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Results: The walked distance in 6MWT was positively assedatvith height (r = 0.406; p =
0.026), physical activity level (r = 0.594; p = 010 and functional capacity (r = 0.682; p =
0.000). For each point more obtained in CPF, tistadce walked increases on average by 7.5
meters. Relatively to sedentary participants, béisgfficiently active increases, on average, the
distance walked in 85.8 meters; and being acticeeases, on average, the distance walked in
108.8 meters. No other associations were observedrisample.

Conclusion: Based on the collected sample, walked distanceMdV& has a high correlation
with results in CPF scale, so this test can be tsgatedict functional capacity. More attention
should be taken to promote strategies to increadking in older adults.

Keywords: 6-minute walk test; Composite Physical Functioals; elderly people; functional
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Introduction

According to 2011 Census, Portugal presents a quiseked aging, with elderly
population (persons aged 65 years and over) caumtinl9.2 % versus 14.9 % of
younger population (persons under 14 years oldje¢@ao Geral da Saude, 2004)
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Active aging is an aging pattern described by therldVHealth Organization (WHO)

(World Health Organization (WHO), 2002) as “the g@es of optimizing opportunities

for health, participation and security, in orderetthance quality of life as people age”
(page 12). This definition is associated with aotog, self-determination and

preservation of mental and physical independencemation of healthy aging and

maintenance of functional capacity.

Functional Capacity has been defined as the aldityerform activities within a socio-
cultural and physical environment usually necesdary independent living in the
community. Assess elderly functional capacity ipéamant in order to find strategies to
prevent or delay the onset of physical weaknessdbeurs in advanced age (Barata,
Gastaldi, Mayer, & Sologuren, 2005; Lord & Menz,020 Troosters, Gosselink, &
Decramer, 1999).

Walking tests are used in clinical practice to ea# physical fitness and functional
capacity (ATS, 2002; Enright, 2003). The 6-minuteslk test (6MWT) is a simple and
well tolerated test , uses activity of daily livi(ipe gait) and has been commonly used to
assess physical performance in various clinicabmms. It is considered a functional
test and a submaximal exercise for healthy eldéNyS, 2002; Singh et al., 2014).

Total distance in 6MWT is an indicator of functibrindependence and an indirect

measure of balance, strength, cognitive functigsipm and related with the presence or
absence of chronic pain (Lord & Menz, 2002). Aligh the test is a good indicator of
functional capacity and even the equations to pteiflie expected value are already
studied, several factors such as age, gender, theigight, presence of disability and

illness, medication, motivation and others, coultlience this test (ATS, 2002; Singh et
al., 2014; Spruit et al., 2013). Studies by Casanetvcol. showed that factors such as
perception of maximum speed, lifestyle, humourituate and motivation can influence

the test results (Casanova et al., 2011)

Difficulties in performing daily living activitiesgait and balance deficits are identified as
important risk factors for falls and for disabilitidence, it is important to quantify the
perception of performing daily living activitiesh& CPF (Composite Physical Function)
scale contains twelve self-report items designeastess the perception of the individual
about their ability to perform basic and complestiomental daily living activities (Rikli

& Jones, 1999).

In literature the importance of 6MWT has alreadgrevidely described as a test to
assess functional status in patients following edéht interventions and to predict
morbidity and mortality in heart and lung patietiewever, according literature review,
there were no enough studies that assess assosiagtween walked distance in 6MWT
and the results of questionnaire of daily livingities (Soares & Pereira, 2011).

The aim of this study was to verify the associaidmetween functional capacity
(measured with two different instruments: 6MWT a@BF scale), levels of physical
activity and anthropometric variables.

Materials and Methods

This study is descriptive, quantitative and crasstisnal design.
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Our sample consisted of 30 community-dwelling woraged 65 years and older, from
Loures Municipality with ability to move independbinto the assessment place (Loures
Senior University). Assessment protocol was exglito each subject individually and a
verbal informed consent was obtained.

The exclusion criteria were inability to ambulatelépendently or any musculoskeletal
condition that may affect the tests. Charactedratiata were collected in a structured
interview.

The study was approved by scientific committee @bbn Higher School of Health
Technologies and Loures Municipality.

Anthropometric Data. Weight and height were assessed using a digitahbal with a
stadiometer (SECA). Body Mass Index (BMI) or weitrheight ratio was calculated
comparing individual’'s weight (in kg) to his or hieeight (in meters squared) (kgjm
Waist circumference was measured with an anthrop@ndape at smallest
circumference above the umbilicus and below thé&oiigal process (American College
of Sports Medicine, 2010)

Levels of Physical Activity. Physical activity levels were assessed and subjeets
classified in sedentary/inactive, insufficientlytige or active according classification of
physical activity behaviour (American College ofois Medicine, 2010).

