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ALLUX VALGUS IS A VERY COM-
mon foot deformation.
Among those who wear
shoes, 33% of adults have
some degree of hallux valgus.! Al-
though nonsurgical care is always the
first option for a patient who has a hal-
lux valgus deformity,* hallux valgus
surgery is among the most common or-
thopedic operations in Western indus-
trialized countries. It has been esti-
mated that 209000 people in the United
States undergo hallux valgus surgery ev-
ery year.’ In Finland (population 5 mil-
lion), the most common orthopedic op-
erations in 1998 were knee arthroscopy
(23621 per year), hip arthroplasty
(4424), extirpation of low back disk pro-
lapse (4030), knee arthroplasty (3959),
and correction of hallux valgus (3909).*
More than 100 techniques have been
introduced for correction of hallux val-
gus.! Distal metatarsal (chevron) oste-
otomy is widely used to correct mild or
moderate hallux valgus.” In uncon-
trolled case series, good clinical re-
sults have been reported in 80% to 90%
of patients who have undergone the sur-
gery.®® However, recurrences or un-
dercorrections have been reported in
10% to 14% of the cases.>*!°
Conservative treatments aim to re-
duce the angle of the first metatarsal-
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Context Hallux valgus is a common foot deformation in adults, but evidence for ef-
fectiveness of surgical and conservative treatments for this condition is limited.

Objective To compare the effectiveness of surgical and orthotic treatment with no
treatment in patients with hallux valgus.

Design and Setting Randomized controlled trial conducted in 4 general commu-
nity hospitals in Finland in 1997-1998, with a follow-up period of 12 months.

Participants Two hundred nine consecutive patients (mean age, 48 years; 93 % wom-
en) with a painful bunion and a hallux valgus angle 35° or less.

Interventions Patients were randomly assigned to surgery (distal chevron oste-
otomy; n=71), orthosis (n=69), or a 1-year waiting list (control group, n=69).

Main Outcome Measures Pain intensity during walking on a visual analog scale
(0-100), patient assessment of global improvement, number of painful days, cos-
metic disturbance, footwear problems, functional status, and treatment satisfaction,
compared among treatment groups.

Results Follow-up rates at 6 and 12 months were 99% and 98%, respectively. At 6
months, pain intensity decreased more in the surgical group than in the control group
(adjusted mean differences, —20 [95 % confidence interval {CI}, =28 to —12]) and more
in orthosis than in the control groups (adjusted mean difference, —=14 [95% Cl, -22 to
—6. At 1 year, pain intensity decreased more in the surgical than in the control groups
(adjusted mean difference, =19 [95% Cl, —28 to —10]) and more than in the surgical
and orthosis groups (adjusted mean difference, -14 [95% Cl, —22 to -5]). At 1 year,
83%,46%, and 24 % in the surgery, orthosis, and control groups, respectively, thought
they had improved compared with baseline (number needed to treat), 1.7 between
surgical and control groups). Number of painful days, cosmetic disturbance, and foot-
wear problems were least and functional status and satisfaction with treatment were
best in the surgical group.

Conclusions Surgical osteotomy is an effective treatment for painful hallux valgus.
Orthoses provide short-term symptomatic relief.
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great toe joint by either stretching con-
tracted soft tissue around the joints with
the use of night splints, and improv-
ing muscle strength by foot exercises
or resolving abnormal function with in-
soles (orthoses)."" Orthoses are con-
sidered to be most effective in the early
stages of hallux valgus.'

Evidence for effectiveness of surgical
and conservative treatments for pa-
tients with hallux valgus is very lim-

ited. A recently published systematic re-
view found only 12 randomized trials
concerning surgical or conservative treat-
ment of hallux valgus.!! None of the stud-
ies compared surgical treatment with any
conservative treatment or with watch-
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ful waiting.'* We thus set out to con-
duct a randomized controlled trial to as-
sess the effectiveness and costs of surgical
and orthotic treatments for hallux val-
gus patients, compared with a control
group of patients who received neither
surgical nor conservative treatment.

