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             INDEPENDENT mobility is important for continuing to 
live in the community in old age. Among older people, 

diffi culties in mobility, such as limitations in walking, in-
crease the risk for further disability and the development of 
dependency ( 1  –  3 ). Observational longitudinal studies indi-
cate that physical activity prevents the progression of mo-
bility limitation and development of dependency in old age 
( 4 , 5 ), and earlier randomized controlled trials (RCTs) have 
shown that physical activity counseling with continued 
phone support increases physical activity among older peo-
ple in the short term ( 6  –  10 ). However, whether physical ac-
tivity counseling, through increasing physical activity, 
prevents or slows down the age-related declines in mobility 
observed in many individuals is unknown. 

 We studied whether a session of individualized physical 
activity counseling coupled with telephone support for 
2 years would help reduce the proportion of people with 
mobility limitation in old age. Our hypothesis was that by 
increasing physical activity, incident mobility limitation 
may be prevented and existing diffi culties in mobility 
ameliorated. In addition, we evaluated whether counseling-

induced benefi ts would persist 1.5 years after cessation of 
the intervention.  

 Methods  

 Design 
 The design of the Screening and Counseling for Physical 

Activity and Mobility project has been reported in detail 
elsewhere ( 11 ) and is summarized briefl y here. The present 
study was a 2-year, single-blinded, RCT with a 1.5-year 
follow-up after the intervention on the effects of customer-
oriented physical activity counseling among older sedentary 
people. The fl ow of the study is presented in  Figure 1 . Inter-
views on mobility were carried out at baseline, and four 
times at 6-month intervals during the 2-year counseling in-
tervention and three times during the 1.5-year postinterven-
tion follow-up. The Ethical Committee of the Central 
Finland Health Care District approved the study. All the 
participants gave their written informed consent prior to the 
study. This study is registered as ISRCTN07330512.       
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   Background.        Physical activity counseling increases physical activity among older people, but its effectiveness on mobil-
ity, that is, maintaining the ability to move independently, is unknown. We studied the effect of physical activity counseling on 
mobility among older people and evaluated whether counseling-induced benefi ts persist after cessation of the intervention. 

   Methods.        In a 2-year, single-blinded, randomized controlled study, 632 sedentary participants aged 75 – 81 years were 
randomly assigned into the intervention ( n  = 318) or control ( n  = 314) group. The intervention group received a single 
individualized physical activity counseling session with a supportive telephone contact every 4 months for 2 years. The 
outcome measures — perceived diffi culty in advanced (walking 2 km) and basic (walking 0.5 km) mobility — were gath-
ered semiannually during the intervention and the 1.5-year postintervention follow-up. 

   Results.        The proportion of participants with diffi culties in advanced mobility at the beginning and end of the interven-
tion was 34% and 38%, respectively, in the intervention group. In the control group, the corresponding proportions were 
32% and 45%. The treatment effect was signifi cant at the 2-year follow-up (odds ratio [OR] 0.84, 95% confi dence interval 
[CI]: 0.70 – 0.99;  p  = .04) and remained signifi cant 1.5 years postintervention (OR 0.82, 95% CI: 0.68 – 0.99;  p  = .04). The 
effect on basic mobility postintervention was parallel but nonsignifi cant (OR 0.87, CI: 0.69 – 1.09;  p  = .22). 

   Conclusions.           Among older people, a single individualized physical activity counseling session with a supportive 
phone contact every 4 months for 2 years had a positive effect on mobility, an important factor for maintaining indepen-
dence in the community in old age.   
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Assessed for eligibility
n=1310 

Randomized
n=632 

Intervention group 
n=318 

Control group 
n=314

2-year face-to-face interview n=295
Intention-to-treat n=310

Counseling intervention:
Face-to-face session=318 
Telephone support over 2 years
4-5 times n=302 
1-3 times n=14 
0 times n=2 

1. biannual telephone follow-up n=310
Intention-to-treat n=317

2. biannual telephone follow-up n=300
Intention-to-treat n=313

3. biannual telephone follow-up n=303
Intention-to-treat n=310

1. biannual telephone follow-up n=303
Intention-to-treat n=312 

2. biannual telephone follow-up n=298
Intention-to-treat n=308 

3. biannual telephone follow-up n=297
Intention-to-treat n=307 

Lost to 2-year follow-up n=23 
Died=8, Declined=11,                  
Poor health=4

Missing data n=3

2-year face-to-face interview n=283
Intention-to-treat n=306

Lost to 2-year follow-up n=31
Died=8, Declined=15,         
Poor health=7, Moved=1 

