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ABSTRACT

Introduction: Foot problems have long been recognized as being common in older people,
but few studies have adequately addressed the relationship between foot problems and func-
tional disability. This study was conducted to determine how common foot problems of the eld-
erly affect functionality of foot in elderly nursing home residents.

Materials and Method: Fifty three elderly men, who were residents of Maide Bolel Nursing
Home in Eskisehir, were assessed and scored for presence of foot problems. The overall foot
functions were evaluated with Foot Function Index (FFl) and a protocol based on subjective and
objective criteria for pain and function of the hindfoot (HFS). The overall muscle strength of
involved muscles was determined with manual muscle testing. Dynamic balance was evaluated
with timed Up & Go (TUG) test. Furthermore, walking speed, pain severity and energy consump-
tion were determined.

Results: According to our results, there was no correlation between foot problem scores
and muscle strength, functional assessments, dynamic balance, energy consumption, pain sever-
ity and walking speed (p>0.05).

Conclusion: Although foot problems observed were less severe, they were relatively com-
mon in our sample. Therefore, informative, preventive and therapeutic interventions for foot
problems in elderly people require further longitudinal investigations.

Key Words: Aged; Nursing homes; Foot diseases/epidemiology.
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YASLI ERKEKLERDE AYAK PROBLEMLERININ
AYAK FONKSIYONLARI UZERINE ETKIiSi

Oz

Giris: Yasli bireylerde ayak problemlerinin yaygin oldugu bilinmektedir, ama ayak problemle-
ri ve fonksiyonel yetersizlik arasindaki iliskiyi arastiran az sayida ¢alisma bulunmaktadir.

Gereg ve Yontem: Eskisehir Maide Bolel Huzurevinde kalan 53 yasli erkegin ayak problem-
leri belirlenerek puanlandi. Ayak fonksiyonlari, Ayak Fonksiyon indeksi (AFi) ve arka ayagin fonk-
siyonu ve agriyl objektif ve subjektif kriterlere dayanarak degerlendiren bir protokol ile degerlen-
dirildi. ilgili kaslarin toplam kas kuvvetleri manuel kas testi ile belirlendi. Dinamik denge, timed Up
& Go (TUG) testi ile degerlendirildi. Ayrica ytiriime hizi, enerji tliketimi ve agr siddeti belirlendi.

Bulgular: Calismamizda ayak problem skoru ile kas kuvveti, fonksiyenel dederlendirmeler, di-
namik denge, enerji tliketimi, agri siddeti ve yurime hizi arasinda herhangi bir iliskiye rastlanma-
du.

Sonug: Calismamizda, siddeti kiglik olmakla birlikte ayak problemlerinin yaygin oldugu gé-
rildd. Bu nedenle, yasli bireylerde ayak problemlerine yénelik, bilgilendirici, koruyucu ve tedaviye
yonelik daha ileri calismalarin yapilmasi gerektigini dustinmekteyiz.

Anahtar Sozclikler: Yasllik; Huzurevleri; Ayak hastaliklari/epidemiyoloji.
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INTRODUCTION

oot problems are common in elderly people (1,2). Epide-
F miological studies have shown that approximately 80% of
elderly people have at least one structural and dermatological
foot problem (3,4). Commonly reported problems include flat
foot, hallux valgus, hammer toe, high arches, nail and skin
pathologies, pain, swelling, infections and circulatory prob-
lems (5).

There are many factors which contribute to the develop-
ment of foot problems in elderly people. Of primary concern
are the age-related changes and the associated multiple chro-
nic diseases which cause degenerative and trophic changes in
the foot (6). These problems are rarely life-threatening, but
they are associated with restricted joint movement, muscle
weakness and footwear fitting difficulties, and as such are li-
kely to impair mobility, can lead to impaired proprioception,
skeletal problems, changes in gait and pain, and disability
(7,8). Foot pain affects 20 to 30% of community-dwelling ol-
der people and is associated with decreased ability to perform
activities of daily living, problems with balance and gait and
increased risk of fall (2,9).

