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Abstract
Objective: To analyze the association between the decline in the mobility of community 
dwelling elderly persons in São Paulo, Brazil and their capacity to use public transportation, 
and its impact on their quality of life and social participation. Method: A cross-sectional 
study was conducted of 32 community dwelling elderly persons, of both genders (59% 
female), with an average age of 75.5 years (±9.2). The participants were evaluated by 
functional mobility, risk of falls, fear of falls and independence in activities of daily living. 
In addition, the perception of the elderly persons of their mobility on public transport 
and its impact on their social participation was evaluated. The elderly persons were 
divided into two groups: with mobility impairment and without mobility impairment. 
The groups were compared using the Fisher's Exact, Chi-Squared and Mann-Whitney 
tests, and the unpaired Student's t-test. An alpha level of 0.05 was adopted as a level of 
statistical significance. Result: Elderly persons with greater mobility impairment exhibited 
greater difficulty accessing public transport and a greater number of falls during their use 
of the same. Elderly persons who reported difficulty accessing public transport suffered 
greater impact on their social participation and quality of life. Conclusion: Elderly persons 
with greater mobility impairment had a greater number of complaints related to public 
transport. Additionally, they suffered a greater impact on their social participation, 
characterized by limitations in their capacity for independent movement around the 
city, limiting their social activities.
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INTRODUC TION

The increased population aging of recent 
decades1,2 has challenged cities to transform in order 
to guarantee the independence and autonomy of the 
elderly, as well ensuring they enjoy an active and 
productive life3-5. 

A key factor if this population is to maintain 
independence and autonomy and delay the emergence 
of disabilities is their ability to move around the 
city6. The mobility of the elderly can be defined 
as their ability to move from one place to another 
independently and safely7.

This mobility may be limited by personal 
factors associated with the physiological process of 
aging, or environmental factors. Personal factors 
include the impairment of muscle strength and 
flexibility, increased rigidity of the periarticular 
and intramuscular connective tissues, the decline 
of the tolerance of the body to exercise, decreased 
nerve conduction and reduced visual, auditory and 
vestibular acuity7,8. Among environmental factors, the 
main barriers are associated with the inadequacies of 
public transportation accessibility and irregularities in 
the sidewalks and roads used by the elderly. The safe 
and independent movement of the elderly around the 
city depends on a suitable physical environment that 
facilitates accessibility1,9. While subways and trains 
are rapid modes of transport, it is often necessary to 
walk long distances to reach stations, as well as to 
go up and down stairs and walk along long corridors 
until reaching the desired platform. Buses, on the 
other hand, are a slower form of travel, and are 
often hindered by city traffic. However, access is 
usually easier via locations closer to the residence 
of the user, which reduces the need to travel long 
distances. In addition, the bus has the flexibility of 
rapid integration in special terminals10.

Mobility and accessibility are also related to 
quality of life, as the elderly may have difficulties 
performing instrumental activities of daily living 
(IADL) such as shopping or banking, if external 
environments do not facilitate such activities11. They 
also discourage social interaction, as the possibility of 
moving through the city determines the participation 
of the elderly in such interaction12.

In order for the population to age in a more active 
manner, there is a need either for environments that 
support the elderly, without physical barriers that 
discourage them from leaving home, and a system 
of public transportation and streets and avenues that 
meets the specific needs of this group10,11,13,14, or a 
treatment program that will help them overcome 
these barriers.  

After extensive research in existing literature, 
the authors of the present study did not locate 
studies on the relationship between mobility 
deficiencies among the elderly and their ability 
to use public transportation. There is therefore a 
gap in the literature on the impact of personal and 
environmental limitations related to mobility and 
the conditions of accessibility to public transport on 
the social participation of these individuals. Most 
studies are linked to civil engineering and transport 
engineering issues, and address only the satisfaction 
of the public transport user. Issues related to the 
health sector are scarce, and it is important that 
research is carried out that provides information 
and knowledge about this relationship4,5. 

The objective of the present study was therefore 
to analyze the association between the declining 
mobility of elderly persons and their ability to use 
public transport, and its impact on the quality of life 
and social participation of such individuals. 

METHODS

An observational, analytical, cross-sectional study 
was carried out. A pilot study that evaluated ten 
community-dwelling elderly persons living in the city 
of São Paulo, Brazil was initially performed. From 
these results, a sample calculation was performed for 
the execution of the final project, which evaluated 
32 elderly people in the period from July 2015 to 
January 2016. These elderly persons were evaluated 
in the outpatient clinic of the Hospital das Clínicas of 
the Faculdade de Medicina da Universidade de São 
Paulo (the Clinical Hospital of the Medical School 
of the University of São Paulo) (HCFMUSP) after 
routine appointments. The elderly persons who were 
invited and agreed to participate in the study were 
interviewed once only on the same day.
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The inclusion criteria applied to the study 
participants were: a) elderly people aged 60 and 
over of both genders (male and female); b) elderly 
people who used one or more of the main modes of 
public transport (bus, subway or train). The exclusion 
criteria were the inability to perform the tests or to 
answer the study questionnaires due to motor or 
cognitive impairment.

