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Objective: Investigate the relationship between the subcategories included in the Foot Health Status
Questionnaire (FHSQ) and body mass index (BMI).
Design: Cross-sectional study of people attending a general health screening clinic.
Subjects: Fifty participants aged between 40 and 60 years filled out the FHSQ and were included in this study.
These were divided into the three groups according to the BMI classification of underweight to Class 3 obesity.
Measurements: Demographic variables, blood pressure, BMI as well as medical history were recorded.
Relationships between the subcategories of the FHSQ and BMI were investigated. All statistics were deemed
significant if p<0.05.
Results: We found that there is a significant correlation between BMI and foot pain (p = 0.047), foot function (p
= 0.004), footwear (p = 0.007) and general foot health (p = 0.013).
Conclusion: The FHSQ is an internally consistent, all in one foot health and function assessment tool, which
indicated significant impact of BMI on pain, foot function and foot health, as well as choice of foot wear. These
issues can ideally be addressed by primary care physicians to improve health and quality of life for people that
are overweight through effective weight loss programs.
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O

besity is a significant health problem and the
incidence of the condition is increasing.
Studies by the World Health Organization
have found more than one billion adults are
overweight (body mass index [BMI] >25) and at least
300 million of them are clinically obese (BMI >30).1
In Australia, the levels of obesity have been increasing
by about one percent per year since 1980.
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Effect of obesity on the foot
Obesity leads to an increase in the occurrence of
diverse diseases either independently or in association
with other diseases and exacerbates disease
progression, as well as adversely affecting foot
function.2.3 Increased weight on the feet significantly
increases contact areas, with increased pressure on
these areas leading to increased foot problems such as
pain, vascular and neuropathic disease, deformity and
joint mobility.4,5,6 The Foot Health Status
Questionnaire (FHSQ) measures foot specific health
related quality of life incorporating the domains of
functional ability, social functioning psychological
wellbeing, somatic sensation (e.g. pain), and life
satisfaction.7
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Female

Male

Average

FHSQ Domain

Spearman's

P value

n

35

15

50

Foot pain

-173

0.027

Mean±SD
(Age, years)
Mean
(BMI)

51.5 ± 5.7

53.8 ± 5.4

2.2 ± 5.6

Foot function

-370

0.004

33.7 ± 9.0

30.6 ± 4.8

32.7 ± 8.0

Footwear

-344

0.007

General foot health

-313

0.013

Table 1 Participant characteristics.

The advantage of this questionnaire is that it is
internally consistent and includes both physical and
psychological variables. The focus of this project was
to identify if an association exists between an
increased body mass index and the four domains of
the Foot Health Status Questionnaire.
Foot Health Status Questionnaire
The FHSQ is comprised of three sections. Questions
in section one span the four domains of foot health:
foot pain, foot function, footwear, and general foot
health. Psychometric evaluation of the FHSQ found
that the tool demonstrated a high degree of content,
criterion, and construct validity and test-retest
reliability.7
Methodology
The research project was approved by the Charles
Sturt University Ethics in Human Research
Committee. Participants were selected via stratified
random sampling from the Allied Health and
Diabetes Screening Program database. Individuals had
the questionnaire explained and any other questions
answered prior to completing the FHSQ.
Participants completed the FHSQ version 1.03.7
Missing items in the questionnaires (when fewer than
50% of the items for any one scale were missing)
were assigned with the average value of the
completed items for that scale as suggested in the
instructions.8
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Table 2 Correlation between FHSQ domains and BMI.

Statistical analysis was undertaken using Spearman’s
correlation coefficient for non-normally distributed
data. Significance level was set at p< 0.05 for a one
tailed test.
Results
Data from 50 participants who had completed the
FHSQ was analysed. Overweight was taken as a BMI
greater than 25. Participant's characteristics are
presented in Table 1.

Body Mass Index and FHSQ scores
The relationship between BMI divisions and FHSQ
domain scores were analysed using Spearman's rho
correlation coefficient as the data was not normally
distributed. There was a significant negative
Spearman's rho correlation coefficient between
increased BMI and foot pain, r (47) = -27, p<0.05,
foot function, r (47) = -37, p<0.01, footwear, r (47) =
-34, p<0.01, and general foot health, r (47) = -31,
p<0.05 (Table 2). These results indicate that as BMI
increases the foot health domain scores decrease.
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Discussion
Several studies and different questionnaires have
addressed foot function and foot health. However
previous work has not utilised the FHSQ as a tool,
which combines both function and psychological
aspects of foot health.

the foot function domain of the FHSQ than do foot
disorders themselves.10

Landorf and Keenan compared the Foot Function
Index to the FHSQ, as measures of health related
quality of life. These authors suggested that the
FHSQ be viewed as the preferred questionnaire when
evaluating health related quality of life where there is
no marked impairment or disability.9

The findings of the present study and similar findings
from other authors clearly support the concept that
obesity influences foot function. The main aim of this
study was to identify if a relationship existed between
increased BMI and foot health as measured by the
four domains of the FHSQ, foot pain, foot function,
footwear, and general foot health.

The findings of the study reported here suggest that
obesity has a significant effect on the level of foot
pain independent of condition (p<0.05). An increased
BMI was also found to be associated with a reduction
in perceived foot function by the participants using
the FHSQ (p<0.01). This is in line with previous
work but does not require separate test batteries to be
performed for foot pain and foot function.4,10 Han, et
al., quantified the impairment of quality of life
attributable to body fatness using the SF-36 Health
Survey and concluded that quality of life measures
were related to body mass index, and that participants
with a high body mass index were more likely to have
poor physical functions that limited many common
basic activities of daily living.11 The current study
showed that comfortable and appropriate footwear
was perceived as more difficult to find as BMI
increased as extra wide shoe fittings are not always
commercially available (p< 0.01).12 Finally, BMI has
an impact on general health as reported by previous
authors.13,14
The relationship between obesity and foot-specific
health is unclear. The FHSQ is capable of measuring
physical and social functioning as subjectively
reported by individual, therefore the four domains of
the FHSQ may be considered suitable to determine if
a relationship exists between obesity, as measured by
BMI, and foot-specific health. Similarly covariates,
such as age, gender, BMI and diabetes mellitus,
account for much more of the variance explained by

Conclusion

This study showed that obesity has a significant effect
on the level of foot pain, normal foot function, the
adequate fit of footwear, and general foot health as
determined by the FHSQ.
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