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Physical activity levels are decreasing globally.1

In 2008, 31% of people worldwide were in-
sufficiently active contributing to 3.2 million
deaths each year related to physical inactivity.2

Remaining physically active is as important in
older as in younger adults because it reduces
the risk of loss of mobility and muscle strength,
falls, and fractures, and promotes social and
mental well-being.3 Responding to this evi-
dence, the US Surgeon General recommends
regular moderate physical activity for older
adults,4 and the UK Department of Health
recommends at least 30 minutes of moderate
exercise 5 times a week.3 Even lower activity
levels may have significant benefits: the relative
risk of disability is reduced by 7% for each
additional hour of relatively gentle physical
activity undertaken each week,5 and 15 min-
utes of moderate daily exercise is associated
with a 12% decrease in all-cause mortality
in persons older than 60 years.6

Incidental physical activity may be defined
as physical activity that is a byproduct of an
activity with a different primary purpose. There
is increasing interest in the promotion of in-
cidental physical activity, including greater use
of active transport—walking, cycling, and use
of public transport.7---9 By swapping private
vehicle travel for public transport—which may
involve walking or cycling to transport access
points or interchanges—physical activity levels
are raised, offering significant health benefits,
such as a reduced risk of obesity and cardio-
vascular ill health.10---12 Research from the
United States finds that those commuting on
public transport walk for an average of 19
minutes each day, and that nearly one third of
commuters reach recommended daily physical
activity levels just through active transport.13

In the United Kingdom, 19% of adults achieve
recommended activity levels through active
transport alone.14 Although commuting may
not be as relevant to retired populations,15

incidental active travel may still have a key role
to play in keeping older adults physically fit.16,17

FREE BUS TRAVEL FOR OLDER
PERSONS IN ENGLAND

A National Bus Pass was introduced for
people aged 60 years and older in England in
2006, entitling holders to free local bus travel
in their area of residence after 9:30 AM on
weekdays, and all day on weekends and public
holidays.

Since April 2008 this has been extended to
apply to travel on all local buses anywhere in
England.18 The scheme is estimated to cost £1.1
billion (US $1.7 billion) annually, with an av-
erage cost per pass of approximately £100 (US
$157).19 A key purpose of the concessionary
scheme is to increase bus use as a means of
reducing social exclusion among older people
and, in particular, to ensure access to travel
among those on limited incomes.20 Between
2006 and 2008, average uptake of conces-
sionary bus fare schemes was 68% nationally,
ranging from 54% in the East of England to
87% in London.21 Current pressure on public
spending has lead to proposals for the UK
government to cut or amend the National Bus
Pass scheme as part of austerity measures,22

including the suggestion that benefits for older
people, which are currently universal, may be
means-tested in the future.23

The purpose of this study was to assess the
public health benefit of the scheme by exam-
ining whether the provision of free bus passes
was associated with increased use of active
transport and regular walking in older people
and whether different socioeconomic status
(SES) groups benefited equally from the
scheme.

METHODS

We drew the data from the UK National
Travel Survey (NTS). The survey methodology
has been described in detail elsewhere.24,25

In summary, since 2002, the NTS has com-
prised a repeated cross-sectional survey with
an annual, multistage, stratified, random
sample of 15 048 private households in
England, Scotland, and Wales. Every mem-
ber of each selected household is asked to
participate in an interview, and also to complete
a 1-week travel diary.26,27 Response rates are
around 60% each year.28,29

Objectives.We assessed the potential public health benefit of the National Bus

Pass, introduced in 2006, which permits free local bus travel for older adults

(‡ 60 years) in England.

Methods. We performed regression analyses with annual data from the 2005–

2008 National Travel Survey. Models assessed associations between being a bus

pass holder and active travel (walking, cycling, and use of public transport), use

of buses, and walking 3 or more times per week.

