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Abstract

Background: Inadequate participation in physical activity is a serious public health issue in the United States,
with significant disparities among population groups. In particular, there is a scarcity of information about
physical activity among Caribbean Hispanics, a group on the rise. 
Methods: Our goal was to accumulate data on physical activity among Caribbean Hispanic women living in
New York and determine the relation between physical activity and age, marital status, education, income, pri-
mary language, and children in the household. To this end, a survey adapted from the National Health Inter-
view Survey of the National Center for Health Statistics assessing type, frequency, and duration of physical ac-
tivity was administered.
Results: There were 318 self-identified Hispanic women who participated. Total activity time, mean 385 � 26
minutes, and education (r � 0.14, p � 0.01) were significantly related. Women who had attended some college
had greater total activity time than those with some high school education (p � 0.046) or � 8th grade educa-
tion (p � 0.022). Walking as a form of transportation was the most frequent pursuit, 285 � 21 minutes. Age (r �
�0.34, p � 0.001) and education (r � 0.25, p � 0.001) correlated with nonwalking activity time (leisure time).
Nonwalking activity times were greater in younger, that is, 18–29 years (p � 0.001) and college-educated women
(p � 0.001). Physical activity recommendations were met by 11%; and 17% reported no physical activity.
Conclusions: Among Caribbean Hispanic women living in New York City, the current recommendations for
physical activity are met by 11%, and physical activity and education are significantly related. Our observation
that education is a critical factor related to physical activity suggests that programs to address the promotion
of a physically active lifestyle are needed. 
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Introduction

INADEQUATE PHYSICAL ACTIVITY is a serious public health is-
sue in the United States, and despite public health efforts,

the proportion of the population engaging in healthful lev-
els of physical activity is low.1 To address this, recommen-
dations for adult physical activity, published over a decade
ago, called for at least 30 minutes of moderate-intensity
physical activity most days of the week.2–4 Since the origi-
nal recommendations, reports have demonstrated a signif-

icant relation between physical activity and risk of cardio-
vascular disease (CVD) in both men and women.5,6 It has
been suggested that some people have not accepted the
original recommendations, others have misinterpreted
them, and some may not be aware of the health benefits of
activity to improve and maintain health. More recently, up-
dated recommendations clarified moderate-intensity phys-
ical activity and identified 30 minutes on 5 days per week
as the recommended minimum or vigorous-intensity aero-
bic activity for a minimum of 20 minutes on 3 days each
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week.7 More than 10 years have passed since the initial rec-
ommendations, yet physical inactivity remains a pressing
public health issue.

There are significant disparities in activity levels among
population groups in the United States. Reduced levels of
leisure time physical activity are higher among women
than men, higher among Hispanics and African Americans
than whites, and higher among the less affluent.8–10 De-
spite increased leisure time physical activity during the re-
cent past, Hispanics are the most physically inactive
racial/ethnic group in the United States.11 Given that they
are the fastest growing minority in the United States, the
low rate of participation in physical activity is a public
health concern.12 There are approximately 40 million His-
panics in the United States, representing 14% of the na-
tion’s population. These estimates are projected to reach
102 million by the year 2050, when they will comprise 24%
of the US population.13 Hispanics from the Caribbean/At-
lantic islands are the fastest rising subgroup, consisting of
relatively recent immigrants from the Dominican Repub-
lic, Puerto Rico, and Cuba,14,15 with significant numbers
residing in Washington Heights-Inwood and Northern
Manhattan in New York City.16,17

Reports that patterns of physical activity among His-
panics vary with region of origin denote that effective in-
terventions to improve physical activity should be based
on an understanding of culture and environment.18 De-
spite the rapid growth of Caribbean Hispanics and their
predisposition for vascular disease,19,20 there is scant in-
formation about their lifestyle activities impacting on vas-
cular disease. Understanding physical activity patterns
within this subsample should expand existing knowledge
of activity practices currently based primarily on Mexican
Americans.21,22 Accordingly, the aim of this work is to doc-
ument the patterns of activity among Caribbean Hispanic
women living in New York City and assess the relation be-
tween physical activity practices and education, age, mar-
ital status, household income, primary language, and num-
ber of children in the household.

