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Abstract

Background—A thorough understanding of gender differences in physical activity is critical to
effective promotion of active living in older adults.

Objectives—To examine gender and age differences in levels, types and locations of physical
activity.

Design—Cross-sectional observation.

Setting—Car-dependent urban and rural neighborhoods in Worcester County, Massachusetts,
USA.

Participants—111 men and 103 women aged 65 years and older.
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Measurements—From 2012 to 2014, participants were queried on type, frequency and location
of physical activity. Participants wore an accelerometer for 7 consecutive days.

Results—Compared to women, men had a higher mean daily step count (mean (SD) 4385 (2122)
men vs. 3671(1723) women, p=0.008). Men reported higher frequencies of any physical activity
and moderate-to-vigorous physical activity, and a lower frequency of physical activity inside the
home. Mean daily step counts and frequency of physical activity outside the home decreased
progressively with age for both men and women. Women had a sharper decline in frequencies of
self-reported physical activity. Men had a significant decrease in utilitarian walking, which women
did not (p=0.07). Among participants who reported participation in any physical activity (n=190),
more women indicated exercising indoors more often (59% vs. 44%, p=0.04). The three most
commonly cited locations for physical activity away from home for both genders were streets or
sidewalks, shopping malls, and membership-only facilities (e.g., YMCA or YWCA). The most
common types of physical activity, performed at least once in a typical month, with over 40% of
both genders reporting, included light housework, brisk walking, leisurely walking, and stretching.

Conclusion—Levels, types and location preferences of physical activity differed substantially by
gender. Levels of physical activity decreased progressively with age, with greater decline among
women. Consideration of these gender differences is necessary to improve the effectiveness of
active living promotion programs among older adults.
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INTRODUCTION

Adequate levels and proper type of physical activity is critical for the prevention of chronic
diseases and disabilities among older adults.(1-3) Moderate physical activity, such as
walking, has been widely recommended by the Centers for Disease Control and Prevention
(CDC) and health professionals for older adults as a means of reducing risk for chronic

conditions and disabilities.(4, 5) Older men and women differ in a number of socioeconomic

(e.g., education, family income, culture, social norms) and biological factors that influence
health behaviors. A better understanding of gender differences in the patterns and
determinants of physical activity behaviors may shed light on the design of active living
promotion programs that address the specific needs of both genders.

Although personal determinants of physical activity are well documented in the literature,
less is known about the adaptation to and use of residential environments among older
adults. Several built environment factors have been associated with type and level of adult

physical activity (6-8) including low population density in suburbs (9), car dependency (10),

proximity to shops and health care facilities (11), lack of access to fitness facilities (12),
lower “walkability” (13), limited access to public parks and recreational areas (14),
availability and conditions of sidewalks or walkways in neighborhoods (15, 16), and
opportunities to make utilitarian walking trips from home (17). Older adults may have more
physical limitations and no longer routinely travel outside their neighborhoods to work.
Therefore, their daily living, health, and well-being may depend more on neighborhood
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resources in close proximity to their homes. Compromised mobility and reduced income and
ability to drive limit their use of fitness facilities. Therefore, access or proximity to resources
critical for healthy aging may influence aging in various aspects. In this study, we
investigated gender differences in mobility patterns and levels, types and location of physical
activity. Findings from this analysis may have important implications for healthy aging
promotion.

According to the American Community Survey of 2015, Worcester County, including the
City of Worcester, is a metropolitan area in Central Massachusetts, with a population of
approximately 680,000 in 2015. The county includes a mix of urban, suburban and rural
neighborhoods. The area is highly car-dependent and has infrequent bus services limited to
the City of Worcester. Among workers 16 years and over living in households, 96.4% have
access to at least one motor vehicle.