Results. Having a free pass was significantly associated with greater active

travel among both disadvantaged (adjusted odds ratio [AOR] = 4.06; 95%

confidence interval [CI] = 3.35, 4.86; P < .001) and advantaged groups (AOR =

4.72; 95% CI = 3.99, 5.59; P < .001); greater bus use in both disadvantaged and

advantaged groups (AOR = 7.03; 95% CI = 5.53, 8.94; P < .001 and AOR = 7.11; 95%

CI = 5.65, 8.94; P < .001, respectively); and greater likelihood of walking more

frequently in the whole cohort (AOR = 1.15; 95% CI = 1.07, 1.12; P < .001).

Conclusions. Public subsidies enabling free bus travel for older persons may

confer significant population health benefits through increased incidental phys-

ical activity. (Am J Public Health. 2012;102:2141–2148. doi:10.2105/AJPH.2012.

300946)
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We extracted data for the years 2005 (the
year before the legislation was implemented in
England) to 2008, the most recently available
data. We excluded respondents younger than
60 years (n = 67 965) because they are not
eligible for an older person’s pass, as well as
residents of Scotland and Wales (n = 675)
because the timing of the introduction of free
bus passes and the benefits they offer varied
across countries. We defined 3 respondents
with an unusually high number of reported
journeys in the week the travel diary was
completed (> 75) as outliers and excluded
them. This resulted in a total sample size of
16 911 people over the 4-year study period.
We classified participants into those with a free
bus pass (n = 11 218) and those without
(n = 5693).

Outcome Measures, Predictor Variable,

and Covariates

Our main outcome measures were use of
active transport, use of buses, and walking 3 or
more times per week. When completing their
travel diary, NTS respondents provided details
of the mode of transport used for each stage
of each journey undertaken in the week of
observation. For each stage of a journey, we
categorized the transport mode as “active” or
“not active.” Modes categorized as “active”
were walking, cycling, and using public trans-
port including buses and trains. Modes of
transport classed as “not active” were cars,
taxis, motorcycles, and private-hire buses. We
also categorized stages of journeys into “bus”
or “other.” We summarized the stages of
journeys undertaken during the week of ob-
servation as the proportion of stages that used
active transport, and the proportion of stages
that used bus travel. We further classified
participants according to whether they had
used active transport and whether they had
undertaken a bus journey in the week of
observation. Respondents were separately
asked to assess their overall walking frequency,
with options ranging from “3 or more times
a week” to “less than once a year or never.”
Because significant health benefits are ob-
served in older adults who do “normal” walk-
ing between 3 and 5 days each week,30 a
binary variable categorized participants into
those who walked 3 or more times a week and
those who walked fewer than 3 times a week.

Our main predictor variable was being
a bus pass holder. The survey collects a range
of demographic data, including age (60---69
years, ‡ 70 years), gender, access to a car,
the population size of participant’s geograph-
ical area of residence (London; other urban
areas > 250 000 population; urban areas be-
tween > 30000 and 250 000; urban areas
between > 10 000 and 30000; urban areas
between 3000 and 10000; areas of < 3000
population, or rural areas). We hypothesized
that the population size of the area of residence
would positively correlate with the amount and
quality of public transport available, and that the
number of journeys undertaken during the
week of observation may influence the amount
of active travel. In the absence of more robust
data on the SES of respondents, we used
housing tenure (owns or rents, including rent-
free) as a proxy indicator.31

Statistical Analysis

For each survey year, the study population
was summarized by age, gender, SES, car
access, population size of the area of residence,
walking frequency, and proportions of stages of
journeys using active travel and the bus,
according to whether they had a bus pass.

We examined associations between being
a bus pass holder and active transport, and
being a bus pass holder and bus travel. Many
respondents used neither active transport nor
bus travel in the week of observation, pro-
ducing a large number of zero observations.
We addressed this by applying a zero inflated
negative binomial model, which can determine
which variables affect the probability of being
an active transport user, and separately which
variables affect the levels of active transport
undertaken.32,33 The model therefore gives
both an odds ratio of doing any travel in the
week of observation (the logistic component)
and an incidence rate ratio for journeys un-
dertaken (the negative binomial component).

