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Abstract

Introduction The study aimed to clarify associations
between height loss, bone loss and the quality of life
{QOL) score among general inhabitants of Miyama, a rural
Japanese community. This population-based epidemiolog-
ical study was conducted in Miyama, a village located in a
mountain area in Wakayama Prefecture, Japan.
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Methods A list of all inhabitants comprising 1,543 inhab-
itants (716 men, 827 women) born in this village between
19101949 was compiled. From the above whole cohort, a
subcohort to measure bone mineral density (BMD) was
recruited, consisting of 400 participants, divided into four
groups of 50 men and 50 women each, and stratified into age
decades by decade of birth-year (1910-1919, 19201929,
1930-1939 or 1940-1949). BMD measurement, physical
measurements of height (cm) and body weight (kg) were
taken, and body mass index (BMI; kg/m®) were calculated.
BMD and anthropometric measurements were repeated on
the same participants at 3, 7 and 10 years after baseline
measurement (1993, 1997 and 2000).

Results and discussion Among 299 of 400 participants,
changes in height over 10 years for men in their 40s, 50s,
60s and 70s were —0.7 cm, ~0.5 cm, —1.2 cm and ~1.5 om,
respectively, compared with ~0.7 om, ~1.4 cm, 2.1 om
and -3.7 cm in women, respectively. No significant
relationships between change in height and rate of change
in BMD at the lumbar spine and femoral neck after
adjustment for age in men (lumbar spine, B=0.058,
standard error of the mean (SE)=0.031, P=0.501, R’*=
0.038; femoral neck, B=0.100, SE=0.038, P=0.228, R*=
0.121) were identified. By contrast, among women, a
significant positive association was identified between height
change and change rate of BMD at the lumbar spine after
adjusting for age ($=0.221, SE=0.039, P=0.012, R’=
0.069), while no significant relationship was found between
height change and change rate at the femoral neck (B=0.107,
SE=0.039, P=0.229, R*=0.048). No significant relationship
was noted between vertebral fractures (VFx) and height at
baseline in men and women (men: odds ratio {OR)0.93, 95%
confidence interval (C1) 0.81-1.05, P=0.24; women: OR 0.97,
95% C1 0.87-1.08, P=0.58) or between VFx and height loss
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(men: OR 131, 95% C1 1.00-1.71, P=0.051; women: OR
1.20, 95% C1 0.94-1.53, P=0.14). In both men and women,
no significant relationship was identified between utility of
the EwroQol EQSD questionnaire and height at baseline
(men: B=-0.148, SE=0.003, P=0.202, R*=0.076; women:

change (men: B=-0.078, SE=0.008, P=0452, R*=0.065;
women: $=0.053, SE=0.010, P=0.608, R*=0.038).

Keywords Bone mineral density- Cohort study -
Heightloss - Osteoporosis - Quality oflife - Vertebral fractures

Introduction

Osteoporotic fracture is one of the leading reasons for the
elderly becoming bedridden in Japan [1, 2]. Among
fractures associated with osteoporoesis, hip fracture results
in confinement {o bed and markedly impaired quality of life
(QOL) in aged individuals. The number of patients with
femoral neck fracture has almost doubled over the past
15 years from 1987 to 2002 [3, 4]. Prevention of
osteoporosis and osteoporotic fracture is, therefore, an
urgent issue for mainfaining QOL in the elderly and
containing the medical costs of their care.

For the prevention of osteoporosis, the importance of
risk assessment must be emphasized. As a risk factor of
osteoporosis and osteoporotic fractures, anthropometric
measurements no doubt have an important role to play.
Particularly among anthropometric measures, light weight
58], weight loss [9, 10], and low body mass index (BMI})
[11-13] suggest a risk of osteoporosis and osteoporotic
fractures. However, data are scarcer on relationships between
height loss and subsequent rate of changes in bone mineral
density {(BMD) or osteoporotic fractures. In addition, few
reports have assessed relationships between height loss and
subsequent Toss of QOL.

To clarify associations between height or height loss and
bone loss, osteoporotic fractures focused on vertebral
fractures and QOL scores 'amang general inhabitants, the
present study was performed as a postal survey on the
cohort established in Mivama, a rural Japanese community.

