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Abstract

Objective: To analyze variation in stair performance among adults aged 55 years and older in a 14 month follow-
up study.

Methodology: A population-based cohort study in Cambé, a city located in the state of Paraná, Brazil. The
variables analyzed were age, gender, educational level, socioeconomic profile, depression, obesity, and diabetes.
Self-reported ability to go up and down stairs was assessed at baseline and end of follow up.

Results: Four hundred and four individuals were analyzed (164 men, 240 women) with median age of 65.6
years. Difficulty in going up or down stairs was 36.5% at baseline and 37.5% after a 14.3 month follow-up period.
Depressive, obese and female individuals, as well as the ones with lower educational and socioeconomic status
more frequently experienced difficulty in stair performance. Most negative variations in ability to go up or down stairs
were identified among male, depressive, and obese individuals (-7.9%, -6.1%, and 2.8% respectively).

Conclusions: These data reinforce the role of incapacity for stair utilization in functional assessment of elderly
people and highlight the need for specific actions towards more vulnerable aged groups, such as the depressive and
obese elderly individuals.
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Introduction
One of the most important challenges in elderly health care is

preserving functional capacity in elderly individuals. Disabilities are
responsible for significant financial expenditures by society, and they
considerably affect quality of life [1,2].

Therefore, the inclusion of functional assessments in the routine
diagnosis of elderly, carried out by healthcare professionals, enhances
the perception of the concept of health in this age group. Usually,
specialized services in geriatric care apply the assessment of basic
activities of daily living (BADL) and instrumental activities of daily
living (IADL); however, these evaluations are not yet routinely used in
primary health care.

Motor disorders such as decreased walking speed and difficulty in
stair performance are commonly observed in geriatric populations.
These may be considered as markers of vulnerability to future
functional disabilities [3] and therefore could be single and simple
measurements of functional assessment [4,5].

Elderly adults consider stair climbing and descending to be one of
the difficulties that is more associated with aging [6]. Due to its easy
application, stair performance is recognized as an important method
for evaluating functionality and is therefore included in most
functionality scales [7]. Nevertheless, it is still rarely applied as single
evaluation in the protocols of geriatric care services at the primary
level.

Therefore, this study aims to assess the autonomous use of the stairs
in a group of elderly adults and the variation in their performance in a
14 month follow-up period.

Methods

Study design:
Population-based cohort study with an average follow-up period of

14 months
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Study Population:
Individuals aged 55 years or older living in the urban area of the

municipality of Cambé (96,735 inhabitants, Paraná State, Brazil) [8].

Sampling:
The sample was originally designed for the Cardiovascular Disease

Project (VIGICARDIO (9)) and comprised 1,180 individuals aged 40
years and older, according to the representative age of men and
women calculated in 86 census sectors conducted in the city. The
present analysis used data from only 501 participants older than 54
years.

Figure 1: Proportion of people exhibiting no difficulties in using the
stairs at the baseline (T0) and the end of the follow up period (T1)

Data collection:
This was carried out in two distinct occasions:

First Assessment (T0): population-based study conducted between
February and June 2011—initial analysis of VIGICARDIO. Data on
sociodemographic characteristics, comorbidities, and functional
capacity were obtained.

Second Assessment (T1): targeted household survey conducted
between April and August 2012 to obtain data related to functional
capacity.

Analyzed variables
Sociodemographic characteristics: age (age groups: 55–64 and older

than 65), gender, low educational level (less than 4 years of schooling)
and low socioeconomic profile (1st tertile: Brazilian socioeconomic
score) [10].

Comorbidities: Depression: self-reported depression or regular use
of antidepressant medications. Diabetes: fasting glucose > 125 mg/dL
or regular use of antidiabetic medicines [11]. Obesity: Body Mass
Index (BMI) ≥ 30.0 kg/m2 [12].

Functional capacity: Basic activities of daily living (BADL) [13] and
instrumental activities of daily living (IADL) [14].

Stair performance: Data on stair climbing and descending
performance were obtained from self-reports or provided by primary
caregivers. It was classified as without difficulty, with some difficulty/

insecurity, inability, or need another person’s help to use the stairs
[15].

Statistical Analysis
The data were stored and analyzed using the program Epi Info

version 3.5.4. The descriptive analysis was stratified by gender, using
the chi-squared test to compare sampling distribution. An ANOVA
was used to analyze quantitative variables with homogenous variance
as shown by the Bartlett's test. The Kruskal-Wallis test was used for
variables with non-parametric distributions.

The stairs performance was analyzed as dependent variable in two
different situations: 1) without difficulty in climbing or descending the
stairs. Variation in the ability to climb and descend stairs (Figure 1).
The independent variables were measured in the baseline only.

The assumed statistical significance is p ≤ 0.05.

Ethical aspects
The Research Ethics Committee of the State University of Londrina

approved the initial project (VIGICARDIO) (CEP/UEL 236/10) as
well as the project referring to the second survey (CEP /UEL
042/2011). The agreement of individuals and caregivers to be included
in the two evaluations was requested by signing an informed consent
form.