Excluded n=25 
Refused to participate n=7 
Medical contraindication n=18

Baseline assessments
n=657 

4. biannual telephone follow-up n=293
Intention-to-treat n=310

5. biannual telephone follow-up n=287
Intention-to-treat n=307

Lost to 3.5-year follow-up n=12 
Died=8, Poor Heath=3, Not 
reached=1 

Missing data=6 

4. biannual telephon  follow-up n=275
Intention-to-treat n=302

5. biannual telephone follow-up n=270
Intention-to-treat n=298

Lost to 3.5-year follow-up n=14 
Died=10, Declined=1,
Poor Heath=1, Not reached=2 

Missing data=11 

3.5-year telephone interview n=269
Intention-to-treat n=296 

3.5-year telephone interview n=283
Intention-to-treat n=302 

Excluded n=653 

Inclusion criteria not met n=270
Not reached n=58

Refused to participate n=325

 

 Figure 1.        Study fl ow according to mobility outcomes.    



  LONG-TERM EFFECT OF PHYSICAL ACTIVITY COUNSELING ON MOBILITY LIMITATION 85

 Participants 
 The target population consisted of all the 75- to 81-year-

old residents of Jyväskylä, Central Finland, who were living 
in the city center area in March 2003 ( N  = 1,310). Contact 
information for the target population was gathered from the 
Finnish population register. To be eligible for the study, per-
sons had to be able to walk 500 m without assistance, have 
a Mini-Mental State Examination (MMSE) ( 12 ) score 
greater than 21, be only moderately physically active or 
sedentary (at most 4 hours of walking or 2 hours of other 
exercise weekly), and have no severe medical contraindica-
tions for physical activity as assessed by the study nurse 
and, where necessary, further evaluated by a physician. 

 The fi nal study group consisted of 632 persons (75% 
women) who were randomly assigned to the intervention 
group ( n  = 318) or control group ( n  = 314). Each week after 
completion of the baseline assessments, participants were 
allocated to groups, using a randomization ratio of 1:1, by 
drawing lots. The randomization was performed by a trial 
administrator. Allocation concealment was achieved by 
drawing names from opaque envelopes for 40 – 50 persons at 
the same time. The study nurses and interviewers who 
collected the data and the assistants who recorded the data 
were blinded to group allocation.   

 Measurements 
 The primary outcome of this study,  “ mobility limitation, ”  

was studied using a structured interview on perceived diffi -
culty in walking 2 km (advanced mobility) and 0.5 km (ba-
sic mobility). The questions were formulated as follows: 
 “ Do you have diffi culty in walking 2 km/0.5 km? Five alter-
native response options were given: (a) able to manage 
without diffi culty, (b) able to manage with some diffi culty, 
(c) able to manage with great deal of diffi culty, (c) able to 
manage only with help of another person, and (a) unable to 
manage even with help. Participants reporting some or great 
deal of diffi culty and need for help of another person or in-
ability were categorized as having diffi culty, that is, mobil-
ity limitation. Self-reported diffi culties have been found to 
be reliable and valid measures to capture mobility disability 
among older people ( 2 , 13 , 14 ). 

 Habitual physical activity was assessed using a previ-
ously validated 7-point scale ( 15 ): (a) mainly resting, (b) 
most activities performed sitting down, (c) light physical 
activity 1 – 2 h/wk, (d) moderate physical activity 3 h/wk, (e) 
moderate physical activity at least 4 h/wk, (f) strenuous 
physical exercise several times a week, and (g) competitive 
sports several times a week. Persons who belonged to the 
two highest categories were excluded from the study before 
randomization as they would not have benefi ted from our 
physical activity counseling intervention. To study the ef-
fects of the intervention on the changes in habitual physical 
activity from baseline to the 2-year follow-up, we catego-
rized participants into (a) those whose activity level re-

mained moderate or above, or who increased their activity 
level from sedentary (light physical activity 1 – 2 h/wk at the 
most) to at least moderate, and into (b) those who remained 
sedentary or who reduced their physical activity from at 
least moderate to sedentary. 

 Information on self-reported physician-diagnosed chronic 
conditions lasting for more than 3 months and prescription 
medication was collected during the face-to-face interviews 
conducted in the participants’ homes and then double 
checked during the study center visit by a nurse. Depression 
was measured with the Center for Epidemiological Studies 
Depression scale (CES-D) ( 16 ) and cognitive impairment 
was assessed with the MMSE ( 12 ). Body mass index (BMI, 
kg/m 2 ) was calculated from body weight and height, mea-
sured at the laboratory, by dividing weight in kilograms by 
height squared in meters.   

