indicating that these
respondents were 14.93 times more likely to not have a visit
to the ER in the last 12 months than respondents who rated
their health status as poor. A self-rated health status of good
was also a significant predictor, B=-0.999, p=0.024,
OR=0.368, indicating that these respondents were 2.72 times
more likely to not have a visit to the ER in the last 12 months
than respondents who rated their health status as poor. Finally,
a self-rated health status of fair was also a significant predic-
tor, B=-0.797, p=0.016, OR=0.450, indicating that these
respondents were 2.22 times more likely to not have a visit to
the ER than respondents who rated their health status as poor.
The rest of the predisposing, enabling, and need factors were
not significant. The Wald test did not demonstrate statistical
significance between the binary-dependent variable asthma
hospitalizations in the last 12 months (yes or no) and any of
the Andersen model predictors.

The MLRs for very poorly controlled asthma symptoms in
the last 30days (B=0.261, p=0.001, OR=1.299) and for



Ortiz-Rivera

Table I. Dependent variables.

Study variable  Variable Indicator Level of Variable code ACBS  Indicator responses Statistical manipulation
type variable measurement
Current Dependent  Current asthma  Binomial ACTASTH | =active N/A
asthma status 0=nonactive
Asthma health- Dependent Physician urgent  Continuous URG_TIME 1-365 N/A
care utilization visit in previous 555=no AA
12 months 666 =no MD
Asthma health- Dependent ER visits in Binomial ER_VISIT | =yes N/A
care utilization previous 0=no
12 months
Asthma health- Dependent Hospitalizations  Binomial HOSP_VST | =yes N/A
care utilization in previous 0=no
12 months
Asthma Dependent Number of Continuous SYMP_30D 1-29 days |-8days =well
control symptoms in the changed to 30=every day controlled
past 30days ordinal 66=no symptoms  9-29days=not well
past year controlled
77=do not know Everyday =very poorly
88=no symptoms  controlled
past 30days
Asthma Dependent  Frequency Continuous ASLEEP30 1-30 days/nights -2 days/nights = well
control of nighttime changed to 66=no symptoms  controlled
awakenings in ordinal 77 =do not know 3—12days/nights =not
the past 30days 88=none well controlled
100 =symptoms >|3=very poorly
3months to | year  controlled
ago
Il =no symptoms
past 3 days
Asthma Dependent  Frequency of Continuous ilp08_3: Albuterol 301-399 days Total sum of use of
control short-acting changed to ilp08_4: Alupent 401499 weeks short-acting beta-
beta-agonist use  ordinal ilp08_9: Bitolterol 555=never agonist/divided by 7
for symptom ilp08_10: Brethaire 666 =less than once to obtain high recue
control in a day ilp08_20: Maxair a week medicine by days used
and a week ilp08_21: 777 =do not know  Well controlled:
Metapropteronol 999 =refuse <2days a week

ilp08_23: Pirbuterol
ilp0824: Proventil
ilp08_28: Terbutaline
ilp08_30: Tornalate
ilp08_33: Ventolin

Not well controlled:
>2 days a week

Very poorly controlled:
several times a day

AA=No active asthma MD= No doctor of medicine visit past year

very poorly controlled nighttime awakenings in the last
30days (B=0.297, p=0.001, OR=1.345) were explained
mainly by asthma-related health services. One-unit increase
in urgent visit would result in a 1.299 increase in the relative
risk for very poorly controlled symptoms relative to well-
controlled symptoms (Table 5). One-unit increase in urgent
visit would result in a 1.345 increase in the relative risk for
very poorly controlled nighttime awakenings relative to well
controlled (Table 6). ERVs in the past 12 months was also a
significant predictor (B=1.851, p=0.032, OR=6.363), which
suggests that having ERVs would result in a 6.363 increase in
the relative risk for very poorly controlled relative to well-
controlled asthma according to nighttime awakenings (Table
6). The rest of the predisposing, enabling, need, and asthma-
related health services factors were not significant.

Discussion

The importance of this study is based on female disparity in
asthma morbidity in Puerto Rico and the differences in
asthma management and impact of utilization of asthma-
related health services. Among adult females aged 18 years
or older, who have been diagnosed with asthma in Puerto
Rico, there is a high prevalence (63%) of active asthma that
remained constant during both years assessed. The popula-
tion of women diagnosed with asthma is mostly (61%) poor
(<US$15,000 annually) as compared to the 40.2% of popula-
tion with the same household income in Puerto Rico.3*
Almost the entire population assessed (97.1%) had health
insurance coverage, which is considered a strong predictor
of health-care access,?® physician recommendations of an
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Table 2. Chi-square results for significant behavioral characteristics and current asthma status among women in Puerto Rico.