METHODS
Subjects

The study was conducted in 4 hospitals
of the Uusimaa Health District Area with
a catchment area of about 500000
people. The study subjects were adult pa-
tients who had been referred by general
practitioners for orthopedic evaluation
because of hallux valgus. All patients with
mild or moderate hallux valgus defor-
mation (see inclusion criteria) were ex-
amined by 1 of the authors (M.T.), who
acted as an independent observer dur-
ing the entire study period. Two hun-
dred eleven consecutive patients (294
involved feet) were included in the study.
The inclusion criteria were having a pain-
ful bunion with the hallux valgus angle
35° or less and the intermetatarsal angle
of 15° degrees or less." Any foot that had
previously undergone bunion surgery,
had hallux rigidus, or had hallux limi-
tus was not included in the study . Other
exclusion criteria were rheumatoid dis-
ease, use of functional foot orthoses,
pregnancy, and age older than 60 years.
Patients fulfilling the inclusion criteria
received written and oral information on
the aims and content of the study in ac-
cordance with the Helsinki Declara-
tion" before asking for their participa-
tion decision. Participants gave a written
consent, went through the physical ex-
amination, and completed the question-
naires. Patients were told that both sur-
gical and orthotic treatments could be
used to decrease symptoms of hallux val-
gus. The ethics committee of all 4 hos-
pitals approved the study protocol.
Before randomization, patients com-
pleted a baseline questionnaire, which
was given to the research team right af-
ter the patients had answered it. The re-
searchers analyzing the baseline and
outcome data were blinded to the treat-
ment protocols. Baseline data were gath-
ered on potential confounders, effect
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modifying factors, and factors related
to the foot disorder (TABLE 1). A ge-
neric health-related quality of life mea-
sure 15-D'* and duration of sick leave
due to foot pain were assessed by means
of the questionnaire.

We took radiographs of both feet
(anteroposterior and lateral projec-
tions) during weight bearing in the
angle and base of gait.’ All radio-
graphic measurements were made by
the same investigator (M.T.). The
intermetatarsal angle between the first
and second metatarsal bones and the
hallux valgus angle between the first
metatarsal bone and the proximal
phalanx were measured by the center-
of-head method.'® The congruency of
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the first metatarsophalangeal joint
was determined by lines drawn at the
base of the proximal phalanx and
along the articular surface of the first
metatarsal.'®

All feet were scored by the hallux-
metatarsophalangeal scale of the Ameri-
can Orthopaedic Foot and Ankle Soci-
ety (AOFAS).'" This clinical rating
system combines objective and subjec-
tive data as follows: pain, 40 points;
function, 45 points; and alignment, 15
points, for a total of 100 points.

If the patient had a bilateral defor-
mity, the outcome characteristics de-
noting the foot problem were re-
corded separately for both feet. In these
cases, the foot with worse symptoms

]
Table 1. Demographic and Clinical Characteristics of the Study Subjects at Baseline®

Characteristics Surgery Orthosis Control
No. of subjects 71 69 69
Age, mean (SD), y 48 (10) 49 (10) 47 (9)
Women 93 89 96
=College education 11 11 10
Body mass index, mean (SD), kg/m? 24.0 (14.0) 23.9 (13.0) 24.2 (15.0)
Height, mean (SD), cm 166 (6) 166 (8) 165 (5)
Physical exercise =3/wk 51 46 57
Employment characteristics
Employed 82 76 83
Heavy physical work, self-report 13 13 16
Pain and disability
Bilateral deformity 38 39 a7
>6 mo of foot pain 86 87 83
Intensity of foot pain, mean (SD)t 47 (24) 50 (23) 45 (24)
Sick leave for foot problems during 5.6 2.9 5.7
last 12 mot
Cosmetic disturbance, mean (SD)§ 3.4(2.3) 2.7(2.1) 3.1(2.3)
Footwear problems
None 8.4 4.4 4.2
Moderate 80.2 86.8 87.1
Severe 11.3 8.8 8.6
Ability to work, mean (SD)|| 85 (16) 83 (17) 82 (20)
Functional status, mean (SD), 60 (14) 59 (11) 62 (11)
AOFAS scoref
Radiolograph, mean (SD), degree
Hallus valgus angle 23.4 (4.46) 24.3 (5.96) 23.9 (5.56)
Intermetatarsal angle 10.5(2.02) 11.1(2.39) 10.7 (2.28)
Congruent MTP | joint 58.5 44.4 47.5
Health-related quality of life index (15-D), 90.7 (6.9) 91.1(6.9) 90.0 (6.8)