After agreeing to participate and signing a Free and 
Informed Consent Form (FICF), the elderly persons 
were evaluated individually. Each evaluation lasted 
from 40 to 60 minutes. The evaluation consisted of 
the registering of sociodemographic characteristics, 
cognitive tracking and mood disorders through the 
MMSE and the Geriatric Depression Scale (GDS-
15), respectively. Functional mobility was evaluated 
by the Short Physical Performance Battery (SPPB) 
and Mini Balance Evaluation Systems Test (Mini-
BESTest). Manual grip strength was performed by 
a handgrip dynamometer. Self-reported difficulties 
in daily and social living activities were evaluated 
through the Questionário Brasileiro de Avaliação 
Funcional Multidimensional (the Brazilian Questionnaire 
of Multidimensional Functional Assessment) 
(BOMFAQ) and the Participation Scale, respectively. 
Fear of falling was assessed through the Falls Efficacy 
Scale–International (FES-I) instrument. Finally, 
perception of the accessibility conditions of public 
transport and their impact on social participation 
was evaluated through two questionnaires created 
by the authors of the present study.

The MMSE15 is a cognitive tracking instrument 
that evaluates temporal orientation, spatial orientation, 
three word registration, attention and calculation, 
three word recall, language and visual constructive 
ability. The score can vary from a minimum of 
zero points, which indicates the highest degree of 
cognitive impairment of an individual, to a maximum 
total of 30 points, which corresponds to the highest 
cognitive capacity. The cut-off points used were based 
on schooling: 20 points for illiterate individuals; 1-4 
years of schooling: 25 points; 5-8 years: 26 points; 
9-11 years: 28 points; >11 years: 29 points15.

The SPPB16 has been used as an effective 
instrument to evaluate the physical performance 
of the lower limbs (LL). The SPPB adapted for the 

Brazilian population17 is composed of three tests 
that evaluate in sequence, standing static balance, 
gait speed and the muscular strength of the LL. 
A differentiated score of 0 to 4 was given for each 
test, according to the performance time of each 
task17, with 0-3 points considered: inability or very 
poor performance; 4-6 points: low performance; 7-9 
points: moderate performance; 10-12 points: good 
performance16. 

The Manual Grip Strength Test, which is broadly 
correlated to the overall muscular strength level 
of the elderly, was evaluated through the use of 
a pressure dynamometer in the dominant hand, 
with maximum manual grip strength recorded over 
three attempts with a one-minute Interval between 
attempts. The best score among the three trials 
was used as a measure18. The values were adjusted 
according to gender and body mass index (BMI) as 
described by Marucci and Barbosa18: men - BMI of 
0 to 23, cutoff point (CP) <27.00kgf; BMI between 
23 and 28, CP 28.67kgf; BMI between 28 and 30, CP 
29.50kgf; BMI greater than 30, CP<28.67kgf; women 
- BMI between 0 and 23, CP<16.33kgf; BMI between 
23 and 28, CP<16.67kgf; BMI between 28 and 30, 
CP<17.33kgf; BMI greater than 30, CP<16.67kgf. 

The Mini-BESTest19 adapted and validated for the 
Brazilian population20, allows the rapid and reliable 
tracking of balance disorders. It has 14 items, each 
of which is given a score of from zero to two. The 
maximum score is 32, which suggests no balance 
disorders, and the minimum is zero points, which 
is suggestive of a balance deficit20. In the present 
study, cutoff scores of less than or equal to 21 points 
among the elderly were considered as deficits of 
postural response (worse performance) and those 
who obtained more than 21 points were considered 
as not having postural response deficits (better 
performance)21.

The GDS-1522 is the most commonly used 
instrument to track mood disorders in the elderly and 
is composed of 15 questions scored 0 or 1. Individuals 
with scores between 0 and 5 are interpreted as being 
without depressive symptoms; those with 6 to 10 
points as having mild depressive symptoms and 
those with 11 to 15 points as having severe depressive 
symptoms23. This instrument was applied in this 
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study only for the purpose of characterizing the 
sample and control of possible bias of the influence 
of depressive symptoms on the perception of mobility 
in public transport.

The objective of the Questionário Brasileiro de 
Avaliação Funcional Multidimensional (the Brazilian 
Questionnaire on Multidimensional Functional 
Assessment) (BOMFAQ)24 is to evaluate the 
difficulties related by the subject in performing 15 
activities of daily living. Activities that presented 
some difficulty received one point regardless of 
the degree of difficulty described, with a score of 
15 indicative of the greatest possible functional 
impairment. 