 Intervention 
 Approximately 2 weeks after randomization, each par-

ticipant in the intervention group received a single individu-
alized motivational face-to-face physical activity counseling 
session by a physiotherapist who was specifi cally trained 
for the task and who did not take part in the data collection 
process ( 11 ). The counseling approach was based on the so-
cial cognitive theory of health behavior ( 17 ) and the motiva-
tional interviewing technique ( 18 ). The average duration of 
this session was 50 minutes. The topics covered during the 
counseling session included the person’s present level of 
physical activity and interest in beginning or maintaining 
physical activity or exercise, that is, willingness to be active 
in performing everyday chores, to exercise on their own, or 
to participate in exercise classes. In addition, potential bar-
riers to exercise and strategies to overcome these were con-
sidered. The physiotherapist and the participant together 
designed a personal physical activity plan that the person 
could carry out on her own after the counseling session, for 
example, in an exercise center. The counseling session was 
followed up with telephone contacts by the same physio-
therapist to support compliance and behavior change. Tele-
phone contact took place on average every 4 months during 
the 2-year intervention. In addition to personal counseling, 
the intervention group was invited to participate in two vol-
untary lectures on topics such as home calisthenics and dis-
ability prevention. The control group received no 
encouragement to increase their physical activity but had 
access to the same exercise facilities as the intervention 
group ( 11 ).   

 Statistical Analysis 
 Calculation of sample size was based on our pilot sam-

ple. We estimated that about 60% of the target population 
were experiencing, or were at increased risk for, mobility 
limitation. The signifi cance level was set at 5% and power 
at 80%. A within-person correlation of .4 was assumed. To 
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allow for 10% attrition, the total sample size needed was 
about 630. Comparisons of discrete baseline characteris-
tics were performed using chi-square tests and compari-
sons of continuous variables were done using independent 
samples  t  test. All signifi cances were two tailed and set at 
 p  less than .05 level. Logistic regression was used to ana-
lyze the changes in physical activity. These analyses were 
performed with SPSS, version 14.0. 

 To analyze the biannual 2-year follow-up and 1.5-year 
postintervention follow-up data on our primary outcomes, 
advanced and basic mobility, generalized estimating equa-
tion models were constructed ( 19 ) using SAS (version 9.1), 
GENMOD procedure. These models allow us to analyze 
whether the participants in the intervention group have a 
lower incidence or higher rate of recovery from task diffi -
culty compared with the control group, that is, changes from 
no diffi culty to diffi culty, and from diffi culty to no diffi culty, 
are taken into account. Accordingly, the interaction term 
tested represents the difference in time-related change in the 
proportion of participants reporting diffi culty in the inter-
vention versus control group. Separate models were con-
structed for basic and advanced mobility. Results are 
expressed as odds ratios (OR) with 95% confi dence inter-
vals (CI). CIs not including 1 were considered as statisti-
cally signifi cant. For cases with missing values at any points 
following the baseline measurements, data were imputed 
with the multiple imputation procedure implemented in SAS 
by using information on the other mobility tasks and base-
line information on age, gender, long-term diseases, pre-
scription medications, muscle power, walking speed, BMI, 
MMSE, and CES-D scores. We did not impute values for 
persons who died during the intervention or 1.5-year postint-
ervention follow-up. The number of imputed observations at 
different measurement points during the 2-year intervention 
ranged from 17 to 41 (3% – 7%) and during the 1.5-year 
follow-up after the intervention from 46 to 63 (7% – 10%). 
Number needed to treat (NNT) was calculated for evaluating 
the effi cacy of the trial at the 2-year follow-up point ( 20 ).    

 Results  

 Program Feasibility 
 Ninety-one percent of the follow-up sample completed 

the mobility interview at every semiannual follow-up 
point during the counseling intervention. During the inter-
vention, 16 participants died and 38 withdrew from the 
study ( Figure 1 ). The baseline characteristics of the inter-
vention and control groups were comparable ( Table 1 ). At 
baseline, about 30% of the intervention group and 28% of 
the control group reported having sustained some form of 
injury during the previous year. After 2 years, the numbers 
were similar, with no statistical differences between the 
groups. This indicates that the intervention did not cause 
excessive adverse events.     

