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Comparison of Navicular Drop and Hallux Deviation in
Women with Different Knee Osteoarthritis
Radiographic Grades
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ARTICLE INFO ABSTRACT
Aims Knee osteoarthritis is the most common joint disease. It has more prevalence and
Article Type severity in women than in men. The aim of this research was to compare the navicular drop
Descriptive Study (ND) and hallux deviation (HD) in women with different knee osteoarthritis (OA) based on the
radiographic grades of 1 to 4.
Authors Instruments & Methods The present research was a descriptive cross-sectional and causal-
Malekabadizadeh Z.* MSc, comparative study. The study population included women with knee osteoarthritis in Tehran.
Barati A.! PhD, The statistical sample included 87 female patients with knee osteoarthritis, who were selected
Madadi F? PhD based on the simple purposive and non-probability sampling method from patients referring

to specialized clinics and Akhtar Hospital in 2015. The number of knees with knee OA was
168, which were divided into 4 groups based on the Kellgren-Lawrence grading scale. One-way
analysis of variance was used to compare the difference between the groups in terms of the
amount of navicular drop and the hallux deviation, and for significant results, Tukey’s post hoc
test was applied.
How to cite this article Findings There was a significant difference between the first and second groups regarding the
mﬁ A, Ma- extent of ND, which was mostly observed in Group 2. It was non-significantly higher in Group 4
dadi F. Comparison of Navicular in comparison with Group 3 and higher in Group 3 than in Group 1. The mean of HD increased
Drop and Hallux Deviation in Wo- from Group 1 to 4 but not significantly.
Conclusion Higher drop in navicular is a risk factor for the development of knee osteoarthritis
radiographic grades.

men with Different Knee Oste-

oarthritis Radiographic Grades.
International Journal of Muscul-

g??;_liillsam i, AU Keywords Knee Osteoarthritis; Postures; Ergonomic

CITATION LINKS

[1] Cecil medicine [2] Arthritis and principles of rehabilitation [3]| Resource utilization

. . . and cost of care for rheumatoid arthritis and osteoarthritis in a managed care setting: The
*Occupational Health Engineering

Department, Health Faculty, Kharaz- importance of drug and surgery costs [4| Association between valgus and varus alignment
mi University, Tehran, Iran and the development and progression of radiographic osteoarthritis of the knee [5] The
'Occupational Health Engineering  (|assification and diagnosis of osteoarthritis [6] Determine the prevalence and risk of
Department, Health Faculty, Shahid . . . . . . . .
Beheshti University, Tehran, Iran occupational-skeletal disorders in employees of an industrial unit [7] Etiopathogenesis
of osteoarthritis [8] Malalignment and degenerative arthropathy [9] Alignment and
Correspondence osteoarthritis of the knee [10] Musculoskeletal problems among workers of an iranian

Address: International Affairs Ahvaz rubber factory [11]| Radiological assessment of osteo-arthrosis [12] The comparison of
Jundishapur Uiversity of Medical navicular drop and back knee angle in athletes with and without a history of anterior

20113'32;6'15[\7]3?2’ Iran. Postal Code: cruciate ligament injury [13]| Posture analysis by OWAS method and prevalence of

Phone: +98 (61) 53510467 musculoskeletal disorders using Nordic Questionnaire among workers of Sourak Tobacco
Fax: +98 (61) 53510467 Factoryin 2013 [14] Foot posture in people with medial compartment knee osteoarthritis
z.malekabadi.ot@gmail.com [15] Comparative study of ankle and foot characteristics in knee osteoarthritis patients

and normals [16] Sex differences in osteoarthritis of the knee, The role of obesity [17]
Article History Practical clinical lower limb biomechanical assessment in athletes [18] Navicular drop as
Received: November 27,2017 a composite measure of excessive pronation [19] Effects of pronated and supinated foot

Accepted: January 20,2018

) postures on static and dynamic postural stability [20] Orthopedic physical assessment
ePublished: March 20,2018

Copyright© 2018, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform,
and build upon the material) under the Attribution-NonCommercial terms.


