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Effects of a Vitamin D, Supplement on Physical Function in
Postmenopausal Women; A Prospective Randomized Controlled Study

Noriaki Yamamoto, et al.
Division of Orthopedic Surgery, Niigata Rehabilitation Hospital,efc.

Key words: Vitamin D, Locomotor function, Fracture prevention

Background : Fracture prevention in elderly is important issue in aging society. A recent
systematic review of vitamin D supplementation demonstrated that it reduced the risk of fall
in elderly. = We conducted a randomized controlled trial to evaluate the effect of vitamin D,
powder from Maitake mushroom with calcium on bone mineral density and locomotor
function in community-dwelling postmenopausal women.

Methods: Forty six postmenopausal women (aged 63,1+ 8.3) were randomly divided into two
groups with age, A; calcium alone group (300mg milk calcium tablet), B; caleium+vitamin D,
combination group (300mg milk calcium-+750IU ergocalciferol tablet), - Participants in both
group were received one of these supplements for 6 months. * Main outcome measures were
bone mineral density (BMD) and motor function tests.

Results : Serum 25(0H)D concentration is 20.52 +4,53 (ng/mL) in control group, 21.52+4.12
(ng/mL) in combination group:at beginning. - After 6 months administration of supplement,
slightly increasing of 25(0H)D level were observed in combination group. -~ No significant
changes were observed in BMD in femoral neck and lumbar spine, but motor function test of
combination group showed significant improvements in 10m walking speed by 6% (¢ <0.01),
compared with control group. The other tests such as muscle power of knee extension and
one leg standing time were improved in both groups after six months treatment.

Conclusion : Vitamin D, ergocalciferol supplementation for 6 months improved motor
function in postmenopausal women. It may induce the protective effect against falling and
fracture in elderly. Further studies are required to clarify the effects of this supple-

mentation.

(2008 4E8 A 25 B 28
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Physiotherapy Program through Home Visits for Community-
Dwelling Elderly Japanese Women with Mild Knee Pain
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Knee pain is extremely common among the elderly, particularly women. Hence, there is an urgent need for
applicable community-based intervention models for halting the progression of knee pain and related
disabilities in elderly women. We aimed to assess the efficacy of home-visit physiotherapy as a new
intervention model. This non-randomized 5-month-long controlled trial enrolled elderly community-dwelling
women (aged 60-83 years) with mild knee pain. The intervention consisted of two home visits by a
physiotherapist, with instructions on routinely petforming muscle-strengthening exercises at home and
implementing simple environmental modifications when necessary. Outcome measures were assessed at
baseline and 5 months later. The primary outcomes were measured as the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) and a newly devised seiza-style sitting score. People in Japan,
especially elderly women, are accustomed to seiza-style sitting that involves kneeling on one’s lower legs
while resting the buttocks on the heels. The secondary outcomes included quadriceps isometric strength,
knee alignment in the frontal and sagittal planes, and passive knee extension range. Forty-two subjects (20
in the intervention group and 22 in the control group) completed the study. At baseline, characteristics and
the primary outcomes did not significantly differ between the 2 groups. At 5 months, the primary outcomes
improved significantly in the intervention group. Estimated differences in the change from baseline for each
outcome between the 2 groups were computed, adjusting for outcome variables imbalanced at baseline.
Even after the adjustment, the home-visit physiotherapy regimen provides favorable improvement in the
seiza-style sitting score. Knee pain; community; physiotherapy; Japanese: elderly women; seiza-
style sitting.

Tohoku J. Exp. Med., 2009, 219 (2), 91-99.  © 2009 Tohoku University Medical Press

Epidemiological studies conducted worldwide have
reported knee pain as a common condition in the elderly
(O’Reilly et al. 1998; Brooks 2006). A literature review by
Peat et al. (2001) revealed that during a 1-year period, 25%
of people over 55 years of age experience a persistent epi-
sode of knee pain. The prevalence of knee pain increases
with age, and the tendency is stronger in women than men.
The onset of new knee pain in community-dwelling adults
over 50 years of age is accompanied by a substantial decline
in physical function within a 3-year period (Jinks et al.
2007). In the same timeframe, only a quarter of the adults

who have knee pain will experience resolution of the pain.
However, their general health and physical function status
will not return to the same levels they experienced prior to
the onset. Further, a majority of the adults who continue to
experience knee pain are women.