 Physical activity counseling increased physical activity 
and reduced the decline in physical activity signifi cantly in 
the intervention group compared with the control group 
( 21 ). The proportion of participants who increased their ac-
tivity level from sedentary to at least moderate or remained 
at least moderately active during the 2-year intervention 
was signifi cantly higher in the intervention compared with 
the control group (83% vs 72%, OR 2.0, 95% CI: 1.3 – 3.0). 
Similarly, the proportion of those who reduced their physi-
cal activity level from at least moderate to sedentary or who 
remained sedentary was lower in the intervention than in the 
control group (17% vs 28%, OR 0.51, 95% CI: 0.3 – 0.8).   

 Mobility 
 The proportion of participants reporting diffi culties in ad-

vanced and basic mobility increased in both groups during 
the intervention ( Figure 2 ). In advanced mobility, the pro-
portions of participants with diffi culty in the intervention 
group were 34% in the beginning and 38% at the end of the 
intervention, whereas in the control group, the correspond-
ing proportions were 32% and 45%. The treatment effect 
was signifi cant (OR 0.84, 95% CI: 0.70 – 0.99) ( Table 2 ). The 
positive effect of the intervention at the 2-year follow-up 
was mainly due to prevention of diffi culty among those 
without diffi culty at baseline and to a lesser extent due to 
recovery from baseline diffi culty. About 52% of those with-
out diffi culty at baseline remained so in the intervention 
group versus 47% of those in the control group, whereas 9% 
of those with diffi culty at baseline recovered in the interven-
tion group versus 8% in the control group. The effect on 
basic mobility was parallel but nonsignifi cant at the end of 
the 2-year intervention (OR 0.87, 95% CI: 0.69 – 1.09). In 
advanced mobility, the treatment effect remained signifi cant 
(OR 0.82, 95% CI: 0.68 – 0.99) after the postintervention 
1.5-year follow-up, whereas in basic mobility, the effect 
gradually disappeared (OR 1.09, 95% CI: 0.87 – 1.37). ( Table 2 ; 
 Figure 2 ) The sensitivity analyses performed suggested no 
substantial differences in effects due to imputation.         

 At the 2-year follow-up point, the NNT for advanced mo-
bility was 15. This indicates that to prevent one person from 
developing diffi culty or to recover from baseline diffi culty, 
15 persons had to receive counseling.    

 Discussion 
 This study showed that a single physical activity counsel-

ing session with supportive phone contacts for 2 years had a 
positive effect on advanced mobility among older sedentary 
community-dwelling people. The effect on basic mobility 
was not statistically signifi cant, although a parallel positive 
trend was observed. 

 To our knowledge, this is the fi rst RCT to investigate 
the long-term effects of individualized physical activity 
counseling on mobility outcomes among older people. In 
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 Mobility is a critical component for the maintenance of 
independence in old age and diffi culties in mobility often 
precede more severe disability ( 3 ). Promoting mobility by 
physical activity may be an effective means of supporting 
independent living among older people. After our low-
cost 2-year counseling program, we found a signifi cant 
19% reduction in the risk of diffi culty in advanced mobil-
ity with the NNT of 15. By comparison, it was estimated 
recently that 254 women aged 70 – 74 need to be screened 
with bone densitometry and treated, 51 of them by bispho-
sphonates for 5 years to avert one hip fracture ( 28 ). As our 
primary outcome was perceived diffi culty, a subjective 
evaluation of one’s mobility in one’s everyday environ-
ment, and the study was population based, our results can 
be considered clinically relevant and signifi cant, and can 
be generalized to older community-dwelling people. It 
has been argued recently ( 29 ) that conducting a clinical 
trial in older individuals may lead to disease-specifi c im-
provements that have only little impact on the day-to-day 

 Table 1.        Baseline Characteristics by Randomization Group  

  Characteristics
Intervention a  

( N  = 318)
Control a  

( N  = 314)  

  Mean  ±   SD Mean  ±   SD  
 Age (y) 77.6  ±  1.9 77.6  ±  1.9 
 Number of chronic diseases 3.0  ±  2.0 3.0  ±  2.0 
 Number of prescription medications 4.0  ±  2.7 4.1  ±  2.8 
 MMSE 27.1  ±  2.0 27.0  ±  2.2 
 BMI 28.3  ±  4.5 28.4  ± 4.5 
 Years of education 9.1  ±  4.0 9.3  ±  4.4 
 % % 
 Women 74.5 75.2 
 Ability to walk 2 km without 
     diffi culties

66.2 68.1 

 Ability to walk 0.5 km without 
     diffi culties

86.5 84.7 

 CES-D score  ≥ 16 19.4 20.0 

 Physical activity b  

     Mainly resting 0 0 
     Most activities performed 
          sitting down

0.6 1.6 

     Light physical activity 1 – 2 h/wk 23.6 23.6 
     Moderate physical activity 3 h/wk 51.6 48.7 
     Moderate physical activity  ≥ 4 h/wk 24.2 26.2  

