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Abstract Lack of physical activity is a leading contrib-

utor to obesity in the US. The unusually high rates of

obesity in African-American (AA) women corroborate

with lack of recommended levels of exercise in this pop-

ulation. The purpose of this study was to describe exercise

behaviors and intention to change using the stages of

change (SOC) model in a sample of AA women. A pop-

ulation-based observational study was conducted with 292

AA women in Florida. Outcome variables were engaging

in aerobic, strength-based, and stretching exercise. More

than half (61.25 %) did not engage in strength-based

exercise, more than a third (37.7 %) did not engage in

aerobic exercise, and a little less than half (45.9 %) did not

participate in stretching exercise. SOC was the main

independent variable. Women in action and maintenance

SOC were significantly more likely to engage in aerobic

exercise (OR 16.1, 95 % CI 7.09–25.7), strength-based

exercise (OR 15.4, 95 % CI 6.58–22.7), and stretching

exercise (OR 3.80, 95 % CI 1.91–7.52). The SOC is

reflective of actual exercise behavior in AA women. A

large number of AA women do not engage in regular

recommended levels of exercise. Understanding SOC can

be essential to developing culturally appropriate and

motivation matched interventions for improving AA

women’s exercise habits.
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Obesity rates have more than doubled in US adults in the

last three decades [1]. While recent estimates suggest that

overall rates plateaued or even declined among some

groups, obesity is widespread and continues to be a leading

public health problem [1, 2]. More than two-thirds of US

adults are overweight or obese [2]. In general, rates of

overweight and obesity are higher in African-American

adult women than any other racial or ethnic group. Recent

national data show that 82.0 % of Black women are

overweight or obese compared to 77.2 % of Hispanic

women and 63.2 % of White women [2]. In addition, over

half of Black women are obese (compared to 37.1 % of

Black men and 32.8 % of White women) [2].

Prevention of obesity is a major public health issue and

lack of physical activity and exercise are known to be

important determinates of obesity [3]. Despite the numer-

ous benefits of physical activity and exercise and the recent

recommendations by major health organizations, in 2014,

less than half of women in the US reported regular par-

ticipation in moderate or vigorous physical activity as

recommended by health organizations with lower preva-

lence found among Black women [4]. Reasons why Afri-

can-American women fail to be physically active or

exercise continue to be explored although it is evident that

African-American women participate significantly less

often than other ethnic/racial group or gender [5, 6]. In fact,

2008–2010 data show that 51.3 % of African-American

women participated in some level of aerobic exercises and

16.1 % who participated in some level of strength exercises

compared to 66.1 % of White women who participated in

some level of aerobic exercises and 26.2 % who partici-

pated in some level of strength exercises, respectively [7].
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The search for more evidence on the factors that influ-

ence physical activity engagement in African-American

women to subsequently inform intervention development

continues. Developing interventions to improve physical

activity will require identifying theories that inform

understanding of African-American women’s perceptions

of various exercise behaviors and intention to engage in

those behaviors.

The stages of change (SOC) construct of the transthe-

oretical model (TTM) has been used extensively to guide

interventions to modify unhealthy behaviors [8]. Accord-

ing to the SOC, health behavior change involves progres-

sion through five stages: (1) precontemplation representing

no intention of changing behavior in the foreseeable future

(defined as the next 6 months); (2) contemplation repre-

senting an intention to change within the next 6 months;

(3) preparation representing an intention to change within

the immediate future (defined as the next month); (4)

action representing that a behavior change has been made

within the past 6 months; and (5) maintenance represent-

ing changes made and sustained for 6 months or longer

[8].

The SOC construct of the TTM has been found to be

successful in developing effective interventions for tobacco

use prevention [8]. The model has also been used to

explain and modify obesogenic behaviors like unhealthy

diet (especially with African-American women) [9, 10].

However, SOC has not been adequately tested with Afri-

can-American women in relation to their exercise behav-

iors. Understanding African-American women’s perception

of their stage of physical activity and actual exercise

behavior could provide important insight for continual

intervention developments. For example, a recent study

found that for some dietary behaviors, African-American

women in action and maintenance SOC were less likely to

eat healthy compared to women in contemplation or

preparation SOC. The perception of being in a stage was

not always consistent with actual behaviors regarding diet

[9]. On the contrary, little is known about exercise habits

among African-American women and the association of

exercise habits with intention to change. Thus, the purpose

of this study was to examine the association between SOC

and exercise habits in a sample of African-American

women.