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://books.google.com/books?id=3NyxQgAACAAJ&dq=Cecil+medicine&hl=en&sa=X&ved=0ahUKEwjE6dLnvfPaAhUD6aQKHQflB9EQ6AEIODAD
http://opac.nlai.ir/opac-prod/search/briefListSearch.do?command=FULL_VIEW&id=566922&pageStatus=2&sortKeyValue1=sortkey_title&sortKeyValue2=sortkey_author
https://www.ncbi.nlm.nih.gov/pubmed/9259428
https://www.ncbi.nlm.nih.gov/pubmed/17393449
https://books.google.com/books?id=sSpsAAAAMAAJ&q=Osteoarthritic+Disorders&dq=Osteoarthritic+Disorders&hl=en&sa=X&ved=0ahUKEwids-2YwPPaAhVM16QKHSq1BTcQ6AEIJDAA
http://jpm.hums.ac.ir/article-1-145-fa.html
http://www.arthrolab.com/en/pdf/chapter109.pdf
https://www.ncbi.nlm.nih.gov/pubmed/8028880
https://www.ncbi.nlm.nih.gov/pubmed/19182031
https://www.ncbi.nlm.nih.gov/pubmed/17951976
https://www.ncbi.nlm.nih.gov/pubmed/13498604
http://www.ensani.ir/fa/content/309720/default.aspx
http://jhs.mazums.ac.ir/browse.php?a_id=82&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://www.ncbi.nlm.nih.gov/pubmed/21162748
http://www.i-scholar.in/index.php/ijpot/article/view/49636
https://www.ncbi.nlm.nih.gov/pubmed/3358403
https://journals.co.za/content/ismj/2/6/EJC48492
https://www.ncbi.nlm.nih.gov/pubmed/8473991
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1088344/
https://books.google.com/books?id=PJRsAAAAMAAJ&dq=Orthopedic%20physical%20assessment&source=gbs_book_other_versions
https://www.ncbi.nlm.nih.gov/mesh/68020370
https://www.ncbi.nlm.nih.gov/mesh/68011187
https://www.ncbi.nlm.nih.gov/mesh/68006804
http://www.daneshafarand.ir/index.php%0D

Comparison of Navicular Drop and Hallux Deviation in Women with Different Knee Osteoarthritis Radiographic Grades 14

Introduction

Osteoarthritis is a type of disorder in moving
joints, which is characterized clinically with pain
and functional limitations, in terms of radiography
with osteophytes and joint space narrowing, and in
terms of tissue pathology with alteration in the
cartilage and the underlying bone [11.

Osteoarthritis is at the head of the causes of
inability in elderly. In Iran, in general, of every 10
patients aged 30 to 35 years with main complaints
of knee, waist, and neck pain, 9 people are
suffering from osteoarthritis [2.

The annual cost of osteoarthritis treatment is more
than 7 times of the cost of rheumatoid arthritis
treatment [Bl. Knee osteoarthritis is the most
common articular disorder characterized by
abnormal conditions of articular cartilage and
underlying bone in thigh-tibia cartilage [“1.

Many factors contribute to the development of
knee osteoarthritis. In many cases, osteoarthritis is
believed to be as the result of local mechanical
factors that cause tissue damage [5-71.

Malalignment is a known risk factor for
osteoarthritis. In theoretical sciences, any change
or shift from a neutral or straight direction in the
hip, knee, and ankle joints affects the distribution
of load on the knees [8l.

Previous studies have proven that malalignment is
a strong predictor for the progression of the
disease in patients with osteoarthritis [°l. Lower
extremity malalignment in hip, knee, and ankle
joints have been suggested as risk factors for a
wide range of lower extremity injuries, such as
osteoarthritis. Clinically, the biomechanical role of
foot abnormality is important in the development
of knee pathology in order to prevent and treat
injury. The early stages of the disease process are
clinically silent, making clear the cause of high
prevalence of radiographic and pathological
symptoms of osteoarthritis in patients without
clinical symptoms. Even in the final stages of
osteoarthritis, there is a weak correlation between
clinical signs and marked changes in the cartilage
and bone integrity [I; therefore, radiographic
features are the best and most accurate methods
for categorizing the severity of osteoarthritis.

The Kellgren-Lawrence grading system is a gold
standard in the classification of osteoarthritis [10],
which combines significant radiographic features
of osteoarthritis (osteophyte formation and joint
space narrowing) within an intensification scale
and divide them into grades from 1 (mild) to 4
(very severe) [111,

A study conducted by by Amini Aghdam and
Daneshmandi, which compared the rate of
navicular drop and back knee angle in athletes
with and without a history of anterior cruciate
ligament injury, showed that the rate of navicular
drop in injured group was higher than that of the
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healthy group; also, there was no significant
difference between the values of back knee angle
in the two groups [121.

Amiri and Davoodi investigated navicular drop and
tibia torsion in active female students suffering
from patellofemoral pain syndrome and healthy
ones. The results did not show significant
difference between both healthy and infected
groups regarding the variables of navicular drop
and tibia torsion [13],

Levinger et al. examined the foot posture in people
with knee osteoarthritis and healthy ones.
According to their findings, the patient group
showed significantly higher scores in terms of foot
posture index, navicular drop, and foot arch index
in comparison with the healthy group. There was
no significant difference regarding the vertical
height of navicular bone [141.