Functional Capacity. Composite Physical Function scale (CPF) was usedssess
functional ability to perform some daily life task®eferred by subjects. Results were
classified in three classes according Rikli & Jo¢Rri&li & Jones, 1999): high level with
24 points; moderate level between 14 and 23 paimiislow level of functionality with a
classification equal or low than 13 points. Thialechas three possible answers for each
example of daily life activity: Cannot do (score 6an do with difficulty or with help
(score 1) and can do without any help (score 2)alF3core is obtained by the sum of the
12 items points.

6-minutes’ Walk Test (6MWT). The 6MWT was used to measure walked distance,
according ATS (2002) guidelines (ATS, 2002; Singtake, 2014; Spruit et al., 2013).
The test purpose was explained and was mentioradfthecessary they could stop or
decrease gait speed.

Statistical analysis was performed using SPSSi¢8tatl Package for Social Sciences)
v21.0.

In characterizing the sample was used descriptatesscs (frequencies, means, standard
deviations, graphical representations appropriatihé nature of the data). To study the
relationship between the walked distance and the, ageight, height, waist
circumference, BMI, physical activity level and @tional capacity (results obtained by
CPF scale), the multiple linear regression analysas used. First, it was examined
which variables that would be more related to tieadce, through the Pearson and
Spearman correlation coefficients, as well as thayais of scatter plots to assess the
existence of a linear trend.

To test the normality of the residuals, the Shajititk test was used.
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Results

The sample consisted of 30 women, aged betweem®Y @ years, with a mean age of
68 + 2 years, with an average height of 1.54 + @mO@ange 1.44 — 1.66 m), an average
weight of 70.1 £ 11.6 kg (range 58.8 — 105.6 kggamwaist circumference 90.8 £ 11.9
cm (range 68 — 108 cm) and a BMI average 29.4 /5 (range 21.42 — 38.3 kgfin

Considering the classification of the physical attilevel, 9 women were classified as
active (30.00 %), 14 as insufficiently active (46%) and 7 as inactive (23.33 %).

As for the measurement of functional capacity,akerage results obtained by applying
the CPF scale was 19.5 points, with a maximum gb@#ts and a minimum of 3 points.
Of the 30 women evaluated, nine were classifiedigis functional capacity level, 17 as
moderate functional capacity level and 4 as lovefiomal capacity level.

The average distance covered in 6MWT ranged bet&86ry0 m and 561.20 m (418.92
+92.99 m). None of the participants interruptecioandoned test.

When we analysed the average distance walked in BMWMach sub-group of physical
activity, it was found that active women walked 472n, insufficiently active women
walked 434.4m and inactive women walked 307.5mwmarame (Figure 1). That means
the average distance decreases with lower levgibysical activity.
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Figure 1 - Walked distance and physical activity level

To study the relationship between the walked dcstaand the age, weight, height, waist
circumference, BMI, physical activity level and @tional capacity (results obtained by
CPF scale) the multiple linear regression analystsere first it was examined which
variables that would be more related to the digatirough the Pearson and Spearman
correlation coefficients, as well as the analys$isoatter plots to assess the existence of a
linear trend.

Analysing the correlation coefficients shown in Tealk and 2, there is a statistically
significant positive correlation with moderate imsgy between walked distance and
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height (r = 0.406, p = 0.026), and strong intendigtween walked distance and
functional capacity (r = 0.682, p = 0.000). Regagdthe physical activity level, also
obtained a significant positive correlation withostg intensity (r = 0.594, p = 0.001).

There was no statistically significant correlatidmetween age, weight, waist
circumference, body mass index and the walkedristan 6MWT.

Table 1: Pearson Correlation Coefficient between walkedadise in 6MWT and age, weight,
height waist circumference, functional capacity &hdl.

Waist
Weight  Height circumference Functional
Age (Kg) (meters) (cm) capacity BMI
Walked Pearson
distance  Correlation  -.258 .081 406 -.195 687 -.150
in BMWT  Coefficient
(meters) p .168 671 .026 .301 .000 429
n 30 30 30 30 30 30

**_Correlation is significant at the 0.01 leveH@iled).
*, Correlation is significant at the 0.05 level tgled).

Table 2 Spearman Correlation Coefficient between walkétadce in 6MWT and physical

activity level
physical activity
level
Walked distance in 6MWT (meters)  Spearman Coralafioefficient 594
P .001
N 30

**_Correlation is significant at the 0.01 levek@iled).

Analysis of the scatter plots (Figure 2, 3 andt&)pipears that there is a linear trend in a
positive direction between the walked distance MW6I and the height, functional
capacity and physical activity level.