Methods

Establishment of baseline cohort

This population-based epidemiological study was initiated
in 1990 in Miyama, a mountain village in Wakayama
Prefecture, Japan. As the Miyama cohort has been profiled

in detail elsewhere [14, 15], subject characteristics are
summarized here briefly. A list of all inhabitants bom in
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this village between 19101949, and therefore aged 40 to
79 years, was compiled from the register of residents as of
the end of 1989. A cohort of 1,543 inhabitants (716 men,
827 women) was identified, all of whom completed a self-
administered questionnaire covering daily activities, such as
dietary habits, smoking habits, alcohol consumption and
physical exercise (125 items) (the whole cohort).

From the above whole cohort, a BMD cohort was
recruited, consisting of 400 participants, divided into four
groups of 50 men and 50 women each, and stratified into age
decades by decade of birth-year (19101919, 1920-1929,
1930-1939, 1940-1949). An interviewer administered a
second questionnaire to these 400 participants, covering items
of past medical history, family history, calcium intake, dietary
habits, physical exercise, occupational activities and sun
exposure, in addition to reproductive variables for women.

BMD and anthropometric measurements

The baseline measurement of BMD was made in 1990,
Dual energy X-ray absorptiometry (DXA:Lunar DPX,
Madison, WI, USA) was used for the measurement of
BMD, providing antero-posterior irnages at lumbar verte-
brae L2-4 and the proximal femur (femoral neck, Ward’s
triangle, trochanter, and total hip). In addition to BMD,
physical measurements of height and body weight were
taken, and BMI (kgjmz) was calculated. Height and weight
at each visit were all measured by the same well-trained
public health nurse (TT).

BMD measurements were repeated on the same partic-
ipants at 3, 7 and 10 years after baseline measurement (1993,
1997 and 2000). Rates of change in BMD and height change
were calculated over the 10-year period, classified by sex
and age stratum. BMD measurements at all visits were
performed by the same well-trained medical doctor (NY),

To control for precision of DXA, the equipment was
checked every examination in 1990, 1993, 1997 and 2000
using the same phantom, and BMD of the phantom was
regulated to 1.270 £0.025 gfcmz (2%) during examinations.
In addition, to control for observer variability, all partic-
ipants were examined by the same medical doctor. Intra-
observer variability of DXA (Lunar DPX) in vitro and in
vivo had been measured for a prior study [16], using the
same doctor, and CV% for L2~4 in vitro was determined as
0.35%, while CV% for L2-4, proximal femur, Ward’s
triangle and trochanter, examined in vivo in five male
volunteers, were 0,61-0.90%, 1.02-2.57%, 1.97-5.45%
and 1.77-4.17%, respectively.

Radiography

Radiographic examination of the spine was performed on
all participants in 1990, Anteroposterior and lateral images
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of thoracolambar vertebrae Th3-L3 were used for diagnosis
(Initial X-ray survey). Radiographic examination was again
performed on subjects who provided consent after 10 years.
Lateral images of thoracolumbar vertebrae Th5-L5 were
again used for diagnosis {2nd X-ray survey). Lateral spinal
radiographs were examined for the presence of one or more
vertebral fractures (VFx) between ThS-L3, using the
criteria determined by the Japan Bone and Mineral Society
(Fig. 1) [17]. According to these criteria, measurement of
anterior, middle and posterior heights on lateral radiography
of the thoracic and lumbar spine is required, to determine
ratios defining the anterior wedge, biconcave and com-
pound dimensions of the vertebral bodies. Diagnosis of
VFx on all radiographs was performed by the same
experienced orthopedic doctor (HK). In the present study,
cumulative incidence over 10 years was detected by
dividing the number of incident cases by the number of
participants in the follow-up study, and cases with previous
VFx were excluded from both numerators and denomina-
tors. In this analysis, cumulative incidence of cases with
first VFx was detected.

QOL postal survey

The QOL questionnaire postal survey was performed in
2002. To select QOL items, the Euro Qol EQ3SD question-
naire [18] translated into Japanese was used, comprising the
following two parts: a 5-dimensional health state classifi-
cation; and a visual analogue scale (VAS) called the
“thermometer” [19]. The 5-dimensional healthcare classifi-
cation included questions on the status of morbidity, self-care,
usual activities, pain/discomfort and anxiety/depression.
Participants were asked to indicate current health status by
ticking the most appropriate of three statements about each of
five QOL dimensions. Each statement represents an increas-
ing degree of severity. These results were coded and converted
to a score of utility using the tables of values. The VAS
“thermometer” represents a self-rated scale of current health-
related QOL. The endpoint of 100 at the top indicates the best
imaginable health state, and 0 at the bottom indicates the worst
imaginable health state at that time.
Lo

o

Wedge a/c£75%

Biconcave b/aorb/c £80%

Compound @' /aandb'/band «
c'/c £80%

o]