In spite of the high prevalence of foot problems and signi-
ficant foot impairment in elderly people, foot problems often
go unreported because many older people consider foot pain
an inevitable consequence of ageing rather than a medical
condition. Thus, the association between foot problems and
impairment of foot function in elderly people are not well es-
tablished (10).

The aim of the study was to determine whether structural
foot problems, soft tissue problems, ankle weakness and foot
pain were related to functional limitation or disabilities in el-
derly retirement home residents.

MATERIAL AND METHODS

his study was conducted to evaluate how foot problems
Tsuch as pes planus, hallux valgus, claw toe, hammer toe,
corns, nail problems commonly seen in elderly subjects affect
the foot function of the elderly residents of Maide Bolel Nur-
sing home in Eskigehir, Turkey.

Permission to conduct this study was obtained from the
Turkish Social Services and Children Protection Agency
(29.05.2008; confirmation # 100). Informed consent of the
participants were obtained. Fifty three volunteers participated
in the study. All participants were between 61 and 93 years
of age and male. Data on disease history was collected by
using an interview based technique. They had no known ne-

urological, cardiovascular and musculoskeletal conditions li-
kely to affect their balance or mobility and they had no diffi-
culty in performing activities of daily living and had no cog-
nitive problems. They were able to walk at least 50 m witho-
ut assistance or using a device. The exclusion criteria included
current pain, previous foot surgery, osteoarthritis affecting
the foot, major medical conditions such as diabetes mellitus
and rheumatoid arthritis.

Observational analysis, walking speed, energy consump-
tion, functional assessment and dynamic balance tests were
performed for each subject various times a day. All assess-
ments were performed at once.

Subjects were examined individually. Height was measu-
red in centimeters, weight in kilograms, and body mass index
(BMI) was calculated as body weight/height?. Visual inspec-
tion and metric assessments were used for the diagnosis of fo-
ot problems including pes planus, pes cavus, hindfoot prona-
tion, hallux valgus (angle = 15°), bunion, metatarsophalange-
al depression, claw toe, hammertoe, mallet toe, overlapping
toes, corn, nail problems, edema and ulcer. The pes planus
was established in bilateral stance by the position of navicula
relative to the Feiss’ line which extends to the metatarsopha-
langeal joint of the great toe (11,12). All assessments were
made by a physical therapist with post-graduate experience.

Scoring system was devised according to presence and se-
verity of deformity. Each problem was scored by using a sco-
re card. Aspects of the deformities were graded so that struc-
tural deformities were scored from one to three, as mild, mo-
derate or severe. Furthermore, soft tissue problems were sco-
red one or two, indicating presence or absence respectively.
The severity of hallux valgus was documented as one point
(angle = 15°), two points (angle 30-45°) or three points (ang-
le >45°). These scores were added up to obtain a total score for
both feet, the so called foot problem score (FPS). The FPS ran-
ged from O to 38.

The muscle strength for quadriceps femoris, hamstrings,
tibialis anterior, tibialis posterior, gastrocnemius-soleus, pe-
roneus longus and brevis, lumbricales, flexor hallucis longus
and brevis, flexor digitorum longus and brevis, dorsal interos-
sei, abductor hallucis, abductor digiti quinti, palmar interos-
sei, adductor hallucis muscles were graded according to Lo-
wett’'s manual muscle test (between 0 and 5) and were added
to obtain a total score (0-110) (12).

Foot function was assessed with the Foot Function Index
(FFI) system, comprising pain, disability and activity limita-
tion subscales (13), an evaluation protocol and scoring system
for pain and function of the hindfoot (14), dynamic balance
and 10 meters walking speed.
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The FFI is a questionnaire which was demonstrated to ha-
ve high internal consistency and construct validity (13,15).
FFI, both an anatomic and a disease-specific scale, measures
pain, mobility and limitation as effects of foot complaints and
problems of foot function. It consists of 23 items divided in-
to 3 subscales: activity limitation (5 items), pain severity (9
items) and disability (9 items). The items are rated on a visu-
al analog scale (VAS) composed of horizontal lines (10 c¢m).
The respondent is asked to mark the horizontal line at the
spot that best corresponds to the effect of the foot complaints
in terms of activity limitations, pain and disability. To calcu-
late the definitive scale scores, the item scores are summed
and divided by the maximum possible number of questions.
The scores range from O to 100; the higher score indicates
more limitation, pain and disability. Pain severity was estab-
lished using the pain subscale of FFI.