The Falls Efficacy Scale-International (FES-I)25 
consists of evaluating the fear of new falls described 
by the subject during a number of daily and social 
living activities, and may present a decline in mobility 
by self-limitation. There are 16 tasks with different 
levels of complexity in which the elderly can report 
feeling not at all concerned (1 point), a little concerned 
(2 points), very concerned (3 points) or extremely 
concerned (4 points) about the risk of falling during 
the activities. Therefore, a score greater than or equal 
to 23 points would be associated with episodes of 
sporadic falls and a score greater than or equal to 
31 points would be associated with recurrent falls25. 

The Participation Scale26 quantitatively compares 
the impact of physical incapacities and immobility 
on the social participation of the elderly. This scale 
was based on the concepts of the International 
Classification of Functioning (ICF) of Activity and 
Participation and consists of 18 closed (yes or no) 
self-reported questions relating to participation in 
different social tasks, based on comparison "with 
someone equal to you in everything except your 
condition or disability," such as "do you participate 
in recreational and social activities as often as your 
peers?" "do you visit other people in the community 
as often as your peers?". If relevant, prior to the 
question, the subject was asked to not consider 
going to hospitals or medical consultations as social 
participation. When the answers were negative, the 
question was asked "to what extent does this pose 
a problem for you?". The peer relationship was 
established with respect to gender, age group and 
level of schooling. The same scale was also used based 

on comparison with the elderly persons themselves, 
but aged ten years younger. Responses were scored 
according to the level of importance to the subject, 
where the higher the score, the greater the impact 
and its relevance to social participation26. 

The urban mobility questionnaire used to evaluate 
the perception of the elderly regarding mobility in 
public transport was created by the authors of the 
study, based on the "Global Guide: Age Friendly 
Cities"11. It contained structured questions about the 
availability of transport timetables, safety regarding 
locomotion within the modes of transport, and the 
access route to the same, the kindness of drivers and 
other passengers, among other issues considered 
important for the development of the study. 

The questionnaire on quality of life associated 
with public transport was also prepared by the authors 
of the study. It contains five easy-to-understand 
structured questions related to activities that the 
elderly persons do not attend because of the difficulty 
in getting around via public transportation. 

For comparative data analysis, Fisher's exact 
and the Chi-squared tests were used for categorical 
data and the Mann-Whitney test and the non-
paired Student's t-test were used for numerical 
data, according to the normality test. A level of 5% 
(p<0.05) was considered for statistical significance. 

The present study was performed in accordance 
with the regulatory directives and guidelines on 
research involving human beings (resolution 466/12 
of the National Health Council), and data collection 
only began following approval by the Ethics 
Committee for the Analysis of Research Projects 
of the Hospital das Clínicas of the Faculdade de 
Medicina da Universidade de São Paulo (the Clinical 
Hospital of the Medical School of the University of 
São Paulo) on 20/08/2015 under CAAE number 
47.788.915.4.0000.0068. 

RESULTS

In the descriptive analysis of the total sample, 
the mean age of the elderly was 75.5 years (±9.2), 
59% of participants were female (n=19), 62% had 
more than nine years of schooling (n=20) and a 
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BMI of 25.8 (±4.5), most of the elderly persons 
were married (n=20; 62%) and scored a mean of 
27.2 points (± 2.2) in the MMSE and 3.6 Points 
(±2.7) in GDS-15 (Table 1 and 2). There was also 
a preponderance of elderly people living in the 
western region (n=12; 37%) of the city of São Paulo, 
and half of the sample used the bus (n=16; 50%) 
as their main mode of public transportation. Table 

1 and Table 2 show that there was a significant 
difference in relation to age ( p=0.01), schooling 
( p=0.04), marital status ( p=0.02), type of public 
transport used (p=0.005), and MMSE (p=0.009) and 
GDS-15 ( p=0.02) scores between elderly persons 
who obtained Mini-BESTest scores above (better 
performance) and below (worse performance) the 
cutoff point.  

Table 1. Sociodemographic characterization and evaluation of mobility of total sample of elderly persons and 
comparison with Mini-BESTest performance. São Paulo, 2016.

Variables
Total sample 
n=32 
mean (+sd)

Better performance 
n=16 
mean (+sd)

Worse performance 
n=16
mean (+sd)

p-value

Age 75.5(+9.2) 71.8(+7.3) 79.3(+9.6) 0.01ª
Body Mass Index 25.8(+4.5) 25.6(+2.8) 25.9(+5.8) 0.85a