Methods

Participants and Study Design

This cross-sectional population based study was approved

by the University of Florida Institutional Review Board-03.

African-American research assistants recruited women

living in four urban environments throughout Florida.

Information about the study was distributed at churches,

daycares, grocery stores, hair salons and sorority meetings

in four major towns of Florida, US (i.e. Fort Lauderdale,

Jacksonville, Miami, and Tampa, and at the four collabo-

rating universities). Information about the study was also

posted on community and university websites, and shared

throughout the authors’ professional, social, and personal

networks. An a priori power analysis for external validity

of the results was conducted.

Based on an eligible population of approximately

1.4 million adult African-American women in Florida, and

a 75/25 split with regard to the practice of interest (i.e.

assuming that less than a fourth of all participants would be

engaging in healthy eating), it was determined that a

sample of 289 adult African-American women would be

needed to make inferences to the total population with a

sampling error of ±5 %, at the 95 % confidence level [11].

A total of 350 women agreed to participate in the study and

292 women met inclusion criteria (being African-Ameri-

can, C18 years of age, and living in Florida).

Instrument, Variables, and Measures

A questionnaire with face validity was developed for this

study based on a comprehensive literature review on

African-American women’s exercise habits and SOC. The

questionnaire was developed using items from the behav-

ioral risk factor surveillance system (BRFSS) survey, a

national household assessment about lifestyle and behav-

ior. African-American women from the community

(n = 9) and three (3) survey research and public health

experts, ages 18–60 years old, reviewed the questionnaire

to ensure content validity. Questions were reworded, con-

densed, or deleted as a result of reviewers’ feedback. The

final questionnaire consisted of 90 items assessing health

behaviors, health status, overall health views, SOC for

health behaviors, and socio-demographic factors.

Readiness to Change Physical Activity

Readiness to change exercise habits was measured by the

statement ‘‘Indicate how ready you are to make the changes

or improvements in your health in the following areas: be

physically active.’’ Responses were ‘‘haven’t thought about

changing (precontemplation)’’, ‘‘plan a change in the next

6 months (contemplation)’’, ‘‘plan to change this month

(preparation)’’, ‘‘recently started doing this (action)’’ and

‘‘do this [practice] regularly [last 6 months] (mainte-

nance)’’. The SOC questions were modeled from Pro-

chaska and Velicer’s TTM and Sutton’s single-item

measure guidelines to increase validity [12, 13].
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Current Physical Activity

Physical activity was assessed using three items: aerobic

exercise—‘‘How many days per week do you take part in

some type of aerobic exercise of at least 20–30 min dura-

tion (fitness walking, cycling, jogging, swimming, aerobic

dance, active sports)? Responses were ‘none’, ‘1’, ‘2’, ‘3’,

‘4’, ‘5’, ‘6’ or ‘7 days’. Strength exercises were assessed

by asking ‘‘How many times per week do you do strength-

building exercises such as sit ups, pushups, or use weight

training equipment?’’ Responses were ‘None’’, ‘Once per

week’ ‘\Twice per week’, or ‘Three or more times’.

Stretching exercises were assessed by asking ‘‘How many

times per week do you do stretching exercises to improve

flexibility of your back, neck, shoulders, and legs?’’

Responses were ‘None’, ‘Once per week’ ‘\Twice per

week’, or ‘Three or more times’.

Healthy Eating Index

Given the association between diet and physical activity, a

healthy eating index was created to control confounding.

Thus, the healthy index ranged from 0 to 6, resulting from a

‘Yes’ response to each of the following: eating breakfast

every day; seldom or never eating unhealthy snacks; sel-

dom or never adding salt to foods; eating C4 fruits and

vegetables per day; eating only low fat foods; and eating

only whole grain products.

Family Disease History

Ranging from 0 to 8, family disease history was determined

by summing ‘Yes’ responses to having any of the following

disease conditions in the family: breast cancer; colorectal

cancer; coronary heart disease, heart attack, or coronary

surgery; depression; diabetes; high blood pressure, high

blood cholesterol; thyroid disease.

Personal Disease History

Ranging from 0 to 12, personal disease history was deter-

mined by summing ‘Yes’ responses to having any of the

following disease conditions: asthma; bowel polyps or

inflammatory bowel disease; cancer; chronic bronchitis or

emphysema; coronary heart disease, congestive heart fail-

ure, angina, heart attack, or heart surgery; depression;

diabetes; high blood pressure; sciatica or chronic back

problems; stroke; thyroid disease.