Materials and Methods

Participants were healthy, adult, nonpregnant women
attending outpatient health centers in Washington
Heights-Inwood and Northern Manhattan of the New York
Presbyterian Hospital, Columbia University Medical Cen-
ter. Data were collected from the period July 2005 to July
2006; data from 40 subjects were included in a preliminary
oral presentation.23 Informed consent was obtained after
permission to approach participants was obtained from
primary care physicians. The protocol and consent were
approved by Columbia University’s Institutional Review
Board, and surveys were labeled with a three-digit code to
protect subject identity. Participants underwent in-person
evaluations to determine if they were ambulatory and did
not have restrictions on physical activity that would bias
participation in a physical activity survey, such as CVD
(myocardial infarction, chest pain syndrome, angina pec-
toris, bypass surgery), neurological disease (stroke, tran-
sient ischemic attack, neuromotor diseases), pulmonary
disease (emphysema or chronic bronchitis), arthritis or

trauma, pregnancy, or any acute or chronic disease pre-
venting activity within the preceding 2 weeks.

Physical activity assessment—determination of patterns of
total activity time, walking time, and nonwalking activity
time (leisure time)

A questionnaire adapted from the National Health Inter-
view Survey of the National Center for Health Statistics,24,25

was used to measure recent physical activity. This survey
has been found to be reliable in evaluating a variety of age
groups, including elderly subjects.26,27 The questionnaire
records the frequency and duration of different recreational
activities during the 2-week period before the survey and
whether this was typical. The physical activity assessments
were not designed to evaluate lifelong exercise practices, ex-
ercise patterns at younger ages, physical conditioning, or
quantitative estimations of energy expenditure. Our instru-
ment measured physical activity during the preceding 2
weeks. The 2-week period of activity recall was deemed re-
liable, short enough to allow reasonably accurate recall, yet
long enough to represent the usual activity patterns of most
people.28 In the Northern Manhattan Stroke Study, construct
validity for physical activity assessment was demonstrated
by means of a significant negative correlation of physical ac-
tivity and body mass index (BMI).25

Twenty-five questions, requiring 15–20 minutes to answer,
were provided in Spanish or English depending on the pri-
mary language of participants. If subjects could not complete
the questionnaire independently (n � 12) because of lan-
guage comprehension, reading level, or other (e.g., forgot
glasses), a study coordinator was available to read the sur-
vey. Questions about activities included walking, calisthen-
ics, dancing, bowling, and gardening and more vigorous ac-
tivity, such as hiking, tennis, swimming, bicycle riding,
jogging, and aerobic dancing. An additional Other category
was provided for activities that did not fit one of the speci-
fied activities. A series of yes/no responses was recorded for
each of the questions, posed as: In the last 2 weeks, have you
engaged in physical activity? Each affirmative response was
followed by two other questions: On average, how many
times did you perform this activity over the last 2 weeks?
and On average, how many minutes each time? Participants
were asked to record the frequency, duration, and intensity
(strenuous, moderate, and mild) and whether this was typ-
ical. From these responses, the frequency and duration of
each activity were computed. Lifestyle activities were cate-
gorized as (1) leisure time, such as sports and other exercise,
(2) occupational, (3) transportation-related activity, such as
walking, and (4) household activity. Minutes of physical ac-
tivity were determined for (1) total activity time, (2) walk-
ing time, and (3) nonwalking activity time (leisure time ac-
tivity). All activity time values are reported as mean �
standard error of the mean (SEM) for a 2-week period. An
average of 150 or more minutes per week (300 minutes over
2 weeks) of moderate or strenuous activity was used as a
cutoff point for comparison with previous reports regarding
the amount of weekly exercise and fitting with the recom-
mendations about physical activity and public health.
The frequency and duration of each activity were computed
as total activity time: the sum of the products for the num-
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ber of sessions multiplied by the minutes per session for each
activity over the preceding 2 weeks. When a range of min-
utes or number of sessions was given, the midpoint was used
to calculate time. When information was missing regarding
the number of minutes per session (7 occurrences), the mean
duration among responders for that activity was used for
calculation of total activity time. When the number of ses-
sions for a particular activity was missing (11 occurrences),
a single session was assumed.

Demographics

Race/ethnicity, age, marital status, education, native lan-
guage, country of origin, and number of adults and children
living in the household were examined. Race/ethnicity was
defined by self-identification based on a series of interview
questions modeled after the U.S. census. Race was mutually
exclusive and defined by six categories: white, black, Indian
(American), Eskimo, Asian or Pacific Islander, and other.
Race/ethnic groupings were mutually exclusive. All partic-
ipants responding affirmatively to being of Spanish origin
or identifying themselves as Hispanic were classified as His-
panic, and the country of origin was determined.29 Social re-
sources were defined by educational level and health insur-
ance status. All subjects had insurance, including (1)
Medicaid only or Medicaid/Medicare and no other insur-
ance, (2) Medicare only, and (3) other types. Income data
were derived using median household income according to
ZIP code.