We tested for interactions between being
a bus pass holder and housing tenure to de-
termine whether there was a differential impact
of the bus pass on these outcomes by SES. We
made adjustments for possible confounders,
including age group, gender, car access, tertiles
of the number of journeys undertaken in the
week of observation, and population size
of the area of residence.34---36 Because London

introduced a free older person’s pass in 2002—
4 years before the national legislation requiring
all councils to offer this came into force—and
it also allows free travel on the subway net-
work, we also undertook a sensitivity analysis
by running the fully adjusted model with
London residents removed.

Finally, we used a logistic regression model
to investigate the relationship between being
a bus pass holder and walking at least 3 times
weekly. Models followed the same adjustments
as those described previously. Because we
sampled participants by household, we ad-
justed all models for clustering at the house-
hold level to account for similarities between
participants living together.

We carried out all analyses with Stata
version 11.0 (StataCorp LP, College Station,
TX).

RESULTS

A summary of characteristics of those with
free bus passes and those without in each study
year shows that the groups differed signifi-
cantly in almost every variable examined
(Table 1). The total percentage of respondents
with a free pass rose from 56.8% in 2005
to 74.7% in 2008. The percentage of pass
holders increased across all categories of age,
gender, SES, and area population size. The
percentage of respondents with passes was
higher among those aged 70 years and older,
women, those living in rented property, and
those living in areas of greater population size
in each study year.

The increase in the percentage of respon-
dents with a bus pass coincided with an in-
crease in the percentage of walking 3 or more
times a week. Median proportion of journey
stages using a bus remained constant among
those with and without bus passes, except in
2006 where there was a sharp increase among
those with passes. Median proportion of journey
stages using active travel decreased slightly
between 2005 and 2008 among pass holders.
Those with an older person’s pass consistently
showed a higher median proportion of journey
stages using both active travel and buses, com-
pared with those without a bus pass.

The use of active travel was positively
associated with having a bus pass, an asso-
ciation that remained when we made full
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adjustments (Table 2). In the simple logistic
model, respondents with a bus pass were
significantly more likely to undertake any
active travel in the week of observation (ad-
justed odds ratio [AOR] = 3.76; 95% confi-
dence interval [CI] = 3.45, 4.06; P< .001). In
the fully adjusted models, having a bus pass
was associated with a greater rate of active
travel among those who rented their homes
(incidence rate ratio [IRR] = 1.14; 95% CI =
1.04, 1.24; P< .001), but not among those
who owned their home (IRR = 1.08; 95% CI =
1.00, 1.17; P< .068). The odds of doing any
active travel were similar among pass holders

who owned their homes (AOR = 4.72; 95%
CI = 3.99, 5.59; P< .001) and those who
rented their homes (AOR = 4.06; 95% CI =
3.35, 4.86; P< .001). Participants who were
older than 70 years, female, living in London,
or in small to medium urban areas, and those
without access to a car, were significantly more
likely to use active transport. Associations
remained substantively unchanged following
the exclusion of London residents (results not
shown).

The use of bus travel was positively asso-
ciated with having a bus pass, an association
that remained when we made full adjustments

(Table 3). In the simple model 1, respondents
with a bus pass were significantly more likely to
use buses than those without a pass (AOR =
12.38; 95% CI = 10.85, 14.01; P< .001). In
the fully adjusted model, the odds of doing any
bus travel were similar among pass holders
who owned their homes (AOR = 7.11; 95%
CI = 5.65, 8.94; P< .001) and those who
rented their homes (AOR = 7.03; 95% CI =
5.53, 8.94; P< .001). Those who were youn-
ger than 70 years, female, living in large urban
areas, or with high levels of overall travel
were significantly more likely to use buses.
Again, associations remained substantively

TABLE 1—Characteristics of Bus Pass Holders and Non–Pass Holders: England, 2005–2008

Variables

2005,a No.

(%) With a Bus Pass,

or Median (IQR) Pb

2006,a No.

(%) With a Bus Pass,

or Median (IQR) Pb

2007,a No.

(%) With a Bus Pass,

or Median (IQR) Pb

2008,a No.