Mini-mental state exam 27.2(+2.2) 28.1(+1.8) 26.3(+2.2) 0.009b

Geriatric Depression Scale 3.6(+2.7) 2.5(+2.2) 4.7(+2.8) 0.02a

Short Physical Performance Battery 9.0(+2.4) 9.9(+1.8) 8.1(+2.5) 0.02a

Mini-BESTest 23.3(+6.1) 28.6(+2.8) 18(+2.9) <0.001b

Timed Up and Go 11.1(+4.2) 8.7(+2.7) 13.4(+4.1) 0.001b

Timed Up and Go with double task 16.6(+6.8) 13.5(+6.1) 19.6(+6.1) 0.006b

Falls Efficacy Scale-International 27.1(+8.5) 23.7(+4.3) 30.4(+10.4) 0.02a

Multidimensional functional evaluation 3.4(+3.8) 1.0(+1.5) 5.7(+3.9) <0.001b

Social participation (by peers) 7.3(+7.6) 5.9(+7.2) 8.6(+7.9) 0.32a

Social participation (10 years younger) 12.2(+9.2) 8.9(+5.8) 15.4(+10.8) 0.04a

Manual Handgrip Strength 24.1(+9.7) 28.1(+10.1) 20.1(+7.6) 0.01a

a: p-value referring to unpaired Student’s t-test in comparison between elderly persons with better and worse performance; b: p-value referring to 
Mann-Whitney test in comparison between elderly persons with better and worse performance; * The division of the better/worse performing 
groups was carried out based on the Mini-BESTest cut-off point, where better performance >21 points and worse performance ≤21 points; 
sd: standard deviation.
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Table 1 shows a significant difference between 
the best and worst performing groups in terms of 
elderly mobility in the variables of all the instruments 
used (SPPB, Mini-BESTest, Timed Up and Go 
(TUG), TUG dual task, FES-I, BOMFAQ, social 
participation in comparison with elderly persons 
ten years younger and manual grip strength), except 
the social participation scale by peer comparison. 

In terms of the perception of urban mobility of the 
elderly persons, who use the bus as their main mode 
of transport (n=21), table 3 shows that only six (29%) 
reported difficulty in walking to their transportation 
from their respective residences, with holes in the 
sidewalk (n=12; 57%) and the inadequate height of 
the same (n=10; 48%) the most frequently reported 
difficulties. Nine (43%) of the 21 elderly persons 

reported having difficulty getting on and off the 
bus, while ten (48%) elderly individuals said that the 
main obstacle to accessing the bus was the height 
of the step, and six (29%) claimed to have fallen 
within the modes of transport. The main reasons for 
leaving home and using the bus was to attend medical 
appointments (n=11, 53%) and to go out (n=3; 14%), 
with 19 (91%) never having missed or been late for an 
appointment due to transportation difficulties. A total 
of 18 (n=86%) did not often abandon going out.  Table 
2 also shows that there was a significant difference 
between the best and worst performing groups in 
the following questions: difficulty in travelling from 
home to the bus stop (p=0.04), difficulty entering and 
exiting the bus (p=0.005), step height as a difficulty 
factor (p=0.01) and degree of satisfaction with priority 
seating (p=0.01).

Table 2. Sociodemographic characterization and evaluation of mobility of total sample of elderly persons and 
comparison with Mini-BESTest performance. São Paulo, 2016.

Total sample 
n=32 n (%)

Better performance
n=16 n (%)

Worse performance 
n=16 n (%) p-value

Gender                              
Female 
Male

19 (59)
13 (41)

8 (50)
8 (50)

11 (69)
5 (31)

0.47a

Schooling (years)                  
1-4 
5-8 
9-11 
More than 11 

6 (19)
6 (19)
10 (31)
10 (31)

0 (0)
4 (25)
7 (44)
5 (31)

6 (38)
2 (12)
3 (19)
5 (31)

0.04b

Marital status
Single
Married
Widowed
Divorced

6(19)
20 (62)
5 (16)
1 (3)

6 (38)
9 (56)
1(6)
0 (0)

0 (0)
11 (69)
4 (25)
1 (6)

0.02b

Region of residence
South
North
East
West
Central

4 (12)
6 (19)
5 (16)
12 (37)
5 (16)

2(12)
3 (19)
1 (7)
8 (50)
2 (12)

2 (12)
3 (19)
4 (25)
4 (25)
3 (19)

0.50b

Transport used
Bus
Subway
Bus and subway
Subway and train

16 (50)
10 (31)
5 (16)
1 (3)

9 (57)
1 (6)
5 (31)
1 (6)

7 (44)
9 (56)
0 (0)
0 (0)

0.005b

a: p-value referring to Fischer’s test in comparison between elderly persons with better and worse performance; b: p-value referring to Chi-
squared test in comparison between elderly persons with better and worse performance; * The division of the better/worse performing groups 
was carried out based on the Mini-BESTest cut-off point, where better performance >21 points and worse performance ≤21 points.
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to be continued

Table 3. Perception of urban mobility of elderly persons using the bus as their main mode of transport and 
comparison with Mini-BESTest performance. São Paulo, 2016.