Fig. 1 Diagnostic criteria of vertebral fractures
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Statistical analysis

Statistical analyses were performed using SPSS statistical
software (SPSS, USA) and STATA software (STATA,
USA). Differences were tested for significance using
ANOVA for comparison among multiple groups and
Scheffe’s 1.SD test for pairs of groups. Significant items
were selected, and multiple regression analysis was
performed with adjustment of suitable variables,

Results
Eligible participants

From the whole cohort of 1,543 inhabitants (716 men, 827
women), 50 men and 50 women in each decade age group
between 40-79 years (a total of 400 participants) were
recruited for baseline bone densitometry in 1990 (baseline
BMD cohort).

To evaluate the representativeness of subjects in the
baseline BMD cohort compared to the whole cohort, the
prevalence of 125 items of the seif-administered question-
naire, results of physical measurements and blood exami-
nation were compared between members of the BMD and
whole cohorts [14]. As a result, prevalence of lifestyle
factors such as smoking and drinking were identical among
BMD and whole cohorts. In addition, no significant
differences existed in frequency distribution of the follow-
ing items favorable to the maintenance of good health
among BMD and whole cohorts: sleeping 7-8 h/day;
exercise and sports >1 h/day; walking »30 min/day; eating
regularly; reduction of salt intake compared with age 30;
less stress; less anger. Regarding medical examinations, no
significant differences in blood pressure classified by age
and sex were seen between cohorts. Moreover, no abnormal
values in serum calcium or phosphorus were observed. In
view of these findings, subjects in the BMD study were
considered to have been selected adequately from the whole
cohort.

A total of 299 of 400 participants (137 men, 162 women;
74.8%) completed the follow-up survey after 10 years. Loss
of 101 participants was due to following: death, n=55 (37
men, 18 women); moved away from Miyama, n=16
(8 men, 8 women); illness, n=13 {4 men, 9 women); busy,
n=8§ {8 men}; refused to participate further, n=3 (5 men);
and away from the area at the time of follow-up, n=4
(1 man, 3 women). Analysis was performed on the 299
subjects who had participated in all surveys performed in
1990, 1993, 1997 and 2000.

A comparison of physical characteristics between com-
pleters and non-completers has been described elsewhere
{201, and is briefly summarized here. Height, weight and
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BMI classified by age-strata and sex were identical between
completers and non-completers, while mean age of female
completers in their 70s was significantly younger than that
of female non-completers (completers, 71.7 years (standard
deviation (SD), 1.8 years) vs. non-completers 75.1 years
(SD; 2.8 years); p<0.001).

Table 1 shows the characteristics including anthropo-
metric factors and BMDs at the time of baseline measure-
ment for participants who completed the 10-year follow-up
{Table 1). Mean height and weight of the remaining
participants were smaller according to age, while BMI did
not differ significantly for both men and women in all age
groups except men in their 70s.

Height loss and bone loss

Table 2 shows mean change of height, weight, BMI and
change rate of BMDs over 10 years by age and gender
(Table 2). Height and weight of men and women decreased
in all age strata, and these decreases were greatest in
subjects in their seventies. BMI in the 50s, 60s and 70s
were decreased over 10 years in both genders, but no
significant differences were seen among age-strata. BMDs
at the tumbar spine and femoral neck decreased except for
BMD at the lumbar spine in men.

To clarify associations between height, height change
and changes in BMD, multiple regression analysis was
performed. Rate of change of BMD (%/year) was used as
an objective factor and height at baseline (cm) or change of
height {(cm/10 years) were used as explanatory factors.
Analysis was performed after adjustment for age and
female menstrual status at baseline (0, regular; 1, irregular;
2, menopause). In both men and women, no significant
relationship was identified between bone loss and height at

baseline (lumbar spine: men, $=-0.046, standard error of

B=-0.042, SE=0.014, P=0.652, R*=0.032; femoral neck:
men, $=0.143, SE=0.014, P=0.149, R*=0,125; women:
$=0.078, SE=0.014, P=0.397, R*=0.043).