The evaluation protocol and scoring system for pain and
function of the hindfoot (hindfoot function scale-HFS) com-
prises subjective criteria including pain, activities of daily li-
ving and work, sports, and recreational activities, difficulty in
walking on various surfaces, walking distance, and use of wal-
king aids; and objective criteria, including the range of moti-
on of the subtalar joint and ankle and the presence of a limp.
Total score was 100: the higher the score the better the func-
tion (14).

We evaluated walking speed in shod walking. The sub-
jects were asked to wear comfortable walking shoes to assess
the walking speed. The subjects were instructed to walk as
fast as possible in a marked 10 meters walkway. A digital

stopwatch was used to measure the time. In addition, heart
beat per minute before and after the walking speed test was
recorded to determine how much energy was consumed by
each subject although the method provides limited approxi-
mation (16).

Dynamic balance was evaluated by using timed Up & Go
test (TUG). This test was performed to measure how fast each
subject was able to sit, stand and walk. Each subject was re-
quired to sit and get up and walk three meters and then re-
turn back to their chair to sit again (17).

For each test conducted, the results were recorded and
analyzed using correlation analysis by SPSS. The findings will
be discussed to determine whether foot problems affect the
functionality of elderly men in Maide Bolel nursing home.

Statistical analyses were performed using Statistical Pac-
kage for Social Sciences (SPSS) version 15.0. Analyses inclu-
ded percentages, calculation of means and related standard de-
viations (mean=+ SD). To evaluate the associations between the
foot problem score, walking speed and energy consumption
and muscle strength and dynamic balance and functional sca-
les, Spearman correlation coefficient was used. Statistical sig-
nificance was defined as a value of p<0.05.

RESULTS

ifty three elderly men with an average age of 73.29 + 7.08
Fyears were interviewed and underwent foot examination in
this study. The demographic characteristics and assessment
results of the subjects are given in Table 1.

Table 1— Demographic Characteristics of the Participants

Characteristics Min- Max Mean SD
Age (year) 61-93 73,79 7,08
Height (cm) 147-188 165,89 9,01
Weight (kg) 45-104,5 65,93 13,04
Body mass index (BMI) 16,7-37 24,04 4,52
Education (year) 0-11 3,26 2,94
Income (US Dolars) 0-450 189,47 163,37
Duration of stay in retirement home (year) 0,08-17 4,55 4,85
Foot Problem Score (FPS) 5-21 10,21 3,63
Pain severity (VAS) 0-83 13,76 21,91
Walking Speed (m/s) 0,46-1,85 1,09 0,36
Energy Consumption (EC) 0,01-0,48 0,10 0,10
Foot Function Index (FFl) 0-76 15,02 19,09
Hindfoot Function Scale (HFS) 23-100 80,35 16,64
Timed Up& Go Test (s) 5,05-17,23 9,38 2,55
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Table 2— Distribution of deformities

n=53 Bilateral Unilateral

n % n %
Pes planus 45 84.9 5 9.4
Hallux valgus 18 339 12 22.6
Claw/ hammer toe 14 26.4 4 7.5
Hindfoot pronation 3 5.6 6 11.3
Corn 4 7.5 2 3.7
Bunion 3 5.6 1 1.8
Overlapping toes 6 11.3 3 5.6
Nail problems 28 52.8 - -
Edema 6 11.3 1 1.8
Transvers arch 44 83.0 1 1.8

All subjects reported at least one foot problem and exhi-
bited a foot abnormality on inspection. The most common fo-
ot problem was pes planus which affected 94.3% of the samp-
le. Of subjects with hallux valgus, 34 percent had bilateral,
and 23% had unilateral hallux valgus (Table 2).

