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Background: Physical activity is a key component of healthy aging. We investi-
gated the relationships between physical activity measures and lifestyle risk factors. 
Methods: Representative population data (N = 1894) of New Zealand adults aged 
60 years and older were analysed to study the association between physical activ-
ity, smoking, overweight, and fruit and vegetable consumption. Results: Activity 
prevalence of 4 activity measures were 18.3% inactive/sedentary; 67.6% some 
recreational walking; 30.7% some vigorous activity; and 51.4% regular physical 
activity. Females were more likely than males to be inactive, and activity levels 
decreased across age groups. Activity displayed a negative association to smoking 
and being overweight or obese and a positive association with fruit and vegetable 
consumption. Conclusion: Associations between lifestyle risk factors and physi-
cal activity indicate a need to address the issue of healthy aging by means of a 
multi-factorial approach. 
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Like most developed countries, the population of New Zealand is aging. The dawn 
of the 20th century found children outnumbering those age 65 years and over by a 
factor of 8:1.1 Decreases in mortality and fertility reduced this ratio to 2:1 in 1999, 
with the expectation that 1 in every 4 New Zealanders will be over age 64 y by the 
year 2051.1 One of the keys to healthy aging is the maintenance of a physically active 
lifestyle. Regular physical activity has been shown to reduce the risk of premature 
death and disability from a number of health conditions2-7 in older adults.

Correlates of physical activity participation in older adults have been identified 
by various studies. Demographic variables that have been shown to be associated 
with health-related physical activity include gender, age, income, educational 
attainment, residential location, and marital status.8,9 Social support and a supportive 
physical environment have been positively related to physical activity behavior.10-
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12 Lifestyle risk factors such as lower body mass index (BMI), nonsmoking, and 
positive diet have also been reported as correlates of health-related physical activity 
in older adults.13-15 However, only a few studies have addressed these issues at a 
population level.

Internationally, efforts to address the issue of health-related physical activity 
have been founded in regular, systematic assessment of activity levels within the 
population.16-18 There is limited information, however, on the prevalence of various 
physical activity measures in older adults in general and in New Zealand in particu-
lar. It remains unclear how demographic and lifestyle risk factors are associated with 
various measures of health-related physical activity participation in older adults in 
this population. Importantly, to date there has been no population-level surveillance 
of physical activity and other lifestyle risk factors in New Zealand.

Our purpose in this article is to, in a representative sample of New Zealand-
ers ages 60 years and older: (1) describe the patterns of physical activity among 
older New Zealanders using a range of activity definitions that encompass various 
aspects of public health, and (2) to examine the demographic and lifestyle behaviors 
associated with the selected activity measures in a representative sample of New 
Zealanders, ages 60 years and older.

Methods
Data Source
The data utilized in this study were a subsample of all respondents who participated 
in the Obstacles to Action Survey conducted in 2003 by Sport and Recreation New 
Zealand (SPARC). The Obstacles to Action Survey examined the motivators and 
barriers to physical activity in a representative sample of over 8000 New Zealanders. 
Full details of the survey are contained within the related technical report available 
on the SPARC Web site.19 The research has been conducted with the approval of 
the Auckland University of Technology Ethics Committee (AUTEC).

Questionnaire Design and Implementation
The Physical Activity and Nutrition in New Zealand survey instrument was adapted 
from an American Cancer Society questionnaire.20 SPARC and the New Zealand 
Cancer Society modified the initial survey for the New Zealand context, and after 
a pilot trial, implemented it with a nationally representative population sample in 
December 2003. The survey required participants to self-report current physical 
activity levels, associated barriers and motivators (physical and social environmen-
tal), and current perceptions surrounding these variables. Physical environment 
variables assessed in the questionnaire included infrastructure, aesthetics, and 
accessibility. Social environment variables examined social support, motivation, 
time management, cost, and safety. A variety of nutrition variables were also 
assessed including the prevalence of consuming 5 or more servings of fruit and 
vegetables a day. A full copy of the questionnaire is available online at www.sparc.
org.nz/research-policy/research-/obstacles-to-action.