(%) With a Bus Pass,

or Median (IQR) Pb

All respondents 3886 (56.8) 4086 (63.6) 4426 (68.7) 4513 (74.7)

Age, y < .001 < .001 < .001 < .001

60–69 1865 (50.7) 1996 (56.8) 2295 (63.7) 2280 (69.8)

‡ 70 2021 (61.8) 2090 (69.5) 2131 (72.9) 2233 (78.9)

Gender < .001 < .001 < .001 < .001

Male 1758 (49.8) 1908 (58.0) 2022 (63.9) 2099 (70.2)

Female 2128 (63.3) 2178 (68.8) 2404 (73.9) 2414 (79.2)

Housing tenure < .001 < .001 < .001 < .001

Rented 760 (68.9) 799 (68.8) 826 (75.4) 890 (77.2)

Owned 3126 (53.9) 3287 (62.3) 3600 (67.2) 3623 (74.7)

Geographical area < .001 < .001 < .001 < .001

London 315 (85.4) 350 (87.4) 401 (86.0) 367 (92.3)

Urban > 250 000 1124 (63.6) 1124 (72.0) 1212 (77.3) 1312 (80.0)

Urban > 25 000–250 000 1053 (57.8) 1101 (61.0) 1139 (69.7) 1213 (76.3)

Urban > 10 000–25 000 419 (54.7) 373 (59.2) 422 (69.0) 392 (74.4)

Urban > 3000–10 000 or rural 975 (39.7) 1138 (51.7) 1252 (53.8) 1229 (62.0)

Walking frequency .107 .943 < .001 .105

< 3 times/wk 2491 (57.5) 2609 (64.8) 2757 (67.8) 2909 (75.6)

‡ 3 times/wk 1170 (60.3) 1259 (64.8) 1430 (74.3) 1335 (77.9)

Access to a car < .001 < .001 < .001 < .001

No 2859 (49.8) 3021 (57.0) 3306 (63.4) 3398 (71.4)

Yes 1032 (76.4) 1065 (82.1) 1120 (84.4) 1115 (84.7)

Proportion of journey stages by active transport < .001 < .001 < .001 < .001

Pass holdera 0.25 (0.00–0.67) 0.24 (0.00–0.67) 0.20 (0.00–0.60) 0.19 (0.00–0.56)

Non–pass holdera 0.00 (0.00–0.179) 0.00 (0.00–0.143) 0.00 (0.00–0.125) 0.00 (0.00–0.125)

Proportion of journey stages by bus < .001 < .001 < .001 < .001

Pass holdera 0.00 (0.00–0.30) 0.00 (0.00–0.29) 0.00 (0.00–0.25) 0.00 (0.00–0.235)

Non–pass holdera 0.00 (0.00–0.00) 0.00 (0.00–0.00) 0.00 (0.00–0.00) 0.00 (0.00–0.00)

Note. IQR = interquartile range.
aBefore 2006, local councils only had to offer local bus travel concessions for residents aged ‡ 60 years, not necessarily free bus travel; from 2006, local councils were required to offer free local
bus travel to residents aged ‡ 60 years; in 2008 older person’s passes became valid on all local bus services throughout England.
bDifferences between pass holders and non–pass holders reported using v2 test for categorical variables; independent 2-tailed t test for difference between means; Mann=Whitney test for difference
between medians.
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unchanged following the exclusion of London
residents (results not shown).

We observed a significant positive asso-
ciation (AOR = 1.15; 95% CI = 1.07, 1.12;
P< .001) between having a bus pass and
walking 3 or more times a week (Table 4). This
association was similar across pass holders who
both did and did not own their own homes.
Respondents younger than 70 years, men,
respondents without car access, and those who
lived in an area with population of less than

30 000 were significantly more likely to walk
3 or more times per week. Again, associations
remained substantively unchanged following
the exclusion of London residents (results not
shown).