There was no correlation between FPS and muscle
strength, FFI, HFS, walking speed, pain severity, timed Up &
Go test and energy consumption (p>0.05) (Table 3).

We observed significant correlations between FFI and
both timed Up & Go test (r = 0.33, p <0.05) and the evalu-
ation protocol and scoring system for pain and function of the
hindfoot (r = - 0.82, p<0.05), but no correlations were found
between FFI and energy consumption, foot problem score,
muscle strength and walking speed (p>0.05) (Table 4).

The fastest walking speed of our subjects was 1.09 = 0.36

m/s. No correlation was found between walking speed and

Table 3— Correlations Between Foot Problem Scores (FPS) and Functional Evaluations

Walking Speed (m/s) Energy Consumption  TUG FFI HFS Muscle Strength  Pain Severity
r (p) " (p) r(p) r (p) " (p) r (p) r(p)
FPS
-0,05 (0,73) -0,18 (0,19) 0,02 (0,88)  -0,01 (0,96) -0,25 (0,07) -0,24 (0,08) 0,08 (0,58)
r: Spearman correlation coefficient
Table 4— Correlation of Functional Assessment
Walking Speed (m/s) Energy Consumption (EC) TUG FFI HFS Muscle Strength
r (p) " (p) r(p) r (p) r(p) r(p)
WS (m/s) - -
EC -0,42(0,00) -
TUG (s) -0,80(0,00) 0,34(0,01) -
FFI -0,26(0,07) 0,11(0,42) 0,33(0,02)
HFS 0,35(0,01) -0,29(0,03) -0,41(0,002) -0,82(0,00) -
MS 0,27(0,05) -0,15(0,27) -0,15(0,28) 0,10(0,46) -0,03(0,86)
Pain Severity 0,26 (0,06) -0,02 (0,89) 0,32 (0,02) 0,83 (0,00) -0,69 (0,00)  -0,09 (0,52)

r: Spearman correlation coefficient
FFI: Foot Function Index, TUG: Timed-Up& Go
HFS: Hind Foot Function Score, MS: Muscle Strength
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muscle strength, FPS and FFI (p>0.05). However, significant
correlations were observed between walking speed and the
evaluation protocol and scoring system for pain and function
of the hindfoot (r= 0.35, p<0.05), timed Up & Go test (r =-
0.80, p<0.05) and energy consumption (r = -0.42, p<0.05).

Timed Up & Go test evaluating dynamic balance correla-
ted well with walking speed (r = -0.80, p<0.05), energy con-
sumption (r = 0.34, p<0.05), FFI (r = 0.33, p<0.05) and the
evaluation protocol and scoring system for pain and function
of the hindfoot (r = -0.41, p<0.05). Also, meaningful relati-
ons were found between energy consumption and timed Up &
Go test (r =0.34, p<0.05) and an evaluation protocol and sco-
ring system for pain and function of the hindfoot (r = -0.30,
p<0.05). Although pain severity correlated with FFI, TUG
and HFS, there was no correlation between pain severity and
walking speed and muscle strength (p>0.05).

DISCUSSION

oot problems in elderly people are particularly important
F because of their direct relation to ambulation. They may
have a significant influence on the quality of life causing pa-
in, morbidity and functional disability. Although these prob-
lems have long been recognized as being common in elderly
people, few studies have adequately addressed the relationship
between foot impairment, gait abnormalities and reduced
functional ability (2,8). Munro and Steele examined foot
problems and the perception of foot problems as medical con-
ditions in a sample of people aged 65 years and older who li-
ved independently (18). Although 71% of the 128 respon-
dents reported suffering from foot problems, only 39% had
consulted medical personnel about their feet, and only 26%
identified their foot pathologies as medical conditions. More
females than males experienced foot problems and had visited
medical personnel about their feet (18).