Based on the obtained values of the correlatioffficats, we chose to put in multiple
linear regression the height, physical activity elevand functional capacityas
independent variables. Concerning the physicaliactievel of, dummy variables were
created to better understand the results, consiglettie reference category being
sedentary. The obtained model is significant (F4=211.275, p = 0.000) and explained
64.3 % of the variation in the walked distance.nfrriie analysis of Table 3 it can be
seen that the height is not significant for exptagnthe variation of the walked distance.
However, the functional capacity, being insuffi¢lgractive and being active contributes
significantly for this variation. We also see thia functional ability and being active are
the ones that contribute most to the explanatiahefvariation of the walked distance in
6MWT.
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Figure 3 - Association between walked
distance in 6MWT and height
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Table 3 - Results of multiple regression analysis: depahdeariable - walked distance,
independent variables - height, functional abilibgufficiently active and active.

Coefficientd
Unstandardized i Collinearity
Model Coefficients t D Partial Statistics
Correlations
B Std. Error Tolerance VIF
(Constant)  -12.162 284.505 -.043 .966
Functional 7.530 2.450 3.074 .005 524 708  1.413
capacity
Height 1.350  1.937 697 .492 138 813 1.231
(meters)
Insufficiently  gc 40 20017 2.869 008 498 532  1.879
Active
Active 108.779 34.002 3.199 .004 539 488  2.048

#Dependent Variable: Walked distance in 6MWT (méters
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The obtained regression model has a power of 0,988&h is obtained from the
expression

power =1 —F(F~Y(1 —a, df1,df2),df1,df2,ncp, lower.tail = TRUE,log.p =
FALSE),

Where F~1(1 — a,df1,df2) is the 1 —a quantil of the F distributiondf1 is the
number of explanatory variables in the modgl? is given by(n —df1 — 1), ncp is the

2
non-centrality parameter given éy %), whereR? = 0,643. Therefore,

power =1 — F(2,75871047, 4, 25, 54,03361, lower.tail = TRUE,log.p =
FALSE) = 0,9999.

The obtained model also checks the Gauss-Markodittons, i.e. the residuals has
average equal to zero, the residuals has const@minee and the assumption of
normality of residuals is verified. The existencé raulticollinearity between the
independent variable®es not exist, as can be seen from the toleraaloes/(close to 1)
or the VIF values (below 10). In summary, we cansoder the obtained model is a good
model.

Discussion

The Functional ability is the individual capacitg tarry out daily living activities
independently. Most of these activities are devetbat a submaximal level. Since
6MWT is performed at submaximal level it has beasalbed as a predictor of
functional capacity (Lord & Menz, 2002).

Results presented in this study show a positiveetation between height, physical
activity level, functional capacity and distanceidg 6MWT.

Height is associated with a higher step by incrédesg length, a fact that makes the most
efficient gait. Hence the taller women walk greatistances. Furthermore, Callisaya and
col. (2008) reported that the stride length andenad are determinants of speed
(Callisaya, Blizzard, Schmidt, McGinley, & Srikantt008). Bone and muscle mass are
decreased in elderly people, and when associatédtiaé decline of cardiorespiratory
function, all together may lead to a reduction umdtional capacity. Regular physical
activity can reduce the negative effects of agimdctv explain the best results in 6MWT
by more active persons in our sample. Differentlis show, in fact, that women who
engage in regular physical activity have a greatdked distance (ATS, 2002).

In our pilot study, it seems that there is a pesitand high correlation between the
results obtained in a specific functional capasisle and the walked distance in 6MWT.

It seems also that the walked distance is morecaded with CPF scale than the height
or physical activity level.

In this pilot study with elderly women, anthroponetariables such as weight, age, and
waist circumference, by themselves were not sefficto influence the walked distance.
For example, lean body mass was not assessedhmsnd tconsidered a predictor of

exercise capacity.
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Unlike other studies age was not a significant joted of walked distance. Since our
sample is a fairly homogeneous (aged between 657&ngears) could not in fact
influence greatly distance walked. Results on 6MWéFe similar to other studies with a
similar group (elderly women)(Gouveia et al., 2013)

A limitation of our study is the small sample siZéis limitation should be considered in
further studies in order to achieve strongest agichs. However is an objective study
for a specific group of population (elderly womeim) a specific region (Loures
municipality).

Conclusion

The results of this study lead to that to be regaraks the walked distance in 6BMWT has
a good correlation with the obtained results in @RF scale, confirming that this
submaximal test is representative of functionalacity and can be used for its
prediction. It can be said even for each unit maréunctional capacity, the distance
walked increases on average by 7.53 meters; relativsedentary participants, being
insufficiently active increases, on average, th&tagice walked in 85.84 meters; and
being active increases, on average, the distankkeavan 108.78 meters.

In summary, it can be concluded that the functiaagdacity and physical activity level
influence the distance walked in this small samplewever, further studies will be
needed to identify objectively associations betwdanctional capacity measured
subjectively by the CPF scale and objectively byw8Mand physical activity level in a
larger sample.
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