Behavioral Inactive asthma Active asthma %2 p Cramer’s V
characteristics
n % n %
Physical activity (N=625)
Yes 17 50.9 160 40.5 6.326 0.012%* 0.101
No 113 49.1 235 59.5
Body mass index (N=607)
Normal weight 78 348 97 253 17.853 <0.001* 0.171
Overweight 85 379 116 30.3
Obese 6l 27.2 170 444
*5<0.050.

Table 3. Summary of logistic regression for significant socioeconomic and behavioral characteristics among women with asthma during

2011 and 2012 in Puerto Rico.

Predictors B SE Wald p OR 95% Cl
Lower Upper
Employment (reference: employed)
Self-employed 0.039 0.508 0.006 0.938 1.040 0.384 2813
Out of work > year 0.851 0.346 6.037 0.014%* 2.342 1.188 4.617
Homemaker 0.375 0.758 0.245 0.620 1.455 0.330 6.426
Student 21.465 >1000 0.000 0.999 >1000 0.000
Retired 0516 0.382 1.823 0.177 1.676 0.792 3.545
Unable to work 0.774 0.432 3.200 0.074 2.168 0.929 5.059
Income (reference: >US$15,000)
US$15,000-US$25,000 0.091 0.268 0.115 0.734 1.095 0.648 1.851
US$25,000-US$35,000 1.143 0.531 4.632 0.031* 3.135 1.107 8.874
US$35,000-US$50,000 -0.283 0.574 0.243 0.622 0.753 0.244 2.322
>US$50,000 0.023 0.570 0.002 0.968 1.023 0.335 3.129
BMI (reference: normal weight)
Overweight 0.013 0.248 0.003 0.958 1.013 0.623 1.648
Obese 0.854 0.259 10.858 0.00** 2.349 1.413 3.903

BMI: body mass index; SE: standard error; OR: odds ratio; Cl: confidence interval.

#5<0.050. *p<0.010. Otherwise p>0.050.

asthma management plan.?’ In Puerto Rico, nearly 40% of
the population is eligible for public health insurance cov-
ered through programs offered by the local government.3¢ In
addition, 37% of the population is covered by private health
insurance offered through employers, and 18% is covered
by federal programs, such as Medicare and Veterans bene-
fits.3¢ Overall, Puerto Rico has 6.4% fewer people without
health insurance coverage as compared to 13.4% in the
United States.?’” Even though Puerto Rico has high health
insurance coverage, there are higher percentages of health-
care cost barriers as compared with other unincorporated
US territories, such as Guam and the Virgin Islands.?®
Barriers other than financial have been documented for fill-
ing asthma prescriptions, such as asthma devices not cov-
ered by the insurance plans, as well as concerns about the
side effects and long wait times in the pharmacy.3?40 Inhaled
corticosteroids, the most clinically effective medication for

asthma control, had the lowest utilization rate among avail-
able treatments during 2000-2003.3° Furthermore, inhaled
corticosteroids were less likely to be prescribed for asthma
sufferers with public insurance than for individuals with pri-
vate insurance during the same period.3°

In this study, 41% of women self-reported to be out of work
for more than 1year. Women out of work for more than 1 year
were 2.34 times more likely to have active asthma than those
who were employed. Unemployment is a significant predictor
for poor asthma outcomes and is one of the reasons for a
patient’s dissatisfaction with life.#! Findings from our study
also indicated that women with a low-middle income
(US$25,000-US$35,000) were 3.14 times more likely to have
active asthma than women who earned less than US$15,000.
Lower income is a predictor of asthma severity in the United
States.*2* However, in Puerto Rico, the group of women clas-
sified in the low-middle income experience greater economic
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Table 4. Results of the logistic regression of predisposing, enabling, and need factors predicting a visit to the ER for asthma-related
services in the last [2months.