mean (SD)#

*Data are presented as percentages unless otherwise stated. AOFAS indicates American Orthopaedic Foot and Ankle

Society; MTP |, first metatarsophalangeal joint.

tRecorded on a 100-mm visual analog scale (VAS) from 0 (no pain at all) to 100 (unbearable pain).

1Sick leave had been less than 30 days in all cases

8Recorded on a 7-point scale from 0 (no cosmetic disturbance at all) to 6 (maximal cosmetic disturbance).

|Recorded on a 100-mm VAS from O (total inability to work) to 100 (maximal working ability).

fITotal score ranges from 0 to 100, with higher score indicating better functional ability.

#Scores of 15-D range from 0 to 100, with higher scores indicating better function in the most essential dimensions of
general health. The number of respondents is 139 because the 15-D scale was not given to the first 70 patients.
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(lower scores on the AOFAS scale) was
selected for the data analysis.

Randomization and Treatments
The randomization process, per-
formed by a research assistant, was
based on a list of numbers in a ran-
dom number table using numbered
sealed envelopes. Block size for ran-
domization, not previously known for
the investigators, was 15. After pa-
tients who met inclusion criteria had
given their informed consent, the in-
dependent observer opened an enve-
lope and gave the protocol instruc-
tions to each patient. The chevron
procedure was used for in the surgical
group. Three experienced orthopedic
surgeons, one of whom is an author
(S.S.), performed most of the opera-
tions. The operations were performed
with spinal nerve block, and a tourni-
quet was used. A medial, slightly
curved, longitudinal incision was made.
After the medial capsulotomy, the me-
dial exostosis was removed. The ad-
ductor tendon was released interarticu-
larly with a sharp dissection. According
to the original method described by
Austin,” the fixation of the osteotomy
was not used routinely (a K-wire fixa-
tion for 6 weeks was used only for 1
patient). After surgery, the patients used
an abduction splint (toe hold) for 6
weeks. Patients were allowed to bear
weight on the heel and on the lateral
part of the foot immediately after sur-
gery. After 2 weeks, plantigrade walk-
ing was allowed and active exercises of
the great toe were started. Employed pa-
tients were prescribed a 6-week leave
of absence from work.

For the orthosis group, the func-
tional foot orthoses were made by nega-
tive cast technique.'® Negative casts were
taken by 1 of the authors (V.H.) who had
5 years’ clinical experience with func-
tional foot orthoses therapy. The nega-
tive casts with individual prescription
written according to the foot defor-
mity'*? were sent to ProLab (South San
Francisco, Calif). ProLab fabricated the
polypropylene orthoses for both feet and
sent the orthoses and usage instruc-
tions to the patients within 8 weeks. Pa-
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tients in the control group were asked
to avoid surgical and foot orthotic
therapy during the follow-up period. In
both orthosis and control groups, the pa-
tients were advised to contact the inde-
pendent observer if their foot pain had
so worsened that they required surgery
before the end of the follow-up.

Adherence and Cointerventions

In the follow-up questionnaires, all pa-
tients were asked whether they had had
surgery for the foot included in the study
and whether they had used functional
foot orthoses. If they answered yes, they
were asked the number of days per week
and the number of hours per day that
they had used the orthoses. Any other
health care services received for foot
problems were recorded.