Figure 2: Flow diagram of study

Results
Of the 501 individuals aged 55 and older that were analyzed in the

first evaluation, it was possible to carry out a second assessment only
in 404 (attrition of 19.4%). The reasons for attrition were death (3),
prolonged hospitalization (9), change in address (22), refusal (15), and
difficulty in reaching the individual after three attempts (48) (Figure
1).
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The average age was 65.5 years, and 59.4% were female. Women
had poorer socioeconomic status and higher proportions of depression
and obesity (Table 1).

Regarding stair climbing and descending performance, 36.5% of the
individuals presented some difficulties, a proportion that was higher
among women (47.9%) (Table 1).

Variable Total (404) Men (164) Women (240)

Age of onset (years) 65.5 65.1 65.7

Age group 55–65 years 49.0% 51.8% 47.1%

Mean follow-up period in months 14.3 14.1 14.5

Low educational level (<4 years of years of schooling) 44.3% 39.0 % 47.9%

Low socioeconomic profile (1st tertile) 34.4 % 23.2 % 42.1% **

Depression 16.1% 6.7% 22.5% **

Diabetes 17.3% 21.3% 14.6%

Obesity 35.1% 27.4% 40.4% *

BADL (at least 2 compromised) 5.4% 4.3 % 6.3%

IADL (at least 2 compromised) 14.1 17.1 9.8 *

Difficulty in using the stairs (T0-baseline) 36.6% 20.1% 47.9% **

Difficulty to use the stairs (T1-end) 37.6% 28.0% 44.2%

BADL: basic activities of daily living IADL: instrumental activities of daily living; * p < 0.05; ** p < 0.001

Table 1: Sample characteristics according to gender

The average interval between the two assessments (T0 and T1) was
14.3 months (median=14.2). In this period, there was a small decrease
in the proportion of individuals who reported no difficulties in stair

performance (63.4% vs. 62.4%). The proportion of the individuals that
could not use the stairs or required assistance increased from 2.7% to
5.2% (Table 2).

Without difficulty With some difficulty and insecurity Does not use or requires the assistance of another person

T0 – baseline 256 (63.4%) 137 (33.9%) 11 (2.7%)*

T1 – end 252 (62.4%) 131 (32.4%) 21 (5.2%)*

P = 0.07

Table 2: Ability to climb and descend the stairs at the baseline (T0) and the end (T1) of the follow-up period (14 months)

In the analysis of stair performance in specific population groups, it
was observed that individuals with depression presented the worse
rates, followed by obese individuals, women, and people with low

socioeconomic status. However there were not statistically significant
difference between baseline and the end of follow up (Table 3) (Figure
2).

Without difficulty in climbing or descending the stairs P value

Variable (n) T0–baseline n (%) T1–end n (%)

Men (164) 131 (79.9) 118 (72.0) 0.09

Women (240) 125 (52.1) 134 (55.8) 0.40

55–65 (206) 144 (69.9) 142 (68.9) 0.98

Over 65 (198) 112 (56.6) 110 (55.6) 0.83

Depression (82) 36 (43.9) 31 (37.8) 0.55

Without depression (322) 220 (68.3) 221 (68.3) 1.00
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Diabetes (70) 41 (58.6) 39 (55.7) 0.73

Without diabetes (334) 215 (64.4) 213 (63.8) 0.87

Obesity (142) 69 (48.6) 65 (45.8) 0.63

Not obese (262) 187 (71.4) 187 (71.4) 1.00

Years of schooling: >3 years (225) 156 (69.3) 152 (67.6) 0.68

Years of schooling: 0–3 years (179) 100 (55.9) 100 (55.9) 1.00

Socioeconomic status: >1st Tertile (270) 182 (68.7) 174 (65.7) 0.46

Low socioeconomic status (1st Tertile) (134) 74 (53.2) 78 (56.1) 0.62

Table 3: Independence in using the stairs at the baseline and the end of the follow-up period according to gender, age, education, socioeconomic
status, and depression

In the second evaluation (T1), stair performance decreased mainly
among men (-7.9%; p < 0.05) and depressive individuals (-6.1%;
p<0.05) (Figure 3).

Figure 3: Variation in the ability to climb and descend stairs in the 14-month period in different population groups. Cambé, 2012

Discussion
The results showed that a third of the individuals aged 55 years or

older presented with some difficulties in using the stairs. This
proportion was higher in women as well as depressed, obese and
elderly with lower socioeconomic status and educational level. Stair
climbing and descending ability over the 14 month follow-up period
decreased to a lesser extent in the general population, although this
decrease was more pronounced among men and depressive
individuals.

The use of stair performance as an indicator of functional capacity
is justified by the need to simplify functional assessment methods used
for elderly adults, especially in primary health care services. Moreover,
difficulty in using the stairs, although not affecting health conditions,
may be considered as a dysfunction that, with higher clinical
repercussions, precedes other functional disabilities [15].

The incidence of disability is a multifactorial and dynamic
phenomenon, based on the hierarchical existence of functional
declines that occur initially in specific and instrumental activities and
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then evolve, compromising basic activities of daily living [16].
Difficulty in climbing and descending the stairs may represent for
most individuals the initial phase of motor disability [17,18].