Avani et al. compared the ankle and foot indices in
healthy people and patients with knee
osteoarthritis, showing that there was a significant
difference between the two groups in terms of foot
posture index scores, navicular drop, heel
deviation angle, the motion range of foot ankle
bending, and the opening of the first foot sole-
finger joint; also, the patients' feet have more inner
rotation compared to the healthy group. In patient
group, the motion range of foot ankle bending and
the opening of the first foot sole-finger joint was
lower [15],

In many cases, the hallux valgus is accompanied by
flat foot sole, and these two factors in relation to
osteoarthritis require more investigations; on the
other hand, it has not yet been determined
whether there is a relationship between disease
progression and malalignment. Despite the
research done, lower extremity malalignment,
especially foot malalignment, has not yet been
studied in patients with osteoarthritis with
different radiographic grades.

Also, due to the fact that in osteoarthritis, women
are more at risk (4.9%) than men (2.6%) [1¢], this
study was conducted with the aim of investigating
and comparing lower limb postural malalignments
including navicular drop and hallux deviation in
women with different knee osteoarthritis (OA)
based on the radiographic grades of 1 to 4.

Instrument and Methods

The present research was a descriptive cross-
sectional and causal-comparative study. The study
population included women with knee
osteoarthritis in Tehran. The statistical sample
included 87 female patients with knee
osteoarthritis who were selected based on the
simple purposive and non-probability sampling
method from patients referring to specialized
clinics and Akhtar Hospital in 2015.
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The number of knees with knee OA was 168, which
were divided into 4 group based on the Kellgren-
Lawrence grading scale (Group 1: 46 knees with
Grade 1, Group 2: 51 knees with Grade 2, Group 3:
49 knees with Grade 3, and Group 4: 22 knees with
Grade 4). Knee osteoarthritis was diagnosed by a
specialist with the help of American College of
Rheumatology (ACR) criteria, including clinical
and radiological information, and radiologic grades
were determined and approved by Kellgren-
Lawrence grading scale. Inclusion criteria in the
study were as follow: having knee OA, being
female, and having more than 40 years old.
Exclusion criteria were as follow: having
osteoarthritis of other lower limb joints or having
a history of knee injury or fracture, knee joint
surgery, intra-articular injection in the last 6

The difference between these two values is called
the navicular bone drop and indicates the amount
of foot inner rotation ['8l. During the measurement,
the subject was asked in the sitting position to
place thigh and knee in a position of 90 degrees,
foot sole on the ground, subtalar in neutral
position, and feet in a non-weight bearing
condition, and in the standing position to open the
legs as wide as the shoulder width and evenly
distribute the weight of the body on the two feet in
a weight bearing condition [191.

The angle between the axis of the first foot sole
bone and the axis of the first hallux knuckle is
defined as hallux deviation angle [201. To measure
the hallux deviation angle, the directions of the
first foot sole bone and the first hallux knuckle
were determined with the help of a digital image
taken from the top of the feet. The patient was
asked to place the foot sole on the floor, open the
legs as wide as the shoulder width, and evenly
distribute the weight of the body on the two feet.
Next, this image was taken directly from the top of
the foot so that the first foot sole-finger joint was
located at the center of the photo (Fig. 2). In the
next step, this photo was copied to Autocat
software. Then, the center of the joint was marked
on the photo, and a line was drawn along the first
foot sole bone, and the other line was drawn along
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Figure 1) Measurement of navicular drop based on the study by Schwellnus

Malekabadizadeh Z. et al.

months, arthritis, rheumatism, and acute synovitis
in the lower extremity.

After completing the consent form, the subjects'
individual information including age, height,
weight, history of injury, surgery, and knee
injections, and other articular diseases in lower
extremity was recorded in the demographic
characteristics questionnaire prepared by the
researcher. Subsequently, the rate of nasvicular
drop and hallux deviation was evaluated in the

groups.
To measure the navicular bone drop, the examiner
initially measured the height of the navicular bone
from the ground floor in a sitting position so that
the bone was in a neutral position and, then,
measured the height of the bone in a standing
position, using a hard ruler (Fig. 1) 171

the first hallux knuckle, and to determine the
degree of hallux deviation, the angle between these
two lines was measured and recorded.

One-way analysis of variance was used to compare
the difference between the groups in terms of the
amount of navicular drop and the hallux deviation,
and for significant results, Tukey's post hoc test
was applied.

