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ABSTRACT

Objective:This controlledstudy wasdesignedto explore
theeffectivenessoffoot orthoticsin solvingproblemsof the
feet and other parts Qfthe lower extremitiesand to reduce
low back pain.

Methods: Thirty-two subjects (24 males) were r,ecruited
and randomly assignedinto 3 studygroups. Therewere
10subjectsin thechiropracticcareplus orthoticsgroup,14
subjectsin theorthoticsgroup,and8 in thecontrolgroup.
All subjechsfilled out a patient information sheetand
pre-screeningfoot pain questionnaire.Footorthotics infor-
mation was collected and the data was sent to Foot Level*
ers, Inc. for orthotic fabrication. Chiropractic treatment
was performed usingActivator Technique.In-home exer-
cisewasprescribedtosubjectsreceivingorthoticsand chi-
ropractic care.

Results:Thecontrolgroupdid notexperiencemuchchange
during the testingperiod. The orthoticsgroup showed
improvementin symptoms(P 0.053),activitiesof daily
living (P = 0.058), sport and recreation(P = 0.186) and
quality of life (P = 0.085). While trends were apparent,
the improvementsdid not reachstatisticallysignificant
levels, In contrast, there was no trend with pain (P =
0.492). The orthoticsplus chiropracticgroup showed im,
provement in the four conditions over the study period.
Greater improvement was seen in qugiity of life (P <
0.05),symptoms(P< 0.05)andactivitiesofdaily living (P
< 0.05), which werestatistically significant. Improvement
was also seen in sports and recreation but it did not reach
statistical significant level (P = 0.097).

Conclusion:This study showedthat a combinationof
chiropracticcareand orthoticsimprovedsymptoms,activi
tiesofdaily living, sportand recreationand quality of life
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in workers whose job requires them to stand at least 6
hours daily. (J Chiropr Med 20()5;4:177—181)

Key Indexing Terms: Chiropractic; Orthotic De-
vices

INTRODUCTION

Foot pain and discomfort due to weight bearing are
common in workers whose jobs require them to
stand many hours a day on their feet. It has been

reported that approximately three-fourths of Ameri-
cans experience foot problems in their life.2 Foot
pain and discomfort often lead to other complica-
tions above the level of the foot. The most common
problems associated with foot pain and discomfort
are ankle, leg, knee, hip and spinal disorders in

3.4people who spend many hours standing. Foot

orthotics have been used as a non-invasive treat-

ment tor conditions involving the feet and other
parts of the lower extremities. Many researchers
believe that foot orthotics are effective in solving
problems of the feet, other parts of the lower ex-
tremities, and in relieving low back pain.5A study of
postal workers performed by Carley6 revealed a
67% reduction in foot, knee, or back pain as mea-
sured by the Borg scale. Sobel et a17reported in a
foot orthotics survey of 122 policemen, that 68% of
subje.cts had decreased foot discomfort but had no
improvement in back or leg discomfort. However,
these studies on foot orthotics remain inconclusive
because they lack controls. Furthermore, different
patient conditions, orthotics casting, and outcome
assessments also make the effectiveness of these

studies difficult to evaluate. Therefore, a newly
designed study with controls is necessary to deter-
mine the effectiveness of orthotics.

Chiropractic care, as the largest non-drug, non-
surgery, non-invasive and holistic health care pro-
fession, has demonstrated to be an effective and safe
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method to treat neuromusculoskeletal and visceral
problems.9 More chiropractorsare using foot or-
thotics as part of their practice. However, there are
no studiesexamining the combinationof chiroprac-
tic care and orthotics for relieving foot and foot-
associated pain and discomfort.

The specific aim of the study was to usea controlled
condition to explore the effectiveness of foot orthot-
ics and chiropractic care on pain, discomfort and
quality of life in subjectswhose jobs require them to
stand at least 6 hours a day.

METHODS

Participants

Thirty-two subjects whose jobs require them to
stand at least 6 hours during the day, and who
reportedfoot problems,wererecruitedin the study.
A pre-screening survey was performed to select the
proper subjects and to collect the patient's medical
historiesand information regardingdaily living.