Initially, a sample of 14,000 households was randomly drawn from the New 
Zealand electoral roll and each household was mailed the 26-page survey. After 
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subtracting the “gone, no address respondents,” 13,574 households were eligible for 
participation. The adult with the first birthday after June 1 in each household was 
invited to complete and return the questionnaire. Incomplete surveys, wrong person 
completion, or questionnaires received after the cut-off date were deemed ineligible 
for analysis. After incorporating a 3-stage follow-up system (reminder postcard, 
first letter reminder and questionnaire, and couriered second letter reminder and 
questionnaire), 7916 eligible surveys were used for this analysis (58.3% response 
rate). All respondents ages 60 years and older at the time of the survey (N = 1894) 
were included in the analyses in the present article.

Definitions of Physical Activity

Four measures of physical activity were constructed using available data to reflect 
differing aspects of public health recommendations and concerns. The following 
definitions were used:

 1.  Inactive: Given the public health concerns relating to sedentary lifestyles,21 
a composite measure of physical inactivity was constructed that reflected no 
reported walking, moderate, or vigorous activities during the 7-day period 
preceding completion of the survey.

 2.  Any walking: A reduction in walking is one of the prime contributors to the 
overall loss of physical activity in the population,22 yet participation offers 
great potential benefits for health.23, 24 Individuals who reported participation 
in any brisk walking for at least 10 min at a time, including walking at work, 
walking to travel from place to place, and any other walking done solely for 
recreation, sport exercise, or leisure, were coded as doing any walking.

 3.  Any vigorous activity: Current evidence supports the inclusion of some vigorous 
activities for long-term health benefits.25 Any vigorous activity was defined as 
reported participation in any vigorous activity such as heavy lifting, digging, 
aerobics, running, rugby, netball, or cycling.

 4.  Regular physical activity: The definition of regular physical activity 
approximates common definitions used internationally, which call for 30 
min of moderate-to-vigorous physical activity to be performed in at least 5 
sessions in a week.8, 26, 27 Individuals were classed as being regularly active if 
they reported a minimum of 150 min of activity in at least 5 sessions, with the 
min of vigorous activity being weighted by a factor of 2. The nature of this 
combined measure means that respondents may be classified into more than 
1 category.

Other behavioral risk factors included in the analysis were defined as follows:

Smoker: reported the smoking of any cigarettes on any day in the month previ-
ous to the data collection period.

Overweight: body mass index (BMI; weight in kilograms divided by height 
in meters squared) ≥25.0.

Five-a-day fruit and vegetable consumption: self-reported consistent 
consumption of an average of 5 or more servings a day of fruit and 
vegetables.
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Data Analysis
Statistical analyses included descriptive statistics for the 4 measures of physical 
activity constructed from the data set and for related demographic and lifestyle 
risk factors. A series of binary logistic regressions were performed to estimate the 
association of the 4 dichotomous dependent variables with available demographic 
and lifestyle risk measures of interest. Analyses were weighted to account for survey 
design effects and nonresponse adjustments. All coding and analyses were carried 
out using the Statistical Package for the Social Sciences (SPSS, Inc., Chicago, 
Ill), Version 13.0.

Results
Overall, 18.3% of older New Zealanders reported no physical activity in response 
to the survey questions and were therefore classified as inactive. Slightly over half 
of the total sample (51.4%) reported participating in regular physical activity. In 
the other 2 independent measures of activity behavior—any walking and any vig-
orous activity—the prevalence was 67.6% and 30.7% of the sample, respectively. 
Table 1 presents information relating to the characteristics of the sample popula-
tion and includes the prevalence estimates of the 4 physical activity measures by 
demographic and risk factor category.

Table 2 presents the adjusted odds ratios and 95% confidence intervals dis-
playing the associations between demographic and lifestyle risk factors and the 4 
independent measures of physical activity.