Therefore, we require a new early intervention model
for halting and reversing the progression of knee pain at the
population level. Jinks et al. (2008) reported that almost a
quarter of the adults with mild to moderate knee pain will
develop severe or disabling knee pain within a 3-year peri-

' od. This implies that healthcare fails to prevent progression
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of knee pain at the population level. Knee pain is a princi-
pal feature of knee osteoarthritis (OA), and it is usually
diagnosed by X-rays. Further, only a minority of elderly
subjects suffering from knee pain consult their doctor about
their knee pain (Peat et al. 2001; Mitchell et al. 2006).
Consequently, knee OA has remained undiagnosed in a
majority of elderly patients with knee pain, due to which
they were unable to receive structured treatment by health-
care professionals (Jordan et al. 2004).

The severity of knee pain in elderly patients is strongly
associated with restricted mobility outside the home (Wilkie
et al. 2007). This restricted mobility can easily lead to a
reduction in physical function. Thus, knee pain in elderly
subjects is a growing public health concern in the rapidly
aging Japanese society.

Apart from genetic factors, environmental factors may
also contribute to the increased prevalence of knee pain in
elderly Japanese women in rural areas (Aoyagi et al. 1999).
In Japan, people are accustomed to sitting seiza-style at
home. Seiza-style sitting involves kneeling on one’s lower
legs while resting the buttocks on the heels. Japanese peo-
ple regard seiza as the polite way of sitting, and Japanese
natives commonly adopt this sitting position in daily life.
Older women from the rural population in Japan tend to
form the majority of the population accustomed to sitting in
the seiza style at home.

There is evidence indicating that exercise improves
physical function and reduces pain in patients with knee OA
(Jamtvedt et al. 2008). Therapeutic exercise is the most
common type of hospital-based physiotherapy treatment.
Several evidence-based clinical practice guidelines have
recommended exercise as therapy for managing patients
with OA (Philadelphia Panel 2001; Ottawa Panel 2005). If
the beneficiaries of physiotherapy can be extended to sub-
jects apart from those who receive treatment at hospital vis-
its, we would target the elderly female population with mild
kinee pain. In this context, physiotherapy is considered the
process of instructing individually planned exercise to
patients to assist the improvement of physical function and
the alleviation of pain. The home-visit approach will enable
rapid intervention in the case of patients with functional
limitations and mobility restrictions. The purpose of this
study was to determine whether home-visit physiotherapy
treatment could meet the significant needs of community-
dwelling elderly women with mild knee pain.

Methods

Study Design and Subjects

This study was performed as a component of a community-
based hiza-care (knee care) program in Agano city, Niigata Prefecture,
northern Japan. This program was designed by the authors of the cur-
rent study. In collaboration with relevant healthcare institutions of the
city and district healthcare staff, we conducted the experimental pro-
gram in 2006 and 2007. The study protocol was:approved by the eth-
ics committee of the Niigata University of Health and Welfare.
Written informed consents were obtained from all the subjects who

participated in the study.

This study employed a non-randomized controlled design.
Residents of Agano city were invited to participate in the study
through city newsletters, posters, and direct invitations issued by pub-
lic health nurses. Sixty-five women, aged 60 years and older, with
knee pain and without history of leg surgery were enrolled in the
baseline assessment. We interviewed the subjects to assess their knee
conditions and physical function, which was also determined by
measurement.

The target population of this study comprised elderly women.
We used the Western Ontario and McMaster Universities Osteo-
arthritis Index (WOMAC) with the Likert scaling format LK3.1 for
Japanese patients (Bellamy 2002) as one of the primary outcome
measures and a screening tool to determine eligibility to participate in
the study. If the WOMAC pain thresholds were lowered in the
eligibility criteria, this may result in the inclusion of subjects with
only mild knee pain with activity (Goggins et al. 2005). Since the
WOMAC total score (range, 0-98) is likely to be more appropriate
than the WOMAC pain score (range, 0-20) to represent the conditions
with knee pain, elderly women with WOMAC total scores of less than
20 were considered as having mild knee pain. A total of 55 elderly
women with mild knee pain (25 in the intervention group and 30 in
the waiting-list control group) were included in the 5-month-long
controlled trial (Fig. 1). We grouped the participants from 2 districts
into 1 group and the participants from the other 2 districts into another
group to avoid the free flow of information regarding the contents of
intervention among members within the same district.