Data Analysis

For the purpose of this study, physical activity, SOC to be

physically active, age, family and personal health history,

BMI, education, income, marital status, a measure for

healthy eating and socio-demographic factors were inclu-

ded in analyses. Data were analyzed using SAS version

9.13. Data were tested for normality, and analyzed using

nonparametric tests of Chi square statistics and logistic

regression. Logistic regression was used to analyze asso-

ciations between each exercise practice (dependent vari-

able) and SOC (independent variable), controlling for

socio-demographic characteristics and health status. Sig-

nificance levels were assumed a priori at p\ .05 for all

analyses.

Each exercise practice was separately modeled as the

dependent variable and dichotomized as ‘yes’/‘no’ (for

aerobic exercise, strength exercise, stretching exercise)

where participating in aerobic exercise, strength exercise or

stretching exercise for C1 day per week was coded as

‘Yes’; those reporting ‘None’ was coded as ‘No’.

SOC was dichotomized into precontemplation, con-

templation and preparation as the referent group, and

action and maintenance as the comparison group. Age,

BMI, family and personal disease history, and healthy

eating index were included as continuous variables while

education, income and marital status were included as

categorical variables. Education was dichotomized into

‘bachelors/masters/doctorate’ versus ‘high school or less’.

Marital status was dichotomized as ‘married’ versus ‘oth-

ers’ comprised of single, divorced, separated and widowed.

Results

Background and Demographic Characteristics

A total of 292 African-American women participated.

Table 1 shows demographic characteristics of respondents.

Overall, the average age was 36.4 years with more than

half having at least a Bachelor’s Degree. Almost a fifth

(24 %) of respondents earned between $30–$49 K and

45.6 % were never married. The healthy eating index, on

average was 1.93 where 83.8 % reported B3 healthy eating

habits. Regarding general health status, the average BMI

was 27.5 while 85.9 % of respondents report having a

family history of 1–4 chronic diseases. On the other hand,

55.9 % of respondents report having none of the listed

disease conditions.

Exercise Practices Among Study Participants

Table 2 shows the percent of respondents who report par-

ticipating in aerobic-, strength- and stretching- exercises.

While more than a third (37.7 %) reported not participating

in any aerobic exercise each week, 12.8 % report partici-

pating in aerobic activity C5 days each week. Regarding

370 J Community Health (2016) 41:368–375
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strength based exercises, the majority (61.2 %) of respon-

dents report not participating in any type of strength based

exercises each week. In addition, a plurality (46 %) of

respondents reported that they do not participate in any

stretching exercises.

Association of Self-Reported Exercise Habits

with Stage of Change

Table 3 shows the bivariate associations between self-re-

ported exercise habits and SOC. Those who were in the

action and maintenance SOC were significantly more likely

to participate in aerobic exercises (p\ .0001), strength

based exercises (p\ .0001) and stretching exercises

(p\ .0001) compared to those in other SOC. Interestingly,

women in the contemplation SOC, compared to women in

the preparation SOC, participated more in aerobic exercises

(18.8 vs. 15.6 %), strength based exercises (5.66 vs.

3.45 %) and stretching exercises (15.1 vs. 8.77 %),

respectively.

We conducted a multivariate logistic regression analysis

and the results are reported in Table 4 which shows odds

ratios (ORs), adjusted ORs (AORs) and confidence inter-

vals (CIs) for the association between actual exercise

activities and SOC for becoming physically active while

adjusting for covariates. While adjusting for covariates,

women who were in the maintenance and action SOC were

16.1 times (CI 7.09–25.7) more likely to participate in

aerobic exercises compared to women in other SOCs.

Furthermore, women who were in the maintenance and

action SOC were significantly more likely to participate in

strength-based (AOR 15.4; CI 6.58–22.7) and stretching

(AOR 3.80; CI 1.91–7.52) exercises compared to women in

other SOCs. No other covariate, except healthy diet index,

was associated with any type of physical activity or exer-

cise; the healthy diet index (AOR 1.23; CI 1.55–1.97) was

significantly associated only with stretching exercises.

Discussion

A major finding of this study is that 62 % of women fail to

participate in aerobic exercise for 3 or more days per week.