Prevalence and Correlates of Physical Inactivity

On crude analysis, physical inactivity was most strongly and consistently associated 
with age group, with respondents ages 80 years and over significantly more likely 
to be inactive (COR = 4.76, 95% CI = 3.07-7.36) when compared to those ages 60 
to 64 years. Women were more likely than men to be inactive. Physical inactivity 
was also associated with lack of a secondary school education and lower income. 
People who reported consuming at least 5 servings of fruit and vegetables per day 
were nearly 60% less likely to be inactive (COR = 0.44, 95% CI = 0.31-0.63).

When adjusting for all other variables in the analysis, the resultant odds ratios 
indicate a significant association between age group and inactivity, with members 
of the 80 and over group being significantly more likely to be inactive than their 
youngest counterparts (OR = 6.96, 95% CI = 3.74-12.90). Individuals who were 
overweight were significantly more likely to be inactive than their healthy-weight 
counterparts (OR = 1.43, 95% CI = 1.01-2.02), and those who reported 5-a-day 
fruit and vegetable consumption were less likely to be inactive than those who did 
not achieve that behavioral measure. Associations between inactivity and education, 
income, and marital status were attenuated in the adjusted model, failing to reach 
significance at the 95% level of confidence.
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Table 1 Prevalence of Selected Measures of Physical Activity (PA): New 
Zealand Adults Ages 60 Years and Over

N
Sample 

(%)
Inactive 

(%)

Any 
walking 

(%)

Any 
vigorous 
activity 

(%)
Regular 
PA (%)

Total sample (N = 1894) 1894 18.3 67.6 30.7 51.4
Gender (n = 1887)
 male 878 46.5 16.4 69.0 37.6 55.2
 female 1009 53.5 20.4 66.2 24.7 47.4
Age group (n = 1894)
 60-64 y 603 31.8 12.7 75.3 33.9 56.5
 65-69 y 445 23.5 13.7 71.3 36.2 52.8
 70-74 y 363 19.2 21.3 68.9 26.7 51.1
 75-79 y 270 14.3 23.1 61.7 28.5 47.7
 ≥80 y 213 11.2 40.9 42.3 19.6 32.3
Secondary education (n = 1894)
 no 767 40.5 21.6 66.2 28.6 48.2
 yes 1127 59.5 16.1 68.5 32.2 53.5
Income per y (n = 1580)
 0-$10,000 329 20.8 19.9 67.5 28.0 47.8
 $10,001-$15,000 392 24.8 19.3 64.5 27.1 49.0
 $15,001-$30,000 477 30.2 16.2 70.8 31.9 51.6
 >$30,000 382 24.2 12.9 74.1 39.0 59.6
Location (n = 1816)
 large city 619 34.1 18.2 67.4 28.0 48.8
 small city 444 24.4 19.5 68.0 28.6 51.0
 town 482 26.5 13.9 70.4 36.5 53.9
 small town or rural area 271 14.9 19.4 65.8 32.7 57.3
Marital status (n = 1877)
 married 1319 70.3 16.9 68.8 32.0 52.8
 separated/divorced 130 6.9 11.1 76.0 28.7 55.6
 widowed 355 18.9 28.1 60.2 25.4 45.5
 single 73 3.9 18.6 66.7 31.9 40.7
Smoking status (n = 1894)
 no 1691 89.3 17.9 68.7 30.5 51.9
 yes 203 10.7 22.0 58.2 32.2 46.7
Overweight (n = 1744)
 no 822 47.1 17.3 69.3 32.9 55.4
 yes 922 52.9 18.8 67.9 29.7 49.4
Five-a-day fruit and vegetable 
consumption (n = 1834)
 no 587 32.0 27.1 62.3 30.1 45.6
 yes 1247 68.0 14.3 70.2 31.3 53.9

Note: Item response differences resulted in differing subsample sizes.
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Prevalence and Correlates of Any Walking

In our univariate study of the correlates of any walking activity, the crude odds 
ratios indicated significant negative associations to age, marital status (widowed), 
and smoking. Each 5-y increment in age showed reduced odds of doing any walk-
ing compared to those in the 60- to 64-y age group. Widowed individuals were less 
likely to walk than their married counterparts (COR = 0.68, 95% CI = 0.53-0.87). 
Smokers were less likely to report any walking than nonsmokers (COR = 0.63, 
95% CI = 0.47-0.85). Five-a-day fruit and vegetable consumption was positively 
associated with walking (COR 1.40, 95% CI = 1.15-1.75).