Questions
Total
sample 
n=21. n (%)

Better 
performance 
n=14. n (%)

Worse 
performance 
n=7. n (%)

p-value

Do you encounter difficulties during the journey 
from home to bus stop?
Yes
No

6 (29)
15 (71)

  2 (14)
12 (86)

4 (57)
3 (43)

0.04

Are there holes in the sidewalk?
Yes
No

12 (57)
9 (43)

6 (43)
8 (57)

6 (86)
1 (14)

0.06

Is the height of the sidewalks unsuitable?
Yes
No

10 (48)
11 (52)

6 (43)
8 (57)

4 (57)
3 (43)

0.53

Are there obstacles on the journey?
Yes
No

8 (38)
13 (62)

5 (36)
9 (64)

3 (43)
4 (57)

0.75

Is there a lack of respect by pedestrians?
Yes
No

3 (14)
18 (86)

2 (14)
12 (86)

1 (14)
6 (86)

1.00

Is there a lack of pedestrian crossings?
Yes
No

8 (38)
13 (62)

7 (50)
7 (50)

1 (14)
6 (86)

0.11

Is the crossing time at pedestrian crossings 
insufficient to cross?
Yes
No

4 (19)
17 (81)

2 (14)
12 (86)

2 (29)
5 (71)

0.43

Is it difficult to enter/leave the bus?
Yes
No

9 (43)
12 (57)

3 (21)
11 (79)

6 (86)
1 (14)

0.005

Does the height of the steps make entering 
or leaving the bus difficult?
Yes
No

10 (48)
11 (52)

4 (29)
10 (71)

6 (86)
1 (14)

0.01

Is there the lack of a handrail to help 
you enter/leave the bus?
Yes
No

2 (9)
19 (91)

1 (7)
13 (93)

1 (14)
6 (86)

0.59

Is there disrespect by the other passengers?
Yes
No

4 (19)
17 (81)

3 (21)
11 (79)

1 (14)
6 (86)

0.69

Are you satisfied with the behavior of the motorist?
Yes
No

15 (71)
6 (29)

10 (71)
4 (29)

5 (71)
2 (29)

1.00

Does the motorist drive too fast?
Yes
No

9 (43)
12 (57)

6 (43)
8 (57)

3 (43)
4 (57)

1.00

Does the motorist fail to take care on curves?
Yes
No

5 (24)
16 (76)

4 (29)
10 (71)

1 (14)
6 (86)

0.46
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Continued from Table 3

Table 4 shows that 50% (n=8) of the elderly 
persons who use the subway as their main mode 
of transport have difficulty walking the route from 
their respective residences to the station, with the 
most frequent complaint being holes in the sidewalks 
(n=12, 75%). Five (31%) of the elderly persons 
reported that they had fallen within the station once 
or more, and said that the reason they use the subway 
most is to go to medical appointments (n=12; 75%). 
There was a significant difference between the better 
and worse performing groups in the items "lack of a 
handrail" as a difficulty factor when entering/exiting 
the train ( p=0.04), and falls within the modes of 
transportation (p=0.01).

Even with all the difficulties encountered, the 
elderly persons evaluated rarely do not use public 
transportation because they do not have someone 

to accompany them (n=30; 94%). As shown in table 
5, however, there is a significant difference between 
the better and worse performing groups, where the 
worse performing group would be socially more 
active if these difficulties were resolved ( p=0.02) 
and would have a better quality of life, participating 
in more activities that do not currently participate 
in (p=0.006).

Based on the comparison of the mobility of the 
elderly who described having or not having difficulty 
in the journey to the means of public transport, 
table 5 reveals a significant difference in the FES-I, 
BOMFAQ and participation scale scores. When 
comparing the mobility of the elderly who reported 
having difficulty entering public transport, there 
was a significant difference only in the scores of the 
social participation scale (table 6).

Questions
Total
sample 
n=21. n (%)

Better 
performance 
n=14. n (%)

Worse 
performance 
n=7. n (%)

p-value

Are you satisfied with the quantity of priority seating?
Yes
No

16 (76)
5 (24)

13 (93)
1 (7)

3 (43)
4 (57)

0.01

Do passengers respect the priority seating?
Yes
No

13 (62)
8 (38)

7 (50)
7 (50)

6 (86)
1 (14)

0.11

Have you ever missed/been late for medical 
appointments due to difficulties with transport?
Yes
No

2 (9)
19 (91)

1 (7)
13 (93)

1 (14)
6 (86)

0.59

Have you ever not left the house due to difficulties 
with transport?
Yes
No

3 (14)
18 (86)

2 (14)
12 (86)

1 (14)
6 (86)

1.00

What are your main reasons for using the bus?
Shopping
Physical activity
Shopping and physical activity
Medical appointment
Get to the subway
To go out
To get top laces where there is no parking

1 (5)
2 (9)
2 (9)
11 (53)
1 (5)
3 (14)
1 (5)

1 (7)
2 (14)
2 (14)
5 (36)
1 (7)
3 (22)
0 (0)

0 (0)
0 (0)
0 (0)
6 (86)
0 (0)
0 (0)
1 (14)

0.19

Have you ever fallen inside public transport?
Yes
No

6 (29)
15 (71)

4 (29)
10 (71)

2 (29)
5 (71)

1.00

a: p-value referring to Chi-squared test in comparison between elderly persons with better and worse performance; * The division of the 
better/worse performing groups was carried out based on the Mini-BESTest cut-off point, where better performance >21 points and worse 
performance ≤21 points.
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Table 4. Perception of urban mobility of elderly persons using the metro as their main mode of transport and 
comparison with Mini-BESTest performance. São Paulo, 2016.