Assessment

The follow-up questionnaires were sent
to the patients 6 months after the random-
ization. The measured outcomes were du-
ration of foot pain, foot pain intensity, abil-
ity to work, cosmetic disturbance, foot-
wear problems, health-related quality of
life index (15-D), satisfaction with treat-
ment, and costsrelated to foot care. Those
who did not answer were contacted by
telephone and asked to participate.

At the 1-year follow-up, the patients
were examined and completed another
questionnaire. The outcome measures
were duration of foot pain, foot pain in-
tensity, ability to work, cosmetic distur-
bance, footwear problems, AOFAS score,
health-related quality of life index (15-
D), satisfaction with treatment, global as-
sessment by patient, and costs related to
foot care. In the surgical group, radio-
graphs of the foot bearing weight (an-
teroposterior and lateral projections)
were taken. In all groups, the follow-up
period (6 and 12 months) was deter-
mined from the time of randomization.

Economic Analysis

We used the Nord-DRG (Nordic Diag-
nosis Related Group) price for the cost
of the chevron procedure. The price in-
cludes the hospital costs of the surgery
and the immediate postsurgical care.
Otherwise economic analysis was based

on responses to the 6-month and 1-year
follow-up questionnaires asking about
the use of health care services related
to hallux valgus. This included visits to
a physician and to a physical or foot
therapist. The costs were calculated from
the unit costs of these services in the
Uusimaa Health District Area. The use
of foot splints, braces, or orthoses was
also recorded on the basis of the pa-
tients’ own expenditure on them. Dol-
lar costs were calculated at the 1998 ex-
change rate ($1=5.096 Finnish marks).
Because of the controversy over human
capital and friction cost analysis, the
monetary value of sick leaves was not es-
timated.”! According to Finnish law, the
compensation is 100% during the first
60 days of absence due to sickness.

Statistical Analysis
According to the power calculations, 68
subjects per treatment group were
needed for the study to achieve a statis-
tical power of .90 with an a of .05
(2-tailed). The calculations were made
for pain during walking (the primary out-
come) on a 0- to 100-mm visual ana-
logue scale, considering 15 mm as a clini-
cally significant difference between the
groups and assuming an SD of 15%.
Efficacy variables were analyzed on an
intention-to-treat basis. Last observa-
tion carried forward was used for patients
who did not complete the study or who
had missing values at 6 or 12 months.
Follow-up outcomes were analyzed
using analysis of variance for repeated
measures, for which the model in-
cluded group and time effects and their
interaction. The outcomes were ad-
justed for each characteristic at base-
line. The post hoc testing showed no
clear choice of an appropriate error term
when testing involved between group by
within-subject interactions. Accord-
ingly, our post hoc testing between the
groups is based on 95 % confidence in-
tervals (Cls) constructed for the change
over the time. Cross-tabulations were
analyzed using a x* test. The changes of
radiological parameters in the surgical
group before and after surgery were ana-
lyzed with the pairwise t test. Compu-
tation was carried out using NCSS 2000
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(Jerry Hintze; Kaysville, Utah) and Sta-
tistica/Win (Version ‘O8; StatSoft; Tulsa,
Okla) software programs.

RESULTS
Study Population

The 211 eligible participants were ran-
domly assigned to the 3 treatment
groups (FIGURE 1). Two were with-
drawn: one because the baseline ques-
tionnaire was not obtained and the
other because rheumatoid arthritis was
diagnosed 3 months after recruit-
ment. Withdrawal was made without
knowing the patient’s group assign-
ment. Of these withdrawals the former
would have been in the orthosis group
and the latter in the control group.

The final study population consisted
of 209 patients. Seventy-one patients
were randomized to the surgical group,
69 to the orthosis group, and 69 to the
control group. The follow-up informa-
tion was obtained 6 months later for 206
subjects (99%); one subject was absent
from each group. After a year, informa-
tion was obtained for 205 subjects (98%);
at this phase 3 subjects had dropped out.
The dropouts did not differ markedly
from those remaining in the study. The
3 groups were similar in all of the base-
line characteristics (Table 1).