Figure 2) Drawing the hallux deviation angle based on
the photos taken by the researcher

Findings

The mean age of participants was 55.03+8.84
years and the mean of BMI was 30.66+4.45kg/m?
(Table 1).
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Table 1) The mean of age and BMI in studied groups

Groups Age (years) BMI (kg/m?2)
1 50.35£7.55 29.12+5.15
2 55.35+£9.11 30.47+3.22
3 57.82+8.08 30.44+3.24
4 58.09+7.69 34.27+4.01

There was no significant difference in the hallux
deviation angle among the 4 groups, but there was
a significant difference in the navicular drop (Table
2).

Table 2) The result of comparing the degree of hallux
deviation and navicular drop in the four groups of
patients with knee osteoarthritis (using ANOVA)

Groups Mean+SD F p value
Degree of hallux deviation
1 12.87+8.08
2 14.29+9.62
3 16.18+10.39 2 LA
4 16.54+9.74
Navicular drop
1 6.35£3.11
2 8.26+3.19 "
3 7.42+3.69 22 L)
4 7.70+3.54

*It is significant at p<0.05

The mean of the navicular drop had a significant
difference between the Groups 1 and 2, but there
was no significant difference between the other
groups (Table 3).

Table 3) The changes of the mean of navicular drop in
four groups of patients with knee osteoarthritis
Mean Difference

GO Tukey's Post hoc Test DUl
Group 2 -1.92 0.03*
1 Group 3 -1.07 0.41
Group 4 -1.36 0.41
Group 1 1.92 0.03*
2 Group 3 0.85 0.59
Group 4 0.56 0.91
Group 1 1.07 0.41
3 Group 2 -0.85 0.59
Group 4 -0.29 0.99
Group 1 1.36 0.41
4 Group 2 -0.56 0.91
Group 3 0.29 0.99
*It is significant at p<.05
Discussion

The results of this study showed that the amount
of navicular bone drop in the second group
(patients with Grade 2 knee osteoarthritis) was
more than the other groups. But, this increase was
only significant in relation to the Group 1, and
there was no significant difference between the
Group 2 and the Group 3 and 4. Navicular drop
was non-significantly higher in Group 4 compared
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to Group 3 and in Group 3 compared to Group 1.

In their recent study, Karen et al. reported the
amount of navicular drop between 5mm to 9mm
as normal [19],

In the present study, the navicular drop mean in all
4 groups was in the normal range; however, with
the disease development from Grade 1 to 2, the
rate of navicular drop significantly increased. The
results of this study can suggest that navicular
drop is as a risk factor for the progression of
radiology grade. In contrast to the current study,
Levinger et al. reported that navicular drop was
significantly more in patients with knee
osteoarthritis than in healthy ones [141.

Avani et al. also showed that the navicular drop at
the foot of patient group was significantly higher
than the healthy group [15]. The results of these two
studies suggest that navicular drop is as a risk
factor for knee osteoarthritis.

But, no study was found in the previous research
comparing navicular drop among different grades
of osteoarthritis.

The results of the present study in relation to the
foot static postural malalignment, that is, hallux
deviation showed that the mean of hallux deviation
angle was increased in Groups 1 to 4, respectively,
but this increase was not significant.

In Orthopedic Physical Assessment book, Maggie
reported the normal range of the hallux deviation
angle from 8 to 20 degrees [20]; therefore, in this
study, the mean of hallux deviation angle in all 4
groups was in the normal range. In previous
research, the hallux deviation has not been
compared and investigated among the different
grades of knee osteoarthritis. The findings can be
used as a starting point for further research on risk
factors such as lower limb malalignment in the
development and  progression of  knee
osteoarthritis.

In the present study, in 53.57% of the feet, the
navicular bone drop in the lower limbs with knee
osteoarthritis was in an abnormal range, while the
hallux deviation in 48.81% of the cases was
abnormal.

The ministry of sports is suggested to prevent from
the progression of knee osteoarthritis as much as
possible by setting up and implementing
comprehensive prevention plans to improve and
correct lower limb malformation with the help of
therapeutic exercises and corrective movements.
Based on the obtained results performing
corrective exercises necessary for improving the
structural and biomechanical aspects of the limb
can help prevent from rapid progression of the
disease.

Limitations of the study were the small society and
not cooperating with other agencies.
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Conclusion

Higher drop in navicular is a risk factor for the
development of knee osteoarthritis radiographic
grades.

Acknowledgements: The authors of the article
express their gratitude and appreciation to the
doctors of the orthopedic clinic of Akhtar Hospital
and all the participants in this research.

Ethical Permissions: The research was approved
by the Shahid Rajaee Teacher Training University
in Tehran.