Questions
Total 
sample 
n=16. n (%)

Better 
performance 
n=7. n (%)

Worse 
performance
n=9. n (%)

p-value

Do you encounter difficulties during
the journey from home to station?
Yes
No

8 (50)
8 (50)

3 (43)
4 (57)

5 (56)
4 (44)

0.61

Are there holes in the sidewalk?
Yes
No

12 (75)
4 (25)

4 (57)
3 (43)

8 (89)
1 (11)

0.14

Is the height of the sidewalks unsuitable?
Yes
No

7 (44)
9 (56)

2 (29)
5 (71)

5 (56)
4 (44)

0.28

Are there obstacles on the journey?
Yes
No

7 (44)
9 (56)

2 (29)
5 (71)

5 (56)
4 (44)

0.28

Is there a lack of respect by pedestrians?
Yes
No

1 (6)
15 (94)

1 (14)
6 (86)

0 (0)
9 (100)

0.24

Is there a lack of pedestrian crossings?
Yes
No

1 (6)
15 (94)

1 (14)
6 (86)

0 (0)
9 (100)

0.24

Is the crossing time at pedestrian crossings
insufficient to cross?
Yes
No

3 (19)
13 (81)

1 (14)
6 (86)

2 (22)
7 (78)

0.68

Do you find it difficult to enter/leave the subway?
Yes
No

5 (31)
11 (69)

1 (14)
6 (86)

4 (44)
5 (56)

0.19

Is the distance between the train and the platform 
unsuitable?
Yes
No

1 (6)
15 (94)

0 (0)
7 (100)

1 (11)
8 (89)

0.36

Does lack of handrail make entering/leaving
subway difficult
Yes
No

4 (25)
12 (75)

0 (0)
7 (100)

4 (44)
5 (56)

0.04

Is there disrespect by the other passengers?
Yes
No

3 (19)
13 (81)

2 (29)
5 (71)

1 (11)
8 (89)

0.37

Is the door opening/closing time insufficient?
Yes
No

2 (12)
14 (88)

0 (0)
7 (100)

2 (22)
7 (78)

0.18

Are you satisfied with the quantity of priority seating?
Yes
No

15 (94)
1 (6)

7 (100)
0 (0)

8 (89)
1 (11)

0.36

Do passengers respect the priority seating?
Yes
No

13 (81)
3 (19)

5 (71)
2 (29)

8 (89)
1 (11)

0.37

to be continued
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Continued from Table 4

Questions
Total 
sample 
n=16. n (%)

Better 
performance 
n=7. n (%)

Worse 
performance
n=9. n (%)

p-value

Have you ever missed/been late for medical 
appointments due to difficulties with transport?
Yes
No

1 (6)
15 (94)

0 (0)
7 (100)

1 (11)
8 (89)

0.36

Have you ever not left the house due to difficulties 
with transport?
Yes
No

2 (12)
14 (88)

0 (0)
7 (100)

2 (22)
7 (78)

0.18

What are your main reasons for using the metro?
Shopping
Physical activity
Shopping and physical activity
Medical appointment

1 (6)
1 (6)
2 (13)
12 (75)

1 (14)
1 (14)
1 (14)
4 (58)

0 (0)
0 (0)
1 (11)
8 (89)

0.37

Have you ever fallen inside public transport?
Yes
No

5 (31)
11 (69)

0 (0)
7 (100)

5 (56)
4 (44)

0.01

a: p-value referring to Chi-squared test in comparison between elderly persons with better and worse performance; * The division of the 
better/worse performing groups was carried out based on the Mini-BESTest cut-off point, where better performance >21 points and worse 
performance ≤21 points.

Table 5. Perception of quality of life associated with public transport and comparison based on Mini-BESTest 
performance. São Paulo, 2016.