Regarding the association between height loss and bone
loss over 10 years, no significant relationship was identified
between height change and rate of change of BMD at the
lumbar spine and femoral neck after adjusting for age in
men (lumbar spine: $=0.058, SE=0.031, P=0.501, R*=
0.038; femoral neck: B=0.100, SE=0.038, P=0.228, R*=
0.121). In contrast, among women, significant positive
associations were noted between height change and change
rate of BMD at the lumbar spine after adjusting for age (B~

cant relationship was noted between height change and
change rate at the femoral neck (B=0.107, SE=0.039, P=
0.229, R*=0.048).

Height loss and vertebral fractures

As reported elsewhere [211, 32 men and 35 women had
suffered from previous VFx at the initial survey. Cumula-
tive incidences of first VFx at follow-up for subjects in their
40s, 50s, 60s and 70s were thus 2.9%, 2.8%, 8.6% and
21.1% in male completers, respectively, and 2.1%, 7.0%,
18.9% and 31.3% in female completers, respectively.
Cumulative incidence of first VFx among participants
during follow-up increased with age in both men and
women, and was higher in women than in men in all age-
strata except the 40s.

Table 3 shows differences in height at baseline and
height loss between the incident group and non-fracture
group. Both height and height loss over the 10 years were

Table 1 Characteristics at the baseline measurement of participants completed 10-year follow-up

Anthropometric factors

Bone mineral density {g/em?)

Birth cohort

Age strata N Age (years} Height(em) Weight(kg) BMI (kg/m®) 124 Femoral neck

Men

1940~1949 40-49 36 44,1 3.0 166.5 (3.9} 64.4 (8.9) 231 (%) L9 (017 (.98 (0.16)

19301939 3059 41 539 (2.6) 162.0 (5.75" 60.2 (R.O) 229248 1.15 (0.20) 0.90 (0.18)

19201929 6069 3R 63.2 (2.8) 1594 (5.4 56.1 (7.5%° 220024 1.03 (0.19)° 0.82 (0.12)°

19101919 T0-79 22 73.2 (27 155.3 (6.5)® 50.0 (8.4 20.6 (2.6 1.03 (0208 079 (0.1
Women

19401949 40-49 49 4.7 3.1) 1525 4.7y 533 (84) 22.90.8) 118 (0.16) 0.88 (0.12)

1930~1939 50--59 46 54.8 (2.6} 149.6 (3.3) 303 (7.4) 22.4 {2.8) 0.99 (018 0.75 (0.12)°

19201929 60-69 40 64.4 (2.8) 147.4 (5.1%° 474 {68y 218 3.0) 0.86 (0.205"° 0.69 (0113

1910-1919 70-7% 27 71.7 (1.8} 143.1 (5.5 454 (1.7 221 (3.0) 0.79 (0.16)" 0.65 (0.09y*
Mean {SD)

a: Significantly different from values of the birth cohort group born in 1940-1949
b: Bignificantly different from values of the birth cohort group bom in 19301939
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Table 2 Changes in height, weight, BMI and change rate in bone mineral densities over 10 years by age and geader

Age at initial survey Change rate of anthropometric factors

Change rate of bone mineral density

Age strata (years) Height {em) Weight (kg) BMI (kg/m?) L2-4 (Yoiyear) Femoral neck (%efyear)
Men
40-49 ~0.73 2.21) ~{.21 {5.09) 0.17 (2.20) 0.17 (0.69) ~0.26 (0.86)
50359 -{.54 (2.09) ~{.83 (3.69) ~0.1% (1.38) (.53 (0.58) “0,13 {0.84)
60-69 ~1.19 (2.41) ~3.01 {4.80) ~0.86 {1.84) 0.01 (0.89)° ~0.75 (097
70-79 ~1.54 (1.72) ~3.08 (3.88) -0.84 (1.65) ~0.16 (0.68)° =117 (1.9
Women
40-49 ~{.69 {1.21) -0.33 {(3.22) 0.06 {1.39) ~(L.87 (0.71) ~{.53 {0.70}
50-59 ~1.37 (1.18} ~1.74 (3.64) ~(.35 (1.69) ~0.83 (0.75) ~0.53 (0.71)
6069 ~2.06 (2.08)" ~2.44 {3.55% ~(.58 (1.69) ~{.48 {0.71) ~0.50 (0.87}
7079 ~3.65 (283" -3.09 (3.48% ~0.42 (1.76) ~0.48 (1.48) ~1.16 (1.32)"™