Recruitment of participants

Community-dwelling older adults were recruited in the study area. To increase the diversity
and representativeness of the study sample, an “area-based” strategy was used for
recruitment and oversampling of participants living in rural neighborhoods. Participants
were recruited through presentations at community organization meetings, distribution of
flyers, and direct mail. Promotional materials, interest surveys and brief presentations were
offered at each venue and tailored to meet site preferences. To promote the study, venues
included senior centers, veteran’s organizations, and men’s breakfasts at retirement villages.
The opportunity to participate was offered, asking those who were interested to complete a
form for further contact. In addition, flyers were distributed at the public housing authority,
health clubs and at health fairs. Names, home addresses, phone numbers, and email
addresses (if available) of potential participants were obtained through the above-mentioned
venues as well as through the University of Massachusetts Medical School (UMMS) Centers
for Clinical and Translational Science Conquering Diseases database. Letters and interest
surveys were mailed to randomly selected addresses in rural, suburban and urban zip codes.
Once a prospective participant expressed interest, the program director or designee contacted
the person, explained the study, determined eligibility, and mailed the prospective participant
a consent form.

To be eligible for the study, individuals had to be aged 65 years or older, able to provide
consent, English speaking, ambulatory with or without assistive devices, willing and able to
perform all study-related activities independently or with a designated caregiver, and pass
cognitive function screening with 3 or fewer errors on the Short Portable Mental Status
Questionnaire(18).

The consent form was reviewed with the prospective participant. Once consented, a baseline
visit was scheduled for each participant. Multiple methods of participation were offered,
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including a one-on-one visit with a study team member at UMMS, at a Senior Center, or at
their home, according to participant preferences and needs.

Surveys completed at home were returned by mail using a study-provided pre-paid envelope.
Each participant completed two batteries of survey instruments, which took about 2-3 hours.
The first battery included surveys to assess sociodemographics, health and health care,
lifestyle factors, anxiety, lower extremity problems, and fall history and falls efficacy. In the
week following the completion of the first battery, participants wore an accelerometer and
Global Positioning System device for 7 consecutive days and completed dietary intake
measures including 3 24-hour recalls of dietary intake within the 7 days. The second battery
included instruments measuring physical activity, activity time and place, and depression.
Self-reported weight and height were recorded and used to calculate participant body mass
index.

The study protocol was approved by the University of Massachusetts Medical School
Institute Review Board (Docket #: H-14793).

Personal data

Each participant was queried about their sociodemographic characteristics, physical and
mental health conditions, lower extremity symptoms and problems, history of falls and fall
injuries, health care utilization in the past year, and lifestyle behaviors itemized in Table 1.
Assessment of most characteristics was by self-report using survey questionnaires designed
by this study, along with a number of standardized instruments including the Tinetti Falls
Efficacy Scale for fear of falling,(19) Beck Anxiety Inventory,(20) CES-D Depression Scale,
(21) and the Short Portable Mental Status Questionnaire for cognitive impairment,(18) and
Activities of Daily Living for physical limitations.

Measurement of physical activity

Physical activity was measured objectively with an accelerometer (ActiGraph GT3X-Plus)
worn by each participant during all waking hours for 7 consecutive days. A daily mean
number of steps was calculated for each person, excluding any non-wearing days.

Self-reported measures of physical activity were assessed through the Community Healthy
Activities Model Program for Seniors (CHAMPS) survey of frequency of exercise activities,
both recreational and functional.(22, 23) Measures included 1) frequency of all exercise
activities; frequency of moderate-to-high-intensity exercise; 3) frequency of performing
physical activities in the home; 4) frequency of performing physical activities away from
home; 5) frequency of walking for utilitarian purposes (e.g., walk to a food store in
neighborhood); and 6) frequency of walking for recreational purposes (i.e., walk for at least
10 minutes for exercise in neighborhood).

To investigate differences in preferences for place of physical activity, participants were
asked, “When performing physical activities away from home, do you usually do them
indoors or outdoors?” Participants also were asked to choose from a list of 11 locations at
which they perform physical activity at least once a month.
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Statistical analysis

RESULTS

Participant characteristics were summarized by gender. Gender differences in
sociodemographic, physical and mental health, and lifestyle factors were evaluated using
Chi-squared tests for percentages or Wilcoxon rank-sum tests for continuous variables.