Multivariate adjustment removed the significant association between widow-
hood and walking, but increased the odds of any walking for separated and divorced 
individuals, so that, when adjusting for all other parameters, those individuals were 
more likely to do any walking than those who were married (COR = 1.86, 95% 
CI = 1.08-3.21). With multivariate adjustment the association between age and 
walking remained, as did that for smoking and fruit and vegetable consumption. 
In addition, the adjusted odds ratios indicated that overweight individuals were 
significantly less likely to walk than their healthy-weight counterparts (OR = 0.74, 
95% CI = 0.58-0.95).

Prevalence and Correlates of Any Vigorous Activity

Examinations of the crude odds ratios showed that women were less likely than 
men to do any vigorous activity (COR = 0.54, 95% CI = 0.41-0.66). Those ages 
70 to 74 years and 80 years and older were less likely to do any vigorous activity 
than their counterparts ages 60 to 64 years. People in the highest income bracket 
were 64% more likely to do any vigorous activity than those reporting an annual 
income of $10,000 or less (COR = 1.64, 95% CI = 1.19-2.25). A location effect 
was evident with people living in towns being more likely to report any vigorous 
activity than their city-dwelling counterparts (COR = 1.47, 95% CI = 1.14-1.91). In 
addition, widowed individuals were less likely to report any vigorous activity than 
were married participants. No significant associations were observed between any 
reported vigorous activity and any of the other lifestyle risk measures (smoking, 
overweight, five-a-day fruit and vegetable consumption).

In assessing the adjusted odds ratios, it is evident that gender, age, income, and 
location effects remain, whereas the effect of marital status is weakened to a point 
where there are no longer any significant associations between any marital category 
and participation in any vigorous activity. The adjustment increases the strength 
and significance of the association between overweight and vigorous activity such 
that overweight individuals were found to have a reduction in the odds of taking 
part in any vigorous activity when compared to those who were not overweight 
(OR = 0.78, 95% CI = 0.61-0.99).

Prevalence and Correlates of Regular Physical Activity

There were significant crude associations between the measure of regular physical 
activity and gender and age group. Women were less likely than men to achieve 
regular physical activity, and the oldest 2 age groups were significantly less likely 
than the reference group to be regularly active. Crude associations were noted 
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between education, income, and marital status, but each of these associations failed 
to reach significance when assessing the adjusted model. A location effect was 
found, this time with small town or rural residents displaying significantly higher 
odds of regular physical activity than city dwellers (COR = 1.41, 95% CI = 1.02-
1.95). Overweight individuals were less likely to partake in regular activity than the 
associated referent group; whereas those who consumed 5 servings per day of fruit 
and vegetables were significantly more likely to be regularly active (COR = 1.25, 
95% CI = 0.95-1.64). Multivariate adjustment attenuated the associations between 
education, income, marital status, and fruit and vegetable consumption such that 
the resultant adjusted odds ratios failed to reach significance. Age, gender, location, 
and overweight effects remained consistent, and the association between smoking 
and regular activity achieved significance, indicating that smokers were less likely 
than nonsmokers to be regularly active (OR = 0.66, 95% CI = 0.44-0.99).