Conflict of Interests: There is no conflict of
interest.

Authors’ Contribution: Malekabadizadeh Z. (First
author), Introduction author/ Methodologist
(35%); Barati A. (Second author), Statistical
analyst (25%); Madadi F. (Third author), Original
researcher/ Discussion author (40%)
Funding/Support: There is no funding source.

References

1- Goldman L, Ausiello D. Cecil medicine. 23rd Edition.
Philadelphia: Saunders Elsevier; 2008.

2- Banaee M. Arthritis and principles of rehabilitation.
2nd Edition. Mashhad: Ferdowsi University Press; 1991.
pp- 2-30. [Persian]

3- Lanes SF, Lanza LL, Radensky PW, Yood RA, Meenan
RF, Walker AM, et al. Resource utilization and cost of
care for rheumatoid arthritis and osteoarthritis in a
managed care setting: The importance of drug and
surgery costs. Arthritis Rheum. 1997;40(8):1475-81.

4- Brouwer GM, van Tol AW, Bergink AP, Belo N,
Bernsen RMD, Reijman M, et al. Association between
valgus and varus alignment and the development and
progression of radiographic osteoarthritis of the knee.
Arthritis Rheum. 2007;56(4):1204-11.

5- Dieppe P. The classification and diagnosis of
osteoarthritis. In: Kuettner KE, Goldberg VM, editors.
Osteoarthritic  disorders: Workshop, Monterey,
California. Evanston: The Academy; 1995.

6- Kouhnavard B, Zolfaghari A. Determine the
prevalence and risk of occupational-skeletal disorders in
employees of an industrial unit. ] Preventive Med.
2016;3(1):10-7. [Persian]

International Journal of Musculoskeletal Pain Prevention

Malekabadizadeh Z. et al.

7- Pelletier JM, Lajeunesse D, Pelletier ]JP.
Etiopathogenesis of osteoarthritis. In: Koopman W],
editors. Arthritis and allied conditions: A textbook of
rheumatology. Baltimore: Lippincott, Williams &
Wilkins; 2005.

8- Tetsworth K, Paley D. Malalignment and degenerative
arthropathy. Orthop Clin North Am. 1994;25(3):367-77.
9- Hunter D], Sharma L, Skaife T. Alignment and
osteoarthritis of the knee. ] Bone Joint Surg Am.
2009;91(Suppl 1):85-9.

10- Choobineh A, Tabatabaei SH, Mokhtarzadeh A, Salehi
M. Musculoskeletal problems among workers of an
iranian rubber factory. ] Occup Health. 2007;49(5):418-
23.

11- Kellgren JH, Lawrence ]S. Radiological assessment of
osteo-arthrosis. Ann Rheum Dis. 1957;16(4):494-502.
12- Amini Aghdam S, daneshmandi H. The comparison of
navicular drop and back knee angle in athletes with and
without a history of anterior cruciate ligament injury.
Sport Med Stud. 2011;2(8):49-60. [Persian]

13- Etemadinezhad S, Ranjbar F, Gorji M. Posture
analysis by OWAS method and prevalence of
musculoskeletal disorders using Nordic Questionnaire
among workers of Sourak Tobacco Factory in 2013. Iran
] Health Sci. 2013;1(2):89-94.

14- Levinger P, Menz HB, Fotoohabadi MR, Feller JA,
Bartlett JR, Bergman NR. Foot posture in people with
medial compartment knee osteoarthritis. | Foot Ankle
Res. 2010;3:29.

15- Avani ], Ajit D, Sujata YA. comparative study of ankle
and foot characteristics in knee osteoarthritis patients
and normals. Ind ] Physiother Occup Ther. 2012;6(4):1-
6.

16- Davis MA, Ettinger WH, Neuhaus JM, Hauck WW. Sex
differences in osteoarthritis of the knee, The role of
obesity. Am ] Epidemiol. 1988;127(5):1019-30.

17- Schwellnus M. Practical clinical lower limb
biomechanical assessment in athletes. Int ] Sports Med.
2001;2(6).

18- Mueller MJ, Host JV, Norton BJ. Navicular drop as a
composite measure of excessive pronation. ] Am Podiatr
Med Assoc. 1993;83(4):198-202.

19- Karen PC, Brunet ME, Gansneder BM, Shultz SJ.
Effects of pronated and supinated foot postures on static
and dynamic postural stability. | Athl Train.
2005;40(1):41-6.

20- Magee DJ. Orthopedic physical assessment. 2th
Edition. Philadelphia: W.B. Saunders; 1992.

Winter 2018, Volume 3, Issue 1



	FP---
	Text