Mean (SD}

a: Significantly different from values of the age-group in their 40s
b: Significantly different from values of the age-group in their 30s
< Significantly different from values of the age-group in their 60s

also greater in the group with VFx than without VFx. To
clarify associations between height or height change and
incidence of VFx after excluding the effects of age, logistic
regression analysis was performed. We utilized new VFx
over 10 years (1: yes; 0: no) as an objective factor and
height at baseline {(cm) or change of height {cm/10 years) as
explanatory factors. Analysis was performed after adjusting
for age and female menstrual status at baseline (0; regular;
I: irregular; 2: menopause). After logistic regression
analysis, no significant relationship was identified between
VFx and height at baseline in men and women (men: odds
ratio (OR) 0.93, 95% confidence interval {CI) 0.81-1.05,
P=0.24; women: OR 097, 95% Cl 0.87-1.08, P=0.58).
Furthermore, a non-significant relationship was seen be-
tween cumulative incidence of VFx and height loss in men
and women (men: OR 1.31, 95% CI 1.00-1.71, P=0.051;
women: OR 1.20, 95% CI 0.94-1.53, P=0.14).

Table 3 Comparison of height {cnm) at baseline and height loss between
the group with new vertebral fractures and the no fracture group

VFx* over 10 years

No Yes P
{n=116} {n=9} (Yos vs, No)

Men Height (em)
Height loss
{env10 years)

161.8 (6.49) 1364 (7.76) 0.014
0.87 2.08y 239 (2.23) 0.019

No (n=128) Yes (n=16}
149.7 (3.75) 1459 (643) 0018
1.33 (1.78) 2.88 (2.26) 0.002

Women Height {(cm)
Height loss
{em/10 years)

FVEX: vertebral fractures
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Height loss and QOL

Among the 299 subjects who participated in the latest
follow-up survey in 2000, 212 answered the QOL ques-
tionnaire distributed in 2002 {94 men, 118 women; 70.9%).

Figures 2 and 3 show mean values for utility in EQ3D
health states and VAS scores classified by age and gender.
Mean utility for EQ3D in men in their 40s (n=30), 50s (n=
33), 60s (n=25) and 70s {(n=6) were 0.95, 0.87, 0.88 and
0.83, respectively, compared to 0.90, 0.85, 0.81 and 0.77 in
women in their 40s (n=42), 508 (n=32), 60s (n=31) and
70s {n=13). VAS values in men were 76.6, 75.1, 72.4 and
63.8, respectively, compared to 77.6, 73.9, 67.6 and 71.7,
respectively, in women, Utility of EQS5D decreased accord-
ing to age in both men and women, while mean VAS scores
were lowest for women in their 60s.

We utilized multiple regression analysis using utility of
EQSD health states or VAS scores as an objective factor
and height at baseline {cm) or change of height (cnv/
10 years) as explanatory factors to clarify associations
between height and QOL. Analysis was performed after
adjusting for age and female menstrual status at baseline

125,  Men , 05, Women
1.00+ T 1.001 1 I I f
0.75- 0.75- ;
0.501 0.501
0.251 0.25-

0.0 L

40 50 60 70 40 50 60 70

Age at baseline (years) Age at baseline {yeuars)
Fig. 2 QOL score classified by age and gender
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26
Men Women
100 100 .
7] 2Ly A I
50+ 501
251 259
0- 0

40 50 &0 70
Age at baseline (years)
*0<0.08

40 50 60 70

Age at baseline (years)

Fig. 3 VAS scores classified by age and gender

{0: regular; 1: irregular; 2: menopause). In both men and
women, no significant relationship was identified between
utility of EQ3D and height at baseline (men: B=-0.148,
SE=0.003, P=0.202, R*=0.076; women: $=0.127, SE=
0.004, P=0235 R*=0.048), and height change (men:
B=—0.078, SE=0.008, P=0.452, R*=0.065; women: B=
0.053, SE=0.010, P=0.608, R*=0.038). Regarding VAS
scores, height at baseline among men and women was not
significantly associated VAS scores (men: $=-0.148; SE=
0.003, P=0.202, R*=0.076; women: $=0.066, SE=0.255,
P=0.532, R*=0.092). In addition, no significant associa-
tions were identified between utility of VAS scores and
height change (men: Ba=-0.148, SE=0.003, P=0.202, R*=
0.076; women: $=0.142, SE=0.698, P=0.160, szo.ms)