    Notes:  MMSE = Mini-Mental State Examination; BMI = body mass index 
(kg/m 2 ); CES-D = Center for Epidemiological Studies Depression scale;  SD  = 
standard deviation.  

  a       No statistically signifi cant differences between the groups.  
  b       Persons who belonged to the two highest categories (6 – 7) were excluded 

from the study before randomization.   
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 Figure 2.        Proportion of Participants With Diffi culty in Advanced and Basic 
Mobility According to Randomized Groups at Semiannual Follow-Up Points 
During the Counseling Intervention and 1.5-Year Postintervention Follow-Up. 
   Note. p  value indicates the statistical signifi cance of the treatment effects 
(Group × Time interaction) observed in generalized estimating equation 
models.    

the earlier RCTs on individualized physical activity coun-
seling among older people aged 60 and older ( 6  –  9 ), the 
follow-ups have ranged from 6 to 12 months and mobility 
limitations have not been studied as outcomes. In our 
study, we followed up mobility limitations biannually for 
a total of 3.5 years. 

 Our hypothesis was that physical activity counseling 
would increase physical activity that in turn would be 
refl ected as perceived improvements in mobility. We found 
that our intervention increased physical activity and slowed 
down the decrease in physical activity of the intervention 
group. Earlier studies have shown that specifi c exercise in-
terventions improve muscle function, postural control, and 
walking speed ( 22  –  25 ), all of which are on the causal path-
way to disability ( 26 , 27 ). Mood benefi ts and increased 
 social activation may also partly explain the positive 
effects on self-reported mobility, especially as the coun-
seling was motivational with the emphasis on self-effi cacy 
for more active behavior ( 11 , 21 ). These mediating factors 
merit further investigation. 

 Majority of the benefi cial effect of the intervention on 
mobility took place via the prevention of new diffi culty 
among those without diffi culty at baseline, whereas the 
ameliorating effect on diffi culty was smaller. This suggests 
that people with mobility diffi culties probably need a differ-
ent kind of intervention than that studied here to improve 
their mobility. Further studies are clearly needed. 

 Table 2.        Treatment Effects of Physical Activity Counseling 
Intervention on Advanced and Basic Mobility Among 75- to 

81-Year-Old People After the 2-Year Intervention (2-Year 
Follow-Up) and 1.5-Year Postintervention Follow-Up (3.5-Year 

Follow-Up)  

  2-year Follow-Up 3.5-year Follow-Up 

 OR 95% CI  p OR 95% CI  p   

  Advanced mobility a 0.84 0.70 – 0.99 .04 0.82 0.68 – 0.99 .04 
 Basic mobility b 0.87 0.69 – 1.09 .22 1.09 0.87 – 1.37 .46  

    Notes:  CI = confi dence interval; OR = odds ratio, represents the extent of 
the treatment effects (Group × Time interaction).  

  a       Diffi culties in walking 2 km.  
  b       Diffi culties in walking 0.5 km.   
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function of the individual. Particularly among older peo-
ple, it is crucial to include an assessment of functional 
outcomes, refl ecting the overall health status of the indi-
vidual, in RCTs ( 29 ). 

 Our study has some limitations that must be considered 
when interpreting the results. Activation of the participants in 
our control group, due to the physical activity – related inter-
views or to potential personal interaction between interven-
tion and control group members, may cause underestimation 
of the results. In addition, reporting bias due to social desir-
ability may affect the results, although the physiotherapist 
who carried out the counseling did not participate in the data 
collection process. Furthermore, we are unable to draw con-
clusions about the superiority of different exercise promotion 
strategies. A recent study among 30- to 50-year-old people 
found that leafl ets were equally effi cacious in increasing phys-
ical activity as personalized counseling ( 30 ). However, older 
people have more health-related and other perceived barriers 
to physical activity than younger people and may therefore 
require more personalized approaches. 

 The strength of our study is the randomized controlled 
design with multiple observations on mobility over a total 
follow-up period of 3.5 years. In addition, our intervention 
was inexpensive, acceptable, and effi cacious and could eas-
ily be adapted to various settings in other countries. How-
ever, local circumstances, such as community resources and 
differences in the attitudes toward physical activity, should 
be taken into account.   

 Conclusion 
 Among older people, a single individual physical activity 

counseling session with supportive contact every 4 months 
for 2 years had a positive effect on mobility and may thus 
help to maintain functional independence in this age group.     
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