To ensure consistency in home-visit physiotherapy across visits
and patients, the 2 sessions of treatment received by all the subjects in
the intervention group were administered by the same physiotherapist.
This physiotherapist has a working experience of 10 years and is one
of the authors of the present paper. In this paper, we define physio-
therapy as a healthcare approach concerned with human function and
movement by applying carefully planned physical exercise. At the
baseline level, subjects from the control group were asked to remain
in the study, and they were informed that after the completion of the
second assessment, they would receive home-visit physiotherapy
treatment for their knee pain. During the study period, the subjects
were not provided with any specific information regarding the con-
tents of the home visit.

The second assessment was. performed 5 months from the base-
line assessment. We analyzed the effects of the intervention on the
outcome measures by comparing the changes from the baseline in
each group and the change values between the 2 groups.

Intervention

The intervention. group performed muscle-strengthening
exercises with elastic resistance, following planning and specific
instructions provided by the physiotherapist. The main purpose of the
initial home visit was to instruct and train the subjects to perform the
exercise at home. The physiotherapist spent an average of 1 hour for
each of the initial home visits.. Muscle-strengthening exercise for the
legs was a core component of the training. Several exercises were
prepared as the available choices of treatment for the subjects, such as
active knee terminal range extension and resistive hip-knee extension
by using elastic materials like Thera-Band® tubing (The Hygenic
Corporation, Akron, Ohio, USA). The exercises were selected by the
physiotherapist according to the subject’s baseline assessment and
on-sitc observation. A training schedule was individually planned
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Fig. 1. Summary of study design.

after taking the baseline characteristics (e.g., amount of routine
exercise) and the subject’s opinion into consideration. The subjects
progressively increased the number of repetitions per session accord-
ing to their level of fatigue. We advised them to maintain the
resistance within the limit so as not to worsen their knee pain during
the training. At least 3 sessions per week with 1- to 2-day intervais
between each session were recommended.. Advanced exercise such as
stepping up or stepping down was applied when the physiotherapist
deemed it appropriate. All the exercisce sessions took place unsuper-
vised in the subject’s home. All the subjects were asked to maintain
an exercise log.

Simple modifications of the home with low-cost materials (e.g.,
non-slip mesh materials, floor marking tapes, and stools) were also
implemented as additional measures to prevent accidental knee
injuries. Primary prevention of knee pain by tackling knee injuries at
home is important because previous knee injury has been reported to
be the strongest risk factor for the onset of knee pain in adults (Jinks
et al. 2008). The planned modifications were based on our experience
and included modifications for fall prevention that could be instantly
implemented in the home-visit intervention. Reducing potential haz-
ards (such as false stepping, slipping, and performing difficult tasks
such as climbing up or stepping down) might help in preventing falls
and subsequent knee injuries. Therefore, we included a basic home
evaluation in the initial home visit to determine if any of the planned
meodifications could be implemented.

Approximately 1 month following the initial home. visit, we
conducted a follow-up home visit for each subject to check the

exercise log and provide further instructions. If appropriate, the
intensity of elastic resistance training was increased by changing the
type of elastic tubing (e.g., from heavy to extra heavy).

Expected effects and outcome measures

We expected the home visits to improve physical function and
reduce knee pain. We devised a seiza-style sitting score determined
by 2 items: difficulty while sitting seiza-style and difficulty in
standing from this position. In the current study, we used the seiza-
style sitting score along with WOMAC (pain, stiffness, and function
subscales and total score) as the primary outcome measures to assess
the effects of intervention on physical function and knee pain.

We used the seiza-style sitting score because the activities
involved in seiza-style sitting are not included in the WOMAC. We
applied the same scoring approach for the newly devised score as the
WOMAC function subscale. The subjects were asked how much dif-
ficulty they perceived in sitting in the seiza position and in standing
from this position. The 5-point Likert scale, which is scored from 0 to
4 (0 = none, 1 = mild, 2 = moderate, 3 = severe, and 4 = extreme), is
rated. The seiza-style sitting score (range, 0-8) is determined by add-
ing the responses for 2 items that form this score. Lower scores
indicate better conditions.