Inclusion Criteria

Thesubjectswere required to havespentat least6
hours per day standing or walking on a hard surface
with discomfortor complains(eg,pain, fatigue,tin-
gling,weakness,etc.)in the lowerextremities,spine
and/or foot. Subjects signed an informed consent
andfollowedthe instructionsof the researchproj-
ect.

Exclusion Criteria

A pre-screening foot pain questionnaire developed
by the researchdepartment was used for patient
pre-screening. Subjects under medical treatment,
surgery or trauma within the past 6 months or other
pathology with contraind_ications to foot orthotics
and/or chiropractic adjustments were excluded.

Research Procedures

The subjects signed an informed consent form be-
fore participating in the study. They filled out a
patient information sheet, and pre-screening foot
pain questionnaire to ensure that the subjects met
the inclusion criteria. A foot exam was performed.
Subjectswere randomly divided to three groups:
orthotics, orthotics plus chiropractic care and con-
trol. Subjects in the control group did not receive
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orthotics or chiropractic care until the end of the
study.

For the foot orthotics fabrication, the study useda
computerized F-Scanprovided by Foot Levelers,Inc
(Roanoke, VA) to record and analyze the foot data.
Based on the data collected, the custom orthotics
information was obtained and the data was sent to
Foot Levelers Inc. for fabrication.

Theprojectstartedthe first day the subjectusedthe
orthotics. Subjects were required to answer the
post-orthoticsfoot pain questionnaireand the spe-
cificregionalsurveyfor feetandanklesonceevery2
weeks, for a 6-week period. All subjectswere in-
structedto wear the orthotics2 hours a day for the
first 2—3daysto break them in and then 4—6hours a
day during the study period.

The chiropracticadjustment was performedin the
outpatient clinic following the clinic regulations us-
ing the Activator Technique. Lower extremity
muscle release technique was used for muscle reha-
bilitation for subjectsin the chiropracticcareplus
orthotics group.

In-homeexercisewasprescribedto thesubjectsre-
ceiving orthotics and chiropracticcare. Subjects
were taught to point both big toes toward the wall
without any rotation, and to hold this stretch for at
least 30 seconds.This exerciseonly stretchesthe
muscle,not the tendon.All subjectsin this group
were instructed to perform the exercise 5 times a
day. 10

Data Treatment and Analysis

Foot andAnkle OutcomeScores(FAOS)wereused
for the specific region surveyed. FAOS was devel-
opedto assessthepatients'opinionsaboutavariety
of foot andankle-relatedproblems.FAOSconsistsof
5 subscales:pain,symptoms,activitiesof dailyliving
(ADL), function in sports and recreation, and foot
and ankle-relatedquality of life (QOL). Standard-
izedansweroptionsaregiven (5Likertboxes)and
eachquestiongetsa scorefrom 0 to 4. A normalized
score(100indicatingno symptomsand 0 indicating
severe symptoms) is calculated for each subscale.
Theresultsareplotted asan outcomeprofile. FAOS
is patient-administeredand.user friendly, taking
approximately 10 minutes to complete. Student s
t-testwasusedto assessthe differencesin pain,symp-
toms, activities of daily living, sport and recreation

Searchable PDF created by OCR.space (Free Version)

https://ocr.space/searchablepdf#watermark


WINTER 2005 •

and quality of life before and after the treatment
period. Significance was determined at p 0.05.
SPSS11.5 (SPSS corp, Chicago, IL) statistical soft-
ware was used for the data analysis.

RESULTS

Thirty-two subjects (24 male) were recruited and
randomly assigned to the three study groups. There
were 10 subjects in the chiropractic care plus orthot-
ics group with an average age of 53 ± 9 yr. There
were 14 subjects in the orthotics group with an
average age of 47 ± II yr. In the control group, a
total of 8 subjects were recruited with an average
age of 46 ± 7 yr.

Figure I shows that the control group did not expe-
rience much change during the testing period. The
only change in the trend among the 5 items was the
QOL that showed slight improvement over the test-
ing period. The orthotics group showed improve-
ment in symptoms (P = 0.053), ADL (P 0.058)
sport and recreation (P 0.186) and QOL (P =
0.085) (Fig 2). While trends were apparent, the
improvements did not reach statistically significant
levels. In contrast, there was no trend with pain (P
0.492). The reported pain level was not high at the
beginning of the study, therefore a reduction of pain
was difficult to assessin this study. The improve-
ments observed lasted the 6-week testing period.