Discussion
This article reports prevalence estimates of selected physical activity measures in 
a representative sample of older New Zealanders. Although population-level sur-
veillance of physical activity has been conducted by both SPARC and the Ministry 
of Health since the 1990s,28 differences in measurement tools make it difficult to 
reliably comment on changes over time. The 1997 and 2001 New Zealand Sport and 
Physical Activity surveys reported an increase in regular physical activity in adults 
ages 18+ from 67% to 70% between 1997 and 2001. The New Zealand Sport and 
Physical Activity survey also tracked sedentary behavior, defined as no reported 
leisure-time physical activity or sport participation in the previous 4 weeks. In the 
case of older people (50-65 years), sedentary behavior decreased from 14% to 11% 
between 1997 and 2001. A recent study by McLean et al.29 showed differences in 
activity prevalence, defined as a minimum of 3000 MET min/wk, between Australia 
and New Zealand, were primarily influenced by relatively high levels of activity 
in the male population ages 50 to 65 years, where over 63% of the sample were 
classed as sufficiently active.

It is also possible to make some rough comparisons to other recent research 
in similar populations. The finding that just over 51% of older New Zealanders 
take part in “regular physical activity” is comparable to recent studies completed 
in Australia, New Zealand’s closest neighbor. The current results compare to those 
of the Australian National Physical Activity Survey of 1999, where 54% of older 
people ages 60 to 75 years were classed as “sufficiently active.”8, 30 The present 
results are also comparable to those of a recent study in New South Wales, Australia, 
that indicated that just under half of all older people reported “adequate physical 
exercise.”31 Comparisons to these 2 studies must be made with caution, however, 
as the measurement tools and resultant activity indices differed slightly, and the 
Australian data did not include individuals over the age of 75 years.

The present study demonstrates important associations between the selected 
measures of physical activity and demographic and lifestyle risk factors. Consistent 
with numerous other studies,16, 18, 29 women were less likely than men to take part 
in regular or vigorous activity, with a decline in physical activity in terms of all 4 
measures across the age groups studied. Although not consistent across all 4 mea-
sures of activity investigated, the significantly higher rates of physical activity for 
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nonsmokers, individuals of healthy weight, and those with sufficient intake of fruit 
and vegetables demonstrate a clustering of health behaviors in relation to a consis-
tently positive association between lifestyle risk factors and physical activity.

We found a location effect in terms of vigorous and regular activity, with 
people living in towns or small towns and rural areas more likely to be vigorously 
and regularly active, respectively. This finding compares to the recent New South 
Wales study, where rural location was independently associated with adequate 
physical exercise.31 The instrument utilized in the current study assessed activity 
such as heavy lifting and digging, which may be more common in a regional or 
rural setting. Lim and Taylor speculated that their similar finding may have reflected 
more regional/rural participation in organized sporting activities, a factor that may 
be pertinent to the present population.

There are a number of limitations to this study. The cross-sectional nature of 
the data does not allow for the establishment of causation, leaving us only with the 
ability to infer directionality in discussion. The measurement instrument, although 
validated in the study population, does not allow for direct comparison with other 
existing measures internationally. This demonstrates the need for consistent inter-
national measurement instruments to be used, so as to make such comparisons 
across time and location more feasible. As with most self-report instruments, the 
current measure may suffer from recall or self-report bias. Given the increased 
media attention given to a physically active lifestyle, there exists the possibility 
that respondents may have found it socially desirable to report participation in 
regular physical activity. Despite these limitations, the current study utilizes a 
robust nationally representative database to describe the levels and correlates of 
an important public health behavior, physical activity.

From a New Zealand perspective, it is imperative that regular, comparable 
studies of this type are conducted and analyzed so as to develop an accurate reflec-
tion of behavioral trends in this population segment. Regular surveillance in this 
manner will provide guidance as to the success of existing physical activity pro-
motion programs, with the potential to guide new ones. Efforts need to be made to 
slow the decline in activity levels across age groups. Associations between lifestyle 
risk factors and selected physical activity measures indicate a need to address the 
issue of healthy aging by means of a multifactorial approach. Given the consistent 
association between other lifestyle risk behaviors such as smoking, overweight, and 
adequate fruit and vegetable consumption, it is apparent that future surveillance 
research relating to physical activity and health should not be collected in absence 
of other lifestyle risk factors. In addition, there is evidence that physical activity is 
not the only lifestyle behavior that should be targeted in attempts to increase the 
health of the older New Zealand population.
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