Adherence and Cointerventions

At the 6- and 12-month follow-up visit,
66 patients in the surgical group had un-
dergone surgery. The chevron procedure
was performed on 65 patients and Keller
arthroplasty was required in one patient
because of osteoarthritic changes. Of the
5 patients who did not undergo surgery,
2 had canceled the operation due to a
work conflict, 1 had become pregnant,
1 had severe depression, and 1 refused
because of personal reasons. None of the
patients in the surgical group used func-
tional foot orthoses during the follow-up
period. At the 6-month follow-up visit,
65 patients (95%) in the orthosis group
reported that they had used, on average,
the orthoses for 5.8 hours, 6 days aweek ®
At the 12-month follow-up period, 67 pa-
tients (97%) reported having used, on av-
erage, the orthoses for 5.5 hours, 6 days
aweek.” No patientsin the orthoses group
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Figure 1. Patient Flow Chart

211 Patients Recruited

209 Ran

2 Withdrawn

1 Had Rheumatoid Arthritis
1 Lost Baseline Questionnaire

domized

71 Assigned to Receive
Surgery

69 Assigned to Receive
Foot Orthosis

69 Assigned to Control

66 Received Surgery as
Assigned

0 Used Orthoses 6 mo

12 mo

0 Received Surgery
65 Received Orthosis by

67 Received Orthosis by

4 Received Surgery
0 Used Orthoses

Follow-up Follow-up Follow-up
70 at 6 mo 68 at 6 mo 68 at 6 mo
71 at 12 mo 68 at 12 mo 66 at 12 mo

71 Included in Analysis

69 Included in Analysis

69 Included in Analysis

underwent surgery during the 12-month
follow-up period.

None of the patients in the control
group used foot orthoses during the
study; however, 4 patients underwent
surgery during the 12-month follow-up
period, all because of severe foot pain.

Patient and Physician Expectations
Because of the study protocol, it was not
possible to blind the patients or the in-
dependent observer. To assess any
possible preferences toward the treat-
ments, both the patients and the inde-
pendent observer were asked just af-
ter the randomization if they expected
that the foot involved would be better
or not after the follow-up of 1 year. The
independent observer expected that af-
ter a year, 100% of those in the surgi-
cal group, 89% of those in the orthosis
group, and 11 % of those in the con-
trol group would be better. The pa-
tients’ 1-year expectations were 100%,
83 %, and 18 %, respectively.

Outcomes

At six months, the intensity of foot pain
(FIGURE 2) was less in the surgical and
orthosis treatment groups than in the
control group (TABLE 2). The surgical
group had the least cosmetic distur-
bance compared with the other 2 groups.
Also, the proportion of the patients with
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Figure 2. Mean Intensity of Foot Pain
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Visual analogue scale scores from 0 to 100, where 100
depicts the most pain, at baseline, 6 months, and 12
months in the surgery, orthosis, and control groups.

footwear problems was the least in the
surgical group. The satisfaction with the
treatment was the poorest in the con-
trol group (Table 2). At 12 months, the
intensity of pain (Figure 2), number of
painful days, cosmetic disturbance, and
footwear problems were less in the sur-
gical group than in the orthosis and con-
trol groups (TABLE 3). The functional sta-
tus, determined according to the AOFAS
score, was better in the surgical group
than in the other 2 groups. The satisfac-
tion with the treatment and global assess-
ment by patient were better in the sur-
gical group than in the other 2 groups
(number needed to treat, 1.7 between
surgical and control groups). In addi-
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tion, global assessment of the patients in
the orthosis group was better than that
in the control group.

Radiological Findings

At the 12-month follow-up visit, the
mean (SD) hallux valgus angle in the
surgical group was 13.4° (5.4°). The in-
termetatarsal angle was 6.7° (2.5°). The
change from baseline was 10.4°
(P<.001) and 3.8° (P<.001), respec-
tively. At baseline, 59% involved feet
treated in the surgical group had con-
gruent first metatarsophalangeal joint;
at the 12-month follow-up visit, the per-
centage had increased to 88% (P<<.001).