Many distinctive foot problems were reported in the lite-
rature. Scott et al. established that subjects aged 80.2 = 5.7
years exhibited flatter/ more pronated feet, decreased range of
motion at the ankle and first metatarsophalangeal joint, a hig-
her prevalence of hallux valgus, lesser toe deformities, corn
and calluses, reduced plantar tactile sensitivity at the lateral
malleolus and 1st metatarsophalangeal joint, reduced ankle
dorsiflexion strength in elderly participants compared to the
young participants (19). In addition, the older participants
demonstrated reduced magnitude of force and pressure under
the heel, lateral forefoot and hallux, and spent a relatively lon-
ger period of stance phase loading the heel, midfoot and fore-
foot during gait. They concluded that these age-related diffe-

rences could be largely explained by differences in step length
and various foot characteristics, particularly foot posture and
the severity of hallux valgus (19).

Different measures of functional outcomes were used in
the literature. Menz and Lord used functional tests including
stair ascent and stair descent, alternate stepping test and wal-
king speed (2,5). Keysor et al. used a protocol including ti-
med side-by-side, semitandem, and tandem balance tasks, ti-
med repeated chair stands and a timed short walk test to exa-
mine functional limitation due to foot disorders (1). Badlissi
et al. used the foot health function status scale including four
questions addressing foot-related limitations and difficulties
in work, activities, walking and climbing stairs within the
previous week, and later he applied a timed walk test (7). We
used foot related functional questionnaires (FFI, HES), TUG
and walking speed in this study as they were comprehensive
and simple.

In the present study, the most common foot problems in
elderly men were pes planus and nail and toe problems. All
foot problems were scored and the scores were added up to ob-
tain a total score for both feet, the so called foot problem sco-
re (FPS). There was no correlation between FPS and muscle
strength, walking speed, pain severity and functional assess-
ment scale in our subjects. In literature, different opinions
were reported. Some authors have pointed out that even the
smallest foot problems may lead to skeletal problems, impa-
irment of proprioception, changes in walking pattern and
slow walking speed. Furthermore, limitations of lower extre-
mity functions are associated with pain, joint problems and
muscle weakness (2,7,9). On the other hand, others have sta-
ted that foot disorders were not associated with chronic and
severe foot pain, slow walking speed and functional outcomes
or disability among older adults (1,20,21).

The fastest walking speed of our subjects in the current
study was 1.09 + 0.40 m/s. Walking speed was found to be
associated with energy consumption, TUG and HFS, but not
with pain severity, FFI and total muscle strength. Different
studies were carried out for walking speed of elderly people
and gait speed was found to be the strongest independent pre-
dictor of self-perceived physical function (20,22,23). Howe-
ver we found an inverse relation between energy consumption
and walking speed and HFS; and a positive correlation betwe-
en energy consumption and TUG test. We did not come ac-
ross any article on assessment of correlation of energy con-
sumption and foot disorders in the literature. For this reason
we could not compare the results with literature values.

We did not find any association between foot problems
and foot function. This may be due to inclusion of insufficient
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number of subjects, the low foot problem scores obtained, and 7.
inadequate assessment of a few subjects who did not unders-
tand the functional questionnaires exactly. There are two basic
limitations of our study. First, the subjects were wearing their
own shoes which were not suitable, worn out and larger sized.
Thus, functional assessment tests may be affected by inaccura-
te footwear. Secondly the tests were performed all at a time so
the subjects may have been tired and may have completed the
test in a longer time than they would normally do after a res-
ting period. Furthermore, they hurried up to finish the ques-
tionnaire and they may have provided false information.

The management of foot problems in elderly people requi-
res early recognition of their etiological factors, complaints,
symptoms, physical signs, and the clinical manifestations of

disease and degenerative changes. It is important to determi- 12.

ne what can be done to maintain a good quality of life for the

elderly. In addition, the treating team should aim for a supp- 13.

le, painless, plantigrade foot with adequate muscle balance
and strength. We conclude that functional limitations and

therapeutic interventions for foot problems require further 14.

longitudinal investigation to confirm and clarify the clinical

implications of these results. 15.
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