Questions Total sample 
n=32 n(%)

Better performance 
n=16 n(%)

Worse performance 
n=16 n(%)

p-valuea

Have you ever not used public transport due to 
not having a companion with you?
Yes
No

2 (6)
30 (94)

0 (0)
16 (100)

2 (12)
14 (88)

0.14

Would you be more socially active if your 
difficulties with public transport were resolved?
Yes
No

12 (37)
20 (63)

3 (19)
13 (81)

9 (56)
7 (44)

0.02

Would you have a greater quality of life if you 
participated in more events that you have not 
taken part in due to difficulties with public 
transport?
Yes
No

9 (28)
23 (72)

1 (6)
15 (94)

8 (50)
8 (50)

0.006

a: p-value referring to Chi-squared test in comparison between elderly persons with better and worse performance; * The division of the 
better/worse performing groups was carried out based on the Mini-BESTest cut-off point, where better performance >21 points and worse 
performance ≤21 points.
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DISCUSSION

The aim of the present study was to analyze the 
decline of the mobility of the elderly, their perception 
regarding the use of public transport and its impact 
on quality of life and social participation. Through 
the evaluations performed it is possible to perceive 
that the four aspects mentioned are interconnected. 
Several studies2,4,12,27 suggest that the ability to move 
around the city, as well as guaranteeing autonomy 
and a better quality of life for the elderly, is an 
important prevention factor for dependency and 
institutionalization. 

In the present study, the elderly persons who 
performed poorly in the mobility assessment had 

a significantly greater mean age than those who 
performed better. This reinforces that an aging 
population brings a greater chance of increasing 
the number of chronic degenerative diseases that 
can lead to different degrees of functional, social 
and cognitive limitations. This finding agrees with 
literature, which shows that the probability of elderly 
people aged over 75 years presenting some form of 
impairment in mobility increases by 47% each year5,27. 

Previous studies1,27 have also shown that some 
sociodemographic characteristics (the female gender 
and low level of schooling) lead to a greater possibility 
of functional disability over time, compromising 
independence and quality of life, which agrees with 
the findings of the present study. 

Table 6. Comparison of mobility of elderly persons that described having or not having difficulty on their journey 
to and when entering the mode of public transport they most use. São Paulo, 2016.

Elderly persons 
with difficulties 
on the journey to 
transport (n=12) 

Elderly persons 
without 
difficulties on 
the journey to 
transport (n=20)

p-value

Elderly persons 
with difficulty 
entering the 
transport (n=14)  

Elderly persons 
without difficulty 
entering the 
transport (n=18)   

p-value

Short Physical 
Performance Battery 
– mean (+sd)

8.3 (+2.9) 9.4 (+1.8) 0.16a 8.2 (+2.7) 9.2 (+1.9) 0.55a

Mini-BESTest - 
mean (+sd)

20.9 (+6.1) 24.8 (+5.6) 0.08a 19.2 (+5.7) 25.1 (+4.8) 0.05a

Timed Up and Go - 
mean (+sd)

12.6 (+5.2) 10.16 (+3.12) 0.10a 13.8 (+4.8) 9.8 (+2.6) 0.05a

Timed Up and Go 
with double task - 
mean (+sd)

18.6 (+8.3) 15.3 (+5.4) 0.19a 20.1 (+6.9) 15.3 (+5.6) 0.25a

Falls Efficacy Scale–
International - mean 
(+sd)

33.7 (+9.7) 23.2 (+4.4) 0.002b 29.7 (+9.1) 25.8 (+8.3) 0.36a

Multidimensional 
functional evaluation 
- mean (+sd)

6.1 (+4.5) 1.7 (+1.9) 0.01b 5.6 (+3.6) 2.3 (+3.4) 0.06a

Social participation 
(by peers) mean 
(+sd)

12.9 (+9.3) 3.8 (+3.5) 0.002b 11.4 (+7.7) 3.0 (+2.7) <0.001b

Social participation 
(10 years younger) 
mean (+sd)

20.3 (+9.8) 6.9 (+3.9) <0.001b 15.2 (+8.0) 9.4 (+9.3) 0.01b

Manual handgrip 
strength mean (+sd)

20.8 (+7.2) 26.2 (+10.3) 0.13a 20.2 (+4.6) 26.2 (+11.7) 0.18a

a: p-value referring to unpaired Student’s t-test in comparison between elderly persons with and without difficulty; b: p-value referring to Mann-
Whitney test in comparison between elderly persons with and without difficulty; Sd: standard deviation.
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Due to the rapid advancement of population aging 
in Brazil, reporting the positive and negative aspects 
of the quality of sidewalks and streets, access to 
public transport and the transport itself is important, 
as reducing barriers and identifying alternatives is 
of great importance, along with strategies based on 
the individual, to guarantee access for the elderly1,28. 

The opinion of almost all the elderly persons in the 
present study was positive. This can be associated with 
the fact that they are, for the most part, independent 
for the performance of activities of daily living, as 
in the group which performed more poorly in the 
mobility evaluation, the negative aspects were greater, 
restricting their ability to use public transport. The 
main problems reported by the elderly persons from 
both groups were: holes in the sidewalks, inadequate 
sidewalk height and height of bus steps. In contrast, 
Barreto1 found mostly negative answers, with the 
few positive points virtually nullified by the negative 
points, such as it is not an advantage to have buses to 
different locations if there are no seats at bus stops, 
and the priority seats are not respected. In a study by 
Bryanton, Weeks and Less29 of only elderly women, 
several reasons for not using public transport were 
reported, such as a lack of accessibility, long waiting 
time and difficulty with routes.