The primary outcome measures were assessed through an
interview by a trained interviewer (a public health nurse, a medical
student, or a physiotherapy student). They conducted the interviews
according to a structured approach. We provided them with guides
including the official Japanese version of the WOMAC user guide.
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During the assessments, the interviewer would read the questionnaire
aloud, and the subject would indicate their response on an A3-sized
copy of the questionnaire. Although some public health nurses were
aware of the intervention status at the assessment session, other inter-
viewers (the medical and physiotherapy students) were blinded to the
status.

The secondary outcome measures included quadriceps muscle
strength, knee alignment, and the range of passive knee extension.
For evaluation of the secondary outcomes, all the evaluators were
blinded to the intervention status-of the study subjects. Quadriceps
muscle strength is a predictor of knee OA (Slemenda et al. 1997), and
it may be subjected to fluctuations depending upon the amount of pain
experienced by the subject because pain may contribute to weakness
of the quadriceps (Baker et al. 2004). -Resistance training for elderly
women with mild knee pain was expected to improve the quadriceps
muscle strength, as reported in a previous study in which patients with
knee OA underwent strength training (Lange et al. 2008).

We measured the strength of the quadriceps muscle when the
subject was sitting on a chair. The distal lower leg of the subject was
fixed at a 90° knee flexion position. Then, the sensor of the hand-held
dynamometer MF-01 (ANIMA Corporation, Tokyo, Japan), the equip-
ment used to measure isometric muscle strength, was placed on the
anterior aspect of the subject’s lower leg above the ankle. The sensor
was attached to the end of a looped belt, the opposite end of which
was fixed to the base of the chair. Then, isometric maximal contrac-
tions of the muscles used for knee extension were performed for the
measturement trials. The maximal forces (N) were recorded; and. the
average of 2 trials was multiplied by. the lever arm length (m) to
calculate the torque (Nm).' The lever arm length is defined as the dis-
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Fig. 2. Knee alignment.

tance between the lateral epicondyle of the femur and the center of the
sensor.

Knee malalignment increases the risk of knee OA progression
(Tanamas et al. 2009), and it mediates symptomatic outcome from
exercise intervention in knee OA (Lim et al. 2008b). It is clinically
important to distinguish people with varus malalignment from those
with neutral alignment since higher varus deviation increases loading
on the medial site of the tibiofemoral joint. Measurement of the
intercondylar gap using a tape measure or calipers may be the simplest
test for varus malalignment, although the correlation between the gap
and self-reported physical function is very weak (Wood et al. 2008).
Alternatively, in order to measurt knee alignment with greater
accuracy than the gap measurement and without the use of
radiographs, we defined knee alignment as follows (Fig. 2): knee
alignment in the frontal and sagittal planes is defined by the angle
subtended by the line connecting the greater trochanter with the lateral
epicondyle of the femur and the line connecting the lateral epicondyle
of the femur with the lateral malleolus of the fibula, However, since a
neutral alignment had not yet been determined for clinical use, we
evaluated the change of this angle from the baseline level to 5 months.
In the current study, in the frontal plane, deviation with higher varus
from the baseline is shown as negative and deviation with higher
valgus from the baséline level is shown as positive. Similarly, in the
sagittal plane, deviation with greater flexion angle is shown as
negative and deviation with greater extension angle is shown as
positive.

We measured the knee alignments of subjects in the static
standing position.  Knee alignments in each subject were measured by
3 evaluators.” The first evaluator stood in front of the subject and

B Sagittal plane
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Knee alignments were measured in a static standing position. Black and grey bold lines represent femurs and lower legs,
respectively. The dotted lines are the longitudinally projected lines from the femurs. : Knee alignment was quantified in
this study by the degree (8), which represents the deviation of the lower leg from the line projected from the upper
femur. . In the frontal plane, a positive value of g indicates outside deviation (valgus change) whereas a negative value
indicates inside deviation (varus change) of the lower leg. In the sagittal plane, § expresses the degree of knee flexion.
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simultancously palpated the lateral aspects of the greater trochanter of
both sides to determine the center points. The other 2 evaluators knelt
at the right and left sides of the subject and palpated the other regions
to determine the center points of the lateral epicondyle and the
malleolus. First, they assessed the upper lines simultaneously; then,
the lower lines were assessed using the same procedure. The
evaluators measured the angle of inclination of each line using a
Digital Level DL-155V (STS Corporation, Nagoya, Japan) in the
frontal and sagittal planes. The angle of alignment in each plane was
calculated using the angles of inclination of the upper and lower lines.
‘We used a standard 35-cm metal. goniometer to measure the range of
motion of the knee (in degrees to the nearest 1°) on passive knee
extension in a supine position. We measured the extension range to
determine whether the change in the alignment occurred with greater
flexion or extension, which could be explained by change in the
structural limitation of knee extension range (flexion contracture).