DISCUSSION

With increasing evidence that even small
increases in moderate physical activity reduce
the risk of ill health in older adults,3,5,6,16,30

initiatives that promote incidental exercise are
likely to be beneficial to population health. Our
main findings suggest that older persons in
England with a National Bus Pass are signifi-
cantly more likely to report active transport use
and frequent walking. This builds on existing
literature, which shows that active transport
use is associated with raised physical activity
levels.12---14 Active travel may provide addi-
tional social well-being benefits in older
adults,16,17 something we have not been able

TABLE 2—Associations Between Holding a Bus Pass and Active Travel Among Residents Aged 60 Years and Older: England, 2005–2008

Simple Model 1 Simple Model 2 Fully Adjusted Model

Variables

Logistic Model,

AOR (95% CI)

Negative Binomial

Model, IRR (95% CI)

Logistic Model,

AOR (95% CI)

Negative Binomial

Model, IRR (95% CI)

Logistic Model,

AOR (95% CI)

Negative Binomial

Model, IRR (95% CI)

Older person’s bus pass holder

No (Ref) 1.00 1.00 . . . . . . . . . . . .

Yes 3.76*** (3.45, 4.06) 1.41*** (1.34, 1.49) . . . . . . . . . . . .

Year

2005 (Ref) 1.00 1.00 1.00 1.00 1.00 1.00

2006 0.87* (0.77, 0.98) 1.04 (0.99, 1.11) 0.87* (0.78, 0.97) 1.05 (1.00, 1.11) 0.90 (0.81, 1.00) 1.05* (1.00, 1.09)

2007 0.81*** (0.72, 0.91) 1.02 (0.96, 1.08) 0.82*** (0.73, 0.91) 1.02 (0.97, 1.08) 0.85** (0.76, 0.95) 1.00 (0.96, 1.04)

2008 0.80*** (0.70, 0.90) 0.96 (0.91, 1.02) 0.80*** (0.72, 0.89) 0.96 (0.91, 1.01) 0.84** (0.76, 0.94) 0.99 (0.96, 1.04)

Housing tenure and pass ownership

Rent, no bus pass (Ref) . . . . . . 1.00 1.00 1.00 1.00

Own, no bus pass . . . . . . 1.17 (1.00, 1.36) 0.68*** (0.61, 0.75) 1.61*** (1.36, 1.90) 0.84*** (0.77, 0.92)

Rent, bus pass . . . . . . 5.40*** (4.50, 6.42) 1.19*** (1.07, 1.32) 4.06*** (3.35, 4.86) 1.14*** (1.04, 1.24)

Own, bus pass . . . . . . 4.00*** (3.43, 4.67) 0.98 (0.89, 1.08) 4.72*** (3.99, 5.59) 1.08 (1.00, 1.18)

Age, y

60–69 (Ref) . . . . . . . . . . . . 1.00 1.00

‡ 70 . . . . . . . . . . . . 0.68*** (0.63, 0.73) 0.93*** (0.90, 0.95)

Gender

Male (Ref) . . . . . . . . . . . . 1.00 1.00

Female . . . . . . . . . . . . 1.09* (0.99, 1.17) 0.95** (0.93, 0.98)

Geographical area

London . . . . . . . . . . . . 1.29*** (1.11, 1.51) 1.34*** (1.27, 1.40)

Urban > 250 000 . . . . . . . . . . . . 0.90* (0.82, 1.00) 1.07*** (1.03, 1.11)

Urban > 30 000–250 000 (Ref) . . . . . . . . . . . . 1.00 1.00

Urban > 10 000–30 000 . . . . . . . . . . . . 0.92*** (0.80, 1.06) 0.96 (0.91, 1.01)

Urban > 3000–10 000 or rural . . . . . . . . . . . . 0.79 (0.71, 0.87) 0.95* (0.91, 1.00)

Access to car

Yes (Ref) . . . . . . . . . . . . 1.00 1.00

No . . . . . . . . . . . . 5.28*** (4.70, 5.87) 2.03*** (1.96, 2.11)

Amount of travel

Low . . . . . . . . . . . . 0.45*** (0.41, 0.50) 0.50*** (0.48, 0.52)

Medium (Ref) . . . . . . . . . . . . 1.00 1.00

High . . . . . . . . . . . . 1.46*** (1.33, 1.60) 1.46*** (1.41, 1.52)

Note. AOR = adjusted odds ratio; CI = confidence interval; IRR = incidence rate ratio.
*P < .05; **P < .01; ***P < .001.
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to investigate in our research. Our findings also
indicate that the public health benefit of the bus
pass appears to be similar in different SES
groups.