Predictors B SE Wald b OR 95% ClI
Lower Upper
Employment (reference: employed)
Self-employed 1.581 0.728 4714 0.030* 4.860 1.166 20.255
Out of work >1 year 0.694 0.460 2277 0.131 2.002 0.813 4931
Homemaker 1.243 1.097 1.285 0.257 3.467 0.404 29.748
Student -19.219 >1000 0.000 0.999 0.000 0.000
Retired 0.145 0.511 0.081 0.777 1.156 0.425 3.146
Unable to work 0.432 0.528 0.669 0413 1.540 0.547 4335
Self-rated health status (reference: poor)
Excellent -1.452 0.883 2.704 0.100 0.234 0.041 1.321
Very good -2.710 0.909 8.899 0.003** 0.067 0.011 0.395
Good -0.999 0.442 5.108 0.024* 0.368 0.155 0.876
Fair -0.797 0.329 5.859 0.016* 0.450 0.236 0.859

ER: emergency room; SE: standard error; OR: odds ratio; Cl: confidence interval.
*p<0.050. *p<0.010. Otherwise p>0.050.

Table 5. Results of the multinomial logistic regression of predisposing, enabling, need, and asthma-related health-care utilization factors
in the last 12months predicting asthma control by frequency of asthma symptoms in the last 30 days.

Predictors B SE Wald p OR 95% ClI

Lower Upper

Very poorly controlled
Urgent visits (continuous) 0.261 0.082 10.171 0.001* 1.299 1.106 1.525

SE: standard error; OR: odds ratio; Cl: confidence interval.

Multinomial logit model for nominal responses used well controlled as reference category. Categorical variables used reference category as pointed out
in this table.

*p<0.050. Otherwise p>0.050.

Table 6. Results of the multinomial logistic regression of predisposing, enabling, need, and asthma-related health-care utilization in the
last 12 months predicting asthma control by nighttime awakenings in the last 30 days.

Predictors B SE Wald p OR 95% ClI

Lower Upper

Very poorly controlled

Urgent visits (continuous) 0.297 0.086 11.856 0.001** 1.345 1.136 1.592
ER visit (reference: no)

Yes 1.851 0.863 4.593 0.032* 6.363 1.171 34.564
Hospitalizations (reference: no)

Yes -0.353 0816 0.187 0.665 0.702 0.142 3.478

ER: emergency room; SE: standard error; OR: odds ratio; Cl: confidence interval.

Multinomial logit model for nominal responses used well controlled as reference category. Categorical variables used reference category as pointed out
in this table.

*p<0.050. ¥p<0.010. Otherwise p>0.050.

pressure because they have no social welfare like those who
are under lower income bracket. Additionally, the US Census
classified 25% of women in Puerto Rico as the head of the
family with no husband present** and who in the majority of

cases do not receive alimony from the former husband.
Women are at higher risk of being more vulnerable to bad
health outcomes due to disparities strengthened by social fac-
tors,* such as being the only family head.
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Results confirmed that physical activity and BMI were
important predictors for active asthma. Among women with
active asthma, 60% did not engage in physical activity.
Additionally, almost three-quarters of women with active
asthma were classified as overweight (25-30kg/m?) and
obese (>30kg/m?), and one-third were under the age of
55years. Obesity is a known risk factor for activity restric-
tion among women.*® This study confirmed that obese
women were 2.35 times more likely to have active asthma.
Obesity has been associated with increased degree of asthma
prevalence;!4#7 asthma severity among women;* and worse
physical health status, activity restriction, and worse quality
of life.#¢ Conversely, regular physical activity is associated
with reduced risk of exacerbation of asthma among women.*

Additionally, this study was the first to assess the relation-
ship between Andersen factors and asthma health-care utili-
zation among adult females in Puerto Rico. Although neither
of Andersen factors were significant for physician urgent
visits due to asthma, predisposing and need factors were sig-
nificant for ERVs. Women who were self-employed were
4.86 times more likely to visit an ER than women who
worked for an employer. Social characteristics such as
employment make people more or less prone to use health
services.?? Most uninsured workers are self-employed, and
the ER is the first option for health care because it is a
required service by federal provision to all patients without
insurance.>

This study confirmed that women with active asthma who
self-reported a better health status were less likely to use the
ER. Women who self-reported very good health status were
14.9 times less likely to visit an ER; those with good health
status were 2.72 times less likely, and those with fair health
status were 2.22 times less likely to visit an ER. ERVs are
more likely associated with acute illness.’! Perceived need
factors in chronic conditions have a significant impact on
health-care utilization.20-2551:52 For hospitalizations due to
asthma, the significant factors showed wide confidence
intervals (Cls) and were not taken into consideration.