Statistical Analysis

SPSS version 12.0J for Windows (SPSS Japan Inc., Tokyo,
Japan) was used for the analyses. Statistical si gnificance was defined
as p < 0.05. Data were analyzed in 2 ways. First, the primary
outcomes were presented as the group median (the lowest and highest
values), and the secondary outcomes were presented as the means
standard deviations, Comparisons of the baseline characteristics
between the intervention and control groups were conducted by the
Student’s t-test for numerical data and by the Fisher’s exact test or the
chi-square test for categorical data. Comparisons of outcome
measures at the baseline between the 2 groups were performed by the
Mann-Whitney U test for ordinal-scale data and by the Student’s #-test
for numerical data. Intra-group differences in the outcome measures
from the baseline level to 5 months were.tested with-the Wilcoxon
signed rank test for ordinal-scale data and with the paired I-test for
numeral data.

In the second method, we used multiple linear regression analy-
ses to estimate the differences between the 2 groups with regard to the
change in each outcome measure from the baseline value. The group
status (intervention vs. control) was used as an indicator (independent)
variable and baseline variables of the primary and secondary out-
comes (mean values for both limbs) that were found to be imbalanced
(p < 0.10) between the study groups at baseline were used as obliga-
tory covariates in the analytic model. We dropped the variables with
lower corvelations with the primary outcomes when we found signifi-
cant correlations between pairs of obligatory variables. Results are
reported as estimated differences in the means between the interven-
tion and control groups for all of the outcomes, with 95% confidence
intervals and two-sided p values.

Results

A total of 42 subjects (mean age 69.4 + 5.9 years;
range, 60-83 years), 20 in the intervention group and 22 in
the control group, completed the study. Thirteen subjects
dropped out of the study; these subjects were found to have
weaker quadriceps and had experienced fewer falls in the
previous year (data not shown). At the first home visit, the
subjects in the intervention.group were instructed.to com-
plete 2 sets of 3=10'repetitions each 2-3 times per week (if
more than 2 different types of exercise were instructed, they
were asked to repeat the exercises 4-6 times per week).

Thus, the subjects were instructed to exercise at a mean fre-
quency of 3.4 £ 1.6 (range, 2-6) times per week, and they
exercised at a mean frequency of 4.3 + 2.2 (range, 2-7)
times per week. At the end of the initial home visits, the
home was briefly scanned to identify the scope for environ-
mental modifications. We modified the following 12 points
in the homes of 9 subjects: installing a non-slip mesh
material under the removal mat at the entrance threshold
(7 points), using floor marking tapes on the step edges for
increased visibility (2 points), and setting a stool by the
platform to increase safety and ease.in stepping up and
down (3 points). ‘

At the baseline assessment, characteristics of the
subjects such as age, weight, height, body mass index, dura-
tion of knee pain, medication status, pain in other body
part(s), and exercise habits did not significantly differ
between the intervention and control groups (Table 1). There
were no significant differences between the 2 groups in the
primary otitcomes at baseline (Table 2). In the secondary
outcomes at baseline, the intervention group had weaker
quadriceps and higher varus and flexion knee alignments
than the control group. At the second assessment, WOMAC
scores (pain, p < 0.05; stiffness, p < 0.03; function, p < 0.05;
total, p < 0.01) and the seiza-style sitting score (p < 0.01)
improved significantly in the intervention group, whilst the
differences in those scores were not significant in the
control group (Table 3 left). In the secondary outcomes, the
differences from baseline in the intervention group were not
statistically significant; by contrast, some significant
changes were found in the control group. '

Multiple linear regression analyses were used to
estimate the differences in the change from baseline for
each outcome in order to determine the effect of intervention
considering possible confounders (Table 3 right). Group
status (intervention vs. control) was included as an indica-
tor (independent) variable in the analyses. The baseline
variables of WOMAC stiffness, seiza-style sitting,
quadriceps muscle strength, and knee alignment in the
frontal plane were included in the model as obligatory
covariates as they were imbalanced between the 2 groups.
Knee alignment in the sagittal plane was not included
because of its significant correlation with the quadriceps
muscle strength and lower correlation with the primary
outcomes than the quadricéps muscle strength. Even after
the adjustment for the confounding factors, the home-visit
physiotherapy intervention was found to produce favorable
improvement:in the seiza-style sitting score (difference
—0.90; 95% CI —1.80, -0.01; p = 0.048).