Statistical analysis

Spearman’s rank correlation was used to determine the as-
sociation of age and ordered categorical variables on total
activity time as well as walking and nonwalking activity
times recorded on the questionnaire. Total activity time was
not normally distributed, and a square root transformation
that provided suitable distributional characteristics, as
judged by a Kolmogorov-Smirnov test of normality, a good-
ness-of-fit test (nonparametric method for comparing two
samples), was performed.30 Multifactorial analysis of vari-
ance (ANOVA) models were used to jointly assess the effect
of demographic characteristics and other recorded variables
on total activity time and walking and nonwalking time. For
the multivariable models, a backwards elimination tech-
nique was used for variable selection Candidate variables in-
cluded age (categorized as � 30, 30–39, 40–49, and � 50
years), education (categorized as �8th grade, some level of
high school including high school graduates, and some col-
lege or greater), income (�$30,000 and �$30,000), number
of children (0, 1–2, � 3), and outpatient site. Values are re-
ported as mean � SEM or percent frequency, and p � 0.05
was considered significant for all analyses.

Results

There were 318 self-identified Hispanic women who com-
pleted the survey; participants averaged 44 � 1 years (range
18–84 years) (Table 1). The country of birth or origin was de-
termined in 286 (90%). Of these, 98% were from the
Caribbean Atlantic islands of the Dominican Republic (72%),

Puerto Rico (22%), Cuba (4%), and other regions (2%), in-
cluding Venezuela (n � 3), Ecuador (n � 1), Peru (n � 1),
and Mexico (n � 1). Thirty-one percent were married; 68%
reported they were either single (34%), separated (15%) or
divorced (14%), or widowed (5%) (Table 1). The number of
children in the household was 0 (36%), 1 (23%), 2 (26%), and
�3 (15%). Fourteen percent were graduates of college; the
majority, however, had less education: �8th grade (28%),
some high school (17%), high school graduate (20%), and
some college (21%). Income was categorized as �$30,000
(41%) or �$30,000 (59%); the average household income was
$30,841.

Physical activity: Total activity time, walking, and
nonwalking activity time

The total activity time averaged 385 � 26 minutes over 14
days. Eleven percent of participants met the physical activ-
ity recommendation of moderately intense activity for �30
minutes � 5 times per week; 17% reported no participation
in physical activity. Walking, a form of transportation, was
the most frequent pursuit, averaging 285 � 21 minutes. To-
tal nonwalking exercise time averaged 106 � 15 minutes. To-
tal nonwalking activity time included jogging 25 � 6 min-
utes, dancing 25 � 4 minutes, calisthenics 18 � 4 minutes,
aerobics 18 � 6 minutes, swimming 10 � 4 minutes, and bik-
ing 6 � 2 minutes.
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TABLE 1. DEMOGRAPHIC DATA OF PARTICIPANTS (n � 318)

Number %

Birthplace or country of origin
Dominican Republic 206 72
Puerto Rico 63 22
Cuba 11 3.9
Other 6 2.1

Marital status
Single 108 34.1
Married 98 30.9
Widowed 15 4.7
Divorced 44 13.9
Separated 46 14.5

6 1.9
Number of children

0 111 35.8
1 71 22.9
2 80 25.8
3 35 11.3
�4 13 4.2

Education
�8th grade 88 27.9
Some high school 55 17.5
High school graduate 62 19.7
Some college 66 21.0
College graduate 44 14.0

Income
$10,000–30,000 127 41.0
�$30,000 183 59.0

Native language
Spanish 276 84.4
English 39 12.3
Other 1 0.3



Relation between total and nonwalking activity 
time and variables

There was a significant correlation between the total ac-
tivity time and level of education (r � 0.14, p � 0.01) (Fig. 1).
No significant association, however, was observed with age,
income, primary or native language, or number of children.
Similarly, the ANOVA demonstrated significant differences
in total activity time only with education (Table 2). Greater
total activity time was determined in women who had at-
tended at least some college than in those with at least some
high school education (p � 0.046) or those with �8th grade
education (p � 0.022).

