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OBJECTIVES: To establish the effectiveness of the Green
Prescription physical activity counseling program in in-
creasing activity and quality of life in older community-
dwelling people.

DESIGN: Post hoc subgroup analysis of a large cluster
randomized, controlled trial.

SETTING: One hundred seventeen doctors in 42 primary
care practices (74% participation rate) in the Waikato re-
gion of New Zealand.

PARTICIPANTS: Two hundred seventy sedentary primary
healthcare patients aged 65 and older (67% participation
rate).

INTERVENTION: Patients in intervention practices prompt-
ed their primary care doctors or practice nurse to deliver brief
activity counseling. A ‘‘Green Prescription’’ was written
involving the negotiation of activity goals. Trained exercise
specialists from a regional sports foundation gave follow-up
telephone support over 3 months.

MEASUREMENTS: Leisure moderate and vigorous phys-
ical activity, total energy expenditure, systolic and diastolic
blood pressure, health-related quality of life, musculoskel-
etal injuries, falls, and hospitalizations.

RESULTS: After 12 months of follow-up, leisure time
moderate activity increased by 0.67 h/wk more in the in-
tervention group than the control group (95% confidence
interval (CI) 5 0.17–1.17) and energy expenditure in-
creased by 2.67 kcal/kg per week (95% CI 5 0.87–4.47)
more. For intervention group participants, vitality and

general health scales of the 36-item Short Form showed
statistically and clinically relevant improvements, and there
was a decrease in hospitalizations (Po.03). There were no
observable changes in blood pressure, injuries, or falls as a
result of the Green Prescription program.

CONCLUSION: This physical activity intervention im-
proved activity, energy expenditure, health-related quality
of life, and hospitalizations for older primary care patients.
Systematic inclusion of the Green Prescription in routine
primary health care will probably lead to health gain for
older people. J Am Geriatr Soc 53:1951–1956, 2005.
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Increased physical activity for older people is protective
against hip fracture1 and linked to better quality of life,

physical functioning, and independent living.2 Strong asso-
ciations exist between increasing physical activity levels in
older people and risk of all-cause and cardiovascular mor-
tality after controlling for age, chronic disease, smoking,
and alcohol consumption.3,4 More importantly, levels of
physical activity are linked to quality of life and well-be-
ing.5 Physical activity interventions based in primary care
may be more effective in older people, because they may be
more responsive to their physicians’ advice about preven-
tive measures because they expect health advice from their
doctors and are likely to take notice of it from that
source.6,7 In addition, older people may respond differently
to activity interventions than younger groups by altering
their patterns of activity in different ways or responding
better to a personal approach.8 The U.S. Preventive Task
Force systematic review9 highlighted trials involving activ-
ity counseling for older people as being particularly effec-
tive in affecting activity levels, but uptake of such
interventions has not been widespread.

Older people undertake less activity than their younger
counterparts and may benefit more from activity interven-
tions, because, in general, they have a higher absolute risk of
cardiovascular problems, functional decline, mental health
problems, and the adverse effects of inactivity.5 The benefits
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of physical activity change may be measurable after small
increases in activity for older people, because they start from
a lower baseline and because small increments of change in
activity may lead to improvements in quality of life.

Quality of life is important for older people,5 but few
trials have extended outcomes from activity-based inter-
ventions to quality of life. One trial of a muscle strength-
ening, balance, and walking intervention in women aged 80
and older recruited from primary care doctors’ offices dem-
onstrated reductions in falls and injuries after 12 months
and improvements in balance after 6 months,10 but little is
known about the effectiveness of activity-based interven-
tions over the long term for older people with respect to
quality of life, injury, and cardiovascular outcomes. For all
these reasons, examination of the effect of physical activity
interventions in older age groups is important and can add
to the evidence base.