It was observed that a significant proportion even in younger
elderly (55 to 65 years) presented with difficulties in stair performance
(30.1%). Few studies on functional capacity include individuals from
55 to 60 years old. In an analysis involving more than 7,000 persons
over 55 years old, 32% presented certain types of disabilities [2].

Chen and colleagues (2010) reported that 35.3% of the individuals
aged 60 years or older in their sample presented at least one motor
disability [17]. A study on elderly adults older than 70 years, who
presented with no sign of dementia and compromised BADLs, showed
that 52.9% had some difficulty in climbing or descending the stairs.
The incidence of walking difficulty in elderly adults (70 years and
older) was 4.5% after two-year follow-up [19].

The analysis of the variation in the level of independence in using
the stairs during the follow-up period showed a slight decline in this
proportion of subjects who were independent. The small change may
be justified by the inclusion of younger elderly, with lower frequency
of comorbidities. It is also possible that losses to follow up occurred
predominantly in elderly adults with worse health conditions.

It is difficult to collect data from other authors that comparable
with those obtained in this analysis, due to the differences in age and
follow up period. In a cohort formed by 70–80 year old women, 11.7%
presented with a decline in functional capacity within 18 months [15].
During a three-year follow up, in individuals aged 65 years or older,
the proportion of elderly without disability was 26.9%, 23.9%, and
19.9% at baseline, 12 months, and 36 months post follow up,
respectively [20]. In a study carried out by Herbertete and colleagues
(1997) in elderly aged 75 years and older, these authors observed a
functional decline of 20% in the first year [21].

Many authors have reported a difference in frequency of functional
disability between elderly men and women [1,2,19,22]. Women have
higher levels of disability, involving mainly motor functioning [21].
Our results show that 80% of the men had no difficulty in climbing
and descending the stairs at T0; however, a larger decline was observed
in this group of elderly during the follow-up period (-7.9%). It is
possible that men present better motor function until the onset of old
age, due to different working practices and behavioral issues. In
contrast, elderly men showed the worse indicators of self-care and
adherence to regular physical activity, which may have contributed to
the decline in functionality in this short period.

Another group of elderly that exhibited higher difficulties in stair
performance was individuals with lower educational level, although a
decline was not observed in this group. Low educational level has
already been identified as a contributor to functional decline in elderly
adults [23,24]. In contrast to the results of these studies, Weiss and
colleagues observed that older women with difficulties in motor
function had higher education levels [3].

As low-educated individuals, the elderly presenting the lower social
levels also include a lower proportion that were autonomously capable
of using the stairs. This association between functional capacity and
low social profile has already been observed by other authors [25,26].

Obesity has been losing importance as a cardiovascular risk factor
in elderly populations [27]; however, its importance in assessing
functional capacity is well established [2,28,29]. In this study, less than
half (48.6%) of the obese elderly could use the stairs without

difficulties at baseline, and after 14 months, this proportion
diminished to 45.8%. Some authors observed that the obesity by itself
was responsible for the walking difficulty in elderly [3].

The group with the lower proportion of autonomy in using the
stairs was that of depressed elderly, in which it was observed the higher
negative variations of performance during the follow-up period (43.9%
vs. 37.8%).

Depression is one of the most impactful comorbidities in the
geriatric population. It has been associated with cardiovascular
diseases, dementia, cancer, and musculoskeletal disorders [30]. Some
authors also reported a strong correlation between depression and
functional disabilities [2], even in shorter follow-up periods such as 12
months [31]. Countless factors contribute to functional decline in
depressive individuals. Depressive patients exhibit reduced social
interaction and engagement in physical activity, due to psychic apathy.
Neural, immunological, hormonal, and biological factors are also
involved in this condition [32].

Our results should be analyzed taking into account several
methodological limitations present in the study. The sample size
limited the analysis of the determinants of the outcomes studied.
There were several individuals that we could not analyzed in the
second assessment. Some of the drop outs of this study may also have
been elderly adults with more severe comorbidities and consequently
higher functional disability and greater functional decline in the
period analyzed. Moreover, the baseline comorbidities were not
controlled during the follow up.

Data on functionality were not obtained through observation, but
via self-report, which could generate inaccuracies. However, other
studies have reported satisfactory agreement between these two ways
of evaluation of stair performance has already been observed in elderly
[23].

Although sensory disturbances, such as difficulty with vision and
hearing, could influence independence in using the stairs [33], these
factors were not included in this analysis.

The analysis did not distinguish between difficulties in climbing or
descending the stairs. However, some authors suggest that the
difficulty in stair performance should be differentiated between
climbing, descending, and both, as they may present different
determinants and consequences [23].

Therefore, despite the above limitations that restrict the
generalizability of the study, the results indicate that stair performance
can be a potential indicator of future motor disabilities [34].

Moreover, they show that certain characteristics of the elderly are
related to higher levels of functional disability. From the perspective of
health care services, the present findings can inform the development
of preventive measures against functional decline in elderly adults,
including earlier screening for motor function disorders particularly
for male, depressive, and obese individuals, who were identified as
most vulnerable to functional decline.
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