Discussion
Home-visit physiotherapy intervention in a community
improved common activities of elderly women with mild
knee pain in.Japan, Disabilities in sitting seiza-style and in
standing from this: position were particular concerns of
community-dwelling elderly Japanese women although
their knee pain was not severe.
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Table 1. Comparison of the baseline characteristics between intervention and control groups.

Inzin;e;(t)l)on (Cno:t;gl) p value*
Age, yr 70.0+5.6 68.8 £ 6.2 0.540
Weight, kg 57.1+8.1 54371 0.242
Height, cm 1502 £ 5.1 1504 +£5.7 0.878
Body mass index, kg/m® 253+29 24028 0.152
Knee pain and relevant conditions
Laterality of current knee pain 0.277
Unilateral (left) 4(20.0) 9 (40.9)
Unilateral (right) 5(25.0) 7(31.8)
Bilateral 8 (40.0) 5227
Currently missing 3(15.0) 1 (4.6)
Duration of current knee pain 0.249
< 1 month 2(10.0) 0(0.0)
1 to 11 months 3(15.0) 3(13.6)
> 12 months 12 (60.0) 18 (81.8)
Currently missing 3(15.0) 1(4.6)
Use of analgesics for knee pain, yes 2(10.0) 4(18.2) 0.380
Use of outpatient services for knee pain, yes 4(20.0) 5@2.7 0.565
Use of lower limb orthoses, yes 1(5.0) 4(18.2) 0.203
Difficulty walking, yes 9 (45.0) 6(273) 0.191
Physical conditions except knee pain
Current pain, yes 14 (70.0) 12 (54.2) 0.239
Use of analgesics, yes 3(15.0) 2(9.1) 0.453
Use of outpatient services, yes 10 (50.0) 9 (40.9) 0.390
Experience of the fall in the past one year, yes 7(35.0) 3(13.6) 0.104
Fall-associated fracture in the past, yes 2(10.0) 5227 0.247
Routine exercise habits, yes 12 (60.0) 14 (63.6) 0.530

Data are expressed as mean % s.D. or number of responidents (%).
*Using Student’s t-test, Fisher’s exact test, or chi-square test.

Only the control group exhibited decline in the
quadriceps muscle strength at 5 months. This could indicate
the natural course in elderly women with knee pain because
the strength of this muscle may fluctuate with the variable
pain experienced by the subject throughout the trial period.
Only a minority of the adults with knee pain can experience
a resolution of pain and a return to the prior functional
levels (Jinks et al. 2007). In comparison with the control
group, the intervention group could preserve their
quadriceps muscle strength and prevent progression to
severe or disabling knee pain.

Our target group comprised elderly women with mild
knee pain who cannot avail of hospital-based physiotherapy.
Many studies have shown the favorable effects of exercise
routine on knee pain for middle-aged and elderly patients
(both men and women) with knee OA (O'Reilly et al. 1999;
Patrella and Bartha 2000; Baker et al. 2001; Thomas et al.
2002; Oida et al. 2008; Doi et al. 2008). However, little
information is available on the effects of exercise
intervention to treat elderly women with knee pain at a

population level. The researchers of a previous intervention
study on community-dwelling subjects did not restrict their
trial to patients with knee OA alone (Hay et al. 2006).
Significant improvements in the WOMAC pain and function
scores were observed in the physiothierapy intervention
group of Hay et al., and the mean baseline WOMAC scores
of the subjects in that study were more than 5 times the
corresponding scores of the subjects in the present study.
Since subjects with only mild knee pain participated in the
current study, it might have been difficult to detect any
improvement in those who started with lower WOMAC
pain scores at the baseline than subjects enrolled in other
studies. Despite the fact that there were no significant
differences in the WOMAC scores in the multiple regression
models, the significant improvement in performing common
activities such as seiza-style sitting may imply that home-
visit physiotherapy could meet their needs at the community
level.

The home-visit intervention performed with a fre-
quency of 2 times over a 5-month period in the present

—231—



Physiotherapy Program for Elderly Women with Miid Knee Pain 97

Table 2. Bascline comparison of the outcome variables between intervention and control groups.