This article presents a post hoc subgroup analysis of
subjects aged 65 and older of the effectiveness of the Green
Prescription program in a population-based group of those
aged 40 to 80.11,12

METHODS

Design

This is a post hoc subgroup analysis of a cluster randomi-
zed, controlled trial that was conducted from 2000 to 2002
in 878 middle-aged and older adults in 42 primary care
doctors’ offices in New Zealand to assess the effectiveness
of the Green Prescription physical activity intervention over
a 12-month period.11

Participants

All primary care doctors in the Waikato region were invited
to participate, of whom 74% (117/159 primary care doc-
tors from 42 practices) completed the study. Primary care
doctors’ offices were randomized using distant computer
randomization, using stratification by practice size, to de-
liver the Green Prescription or usual care. Rolling recruit-
ment proceeded over the following 12 months. All patients
aged 40 to 80 were screened for physical activity as they
entered each practice over a week of recruitment. To be
included, patients had to be participating in less than
30 minutes of at least moderate intensity physical activity
on 5 or more days per week, be aged 40 to 80, and intend to
stay in the region for at least 12 months. Patients were
excluded if they were unable to comprehend the informed
consent or were suffering from an unstable cardiovascular,
debilitating, or progressive illness. The Waikato ethics com-
mittee approved the study. Details of methods and overall
results are published elsewhere.11

Randomization

An independent biostatistician randomized practices to in-
tervention or control groups using a computer-generated
randomization schedule at the University of Auckland.

Data Collection and Outcomes

Primary outcome measures include incremental change
over 12 months in leisure moderate and vigorous physical
activity, total energy expenditure, systolic and diastolic

blood pressure, and health-related quality of life. Physical
activity variables were obtained from a self-completed val-
idated questionnaire. The questionnaire was based on a
questionnaire validated in 113 randomly selected adults,
adapted and revalidated for a primary care population be-
fore this study.13,14 It was found to be accurate and reliable
compared with a 7-day diary collection and a pedometer
measure of activity.13,14 Blood pressure was measured three
times according to a protocol using electronic sphygmo-
manometers and signed witness statements. Quality of life
was assessed using the 36-item Short Form (SF-36) ques-
tionnaire, which has been validated in many populations,
including older populations.15,16 Adverse events were
measured as falls and musculoskeletal injuries in the pre-
vious month and hospitalizations in the previous year.
These were determined using self-completion questionnaire
at baseline and follow-up. Any reported hospitalizations
were validated against hospital records.

Intervention

Patients in intervention practices prompted their primary
care doctor or practice nurse to deliver brief activity coun-
seling using motivational interviewing techniques by taking
a form into the consultation that the researcher gave them.
The practitioner individualized advice to the patient’s age,
capability, medical condition, and everyday activities and
prescribed it on a Green Prescription, which was given to
the patient and faxed to exercise specialists at the regional
sports foundation. Trained exercise specialists from the
regional sports foundation gave telephone support on ap-
proximately three occasions over the following 3 months.
Written material and newsletters were also sent out quar-
terly. Training personnel from the Sports and Recreation
Commission, the Hillary Commission, and the Goodfellow
Unit on Tobacco, Alcohol, and Drugs (TADs) have provid-
ed physicians in New Zealand with training for the Green
Prescription program over the last 5 years. Before this trial,
all intervention physicians in the region of interest were
offered a 2-hour refresher training session from the TADs
program trainers.

Control Group

Control group patients received usual care from their pri-
mary care doctors. These doctors received no prompt to
deliver the Green Prescription. On average, 3% of New
Zealanders receive the Green Prescription from their pri-
mary care physician in any year.

Blinding and Follow-Up

Outcomes were ascertained by self-completion question-
naires at baseline and follow-up. Patients and doctors could
not be blinded to group allocation.

Analysis

The difference in change in each outcome measure was es-
timated using a random-effects generalized least squares
regression model in Stata 7.0 (Stata Corp., College Station,
TX), adjusting for cluster by primary care doctors’ office
and controlling for the stratification variable practice size.
Effect of the intervention on falls and hospitalizations was
estimated using a logistic regression model, regressing
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follow-up status on intervention group status and baseline
status, controlling for clustering and practice size. Because
participants were selected in groups and randomized ac-
cording to the practice to which they belonged, the cluster
variable was the practice. It is possible that clustering by
practitioner would have influenced results, but in this study
most practices were small, lessening the likelihood of sig-
nificant clustering effect within the practices. Unequally
distributed variables at baseline were tested by including
them in outcomes analyses as controlling variables. Because
there was no discernible difference in the level of signif-
icance of the outcome according to inclusion of sex or
smoking status in the models, results of analyses without
controlling variables are presented. All outcomes were as-
sessed using intention-to-treat analyses. Participants unable
to follow up were assigned their baseline status on follow-
up, because this was considered the most conservative
estimate. Results from a post hoc subgroup analysis of par-
ticipants aged 65 and older are presented in this article.

