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Abstract

Objectives: To determine physical hindrances in the environment among patients with congenital lower limb deformities and
effect of these hindrances on the living of disabled people.

Subjects & Methods: A cross-sectional descriptive study was carried out among 100 patients admitted in Rehabilitation
department of Benazir Bhutto Hospital Rawalpindi with congenital lower limb deformities who were included in the study through
consecutive non-probability sampling. The data was gathered pertaining to demographics, type and severity of limb deformity. The
functionality of the deformed limb was measured by using Lower Extremity Functional Scale (LEFS). Physical hindrances faced
in the environment by our study subjects were evaluated by a structured questionnaire encompassing questions about physical
hindrances faced in accessing education and healthcare services, independency while walking, need of assistance for daily life
activities including self-care, lack of ramps and automatic doors as problematic in various institutes and shopping malls and
accessibility to pedestrian area. The data was analyzed by means of SPSS 21 software. Mean + SD of LEFS scale was calculated.
Descriptive statistics were applied for all demographics and physical hindrances. Sex-wise difference in LEFS score of the patients
was determined by independent sample t-test. P < 0.05 was considered significant.

Results: About 63% of the study subjects were males and 53% were 6-10 years old. Overall mean LEFS score was 40 +3.80.
statistically significant gender-based difference in LEFS score was determined (P< 0.0005) with comparatively less score among
females. About 42% patients had problem in stair climbing while 37% and 21% faced trouble in using toilets and walking long
distances respectively. Around 70% of the cases found accessing healthcare services problematic due to lack of ramps and handrails.
All patients used to accomplish their routine activities specially those related to healthcare with support of others. Approximately
81% respondents couldn’t access the pedestrian area and 84% were faced difficulty in going in and out of the main entrance.

Conclusion: Diverse environmental barriers in accomplishment of daily life activities and gaining education were attributed to
congenital lower limb deformities. Patients were also confronted with problems in transportation.
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Introduction

Lower limb deformities among children can be congenital as
well as acquired as result of trauma, infections, tumors or any other
accompanying medical ailment [1]. Pediatric limb deformities are
primarily congenital that are attributed to some disruptive events
during pregnancy [2]. Although organs of various systems are rare-
ly involved by lower limb deformities; however, one or more bones
either unilaterally or bilaterally may probably be affected [3]. Un-
doubtedly, lower limb congenital malformations are primarily as-
cribed to genetic defects and environmental factors [4]; in develop-
ing countries like Pakistan such deformities are indirectly linked to
consanguineous and early marriages as well [5]. According to the
World Health Organization, congenital deformities not only nega-
tively impact the healthcare system of a country, but also drastically
influence the families and communities due to subsequent life-long
disability [6]. Physical activity is of utmost importance among hu-
man beings for their body growth and development otherwise they
are subjected to detrimental lifetime consequences [7].

Children with congenital malfunctioning of lower limbs usually
suffer from gait abnormalities that seems quite distressing as they
cannot participate normally in social festivities [8]. Such children
occasionally have to undergo traumatic experiences of various
surgical or non-surgical treatment options [9]. Pakistan has been
perceived as a suitable country to study the congenital malforma-
tions [10] but data pertaining to its resultant physical disruptions
is scarce. The present study is therefore intended to inquire the
physical hindrances faced in the environment by the patients with
congenital lower limb deformities. In addition, the effects of these
hindrances on the living of disabled persons will also be studied.
This research would enable the orthotists and prosthetics to facil-
itate the disabled individuals by provision of suitable devices for
overcoming the activity limitations.

Subjects & Methods

A cross-sectional descriptive study was carried out among 100
children presenting with congenital lower limb deformities in reha-
bilitation department of Benazir Bhutto Hospital Rawalpindi during
2021. The patients with cleft foot, club foot, tarsal coalition, tibial
hemimelia, metatarsus adducts were enrolled in this study through
consecutive non-probability sampling. Patients with acquired con-
genital deformity were excluded from the study. This research was
done in accordance with STROBE guidelines. The data was collect-

Table 1: Gender-based statistical difference in LEFS score.

ed through a structured questionnaire pertinent to patient demo-
graphics (age and gender), type and severity of limb deformity
through informed consent. Moreover, the functionality of the de-
formed limb was measured by using Lower Extremity Functional
Scale (LEFS) that is based on 5-point Likert scale varying from (Ex-
treme difficulty or unable to perform = 0) to (No difficulty = 4). This
scale is comprised of 20 items with respect to 20 different daily life
activities with maximum score of 80 [11]. LEFS is a valid tool with
excellent internal reliability (a=0.96) [12]. Physical hindrances
faced in the environment by our study subjects were assessed by a
customized questionnaire comprising of questions about physical
hindrances faced in accessing the education and healthcare ser-
vices, independency while walking, need of assistance for daily life
activities including self-care, lack of ramps and automatic doors as
problematic in various institutes and shopping malls and accessi-
bility to pedestrian area. The data was analyzed by means of SPSS
21 software. Mean * SD of LEFS scale was calculated. Descriptive
statistics were applied for all demographics and physical hindranc-
es. Gender-based difference in LEFS score was measured by inde-
pendent sample t-test. P < 0.05 was taken as significant.