Intirle;(t)l)on (So:t;(z)l) p value*
Primary outcomes!
WOMAC pain (0 - 20) 2,1(0-8) 1.2(0-4) 0.102
WOMAC stiffness (0 - 8) 1.1(0-4) 0.4(0-3) 0.058
WOMAC function (0 - 68) 4.0(0-15) 3.5(0-13) 0.639
WOMAC total (0 - 96) 9.5(0-19) S2(1-17) 0.210
Seiza-style sitting (0 - 8) 3.6(0-8) 1.9(0-7) 0.092
Secondary outcomes
Quadriceps muscle strength, Nm
Left 54.9 £20.4 66.1 1164 0.057
Right 573+222 73.0+194 0.019
Average ’ 56.2 +20.5 69.6 £ 17.0 0.026
Knee alignment, degree
Frontal plane'  Left -1.0£29 1.6+29 0.007
Right -24+53 1.0£3.0 0.016
Average ~1.7+£33 13+26 0.002
Sagittal plane®  Left 11.6+£3.8 8.5+4.6 0.021
Right 125433 9.6+3.9 0.013
Average 12.1+£3.0 9.0+3.7 0.006
Knee extension range of motion*, degree
Left -20+3.6 -3.1+£37 0.319
Right -17x4.0 -23+4.0 0.618
Average ~-1.8+34 ~-27+34 0.408

Data are expressed as group median (range) for primary outcomes and mean % s.p. for
secondary outcomes.

WOMAC = Western Ontario and McMaster University Osteoarthritis Index.

*Using Mann-Whitney U test and Student’s f-test.

Higher scores indicate worse symptoms.

*Higher values indicate more valgus-angulated alignment, and lower values indicate more
varus-angulated alignment.

SHigher values indicate more flexion-angulated alignment, and lower values indicate more
extension-angulated alignment.

*Lower values indicate further limitations in the knee extension range.

study was less frequent than the home visits undertaken by
other previous studies. For instance, in the study of
O'Reilly et al. (1999), 4 home visits were performed during
a 6-month period; the study of Baker et al. (2001) conducted
12 home visits during a 4-month period; and Thomas et al.
(2002) conducted 4 home visits in the first 2 months (with
follow-up visits at 6-month intervals for their 2-year-long
study). However, exercise instructions provided on-site for
home exercise training was a unique feature of the current
study. A number of studies have furnished evidence that
home exercise training for knee OA is effective. However,
in most studies, the exercise instructions were delivered at
sessions or demonstrations conducted at institutions.
Simple and low-cost environmental modification was
another unique advantage of home-visit physiotherapy,
which we demonstrated in our present study. As reported
by our subjects at baseline, around a quarter of elderly

women with mild knee pain are likely to have experienced
the fall in the past one year. This finding supported the
necessity of including means to address risk factors for
injuries related to falls in the home-visit program.

‘We demonstrated the practical use of knee alignment
measurement without the use of radiographs. Varus or
valgus changes should be interpreted considering the
alignment change in the sagittal plane because the valgus
angles in knee alignment increased with increased flexion
contracture (Koshino et al. 2002). In the current study, the
change in the intervention group is estimated to be more
varus than that in the control group. The increase in flexion
of knee alignment from the baseline to the assessment at 5
months in the control group might have influenced the result
in the multiple regression model. Interestingly, the
reduction of quadriceps muscle strength from the baseline
to the assessment at 5 months in the control group could be
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Table 3. Comparison of changes in outcome variables after 5-month trial.