RESULTS

Practices were stratified according to size, being divided
into three categories: solo (n 5 15), two or three general
practitioners (n 5 17), and more than three general practi-
tioners (n 5 10) practices. Twenty-one practices were situ-
ated in rural or semirural towns, and 21 practices were
situated in an urban area (Hamilton); 117 physicians in 42

practices completed the study. Twenty-eight percent of par-
ticipating general practitioners were female (n 5 33). Be-
tween-group characteristics of the participating general
practitioners and practices are presented in Table 1.

Sixty-seven percent of all consecutively screened eligi-
ble adults participated in the study, including 608 younger
than 65 and 270 aged 65 and older. Eighty-seven percent
(n 5 233) of patients aged 65 and older attended follow-up.
Those who failed to follow up were more likely to be men
(19%, vs 10% of women, Po.03) but were indistinguish-
able in terms of age, prior hospitalization, or fall status.
More details of participation rates are presented else-
where.12

Baseline results are presented in Table 1 and show that
enrolled older participants undertook modest amounts of
physical activity. The groups were balanced in terms of
demographic and baseline activity characteristics.

Table 2 compares the intervention and control groups.
Leisure time moderate activity and energy expenditure in-
creased significantly, total energy expenditure increased but
not significantly. There were no significant changes in blood
pressure. Self-rated general health improved for those in the
older age group, with vitality and general health scales of
the SF-36 showing statistically and clinically relevant im-
provements.

A statistically nonsignificant increase in the proportion
of participants reaching health-related activity goals of 2.5
hours of moderate or vigorous activity per week was

Table 1. Baseline Results of Intervention and Control Group Participants Aged 65 and Older in a Trial of Activity Coun-
seling

Variable
Intervention Control Total

(n 5 130) (n 5 140) (n 5 270)

Age, mean � SD 71.0 � 4.1 72.2 � 4.5 71.6 � 4.4
Female, n (%) 88 (68) 83 (59) 171 (63)
Smoker, n (%) 17 (13) 25 (18) 42 (16)
Hospitalized, n (%) 89 (22) 104 (24) 148 (20)
Systolic BP, mmHg, mean � SD 141 � 20 143 � 19 142 � 20
Diastolic BP, mmHg, mean � SD 79 � 12 81 � 13 80 � 13
Total medications, mean � SD 3.9 � 2.7 3.7 � 2.8 3.8 � 2.8
Activity level

Total energy expenditure, kcal/kg per week, mean � SD 220 � 32 218 � 32 219 � 32
Leisure energy expenditure, kcal/kg per week, mean � SD 4.7 � 9.1 5.4 � 9.7 5.1 � 9.4
Leisure moderate to vigorous exercise, hours/wk, mean � SD 1.2 � 2.5 1.3 � 2.5 1.3 � 2.5
42.5 hours moderate to vigorous activity per week, n (%) 20 (14) 21 (16) 41 (15)

36-Item Short Form quality-of-life score, mean � SD
Physical function 59.4 � 26.0 60.9 � 24.7 60.2 � 25.3
General health 59.5 � 21.3 64.8 � 20.2 62.2 � 20.9
Mental health 77.1 � 16.0 75.3 � 17.0 77.0 � 16.5
Bodily pain 60.8 � 26.1 61.2 � 27.3 61.0 � 26.7
Vitality 53.0 � 19.8 55.9 � 22.0 54.5 � 20.9
Role physical 46.6 � 41.4 47.6 � 42.3 47.1 � 41.8

General practices and doctors, n (%)
Female practitioner 17 (28) 18 (31) 35 (29)
Practitioner in full-time practice 47 (80) 45 (82) 95 (81)
Rural or semirural practice 12 (52) 9 (47) 21 (50)
Solo practice or o3 partners 33 (53) 33 (57) 66 (55)

Note: Although 42 practices comprising 120 family physicians participated, because three physicians worked part time in two practices, the denominator for practice
physicians was 120, and the denominator for practitioner characteristics was 117.
SD 5 standard deviation; BP 5 blood pressure.
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observed. The proportion of intervention group participants
reaching this goal rose from 14% (n 5 20) to 31% (n 5 40),
compared with the control group, in which the proportion of
participants increased from 16% (n 5 21) to 22% (n 5 31)
over the 12-month follow-up period (P 5.06).