Complications and Recurrences

Seventy patients underwent surgery (66
in the surgical, 4 in the control group).
Twenty-seven of those had a bilateral
procedure, increasing the number of
involved feet treated surgically to 97.
During the follow-up, 1 patient had a

superficial wound infection, 1 had stress
fracture of the second metatarsal bone
7 months after the operation, 1 had a
transient peroneal nerve paralysis post-
surgically, and 1 had clear recurrence
of hallux valgus at the 12-month fol-
low-up visit.

Costs

Total foot care costs were the least in
the control group. Excluding the cost
of intervention, health care costs were
the least in the orthosis group. Physi-
cian visits were significantly more fre-
quent in the surgical and the control
groups (TABLE 4). The mean sick leave
taken from work during the 12-
month follow-up period was 53 days in
the surgical, 0 in the orthosis, and 12
in the control groups.

COMMENT

Although patients recruited to the study
had only mild to moderate hallux valgus

deformity, the bunion pain while walk-
ing caused considerable disability. Ac-
cording to current clinical knowledge,
surgery was warranted. Because the most
severe cases were excluded, conservative
treatment with foot orthoses or watch-
ful waiting could be considered an option.

Randomization resulted in good
comparability in the baseline charac-
teristics between the 3 groups, and
therefore no adjustments (except for
each outcome measure) were made in
the statistical analyses. A common
source of bias in randomized con-
trolled trials is poor adherence to the
study protocol.? In our study, the ad-
herence remained good. Analysis of the
treatment effect was executed accord-
ing to intention-to-treat principle due
to its superior validity. Only 2% of pa-
tients were lost to follow-up, and the
baseline characteristics of those with
missing follow-up data did not differ
from those who completed the study.

Table 2. Outcomes at the 6-Month Follow-up*

Surgery Orthosis Control
Characteristics (n-71) (n=69) (n=69)

Pain and disability

Pain in last 6 months, d 7 (51 66 (59) 73 (65)

Intensity of foot paint 6 (23) 36 (24) 45 (23)

Ability to work$ 85 (24) 84 (25) 80 (28)

Cosmetic disturbance§ (2.4) 2.6 (2.1) 3.1(2.3)
Footwear problems, %

None 25.0 3.0 5.8

Moderate 69.1 83.6 86.8

Severe 5.9 13.4 7.4
Health-related quality of life index (15-D)|| 92.0 (7.3) 92.0 (6.5) 90.5(8.2)
Satisfaction with treatment{ 74 (32) 66 (26) 41 (36)

Differences in Adjusted Group Means (95% Confidence Interval)#
l Surgery Orthosis Surgery l

Minus Control Minus Control Minus Orthosis

Pain and disability

Pain in last 6 months, d -6 (—25 to 14) -7 (-26 to 13) 1(-18to 20)
Intensity of foot paint —-20 (-28to -12) —14 (-22 to —6) -6 (-14 t0 2)
Ability to workF 3 (-51t010.0) 4 (-4 to0 11) -1(-9to-7)
Cosmetic disturbance§ -1.0(-1.6 to —0.4) -0.2(-0.81t0 0.4) -0.8 (-1.4t0 -0.3)
Health-related quality of life index (15-D)|| 8(-1.41t02.9) 3(-2.0t0 2.5) 5(-1.7t0 2.7)
Satisfaction with treatment 32 (22 to 43) 24 (13 to 34) 9 (-2to 19)
P Value
Footwear problems <.01 A1 <.01

*Data are presented as mean (SD) unless otherwise indicated.

TRecorded on a 100-mm visual analog scale (VAS) from 0 (no pain at all) to 100 (unbearable pain).

FRecorded on a 100-mm VAS from O (total inability to work) to 100 (maximal working ability).