Previous research has suggested that price
makes a difference to transportation choice and
frequency of use,37 particularly among those of
lower SES groups. Free bus pass eligibility is
associated with a 50% higher likelihood of
using public transport in England,38 and 40%
of trips on public transport by pensioners in the

West Midlands would not have been under-
taken without the concessionary pass, with the
majority of travel for shopping trips by those on
low incomes.39 By contrast, a study from
Scotland found that homeowners are more
likely to use active travel than nonhome-
owners.35 We found that older people with
a free bus pass have a similarly increased
likelihood of using active travel no matter
whether they rent or own their home. These
findings suggest that the public health benefit

to older people associated with holding a free
bus pass may be equitable across SES groups.

In addition to whether one is a bus pass
holder, the factor that consistently determines
transport choices is having access to a car. This
is the factor that most reduces the likelihood
of bus travel, walking, and use of active trans-
port in general, a finding that is consistent with
other research.35,40 Respondents living in
areas with larger populations are significantly
more likely to use active transport and bus

TABLE 3—Associations Between Being a Bus Pass Holder and Bus Use Among Residents Aged 60 Years and Older: England, 2005–2008

Simple Model 1 Simple Model 2 Fully Adjusted Model

Variables

Logistic Model,

AOR (95% CI)

Negative Binomial

Model, IRR (95% CI)

Logistic Model,

AOR (95% CI)

Negative Binomial

Model, IRR (95% CI)

Logistic Model,

AOR (95% CI)

Negative Binomial

Model, IRR (95% CI)

Older person’s bus pass holder

No (Ref) 1.00 1.00 . . . . . . . . . . . .

Yes 12.38*** (10.85, 14.01) 1.22*** (1.07, 1.40) . . . . . . . . . . . .

Year

2005 (Ref) 1.00 1.00 1.00 1.00 1.00 1.00

2006 1.00 (0.87, 1.14) 1.02 (0.94, 1.12) 1.00 (0.89, 1.13) 1.04 (0.97, 1.12) 1.06 (0.93, 1.20) 1.04 (0.98, 1.10)

2007 0.97 (0.85, 1.11) 1.00 (0.91, 1.08) 0.99 (0.88, 1.10) 1.00 (0.94, 1.09) 1.08 (0.95, 1.21) 1.00 (0.95, 1.07)

2008 0.92 (0.81, 1.04) 0.95 (0.88, 1.04) 0.93 (0.83, 1.04) 0.97 (0.91, 1.04) 1.07 (0.95, 1.21) 1.00 (0.94, 1.06)

Housing tenure and pass ownership

Rent, no bus pass (Ref) . . . . . . 1.00 1.00 1.00 1.00

Own, no bus pass . . . . . . 0.40*** (0.31, 0.51) 0.47*** (0.38, 0.58) 0.71*** (0.54, 0.92) 0.72*** (0.61, 0.85)

Rent, bus pass . . . . . . 9.98*** (8.00, 12.43) 0.96 (0.82, 1.13) 7.03*** (5.53, 8.94) 1.01 (0.89, 1.16)

Own, bus pass . . . . . . 5.02*** (4.07, 6.17) 0.72*** (0.61, 0.85) 7.11*** (5.65, 8.94) 0.92 (0.81, 1.06)

Age, y

60–69 (Ref) . . . . . . . . . . . . 1.00 1.00

‡ 70 . . . . . . . . . . . . 0.84*** (0.77, 0.92) 0.95* (0.91, 0.99)

Gender

Male (Ref) . . . . . . . . . . . . 1.00 1.00

Female . . . . . . . . . . . . 1.51*** (1.38, 1.63) 0.97 (0.93, 1.00)

Geographical area

London . . . . . . . . . . . . 1.72*** (1.47, 1.99) 1.24*** (1.16, 1.32)

Urban > 250 000 . . . . . . . . . . . . 1.26*** (1.13, 1.39) 1.11*** (1.05, 1.16)