The orthotics plus chiropractic group showed im-
provement in four conditions over the study period.
Again, the exception was pain (Fig 3). Greater im-
provement was seen in the QOL (P < 0.05), symp-
toms (P < 0.05) and ADL (P < 0,05), which were
statistically significant. Improvement was also seen
in sports and recreation but it did not reach statisti-
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Figure 2. Resultsof the FADSfor the orthoticsgroup.

cal significance(P= 0.097). Again, the reportedpain
reading wasnot high at the beginning of the study;
therefore, no significant pain reduction was ob-
served (P > 0.05) (Fig 3).

DISCUSSION

The aim of this study was to evaluate the effective-
ness of chiropractic care and orthotics on reducing
the discomfort of prolonged standing during the job.
The results of the study supported the hypothesis
that chiropractic care and orthotics are beneficial in
reducing discomfort in workers who are required to
stand for long periods of time, The more significant
results were seen with the orthotics plus chiroprac-
tic care group that had consistent improvement over
the entire 6 weeks treatment period in symptoms,
sports and recreation, ADL and QOL. This finding is
consistent with a study of 465 podiatric patients
reporting various maladies; 62% reported complete
resolution after orthotics treatment, whereas an ad-
ditional 33% gained partial resolution of their chief
complaint as measured after 14 weeks of follow-
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Results of FAOS for the control group.
Figure 3. Results of the FAOS for the orthotics plus chiro-
practic group,
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up.11Similar findings were reported in a retrospec-
tive study with both soft temporary orthotics and
permanent rigid orthotics where 960/0 of patients
experienced pain relief and 70% were able to return

12to previous activity levels.

Significant pain reduction was not observed in our
study. It was reasoned that this lack of reduction
was due to the fact that few patients reported pain
at the onset of the study. It was postulated that pain
could be reduced if the subjects' main complaint
was pain as reported by other studies. This is

supported by one case where a 33% reduction in
toot pain was observed.

The reduction of discomfort in the orthotics only
group was not as significant as in the orthotics plt1S
chiropractic group. One major difference was that
the orthotics only group did not show strong im-
provement over the 6-week study period, whereas
the orthotics plus chiropractic group showed consis-
tent improvement over time. It is not clear why
adding chiropractic care causes such consistent im-
provement. However, we hypothesize that chiro-
practic adjustments to the lower extremity and
spine function synergistically or complimentary the
orthotics, because chiropractic care improves joint
mobility and muscle tension which shorten the
break-in time for using orthotics. On the other
hand, foot orthotics may also play an important role
in maintaining the outcome of chiropractic care by
supporting appropriate body mechanics.

One study by Stude and Brink14 supported the idea
that foot orthotics enhance balance, performance
and reduce fatigue. Stude and Brink examined the
effects of Foot Levelers orthotics devices on the
static balance abilities of 12 experienced golfers
while they participated in 9 holes of simulated

15golf.14Kuhn et al reported that custom -fitted or-
thotics fortify the 3 major arches of the foot (medial
longitudinal, lateral longitudinal, and transverse).
They found that the Foot Levelers orthotics use
materials of greater density to provide firm support
in each arch. The study used the orthotics over a
6-week period, which resulted in a reduction of
fatigue that permitted the golfers to gain a 7% mean
increase in club-head velocity. They concluded that
the use of custom-fitted flexible orthotics could offer

14a range of benefits.

The mechanism of improvement of symptoms and
functions of workers after using orthotics and re-
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ceiving chiropractic adjustments was not well un-
derstood and needs further research. Studies have

suggested that foot orthotics could improve gait pat-
terns. A 1990 study found that 77% of patients
demonstrated 50% to 100% improvement over a
2-year follow-up period when custom-made foot
orthotics were used to correct subtle aberrations in

their gait.16in 1993, a study described the biome-
chanical relationship between gait and lumbar

17 It was observed by Dananberg and Guili-stress.

an03 that patients using custom-made foot orthotics
experienced twice the improvement in low-back
pain compared with subjects using a traditional
back-pain treatment. Despite the findings of benefi-
Cial effects of foot orthotics with a number of mala-

dies, a critical review by Ball and Afheldt18 states
there is a need for more complete theoretical under-
standing of the mechanisms of foot orthotics.