8§Recorded on a 7-point scale from 0 (no cosmetic disturbance at all) to 6 (maximal cosmetic disturbance).

||Scores of 15-D range from 0 to 100, with higher scores indicating better function in the most essential dimensions of general health. The number of respondents is 139 because
the 15-D scale was not given to the first 70 patients.

fIRecorded on a 100-mm VAS from O (totally unsatisfied) to 100 (totally satisfied).

#Adjusted for each baseline characteristic.
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Because double blinding was not fea-
sible, we assessed the expectations for
recovery after randomization, as well as
the satisfaction for the treatment. The
patients’ and physicians’ expectations at
baseline for the interventions were most
favorable in the surgical group. Patients’
expectations could somewhat influence
the subjective assessments of outcome.
However, because the follow-up assess-
ments on several outcome measures were
made after 6 and 12 months, we con-
sider it probable that the subjective dis-
abilities represent unbiasedly the con-
dition at the time of assessment. The

satisfaction with the treatment at the
6-month follow-up visit was in accor-
dance with decreased foot pain inten-
sity in the surgical and orthosis groups.
At the 12-month follow-up visit, several
outcome characteristics favored the sur-
gical treatment; whereas, in the orthosis
group, only the global assessment of
improvement was superior to that in the
control group. The latter finding con-
trasts with no advantage of the orthoses
over the control group in terms of other
outcome measures. A possible reason for
poor result of orthotic therapy is that the
orthoses can only compensate the foot

HALLUX VALGUS TREATMENT OPTIONS

deformity that causes malfunction of the
foot. The orthoses do not correct the
abductovalgus deformity of the great toe.
All the patients included in the study had
their foot problems concentrated on the
bunion itself and did not have a wide-
spread foot pain. In fact, widespread foot
pain may be considered as a contraindi-
cation of chevron osteotomy.'

To our knowledge, no previous ran-
domized trial that has been published
compares the effectiveness of surgical
and orthotic treatment or either 1 of
these treatments with an option of
watchful waiting for painful hallux val-

]
Table 3. Outcomes at the 12-Month Follow-up*

Surgery Orthosis Control
Characteristics (n-71) (n=69) (n=69)
Pain and disability
Pain in last 6 months, d 45 (54) 79 (65) 66 (67)
Intensity of foot paint 23 (23) 40 (23) 40 (26)
Ability to workF 89 (19) 81 (26) 83 (25)
Cosmetic disturbance§ 1.9(2.2) 2.6 (2.0) 2.8(2.3)
Footwear problems, %
None 35.4 4.5 7.5
Moderate 61.5 86.4 86.4
Severe 3.1 9.1 6.1
Functional status
AOFAS score|| 75 (13) 64 (10) 66 (10)
Health-related quality of life index (15-D)1 92.9 (6.2) 92.7 (7.0) 92.2 (7.4)
Satisfaction with treatment# 80 (28) 70 (26) 61 (37)
Global foot assessment, self-report, %
Better than 1 year ago 83 46 24
As good as 1 year ago 11 43 42
Worse than 1 year ago 6 11 34

Differences in Adjusted Group Means (95% Confidence Interval)**

Surgery
Minus Control

Orthosis
Minus Control

Surgery
Minus Orthosis

Pain and disability

Pain in last 6 months, d -22 (-42to 1) 13 (-8 to 33) —34 (-55 to —14)

Intensity of foot paint -19 (-28 to —-10) -6 (-15t0 3) —-14 (-22 to -5)

Ability to workt 4 (-3to11) -2(-9to 5) 6 (0to 13)

Cosmetic disturbance§ -1.2 (-1.8to -0.6) 0.2 (-0.4t00.8) -1.4 (-2.1to0 -0.8)
Functional status

AOFAS score|| 11 (7 to 16) 0(-4to5) 11 (7 to 15)
Health-related quality of life index (15-D)1 0(-2.5t02.3) -0.7 (-3.1t0 1.9) 0.6 (-1.9t0 3.0)
Satisfaction with treatment# 20 (10 to 30) 9 (-1to 20) 11 (1 to 21)

P Value

Footwear problems, % <.01 .50 <.001
Global assessment by patient, % <.001 <.01 <.001

*Data are presented as mean (SD) unless otherwise indicated.

tRecorded on a 100-mm visual analog scale (VAS) from 0 (no pain at all) to 100 (unbearable pain).
FRecorded on a 100-mm VAS from O (total inability to work) to 100 (maximal working ability).