Gender differences in 7 physical activity measures were examined using regression models.
For mean daily step count and CHAMPS frequency of all exercise activities, linear
regression models were used. For the other 5 self-report physical activity measures that had
skewed distributions, negative binomial regression models were used. The coefficients for
female versus male gender were reported with and without covariate adjustment (see list of
covariates in Table 2 footnote). To preserve degrees of freedom when adjusting for multiple
covariates, a single composite adjustment score was derived for each outcome for each
person using the entire set of adjusting factors as predictors in regression models. Each
person’s composite score was then predicted as the sum of all the products of each specific
regression coefficient multiplied by his/her value of the corresponding characteristic.(24)
The composite score was used in the regression models to obtain covariate-adjusted
coefficients for gender differences. Finally, gender differences in preferences for type and
location of physical activity were tested using logistic regression models.

Participant characteristics

Participants included 111 men and 103 women, 88% White, and had mean (SD) age of 74
(6) years, and a mean of 15 years of education (Table 1). Compared to men, more women
had an annual income <$50,000 (p=0.02) and lived alone (p=0.001). Women also reported a
higher degree of anxiety and a higher prevalence of respiratory disease and osteoporosis. A
greater proportion of men had diabetes, and men had a slightly higher mean body mass
index.

Level and frequency of physical activity

As shown in Table 2, average daily step counts were approximately 16% higher for men than
for women (p=0.008). Self-reported frequencies of all exercise activities and of moderate-to-
vigorous intensity exercise activities also were significantly higher for men than women.
However, women reported a higher frequency of physical activity inside the home.
Adjustment for personal characteristics decreased the magnitude of the gender difference in
physical activity frequencies by approximately 29%, although all differences remained
statistically significant.

Frequencies of physical activity away from home or for utilitarian and recreational walking
did not notably differ by gender. It may be noted that utilitarian walking was very infrequent
on average in this largely car-dependent population, with a mean frequency of 1.2 times per
month.

As shown in Table 3, all 7 physical activity measures decreased with age when data from
men and women are combined; significantly so for mean daily step counts and frequency of
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performing physical activity outside the home. Women showed a somewhat sharper decrease
in frequencies of self-reported activities than did men, and men had a significant decrease in
utilitarian walking, while women did not.

Place of physical activity

Among 190 participants who reported participation in any physical activity, 59% of women
and 44% of men indicated exercising indoors more often (p=0.04), whereas 22% of women
and 30% of men reported exercising outdoors more often (p=0.22). About 27% of men and
20% of women reported approximately equal frequencies for exercising indoors versus
outdoors. The three most commonly cited locations for physical activity away from home
for both genders were streets or sidewalks, shopping malls, and membership-only facilities
(e.9., YMCA/YWCA, gym, yoga, martial arts). Substantial proportions of men and women
visited religious centers, and civic places (e.g., senior center, town hall) (Table 4).

Type of physical activity
Based on the CHAMPS survey, in a typical month men were more likely than women to
participate in golfing, heavy housework (e.g., washing windows, cleaning gutters), heavy
gardening (e.g., shoveling, raking), and moderate-heavy strength training (Table 5).
Activities more likely to be chosen by women were light housework (e.g., dusting,
sweeping), yoga/tai-chi, and aerobic dance. The most common types of physical activity,
performed at least once in a typical month, with over 40% of both genders reporting, were
light housework, brisk walking, leisurely walking, and stretching.

DISCUSSION

Gender differences in health and health behaviors have received greater attention in recent
years. A recent policy of the US National Institutes of Health (NIH) requires inclusion of
sex/gender in study design to improve the scientific rigor of NIH-funded studies. Gender
differences in amount of physical activity have been reported in many previous studies of
older adults. However, the type, location and influential factors on physical activity remain
poorly understood. This study contributes to the literature new data on gender differences in
physical activity among older adults living in car-dependent urban and rural neighborhoods.
To our knowledge, these gender differences have not been well documented in the literature,
and should be carefully investigated to improve strategies for promoting active living in
older populations.