Nonwalking activity time correlated significantly with age
(r � �0.34, p � 0.001) (Fig. 2A) and level of education (r �
0.25, p � 0.001) (Fig. 2B). Both age (p � 0.002) and education
(p � 0.049) were independently significant in the ANOVA
model (Table 2). Nonwalking activity times were signifi-
cantly greater in the 18–29-year age group than in older age
groups and in college-educated women than in those with
an �8th grade education (Fig. 2). No variable was signifi-
cantly associated with walking times.

Discussion

Inadequate physical activity is a serious public health is-
sue in the United States, and significant disparities in activ-
ity levels exist.1 In this cohort of adult women, less than one
eighth meet the current national recommendations for phys-
ical activity estimated by total activity time, and 17% do not
participate in any physical activity. Physical activity in this
population is considerably less than currently recom-
mended. Furthermore, most physical activity involves walk-

ing, which averaged 285 � 21 minutes, rather than more
strenuous endeavors. Our population had limited nonwalk-
ing activity (e.g., jogging, running, dancing) which averaged
only 106 � 15 minutes over 14 days.

Distinctions between Hispanic subgroups

Data concerning physical activity for women of minor-
ity racial and ethnic groups are sparse despite the fact that
minority women are at risk for adverse vascular outcomes
associated with limited physical activity.31 Overall, non-
Hispanic white adults (65.7%) are more likely than non-
Hispanic black adults (49.3%) and Hispanic adults (45%)
to engage in some leisure time physical activity. Among
Hispanics, gender differences exist, such that 69% of men
but 89% women never engage in vigorous leisure time ac-
tivity.32

The U.S. Census Bureau does not cross-tabulate specific
Spanish-origin groups; breakdowns are presented only for
Hispanics as a whole. Grouping Hispanics without con-
sideration for social, historical, cultural, health, and so-
cioeconomic distinctions33,34 hampers our understanding
of lifestyle differences impacting behavior.35 It was our
goal to describe physical activity among a subgroup on the
rise, whose origins or ancestors derive primarily from the
Caribbean/Atlantic islands. Hispanics from the Carib-
bean/Atlantic islands and coastal regions of Central and
South America have nutritional habits and diet, traditions,
and customs that differ from Mexicans, as well as distinc-
tions in health and indicators of socioeconomic status.36,37

Only 20% of Caribbean Hispanics have an active level of
daily activity compared with 31% of Mexicans.38 In our co-
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FIG. 1. Total activity time and education level.



hort, inactivity is greater (89%) than among non-Hispanic
white women (79.7%) or Mexican American women
(61.5%).39

Education

Among our subjects, greater total activity time was found
among those who had attended at least some college com-
pared with those with some high school education or �8th
grade education. Moreover, age and education were corre-
lated with nonwalking activity times (leisure time). Non-
walking activity times were significantly greater in the
18–29-year-old age group and in college-educated women

than those with �8th grade education. Given the risk re-
duction associated with even minimal levels of physical ac-
tivity, opportunities to educate and counsel on the value of
activity are significant.40

Limitations

The study provides insight into a largely Caribbean His-
panic population living in New York City and may not be
representative of all women from Caribbean/Atlantic is-
lands. As physical activity was assessed by self-report, some
misclassification due to recall is possible. Further, environ-
mental barriers to activity, such as transportation, child care,
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TABLE 2. ANALYSIS OF VARIANCE MODELS

SSa df MS f value p value

A. Total activity time
Education categoryb 1118.6 2 559.08 4.37 0.013
Error 39915.4 312 127.93

B. Nonwalking time
Age categoryc 1105.7 3 368.6 5.28 0.002
Education categoryb 424.63 2 212.3 3.04 0.049
Error 21285.1 305 69.79

C. Walking time
Error 33677.7 317 106.24

aSS, sum of squares; df, degrees of freedom; MS, mean squares.
bEducation information missing in 3 subjects.
cAge missing in 4 subjects.

FIG. 2. Nonwalking activity time and (A) age and (B) education level.



isolation, character of the neighborhood, and safety, were not
examined. Studies of increased sample size and larger geo-
graphic areas are needed. 

Conclusions

Our findings describe low physical activity patterns
among a subgroup of Hispanics whose origins or ancestors
derive primarily from Caribbean/Atlantic islands. Current
national recommendations for physical activity are met by
11%, and 17% do not participate in any physical activity. Our
observation that education is a critical factor related to par-
ticipation in physical activity suggests that programs are
needed to address the promotion of a physically active
lifestyle.
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