8§Recorded on a 7-point scale from 0 (no cosmetic disturbance at all) to 6 (maximal cosmetic disturbance).
|[Total score ranges from 0 to 100. Higher scores indicate better functional ability.

fIScores of 15-D range from 0 to 100, with higher scores indicating better function in the most essential dimensions of general health. The number of respondents is 139 because

the 15-D scale was not given to the first 70 patients.

#Recorded on a 100-mm VAS from 0 totally unsatisfied to 100 (totally satisfied).

*#Adjusted for each baseline characteristic.
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|
Table 4. Mean Cost of Foot Care Over a 12-Month Period*

Surgery Orthosis Control

Type of Cost (n=70) (n=67) (n = 66)
Study treatments 8451 196 0

Health maintenance organization
foot care service

Physician visit¥ 66 18 30
Physical therapy visit§ 29 7 40
Operative treatment|| 0 0 55
Total 930 221 125

*Costs are in 1998 US dollars. The groups were smaller than in the outcome analyses because those with missing
data were excluded.

1The price of the chevron osteotomy (including postoperative care of 1 day) is US $910, according to Nordic Diagnosis
Group-price list of Jorvi Hospital. Because the procedure was performed for 65 patients in the surgery group, the
price of the intervention per patient was calculated as follows: US $910 X 65/70 = US $845.

FThese costs include visits to physicians during the follow-up period. The sums are expressed as mean price per pa-
tient.

§These costs include visits to physical therapists or foot therapists because of foot problems during the follow-up pe-
riod. The sums are expressed as mean price per patient.

|[Four patients in the control group underwent surgery during the follow-up period. The cost of this cointervention was

calculated as US $910 X 4/66 = US $55.

gus.' In this trial, we were able to evalu-
ate the effectiveness of the 2 treatment
options. The surgical treatment showed
considerable effectiveness in the pri-
mary outcome, ie, pain while walking
and also in several other clinically rel-
evant measures of effectiveness. In ad-
dition, the surgery resulted in a rather
good cosmetic outcome. Although un-
able to correct the deformity, the or-
thotic treatment showed effectiveness
at the 6-month follow-up visit and can
be considered as an option when the
waiting time for surgery is extended.

Because all the patients had moder-
ately severe symptoms and were wait-
ing for surgery, we did not consider it
ethical to extend nonsurgical treat-
ment beyond a year. Thus, from our
data, we cannot make any inferences of
what might have been the long-term ef-
fectiveness of the surgical treatment.

Our economic assessment showed that
the cost of the surgery exceeded that of
orthotic treatment and resulted in indi-
rect costs due to sick leave after opera-
tion. Health care practices differ be-
tween countries, which makes
international comparisons of the costs
complicated. For example, the average
hospital stay for a hallux valgus opera-
tion is longer in Finland than in the
United States. Therefore, the economi-
cal results cannot be generalized to other
countries without a careful examina-
tion of the similarities and contrasts in
health care practices.
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In conclusion, the chevron operation
is an effective treatment for patients who
have a mild to moderate hallux valgus
deformity and bunion pain while walk-
ing as their main symptom. Effective-
ness is shown on several relevant out-
come measures, and the effect increases
during the postsurgical year. Orthotic
treatment resulted in favorable out-
come at the 6-month follow-up visit, after
which the effect fades. Orthotic treat-
ment may be considered an option when
patients with disabling hallux valgus pain
must wait for the surgery.
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