This study observed that both objectively-measured and self-reported physical activity levels
and frequencies were significantly higher among older men than women. Older men had
higher levels and greater frequency of moderate-to-vigorous intensity physical activity, and
higher frequency of exercising outside the home. Both levels and frequencies of physical
activity decreased with age, especially for daily step counts and frequency of performing
physical activity outside the home. Women had a faster decline in frequencies of self-
reported activities. The data suggested the progressive decline in frequency as well as time
going outdoors in both genders.
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With respect to preferences of indoor and outdoor exercise locations, men and women also
differed substantially. About 59% of women and 44% of men reported exercising indoors
more often than outdoors. About 56% of men reported exercising outdoors more often or as
often as indoors. The data indicated a greater importance of places to do outdoor exercise for
older men. The data also confirmed the importance of public indoor and outdoor places for
exercises for both men and women, that is, both streets or sidewalks and shopping malls are
reported as the most frequent exercise places away from home. While a relatively high
proportion of participants used membership-only facilities, substantial proportions of men
and women visited other public indoor places such as religious centers, and civic places
(e.g., senior center, town hall). The data highlight the importance of these public indoor and
outdoor places for promoting active living in older age.

This study has several strengths as well as limitations worth noting. First, an area-based
sampling and recruitment strategy was used to ensure both geographic and socioeconomic
representativeness of the participants. We successfully recruited participants living in rural
and urban neighborhoods with varied housing density. Participant physical activity was
measured using both CHAMPS (self-report) and an accelerometer. Location preference of
physical activity also was measured using a structured questionnaire. The combinations of
these data allowed the study to examine gender differences in patterns as well as
determinants of physical activity, including types, location, personal and environmental
factors influencing physical activity behaviors and location preferences. Such integrated
analysis yield fresh data about this older population that have not been reported in the
literature. However, our study was limited in its relatively small size, single geographic
location, and cross-sectional nature. Except for the global positioning system and
accelerometer data, the study relied on self-report data which are subject to recall and social
desirability bias. The study sample was relatively healthy, affluent and well educated. To
better understand neighborhood impact on physical activity in older age, a larger and more
diverse sample, especially including participants with physical limitations and multiple
chronic diseases, is necessary. Our future studies will address these issues.

In conclusion, levels, types and locations of physical activity differed substantially between
older men and women living in car-dependent rural as well as urban neighborhoods. Further
investigation of the mechanisms of these gender differences is necessary. Careful
consideration of these differences may improve healthy aging promotion programs, ensuring
that the programs are applicable to both genders.
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Table 1

Characteristics of participants (mean+SD or %)

Overall Men Women  p-value for
(N=214)  (N=111) (N=103)  gay diff.*

Sociodemographic

Age (years) 74.046.0 74.846.6 73.1+5.2 0.11
Race (% White) 88.3 87.4 89.2 0.68
Education (years) 14.9+2.7 15.0+3.1 14.8+2.3 0.63
Annual household income<$50,000 42.2 343 50.5 0.02
Married or living with partner 66.4 775 54.4 <0.001
Living alone 25.2 15.3 35.9 0.001
Health and healthcare
CESD Depression Scale 5.846.2 5.4+5.8 6.246.6 0.47
Beck Anxiety Scale 44455 3.545.2 5.4+5.8 <0.001
Number of comorbid conditions” 19£#15 1714 2216 0.09
Currently taking =2 medications? 227 252 19.8 035
Heart or circulatory condition 45.8 46.8 44.7 0.75
Diabetes 12.1 171 6.8 0.02
Respiratory disease 11.7 7.2 16.5 0.03
Cancer 22 20.7 23.3 0.65
Rheumatoid arthritis 5.1 5.4 4.9 0.86
Osteoarthritis 15 10.8 19.4 0.08
Osteoporosis 12.6 3.6 22.3 <0.001
Poor vision 1.9 2.7 1 0.35
Physical limitations (ADL) 19 1.8 1.9 0.94
Hospitalized in past 3 mos. 5.6 4.5 6.8 0.48
Tinetti falls efficacy scale 11.8+47.8 12.2+95 11.4452 0.84
Number of indoor falls in past 6 mos. 0.2+0.7 0.2+ 0.5 0.2+1.0 0.68
Number of outdoor falls in past 6 mos.  0.2+0.9 0.3+1.2 0.2+0.4 0.73
Lifestyle
Body mass index (kg/m?) 26.8+45 27.5+42 26.0+4.6 0.006
Current smoker 2.8 1.8 3.9 0.36
Weekly frequency of alcohol use 2.0+2.4 2.3+25 1.7+¢2.3 0.09
Car ownership 99.5 100.0 98.9 0.29
Paid or volunteer employment 24.4 25.2 235 0.77