There were no major adverse events reported as a result
of this intervention. At baseline, 11% of the intervention
and control groups reported some form of injury in the
previous month. At follow-up, 10 (9%) control group
participants and 9 (8%) intervention group participants
reported some form of injury. This differential rate of injury
was not statistically significantly different. In the interven-
tion group, 15 (12%) reported falls at baseline and 13
(10%) at follow-up. In the control group, 18 (13%) re-
ported falls at baseline and 22 (16%) at follow-up. There
was no increase in falls as a result of the program. Thirty-
eight (28%) control group participants and 44 (35%) in-
tervention group participants had been hospitalized in the
year before the Green Prescription was given. In the year
after the intervention, 46 (34%) control participants and 35
(28%) intervention participants were hospitalized. This re-
duction in hospitalization was statistically significant
(P 5.03).

DISCUSSION

This study showed that a routinely used physical activity
intervention set in the primary care doctor’s office was ef-
fective at improving leisure time moderate and vigorous
physical activity and health-related quality of life and de-
creasing hospitalizations for older people. There was no
effect on blood pressure and no increase in adverse events.
This report underlines the potential gains for older people
from physical activity interventions provided in primary
care. The increase in leisure time activity was modest in this

subgroup of older people but was greater than that ob-
served in the main study (37 minutes vs 33 minutes), as was
the corresponding change in energy expenditure (increase of
2.93 kcal/kg per week for older group vs 2.67 kcal/kg per
week for the whole group).

Reviews of physical activity interventions for older
people have questioned the long-term benefit in terms of
functional status.17,18 Quality of life is closely related to
functional status for older people, and results from this trial
should reassure readers not only of the benefits of activity
for older people5,19 but also of the potential positive effect
of simple interventions delivered within primary health care
on quality of life. The increase in perceived self-rated gen-
eral health of the SF-36 shows that the perceived improve-
ments in quality of life related to increasing physical activity
are significant for older people.

The increase in amount of moderate and vigorous ac-
tivity observed in this trial is modest–an average of 40 min-
utes per week. Other studies specifically designed for older
people and involving more resources have shown improve-
ments in intention to exercise without increased participa-
tion20 or failed to show any effect.21 More-extensive
medically based interventions have shown similar levels of
increase in activity,22 and a systematic practice-based ed-
ucational, physician-prompting intervention without a di-
rect approach to the patient has shown about half this level
of increase (in walking).23 These results suggest that a sys-
tematic process of screening and counseling is an effective
strategy for health improvement. A community support and
reinforcement component, along with goal-related activity
counseling designed to activate and empower the patient,
enhances the practice-based delivery of the Green Prescrip-
tion program. Perhaps this successful public health activity
intervention puts emphasis on the importance of multifac-
eted interventions set in primary health care.8,24 This trial

Table 2. Change in Intervention Group Score over 12 Months Compared with Change in Control Group Score over 12
Months for Outcome Variables of Those Aged 65 and Older Receiving the Green Prescription

Variable
Incremental Change

(95% Confidence Interval) (n 5 270) P-value

SBP mmHg � 0.56 (� 6.17–5.04) .82
SBP adjusted for change in antihypertensive medications � 0.55 (� 6.22–5.11) .85
DBP mmHg 0.46 (� 3.15–4.07) .80
DBP adjusted for change in antihypertensive medications 0.57 (� 3.02–4.16) .80
Activity levels

Total energy expenditure kcal/kg per week 2.96 (� 2.92–8.85) .32
Leisure-time energy expenditure kcal/kg per week 2.67 (0.87–4.47) .004�

Leisure moderate-vigorous hours/wk 0.67 (0.17–1.17) .008�

36-Item Short Form Quality of Life
Physical function 1.09 (� 4.10–6.29) .68
Role physical 9.47 (� 0.36–19.28) .06
Bodily pain 3.99 (� 2.12–10.10) .20
General health 5.46 (1.69–9.24) .005�

Vitality 4.43 (0.31–8.54) .04�

Social function 0.62 (� 5.67–6.91) .85
Role emotional � 5.01 (� 14.76–4.74) .31
Mental health 2.16 (� 1.14–5.46) .20

� Significant at Po.05 level.
SBP 5 systolic blood pressure; DBP 5 diastolic blood pressure.
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added a patient prompt (to activate the physician) for
counseling and applied the process systematically within
primary health care, both potentially important parts of
successful change to improve health.