Urban > 30 000–250 000 (Ref) . . . . . . . . . . . . 1.00 1.00

Urban > 10 000–30 000 . . . . . . . . . . . . 0.67*** (0.57, 0.79) 0.85*** (0.78, 1.08)

Urban > 3000–10 000 or rural . . . . . . . . . . . . 0.65*** (0.57, 0.73) 0.84 (0.79, 0.90)

Access to car

Yes (Ref) . . . . . . . . . . . . 1.00 1.00

No . . . . . . . . . . . . 7.00*** (6.25, 7.85) 2.04*** (1.94, 2.14)

Amount of travel

Low . . . . . . . . . . . . 0.47*** (0.42, 0.53) 0.56*** (0.54, 0.59)

Medium (Ref) . . . . . . . . . . . . 1.00 1.00

High . . . . . . . . . . . . 0.88* (0.79, 0.98) 1.13*** (1.07, 1.19)

Note. AOR = adjusted odds ratio; CI = confidence interval; IRR = incidence rate ratio.
*P < .05; **P < .01; ***P < .001.
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transport, but not more likely to walk fre-
quently. This may be associated with better
public transport infrastructure and reduced
convenience of driving and parking in cities,
leading to reduced dependency on cars.34,41By
contrast, rural areas may provide fewer op-
portunities for incidental physical activity
through active transport, but more opportunity
to go for recreational walks,42 which could
explain the increased likelihood of walking
frequently among people living in areas with
smaller populations.

In line with other research, we found in-
creasing age resulted in reduced active trans-
port, bus travel, and likelihood of frequent
walking,35 presumably as a result of increased
frailty and comorbidities and associated lack of
access to transport.40 However, as no data
on the health or physical functioning of par-
ticipants are available in the NTS, we were
not able to investigate this hypothesis.

The National Bus Pass was introduced na-
tionally in 2006, and a corresponding increase
in the number of persons with passes has been

seen since this time, though there is also
a reduction in overall use in all active transport
and bus use. This may suggest that increasing
the number of people with passes is not suf-
ficient to compensate for the overall downward
trend in active travel in both groups separately.
Nevertheless, we demonstrated that those
with passes undertake more activity than those
without a pass, thereby underscoring the
policy’s health benefit.

Strengths and Limitations

The strengths and weaknesses of the NTS
have been described in detail elsewhere.24,28,29

For the purposes of this study, the strengths
of the NTS are that it provides a large, repre-
sentative, and weighted sample with detailed
information about travel patterns in adults
aged 60 years and older and is the most
comprehensive data set of this type available
in the United Kingdom. However, a number
of important limitations should be considered
when one is interpreting our findings.

First, the NTS does not currently employ
a weighting scheme for nonresponse, which
may limit the generalizability of our find-
ings.24,25 Previous research has shown that
men, those with health problems, and more
disadvantaged groups are all less likely to
participate in surveys,43 As all these groups
are also less likely to use active transport, we
may have overestimated the proportion of the
population using active transport. However,
the response rate (60%) is comparable to that
in other population surveys, and these data
are the most comprehensive data of this type
available in the United Kingdom. Although
we have no reason to hypothesize that re-
sponse to the NTS was associated with holding
a bus pass, there remains a possibility that
nonresponse in this survey may have biased
our results.

Second, the NTS travel data are self-
reported, so active transport use may not be
accurately captured. However, the use of travel
diaries should minimize recording bias. The
walking data from which we derived our binary
variable were not collected as part of the travel
diary but as a separate survey question, and
respondents may have underestimated inci-
dental walking associated with active or bus
travel modes. If this is the case, the association
described here could be an underestimation.

TABLE 4—Associations Between Being a Bus Pass Holder and Walking 3 or More

Times a Week Among Residents Aged 60 Years and Older: England, 2005–2008

Variables

Simple Model 1,

AOR (95% CI)

Simple Model 2,

AOR (95% CI)

Fully Adjusted Model,

AOR (95% CI)

Older person’s bus pass holder

No (Ref) 1.00 . . . . . .