*

Chi2 test for categorical and Wilcoxon rank sum test for continuous variables.

fNumber of comorbidities including: heart or circulatory conditions (stroke, ischemic attack, high blood pressure); respiratory (asthma, COPD);
cancer or malignant tumor; rheumatoid arthritis (not including rheumatism); intestine or colon polyps or adenomas; gallbladder disease or
gallstones; systemic lupus erythematosus (lupus); kidney or bladder stones (renal or urinary calculi); diabetes; cataracts; glaucoma; osteoporosis
(weak or brittle bones); and osteoarthritis.

iMedications taken for any of the comorbid conditions listed.
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Table 4
Self-reported location for performing physical activity at least once per month by gender (percent or mean
+SD)
P-value
Men  Women for geniier
Location (n=108)  (n=99) diff.
Streets, sidewalks 58.3 59.6 0.85
Public park and recreation area 26.9 22.2 0.44
Religious center 26.9 30.3 0.58
Shopping mall 52.8 54.5 0.80
Membership-only facility 40.7 33.3 0.27
Public school/college 9.3 6.1 0.39
Public pool 0.0 4.0 0.047
Private pool 1.9 4.0 0.35
Public recreational business (bowling, golf, etc.) 14.8 7.1 0.07
Civic places (e.g., senior center, town hall) 28.7 31.3 0.68
Friend's residence 36.1 313 0.47
Total number of places visited 32+19 2917 0.30%

*
Logistic regression of location on gender unless noted otherwise.

fFisher’s exact test.

’tt—test for equality of total number of places visited.
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Table 5

Percentages of men and women reporting that they would typically participate in the activity listed at least
once in the past month

Physical activities p for
Men Women  gender
(N=106)  (N=98) diff.

Dance (square, ballroom) 5.7 9.6 0.29
Golf (walking) 9.5 2.1 0.02
Golf (with cart) 8.5 11 0.01
Tennis singles 0 11 0.28
Tennis doubles 1.9 11 0.63
Skate (ice, roller) 0.9 2.1 0.49
Heavy housework 61.3 22.1 <0.001
Light housework 85.7 94.9 0.03
Heavy gardening 29.2 14.7 0.01
Light gardening 34.9 39.2 0.53
Run (includes treadmill) 17 9.8 0.14
Walk uphill 38.1 34.7 0.62
Walk briskly 47.2 42.3 0.48
Walk for errands 37.7 48.5 0.12
Walk leisurely 54.7 58.2 0.62
Bike (includes stationary) 22.6 18.8 0.50
Other aerobic machines (rowing, elliptical) 14.2 9.5 0.30
Wiater exercises 38 7.4 0.25
Swim fast 1.9 53 0.18
Swim gently 2.8 8.4 0.08
Stretch 448 41.7 0.66
Yoga or tai-chi 10.5 211 0.04
Aerobics 2.8 14.7 <0.001
Heavy strength training 443 13.7 <0.001
Light strength training 23.6 33.3 0.12
Chair exercise or light calisthenics 20.8 24.5 0.53
Basketball, soccer, raquetball, squash 4.7 0 0.03
Playing billiards 3.8 0 0.05
Other activities/destinations
Visiting a senior center 38.1 40.6 0.71
Visiting a church or other religious place 51.9 61.1 0.19
Attending club meeting 485 43.8 0.50
Attending concert 61 55.2 0.41
Playing cards 23.8 42.3 0.005
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