Results

Of the total 100 patients with lower limb deformities, 63%
were males. Majority (53%) of our study subjects were 6-10 years
old as depicted below in Figure 1. The average score of LEFS among
our patients was computed to be 40 +3.80 that is illustrative of the
difficulty experienced by our respondents while performing differ-
ent activities. However, gender-wise difference in LEFS score was
statistically significant (P = 0.0005) with female children facing
greater difficulty in mobilizing than those of male cases as shown
below in Table 1. On analyzing the physical hindrances in the en-
vironment to access quality education, majority (42%) faced dif-
ficulty in stair climbing while 37% and 21% had difficulty in us-
ing toilets and walking long distances respectively. The physical
hindrances encountered to access the healthcare services by our
study subjects are illustrated below in Figure 2. 100% of our pa-
tients needed assistance in accomplishment of their routine tasks
like self-care. About 89% of our respondents were unable to use the
bus stop facilities and 84% were unable to go in and out of the main
entrance. Around 81% of the individuals were unable to access the
pedestrian area and 10% were incapable of using the automatic
doors and ramps.

LEFS score (mean * SD)

Males (n =63)

Females (n =37)

P-value

433+5.1

39.7+44 0.0005
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Figure 2: Hindrances in accessing healthcare facilities.

Discussion

Deformities of lower extremities have considerably been re-
ported among children [13]. Although deformities commence in
childhood, but their detrimental effects are to be faced through-
out life [14]. Such patients not only need physical assistance, but
healthcare is also necessitated for their optimal mental and social
well-being [15]. About 63% of the males in current study were hav-
ing lower limb deformities. Similarly, a descriptive study carried out
by Ullah S et al among isolated people of Chitral revealed compara-
tively more musculoskeletal limb deformities among males [16]. On
the other hand, a study done among South Korean achondroplasty
patients elicited that 68.2% of the cases were those of females [17].
Contrary to this, a prospective study among South Korean patients
illustrated that 60.3% of the males were having either idiopathic or
post-traumatic discrepancies in length of lower limbs to whom any
intervention was also not applicable for rectification [18]. These
gender-based discrepancies in occurrence of limb deformities in
different regions of Pakistan needs elucidation for highlighting the
actual propensity of this problem for streamlining the healthcare
aids and services accordingly.

LEFS score of the patients in our study is 40 £3.80 that revealed
increased difficulty in preforming daily life functions with females
facing greater difficulty than those of male cases (P= 0.0005). This

tool has been proven both reliable and valid for perceiving the diffi-
culties to which people with lower limb musculoskeletal problems
are confronted with [19]. This tool has profoundly been approved
in various clinical studies across the globe and hence its psycho-
metrics are not questionable [20]. In a study by Dingmans SA et
al, LEFS score among healthy people without any lower limb dis-
tortion was computed to be around 77. On analyzing gender-based
variation in score, females had relatively low score (P=0.03). Better
LEFS scores have been calculated among normal youngsters, while
LEFS score among cases with lower limb fracture or surgery was
64 [21]. Although study participants of our study were children but
low LEFS score is attributed primarily to deformed lower limbs.
Measuring the LEFS score of the patients has also been recom-
mended before planning total knee arthroplasty as well in order
to forecast postoperative functional outcomes [22]. The utility of
LEFS scale in decision making pertaining to field of orthotics and
prosthetics is undeniable.

Most (42%) of our patients experienced stair climbing quite
problematic while 37% of the cases complained of difficulty in us-
ing toilets. About 21% of the respondents perceived walking long
distances extremely exertional. In a study by Minder Gt et al, lower
limb deformity and resultant abnormality of gait was attributed to
X-linked genetic disorder among adolescents and adults [23]. Even
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X-linked deformities of lower limb bones have also been reported
among children that ultimately led them towards gait compensa-
tions [24]. About 37% and 21% of respondents with lower limb de-
formities had difficulty in using toilets and walking long distances.
However, such cases did not reveal drastic difference from other
students pertaining to academic performance [25]. A similar study
by Uhl TL et al revealed reduction of walking distance due to flex-
ion deformity of knee [26]. Despite the surgical management and
rehabilitative measures, such lower limb deformities are likely to
recur; occasionally such deformities need clinical maneuvering un-
der anesthesia for optimization [27]. Patients with such lower limb
distortions should be subjected to adequate physical therapies to
facilitate them in having better quality of life.

Conclusion & Recommendations

Patients with lower limb congenital malformations were en-
countered with numerous environmental barriers in order to un-
dertake their routine life activities and in getting access to quality
education and healthcare facilities. They were also confronted with
unreliable transportation services. The provision of proper assistive
devices in suitable environment like installation of ramps for access
to wheelchairs, automatic doors, widening of doorways, availability
of lifts can play a pivotal role in enhancing the functional outcome
of the patients with lower limb disabilities. Community education
can also help a great deal in facilitation of such individuals.

Limitations of Study:
Small sample size due to COVID-19 pandemic.
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