Change from baseline

Second m ement

Univariate analysis Multivariate analysis

Intervention Control

Intervention

Control

(1 =20) (n=22) (1= 20) (n=22) p value!  Difference (95%CI)  p value
Primary outcomes
WOMAC pain (0 - 20) 0.9(0-3)* 07(0-3) -09(-8-2) -04(-3-3) 0495 -0.03(-143-137) 0.965
WOMAC stiffness (0 - 8) 0.5(0-3* 050-3) -053-1) 0.0(-3-2) 0.080  -0.37 (-0.94-0.20) 0.200
WOMAC function (0 - 68) 28(0-13)* 20(0-14) -18(-11-8) -08(-12-10) 0300 -0.05(-3.28-3.17) 0.973
WOMAC total (0 - 96) 49(@©-15¢ 3.2(0-19) -40(-11-4 -12(-15-15) 0235 -045(-4.24-333) 0.810
Seiza-style sitting (0 - 8) 1.6 (0-4) 1.1(0-6) -1.5(=5-1) ~-04(-3-2) 0.026 -0.90(-1.80--0.01) 0.048
Secondary outcomes
Quadriceps muscle strength, Nm
Left 60.8+283 595+159%* +59x245 -6.6 £ 14.7 0.058 +7.1(-7.7-21.8) 0.339
Right 63.2+238 653+£179" 4581244 -17+115 0.032  +103(-2.8-233) 0.120
Average 620+£253 624+158  +58+23.2 ~71.1+11.7 0.032 +8.7(4.2-21.5) 0.181
Knee alignment, degree
Frontal plane  Left -0.8+34 32+3.0% +02+22 +1.6+£3.4 0.119 ~-1.9(-4.1-03) 0.088
Right -1.8+4.4 2.4+3.8% +0.7 +3.0 +14+27 0.451 -1.5(-3.7-0.6) 0.164
Average ~-1.7+33 13 +2.6 +0.5+1.7 +1.5+£2.5 0.122 ~1.7(=34--0.1) 0.039
Sagittal plane  Left 12.7+3.9 143 +£3.8 +1.0x£4.5 +5.9+ 6.4 0.008 -4.9(-93--0.5) 0.031
Right 13.4+4.38 10.6 +4.1 +0.9+33 +1.0+£53 0.946 +04(-3.1-3.8) 0.835
Average 12.1+£3.0 9.0+3.7 +1.0+2.7 +34%5.1 0.058 -23(-55-1.0) 0.163
Knee extension range of motion, degree
Left -09x43 -20+39 +1.1+52 +1.1+£2.6 0.994 ~0.2(=3.1-2.7) 0.891
Right -1.5£59 -1.8+47 +02+50 +0.5+4.8 0.841 -0.5(-43-3.3) 0.794
Average -1.2+47 ~19+40 +0.6 £4.5 +0.8+3.2 0.902 -03(-33-2.6) 0.813

Data are expressed as group median (range) or mean + s.D. except those for multivariate analyses. Multivariate analysis estimated
the difference between the intervention and control groups with regard to the change in each outcome measure from the baseline value
adjusted for the baseline data of WOMAC stiffness, seiza-style sitting, average quadriceps muscle strength, and average knee alignment
in the frontal plane by using multiple linear regression analysis. If an estimate is negative, then the intervention leads to a more negative
change in the outcome variable; if an estimate is positive, then the intervention leads to a more positive change in the outcome variable.

*p < 0.05, 'p < 0.01, *p < 0.00! significant intra-group difference from the baseline level to 5 months tested by Wilcoxon signed

rank test or paired r-test,
$Using Mann-Whitney U test or Student’s f-test.
See Table 2 for the definition of each variable.

explained by the alignment changes, since greater varus
deviation from neutral alignment is associated with
increased quadriceps muscle strength (Lim et al. 2008a). To
consider more variables as possible confounding factors, we
should aim to conduct studies with larger sample size in the
future.

Since the eligibility criteria reflected the target group
for intervention, the criteria we used may have influenced
the results of our study. At baseline, more than 60% of the
subjects reported that they followed routine exercise habits.
This pre-existing exercise routine may have influenced their
compliance to the exercise instructions because the subjects
in the intervention group performed the exercises more
frequently than recommended. Another factor that
negatively influenced the results of our study was the study
design: the distinct weak point being the lack of a random-

ized or matched control design. Instead, for practical rea-
sons, participants from 2 districts were placed in the inter-
vention group and those from the other 2 districts were
placed in the waiting-list control group. Although this study
design is advantageous in that it prevented the free flow of
information about the contents of intervention, it also posed
as a disadvantage since the baseline measurements in the
secondary outcomes differed between the intervention and
control groups. However, the multivariate adjustment for
some of the baseline outcomes could have reduced this
negative influence to a certain extent.

In conclusion, home-visit physiotherapy treatment for
assisting community-dwelling elderly Japanese women with
mild knee pain could prevent the progression to severe and
disabling knee pain and also improve specific physical
functions. Further studies with a larger sample size span-
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ning over more districts across multi-administrative areas
are required to elucidate the effects of home-visit physio-
therapy.
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