Additionally, 61 % of women do not participate in any

kind of strength exercises while 46 % do not participate in

Table 1 Participant demographics

Overall %

Average age: n = 292, mean [SD] 36.4 [12.2]

Education/highest degree earned, n = 287

None 0.35

GED 1.40

HS diploma 30.31

Bachelor’s degree 32.40

Master’s degree 15.68

Doctorate 3.48

Other 16.38

Household income, n = 281

\10,000 8.19

10,000–19,999 6.05

20,000–29,999 13.17

30,000–49,999 24.20

50,000–74,999 17.08

75,000–99,999 9.96

100,000–129,999 3.56

130,000–149,999 0.70

150,000? 2.14

Unknown 4.27

Refused 10.68

Marital status, n = 287

Single (never married) 45.6

Married 39.7

Divorced 11.5

Widowed 2.10

Separated 1.10

Healthy eating index, n = 283, mean [SD] 1.93 [1.54]

0 20.9

1 23.3

2 21.6

3 18.0

4 9.5

5 4.9

6 1.8

Health status

Body mass index, n = 277, mean [SD] 27.48 [6.33]

Family disease history, n = 263

0 (no disease) 6.51

1 18.2

2 26.0

3 27.7

4 14.0

5 5.14

C6 2.40

Personal disease history, n = 263

0 (no disease) 55.9

1 27.0

Table 1 continued

Overall %

2 10.3

3 4.18

4 2.66
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any kind of stretching exercises each week. This is

important given that the Center for Disease Control and

Prevention (CDC) recommends for adults to participate in

a combination of 150 min a week of moderate-intensity

aerobic activity and 2 or more days a week of muscle-

strengthening activity [14]. Having so few women

participate in daily physical activity may significantly

hinder efforts to reduce individual health disparities.

We also found that, while controlling for covariates,

women in maintenance/action SOC for becoming physi-

cally active were significantly more likely to engage in

exercise activities. These findings seem to support the

Table 2 Exercise practices among study participants

Percent (%) N (%)

292 (100)

Aerobic exercises, n = 289

How many days per week do you take part in some type of aerobic exercise at least 20–30 min duration (fitness walking, cycling, jogging,

swimming, aerobic dance, active sports)?

7 days 5 (1.72)

6 days 6 (2.08)

5 days 26 (9.00)

4 days 20 (6.95)

3 days 53 (18.33)

2 days 37 (12.80)

1 day 33 (11.42)

0 days 109 (37.7)

Strength exercises, n = 289

How many times per week do you do strength-building exercises such as sit ups, pushups, or use weight training equipment?

Three or more times per week 39 (13.49)

Twice per week 35 (12.11)

Once per week 38 (13.15)

None 177 (61.25)

Stretching exercises, n = 287

How many times per week do you do stretching exercises to improve flexibility of your back, neck, shoulders, and legs?

Three or more times per week 59 (20.56)

Twice per week 38 (13.24)

Once per week 58 (20.21)

None 132 (45.99)

Table 3 Bivariate analysis examining association of self-reported exercise habits with stage of change

Precontemplation

n (%)

Contemplation

n (%)

Preparation

n (%)

Action

n (%)

Maintenance

n (%)

Chi square;

p value

Aerobic exercise, n = 274

C2 days 2 (18.2) 10 (18.8) 9 (15.6) 56 (65.1) 64 (96.9) \.0001

1 day 1 (9.10) 4 (7.55) 10 (17.2) 14 (16.3) 1 (1.52)

0 days 8 (72.7) 39 (73.6) 39 (67.2) 16 (18.6) 1 (1.52)

Strength based exercises, n = 274

C2 times per week 1 (9.09) 3 (5.66) 2 (3.45) 40 (46.5) 35 (53.0) \.0001

Once per week 3 (27.3) 3 (5.66) 4 (6.90) 15 (14.4) 11 (16.7)

None 7 (63.6) 47 (88.7) 52 (89.7) 31 (36.0) 20 (30.3)

Stretching exercises, n = 272

C2 times per week 3 (27.3) 8 (15.1) 5 (8.77) 30 (35.3) 46 (69.7) \.0001

Once per week 4 (36.4) 8 (15.1) 13 (22.8) 20 (23.5) 11 (16.7)

None 4 (36.4) 37 (69.8) 39 (68.4) 35 (41.2) 9 (13.6)