Yes 1.15*** (1.07, 1.12) . . . . . .

Year

2005 (Ref) 1.00 1.00 1.00

2006 1.02 (0.92, 1.12) 1.02 (0.92, 1.12) 1.00 (0.91, 1.11)

2007 1.09 (0.99, 1.19) 1.08 (0.98, 1.19) 1.05 (0.96, 1.16)

2008 0.95 (0.87, 1.05) 0.95 (0.86, 1.04) 0.92 (0.83, 1.01)

Housing tenure and pass ownership

Rent, no bus pass (Ref) . . . 1.00 1.00

Own, no bus pass . . . 1.15*** (1.24, 1.78) 1.37*** (1.14, 1.65)

Rent, bus pass . . . 1.23* (1.02, 1.49) 1.43*** (1.17, 1.75)

Own, bus pass . . . 1.74*** (1.46, 2.07) 1.78*** (1.49, 2.13)

Age, y

60–69 (Ref) . . . . . . 1.00

‡ 70 . . . . . . 0.69*** (0.64, 0.74)

Gender

Male (Ref) . . . . . . 1.00

Female . . . . . . 0.86*** (0.80, 0.92)

Geographical area

London . . . . . . 1.07 (0.94, 1.22)

Urban > 250 000 . . . . . . 0.91* (0.83, 1.00)

Urban > 30 000–250 000 (Ref) . . . . . . 1.00

Urban > 10 000–30 000 . . . . . . 1.15* (1.02, 1.31)

Urban > 3000–10 000 or rural . . . . . . 1.23*** (1.12, 1.35)

Access to car

Yes (Ref) . . . . . . 1.00

No . . . . . . 1.21*** (1.10, 1.33)

Amount of travel

Low . . . . . . 0.59*** (0.54, 0.64)

Medium (Ref) . . . . . . 1.00

High . . . . . . 1.45*** (1.34, 1.58)

Note. AOR = adjusted odds ratio; CI = confidence interval.
*P < .05; **P < .01; ***P < .001.
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Third, we were not able to robustly investi-
gate whether the use and health benefits de-
rived from the free bus pass were equitably
distributed among older people. The measures
of SES available in the NTS were either not
relevant to this population (e.g., employment
status in a predominantly retired cohort) or
subject to large proportions of missing data
(e.g., annual income). We instead used housing
tenure as a proxy for SES, which can be ap-
propriate because it gives an indication of
wealth and life course social advantage.31

However, it is a crude measure and precludes
us from investigating in detail the effect of SES
on the relationship between holding a bus
pass and active transport use.

Finally, because the NTS samples new par-
ticipants each year with no follow-up, a longi-
tudinal analysis investigating how individuals’
transport habits may change in response to
receiving a bus pass was not possible. We
cannot therefore exclude the possibility of re-
verse causality (i.e., respondents with higher
levels of active travel being more likely to
obtain a bus pass).

Policy Implications and Conclusions

Physical inactivity is estimated to cost the UK
economy £10.7 billion (US $16.8 billion) an-
nually.3 In response to this, the UK government,
like many other governments and agencies, is
seeking to increase physical activity across all
population groups.44 Despite pensioners having
more free time than working adults, most fall
short of achieving nationally recommended
levels of physical activity and may gain weight
during retirement.3,45 The positive benefits of
the National Bus Pass on use of active transport
and regular walking among older people in
England is therefore encouraging.

Although the costs of the scheme are con-
siderable,19 it may offer value for money as it
seems to promote physical activity among older
people, thereby helping to reduce inactivity-
related mortality and morbidity.5,6 To maxi-
mize the population health benefits of this
policy, other barriers to public transport use
in older persons, such as poor access and
inconvenience, ease of car use, and poor
pedestrian access of neighborhoods, should
be addressed.46,47

In conclusion, older people in England with
a free bus pass seem more likely to use active

transport and buses, and to undertake regular
walking than those without, regardless of their
SES. These findings suggest that public sub-
sidies enabling free bus travel for older persons
may confer significant population health ben-
efits through increasing incidental physical
activity levels. j
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