Means of transportation are necessary for the 
elderly persons to have access to health services 
and social and leisure activities, as they directly 
depend on such transport30. In the present study, 
there was a strong predominance of elderly people 
who use public transportation only to access health 
services, a finding which corroborates with the study 
by Barreto1, which raises two hypotheses: from a 
positive perspective, this population has a much 
greater degree of self-care and, negatively, there 
may be an increase in chronic-degenerative diseases, 
which causes them to seek healthcare services more 
frequently. Gajardo et al.5, in addition to observing 
a large number of elderly people who used transport 
only for healthcare purposes, reported that the 
majority of the sample asked their respective doctors 
to schedule consultations between 10.00 and 11.00 
am, avoiding peak hours and facilitating access to 
means of transport.

Bryanton, Weeks and Lees29, observed that social 
requirements have become an extravagance for this 
population. The finding in this study is similar: in 

general, the majority of older people with a worse 
performance in terms of mobility reported that they 
would be socially more active and would have a 
better quality of life if their difficulties with public 
transport were resolved. When the mobility of the 
elderly persons who described having difficulty in 
terms of access to transportation was considered, they 
obtained higher scores on the social participation 
scale, suggesting that such participation is impaired. 
This is due to the fact that using public transport 
helps to maintain connections with family and 
friends, as well as participation in other social events, 
and that barriers to access to these means of transport 
causes elderly people with reduced mobility or who 
already have some difficulties to abandon the use 
of these means of locomotion, due to the risks they 
will be exposed to1,27,31. Choi and Dinitto28 described 
that transportation that is an obstacle to visiting 
friends and family can contribute significantly to 
the increase of depressive symptoms. 

In addition, it is important to highlight that elderly 
persons with poor mobility suffered a higher number 
of falls than the group that performed better in 
terms of mobility. While we cannot disregard the 
existence of factors that are intrinsic to the aging 
process, environmental factors, reported by the 
elderly and previously discussed, also contribute 
decisively to the occurrence of falls32. However, in 
the study by Gajardo et al.5, none of the interviewees 
suffered falls, but complained of insecurity about 
environmental factors and fear of falling.

Public health actions are therefore necessary to 
make streets and public transport more accessible 
to the elderly, leading to improvements in individual 
health and well-being. A city that is friendly to the 
elderly adapts its structures and services, providing 
where available free or subsidized transport that is 
reliable and frequent, ample route coverage, vehicles 
for the elderly, specialized services, priority seats, 
kindness and care from drivers, safety and comfort, 
good conditions at stops, community transport and 
information on transport options, all of which are 
fundamental characteristics for a city to be considered 
as friendly to the elderly.11 Not all, however, are to 
be found in the city of São Paulo.

In view of the results observed, and due to the 
clinical and scientific relevance of the subject, it is 
hoped that this study will help health professionals 
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to create specific intervention strategies that 
address the real limitations of the elderly within 
the urban environment, which, due to a lack of 
knowledge of these difficulties and/or the inability 
of professionals to deal with elderly persons, has 
led to the development of strategies based only 
on the difficulties encountered in a controlled 
environment, when it is known that it is crucial to 
have a broad gerontological view to deal with this 
population from different perspectives30. In addition, 
it demonstrates the importance of thinking about 
public health policies to prevent or postpone the new 
demographic and epidemiological transition from 
generating undesirable economic effects in Brazil33. 

The present study presents some limitations, 
such as the small sample size of both groups and the 
evaluation of perception, through reports (subjective 
evaluation) of the difficulties related to public 
transport, or in other words, the difficulties were not 
evaluated in an ecological way (by direct observation 
of their occurrence). With this, an extension of 
the research is suggested, by evaluating a greater 
number of elderly persons and carrying out studies 

that evaluate the different chronic-degenerative 
conditions that could potentially influence mobility, 
as well as comparative studies between the ecological 
evaluation of mobility within public transport and 
the reports of the elderly. 

CONCLUSION

With the results of this study it was possible 
to observe that the elderly persons who presented 
a greater degree of difficulty during mobility 
evaluations had a greater number of complaints 
related to access to public transport and the impact 
on their social participation than elderly persons 
with better mobility, suggesting that irregular 
sidewalks and inaccessible public transport are just 
some of the characteristics of the built environment 
that can create barriers to the external mobility of 
elderly people who already have some degree of 
reduced mobility, impacting on their ablity to interact 
independently with the city and reducing activities 
and well-being. The objectives of the study were 
therefore achieved. 
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