There are limitations to our study. One of the limi-
tations is the 6-week study period that may not long
enough to observe significant changes. It appeared
that the 6-week study period provided enough time
for the orthotics plus chiropractic group to show
statistically significant improvements but this time
period may have been too short for the improve-
ments seen with the orthotics group. Another limi-
tation is the consistency of use of the orthotics by
the subjects. The researchers instructed the subjects
to wear the orthotics during the study period on a
daily basis except when experienced discomfort.
However, it might have happened that some sub-
jects did not follow the instructions while they were
away from the research facility. These limitations
will be addressed in future research studies using
the foot orthotics.

CONCLUSIONS

This study showed that a combination of chiroprac-
tic care and orthotics inlproved symptoms, ADLs,
sport and recreation and QOL in workers whose job
require them to stand 6 hours daily.

ACKNOWLEDGMENT

The author thanks Joe Zhou, DC for his assistance in
data collection and William M. Austin, DC for his
contribution in the study design and preparation of
this manuscript.

REFERENCES

i. Hunter S, Dolan MG, Davis JM. Foot orthotics in therapy and sport.
Champaign, IL: Human Kinetics; 1995. p.

Searchable PDF created by OCR.space (Free Version)

https://ocr.space/searchablepdf#watermark


WINTER 2005 • NUMBER 4 VOLUME 4

2. StaatsTB, KriechbaumMP. Computeraideddesignand computer
aidedmanufacturingof {'00torthoses.J ProsthetOrthot 1989;I:
182-6,

3. BasfordJR, Smith MA. Shoeinsolein the workplace.Orthopedics
19011=285.

4. ToomsRE,GriffinRW,GreenP.Effectof viscoelasticinsoleson pain.
Orthopedics

5. DananbergHJ,GuilianoM.Chroniclow-backpainanditsresponseto
custotn-rnade foot orthoses. J Am Podiatr Med As.SOC1999;89:
109-17.

6. CarleyP.Postalworkers respondpositively to shoeinserts.Biornechan-
ics

7. SobelE, LevitzSJ,CaselliMA ChristosP], RosenblumJ. The effectof
customizedinsoleson the reduction Ofpostwork discomfort. J Am
Podiatr Med Assoc

LandoifKB,KeenanA. Efficacyof footorthoses.Whatdoesthe.litera-8.

':ture tell us? J Am Podiatr Med Assoc
9. CogginsWN.BasicTechnique:asystemofbodymechanics,Bayonet

Point,FL:ELCOPublishingCompany;1983.p. 93-100.
10. LightICE,NuzikS,PersoniusW,BarstromA, Low-loadprolonged

12.

13.

14.

15.

16.

17.

18.

stretchvs.high-loadbrie!stretchin treatingkneecontractures.Phys

MorarosJ,HodgeW. Orthotic survey.Preliminary results. Am Podi-
atr Med Assoc

Donatelli RA,Hurlbert C, ConwayD. Biomechanicalfoot orthoti&s:a
retrospective study. J Orthop Sports Phys Ther 1988;

SaxenaA,Haddad Theeffect.offootorthosesonpatellofemoralpain
syndrome. J Am Podiatr Med Assoc

Stude•DE,Brink DK. Effectsof nineholesof simulatedgolf andor-
thoticsinterventiononbalanceandproprioceptionin experienced
golfers.J Manipulative PhysiolTher

KuhnDR.ShibleyNJ,AustinWM.YochumTR.Radiographicevalua-
tion weightaoearingorthoiicsandtheireffecton flexiblepespla-
nus. J Manipulative Physiol Ther

DiNapoli DR, Dananberg HJ, Lawton M, Hallux limitus and non-
specificbodily trauma. In: DiNapoli DR, editor. Reconstructivesur-
gery of the foot and leg.Tucker, GA:The Podiatry institute; 1990.

DananbergNJ.Gaitstyleasanetiologytochronicposturalpain:Parti.
Functional hallux limit:us. J Am Podiatr Med Assoc

BallRA,AfheldtMJ.Evolutionoffootorthotics-PanI: coherenttheory
or coherentpractice?J Manipulative PhysiolTher

181

Searchable PDF created by OCR.space (Free Version)

https://ocr.space/searchablepdf#watermark