* % may not total 100 due to rounding

372 J Community Health (2016) 41:368–375
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hypothesis that one’s SOC for becoming physically active is

consistent and reflective with one’s actual practice of being

physically active. A study by Garber et al. [15] supports our

findings in part where being a female and African-American

was significantly associated with lower levels of physical

activity and being in precontemplation or contemplation

stage for exercise. Interestingly, lack of physical activity in

African-American women seems to be a longitudinal phe-

nomenon. Another study of adult African-American women

found that women who were inactive during adolescence

were 6 times more likely than other women to be in an early

stage of change in physical activity (precontemplation or

contemplation stage). Whereas, women who were self-

motivated to be physically active and had support of friends

and family were more likely than other women to be in

maintenance stage of activity [16]. This corroborates with

published evidence where it has been reported that African-

American females misperceive their weight, have higher

rates of obesity, and have lower levels of physical activity

since early adolescence. Therefore, interventions should be

planned in communities for African-American women

starting at a younger age [17–19].

We also found that women with higher healthy diet

indices were significantly more likely to participate in

stretching exercises although no differences were found

between healthy diet indices and aerobic or strength exer-

cises. The finding that healthy diet index, for the most part,

is not associated with physical activity is contrary to other

findings showing that healthy eating and physical activity

are significantly associated [20].

Our results also indicate that actual disease conditions or

knowledge of family’s disease and conditions may not

readily influence women’s decisions to participate in any

kind of exercise. This is important since many health

promotion programs, previously modeled from the Health

Belief Model supports theories that knowing of one’s or

family members’ illnesses increases the likelihood to

engage in healthier behaviors [15, 21].

Our findings appear generalizable to African-American,

especially those in the South since the study recruited

African-American women throughout Florida, regardless

of sociodemographic factors or socioeconomic statuses.

However, our sample may be unique since it arguably

represents a middle class group of African-American

women, who are underrepresented in research. For exam-

ple, 52 % of our participants had at least a Bachelor’s

Degree compared to 8.6 % of African-American women in

the United States, in 2010 [22]. In addition, 58 % of par-

ticipants reported incomes C$30 K, which further repre-

sents a middle-class group of African-American women, a

group typically underrepresented in health research studies.

Interestingly, a recent report from the CDC indicates

that those who have higher socioeconomic statuses tend to

have better health behaviors [23]. However, a study by

Gaston et al. [24] found that African-American women of

lower socioeconomic status had higher levels of exercise

than African-American women of higher socioeconomic

status. On the other hand, our findings are more consistent

with those of Komar-Samardzija’s [25] study reporting that

African-American women, regardless of status, struggle

with consistently participating in physical activity. The fact

that this was a convenient sample of middle-class African-

American women living throughout Florida may have

resulted in a sample more likely to be aware of, and eager

to change health behaviors. However, this would intu-

itively result in a group of women reporting higher levels

of physical activity, which we did not observe.

While we believe our findings contribute new informa-

tion to an understudied phenomenon in African-American

women, there are limitations. For example, one potential

limitation includes the fact that all data are self-reported.

Several studies reported that African American women

were more likely to underestimate their weight [17, 26, 27],

which could be explained by the idea of wanting to be more

socially desirable or accepted. Furthermore, physical

activity/exercise practices could also be overestimated,

which would be consistent with other findings [28]. How-

ever, that would further support our findings that few

African-American women participate in aerobic, strength

and stretching exercises per national recommendations.

Another potential limitation is that we did not seek to

measure the underlying mechanisms for participants and

given the cross-sectional study design, did not measure any

movement throughout the various SOC. Also, as our study

was observational, cause and effect relationships could not

be established.

Conclusions

In conclusion, we found that a large number of African-

American women fail to participate in regular exercise and

level of physical activity is strongly associated with SOC

for exercise. Results of our study provide key leverage

points for practitioners to develop interventions matched

with the profile of African-American women in commu-

nities. Our study indicates that distinct profiles exist within

African-American women who are physically active and

those who are not. For example, it might be possible that

women in precontemplation or contemplation lack knowl-

edge about exercise recommendations, lack support to

engage in exercise, or may face substantial barriers to

engaging in exercise. For this group the appropriate inter-

ventions should help women move from precontemplation

to preparation and action by use of appropriate processes of

change (e.g. awareness and consciousness rising) and by
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increasing self-efficacy. In contrast, women who already

engage in recommended levels of exercise may require

more sophisticated interventions to ensure that they con-

tinue to engage in such healthy behaviors. These stage

matched interventions have been found to be effective and

can be implemented at multiple levels (interpersonal,

social, organizational, or community based). The first step

is to correctly identify women in different stages of change

for exercise and subsequently, motivation matched inter-

ventions should be implemented.
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