In other settings, interventions delivered by a nurse,
individually and via telephone, have been shown to be ef-
fective in increasing walking after 10 months.25 Physical
activity interventions delivered by nurses to people aged 75
and older in the community have been shown to be cost-
effective.26 Variations on delivery of the Green Prescription
need to be further evaluated to increase the availability of
the intervention and its efficacy. The resulting decrease in
hospitalizations observed in this trial is promising and
needs replication to ensure that it is a consistent effect of
activity promotion.

This intervention was safe. No increases in falls or in-
jury were observed as a result on the intervention. In fact,
there was a trend observed toward this amount of activity
reducing injury and protection from an increase in falls.
Participants in the control group increased their level of
activity (16% at baseline and 22% at follow-up reported
2.5 hours of activity per week) but did not have as favorable
trends in falls and injury levels as their intervention group
counterparts. This suggests that the Green Prescription en-
sured that safe activity was undertaken, whereas usual care,
where the participant may have increased activity levels
because of research participation, resulted in increases in
activity without comparable safety.

Perhaps improved balance and gait mediated the pos-
itive effects of physical activity on hospitalizations and
quality of life observed in this study. Other trials of modest
levels of activity designed to reduce falls also resulted in
improvements in balance.10 Further research is needed to
specifically explore pathways of benefit from physical ac-
tivity.

This program was cost effective overall compared with
other primary care counseling interventions27 and was de-
livered systematically without additional staff or resources
during usual primary care. Currently in New Zealand, the
program is available and being actively implemented. This
report should reinforce efforts to emphasize activity to old-
er people.

This study is one of the first randomized, controlled
trials of physical activity counseling in primary care to add a
patient prompt to physician-based activity counseling.28,29

Systematic screening for physical activity levels from a large
number of primary care doctors’ offices and high partici-
pation and follow-up rates for patient participants increase
generalizability of these results. Although the trial was not
blinded, self-reported measures and objective blood pres-
sure measures were used to minimize measurement bias.

Even so, self-reported physical activity outcomes may
be subject to social desirability bias. In addition, charac-
teristics of the 33% of patients who declined to participate
were not known. The most common reason for declining
was lack of time on the day of recruitment.

Generalizability of these results to other countries with
differing health systems may be limited. The New Zealand
family physician workforce is organized into relatively
small groups of practitioners, generally fewer than four,
providing services to reasonably well-defined populations
of patients. Collaboration is high in New Zealand, with

practice nurses working alongside doctors. There was a
high out-of-pocket payment for primary care services at the
time of this trial, with government subsidies (about half the
cost of a consultation) for those with entitlement cards re-
lated to ill health or low income. This trial asked family
physicians to deliver the Green Prescription opportunistic-
ally, during the process of addressing whatever the patient
brought for attention that day, and about 7 minutes were
spent delivering the Green Prescription. The regional sports
foundations providing follow-up telephone counseling are
well established and staffed by trained counselors. In other
countries where there are comparable services available,
such as some large health maintenance organizations in the
Pacific northwest of the United States, it may be possible to
implement a similar activity-promotion program.

Sustainability of the process of systematic screening of
patients arriving for primary care consultations and
prompting of physicians to give activity advice is theoret-
ically straightforward. Usual practice in New Zealand sees
less than 13% of all patients receiving Green Prescriptions,
so the systematic process of identifying sedentary patients
increased uptake markedly. This trial recruited for 1 week
only, and it is possible that implementation would decrease
over time. In Australia, a similar Active Script process had
lower levels of uptake and effect,30 but a lower level of
attention was paid to proactive processes of identification
of the target audience in the Australian trial, and Australia
has few practice nurses and no follow-up counseling proc-
esses available. Further research evaluating the sustain-
ability of the screening and delivery process in differing
systems is needed to better understand the best way of im-
plementing such an intervention widely, taking into con-
sideration aspects of differing health systems.

In contrast to the main study, in which increases in
occupational activity were noted, older people increased
moderate and vigorous leisure time activity by about
40 minutes per week. This increase is likely to improve car-
diovascular health.3 Changes in activity in other areas, such
as domestic or transport, may have resulted in no change in
net total energy expenditure. For older people, the leisure
time portion of activity is modest, and although a modest
increase was observed, this was related to improvement in
quality of life and hospitalizations, underlining the impor-
tance of activity to overall health. Clinicians could be well
advised to consider physical activity advice given as part of
routine practice.
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