This study demonstrated significant predictors for very
poorly controlled asthma symptoms and very poorly con-
trolled nighttime awakenings in the previous 30 days but not
for asthma medication use. Asthma symptoms were pre-
dicted by physician urgent visits in the previous 12 months.
The mean for number of urgent visits to the physician was
nearly four times, and the maximum number of visits was 26
times in the previous 12months of the assessment. OR
showed that one unit of increase in physician urgent time
visits among women would result in 1.30 increases in rela-
tive risk of asthma symptoms poorly controlled.

Very poorly controlled nighttime awakenings in the previ-
ous 30days were predicted by physician urgent visits and
ERVs. Results showed that one unit of increase in physician
urgent time visits would result in women having 1.35
increases in the relative risk to have more than 13 days/nights
with nighttime awakenings in 1 month. Additionally, ERVs

would result in 6.36 increases in relative risk to have more
than 13 days/nights by month with nighttime awakenings.
Poor asthma control was associated also with an increase in
ERVs during the last year of the assessment among adults
from New England.>? In 2011, Latin American patients with
poorly controlled asthma had greater utilization rates of
asthma-related services.>

There are several limitations in this study related to nature
cross-sectional data. The observed relationships do not imply
causality, and findings cannot be generalized to populations
that did not participate in the ACBS or to other populations
surveyed during other time periods. Selection bias could be a
potential threat because eligible respondents for ACBS had
the right and the opportunity to refuse to participate. There is
a possibility that those who refused may have been system-
atically different from those who chose to participate.
However, Puerto Rico has one of the lowest refusal rates
(18.6%) as compared to the median of the United States for
the same survey. Because asthma outcomes have seasonal
variation, self-reported asthma may be underestimated dur-
ing 2011 and 2012, when PR-BRFSS did not collected data
all year long. Additionally, responses for physical activity,
smoking, and weight to calculate BMI are subject to validity
of self-response, because of sensitive to social desirability.??
Finally, although the total subsample size was adequate
according to the power sample analysis, the broad Cls in
some of the predictors of the multinomial models reflected
small samples by each cell. Small samples will result in very
wide ClIs around the estimated OR, independently if the pre-
dictor had a significant p-value.>

It is highly recommended to reduce variables selected to
operationalize Andersen factors to reduce the small sample
size among predictors. One consequence of the model’s
inclusivity is that it demands an overwhelming variety and
amount of data to operationalize in its entirety and is overly
expansive for any given piece of research. The fact that BMI
was significant in LR models supports further analysis
including this predictor in the Anderson framework as a need
factor for asthma-related health services and asthma achieved
level of control. Finally, a further study requires including
3years of data, which is the maximum time frame allowable
for the ACBS, in order to increase the sample for MLR
analysis.

Conclusion

This study confirmed that BM can guide secondary data anal-
ysis for asthma utilizing LR and MLR models. Predisposing,
enabling, and need factors, together with health-care utiliza-
tion, explained or predicted asthma outcomes. This study con-
tributed to the limited literature on asthma-related health
services and asthma control among women in Puerto Rico.
The findings confirmed significant determinants for active
asthma and adds information on OR for sensitive subgroups
that utilize asthma-related health services in higher proportion
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than their counterparts. In addition, the study adds information
on OR for subgroups of women who are more vulnerable to
have poorly controlled asthma. Subgroups of women who are
out of work, the poor working class, and obese are more sus-
ceptible to have active asthma. Women classified under cate-
gory self-employed utilized more the ER than their
counterparts. In addition, need factor of self-rate health status
is a good predictor to know the OR of a women to use ER. The
better perception of their health, better the chance not to visit
an ER. Additionally, increase in physician urgent time visits
predicts that women will be more likely to have everyday
asthma symptoms and nighttime awakenings in 1 month.

These findings could guide health-care professionals to
develop a more individual asthma management plan for adult
females. The fact that certain subgroups among women with
asthma are at higher risks than others is important informa-
tion to be considered by health-care professionals dealing
with patient’s asthma management and control. Understanding
sociodemographic and behavioral characteristics of women
with asthma could improve the asthma management plan to
reduce poor outcomes and higher costs in asthma-related
health-care utilization. Moreover, this information should be
used in promotional and educational programs to increase
asthma knowledge among women on how to improve asthma
self-management, as well as personalized medicine in asthma
management plan.
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