Discussion

The present study clarified associations between height,
height change and bone loss and cumulative incidence of
VFx. Furthermore, we assessed the usefulness of height and
height change as predictors of future QOL. As a result, we
identified significant positive associations between height
change and change rate of BMD at the lumbar spine in
women after adjusting for age and menstrual status, while
no significant relationships were found between height or
height change at the femoral neck in either men or women.
Regarding associations between height, height change and
cumulative incidence of first VFx, both height and height
loss over the 10 years were also greater in the group with
VEx than in the group without VFXx, but the association was
less significant in logistic regression analysis after adjusting
for age. No significant relationships existed between height,
height change and future QOL in men or women.
Particularly among anthropometric measurements, light
weight [5-8], weight loss [9, 10] and low BMI [11-13]
could suggest a risk of osteoporosis and osteoporotic
fractures. Conversely, few investigations have reported that
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height and height loss are associated with low BMD or
bone loss. We have already reported that tall height is
associated with greater bone loss over 3 years [22]. Twiss
et al. [23] reported that actual height loss is associated with
risk factors of osteoporosis, while Thomton et al. [24]
evaluated relationship between height change and bone
mineral density among 168 healthy women at 50- to 65-
years-old, and reported no significant relationships between
height change and BMD. Kantor [25] reviewed cross-
sectional data from 2,108 women referred for a bone
density scan and reported that a height loss of 22 inches
offers a highly significant predictor of osteoporosis at the
hip [25]. As mentioned, investigations into associations
between height and bone loss have yielded controversial
results, and no data from follow-up studies over periods as
long as 10 years have been available. The present study
clarified that greater height loss was associated with greater
bone loss at the lumbar spine in women. This means that
height loss might offer a predictor for greater bone loss,
thus indicating a potential high-risk group for future
osteoporosis in women. Conversely, the present study
failed to identify any significant association between height
loss and bone loss at the lumbar spine in men, which is
artificial due to the difficulties in measuring BMD at the
lumbar spine in men. As observed in the BMD cohort,
35.1% of men and 13.3% of women were diagnosed with
osteophytosis more than grade 3 according to Nathan’s
classification [26, 27]. Such osteophytes might lead to
overestimation of BMD in men. ‘

Regarding the relationship between height loss and
osteoporotic fractures, Meyer et al. [11] compared mean
height among participants of population-based cohort
studies established in different countries in Europe, and
found that participants in Oslo were taller than those in
other European countries. They noted that the taller height
of community-dwelling inhabitants might contribute to the
higher incidence of hip fracture in Finland, although this

“suggestion was based on ecological data. Fujiwara et al.

[28] suggested that the presence of more than one column
of VFx will lead to a decrease of about 2 cm in height. The
present study found both height and height loss over
the 10 years were also greater in the group with VFx than
in the group without VFx, but failed to identify any
statistically significant association between height loss and
VFx. This might be because the sample size of the BMD
cohort was insufficient to detect a significant association.
However, height loss (¢cm/10 years) tended to increase the
OR of VFx in both men and women. Loss of height may
represent an important clinical sign of vertebral deformation
and/or fracture in postmenopausal women and elderly men.
Relationships between BMD at the femoral neck and hip
fracture were not able to be analyzed because of the low
numbers of new hip fractures in subjects. A larger
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epidemiological study would be needed to clarify associa-
tions between height loss and future osteoporotic fractures.

Regarding relationships between QOL, height and height
loss, Martin et al. [29] found that height loss and kyphosis
in women are significantly associated with increased
physical difficulty in activities of daily life. In addition,
some reports have described the influence of osteoporotic
VFx on QOL [30-32]. These investigations have shown
that patients with higher grades of vertebral deformities
displayed low QOL, suggesting that the results of VFx such
as height loss are related to QOL, but the direct influence of
height loss on QOL remains unclear. The present study
could not find any significant association between height
loss and QOL, so we concluded that QOL in patients with
osteoporosis is impaired by postural deformities, particu-
larly by whole kyphosis, and that spinal mobility exerts a
strong effect on QOL in these patients.

Conclusions

The present study identified significant positive associa-
tions between height change and change rate of BMD at the
lumbar spine in women, while no significant relationships
were found between height, height change, cumulative
incidence of VFx and future QOL.

In conclusion, changes in measured height might offer a
cost-saving indicator of bone loss. Measurement of height
should be considered as one potential component in
determining risk of comprehensive osteoporosis, but further
consideration is required before utilizing this approach as a
predictor of future osteoporotic fracture and QOL.
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