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Abstract

Background: The principal aim of this study was therefore to investigate association between family history of osteo-
porotic hip fracture, BMD and femur geometry in Bushehr city in South of Iran.

Methods: In this cross-sectional study, data were obtained from Iranian Multi-center Osteoporosis Study (IMOS) in
Bushehr. Healthy men and women aged 50 to 75 years were selected based on randomized clustered sampling of al regions
of the corresponding city.

BMD was measured once at the lumbar spine (L2-L4) and proximal femur with dual X-ray absorptiometry using Lunar
DPX densitometers. From the DXA image the operator manually determines the hip axis length (HAL) and femoral neck-
shaft angle. The HAL was measured from the inner pelvic brim to the lateral side of the femur .The femoral neck—shaft an-
gle was defined asthe angle between the femoral neck axis and the femoral shaft axis.

Results: There were no significant differences between the family fracture history groups with regard to the potential
confounders of age and body mass index (BMI).

HAL of women with history of hip fracture was greater but history of hip fracture showed no significant relation with other
variables.

Conclusion: These findings suggest that individuals with a positive family history may be at higher risk of osteoporotic hip

fracture because they have greater HAL and more prone to buckle at the femur neck.
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Introduction

Low bone mineral density (BMD) is an impor-
tant risk factor for hip fractures (1), although
geometry of the hip may aso play arole (2-4).
Family and twin studies have demonstrated that
osteoporosisis under strong genetic control, with
female first-degree relatives of women with os-
teoporosis having reduced BMD at both the
spine and hip when compared with healthy con-
trols (5-9). Maternal history of fracture at the
hip and wrist has recently been shown to be a
positive risk factor for fracture in elderly
women (10, 11).

The principal am of this study was therefore to
investigate association between family history of

osteoporotic hip fracture, BMD and femur ge-
ometry in Bushehr city in south of the Iran.

Materials and Methods

In this cross-sectional study, data were obtained
from Iranian Multi-center Osteoporosis Study
(IMOS) in Bushehr. Healthy men and women
aged 50 to 75 yr were selected based on ran-
domized clustered sampling of al regions of
the corresponding city.

To confirm inclusion of healthy participants to
the study, subjects with following diseases or
conditions were excluded before densitometry:
known history or evidence of rheumatoid arthri-
tis, thyroid, parathyroid or adrena disease, hepatic
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or rena failure, metabolic bone disease, type |
diabetes mdllitus, sterility, oligomenorrhea, ma-
lignancy, malabsorption, immobility for more
than one week, pregnancy, lactation, smoking
more than 10 cigarettes per day, acoholism, and
medi cations influencing bone metabolism.
Written informed consent was obtained from all
participants and the study protocol was ap-
proved by the research ethics committee of the
Tehran University of Medical Sciences and Ira-
nian Ministry of Health and Medical Education,
Iran.

BMD was measured once at the lumbar spine
(L2-L4) and proximal femur with dual X-ray
absorptiometry using Lunar DPX densitometers
(Lunar 7164, GE, Madison, WI). The procedure
was carried out by a trained operator according
to the manufacturer’ s instruction. Machine cali-
bration was done daily. Daily and weekly qual-
ity assurance tests were performed as recom-
mended by the DXA machine manufacturers.
Precision errors for BMD measurements were
1-1.5% in the lumbar and 2-2.5% in the femo-
ral regions. These precision errors were ob-
tained in each center from precision studies ac-
cording to standard methods.

From the DXA image the operator manually de-
termines the hip axis length (HAL) and femoral
neck-shaft angle. The HAL was measured from
the inner pelvic brim to the lateral side of the
femur. The femora neck-shaft angle was de-
fined as the angle between the femoral neck
axis and the femoral shaft axis (geol4-21). All
measurements were undertaken by one of the
authors.

Results

Two hundred fifty six participants (134 male,
mean age 58.25+6.79 yr and 122 female, mean
age 57.27+6.09 yr) wereincluded in the analyses.
A history of hip fracture in females and males
was reported in 15 and13 subjects, respectively.
There were no significant differences between
the family fracture history groups with regard to

71

the potential confounders of age and body mass
index (BMI).

Relations between sex with other variable are
shown in Tablel. Maes had greater hip axis
length and BMD in al regions than females.
Femural neck-shaft angle in men and women
was not significant.

Correlation of women HAL with lumbar BMD
(r =0.2, P= 0.02) and age(r= 0.2, P= 0.01) was
weakly positive, but not correlated with total
BMD, neck BMD and BMI. In men HAL was
not correlated with lumbar BMD, total BMD,
neck BMD, BMI and age but weakly correlated
with femoral area (r= 0.17, P= 0.04).

Relations between history of hip fracture in
men and women age greater than 50 yr with
other variable are shown in Table 2. HAL of
women with history of hip fracture was greater
but history of hip fracture showed no signifi-
cant relation with other variables. History of hip
fracture in men had not significant relation with
other variables.

Table 1: Relationship between sex and variable of hip

geometry
BMI Men Women P
26/16 + 3/65 27166 * 4/55 0/005
Age 58/25 + 6/76 57/27 + 6/09 0/001
Total femur 0/776 £ 0/16 0/709 £ 0/13 0/001
BMD g/m? g/m?
Neck BMD 0/753 £ 0/133 0/691 + 0/109 0/001
g/m? g/m?
Neck BMD 0/917 + 0/166 0/838 + 0/136 0/001
g/m? g/m?
Areaof 5/25 + 0/905 4/48 + 0/83 0/001
femur g/m? o/m?
HAL 11/39+ 0/67cm  10/29+ 0/55cm  0/001
Neck shaft 129/18 + 12/27° 128/16 + 5/93° 0/4
angle
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Table 2: Relationship between family history of hip fracture and hip geometric parameter and BMD

Women Men

With family his- With out family P With family his-  With out family P

tory of fracture  history of fracture tory of fracture  history of fracture
BMI 29/42+4/22 27/4+4/56 0/1 25/6+2/65 26/22+3/74 0/5
Total femur BMD 0/728+0/13 0/706+0/13 0/5 0/732+0/146 0/781+0/166 0/3
Neck BMD 0/712+0/12 0/688+0/106 0/4 0/719+0/124 0/757+0/133 0/3
HAL 10/57+0/67 10/25+0/52 0/04 11/4+0/48 11/39+0/69 0/9
Neck shaft angle 127/26+6/12° 128/29+5/92° 0/5 128/6+4/21° 129/24+12/18 0/8

Discussion

Our findings suggest that there is a strong
familial predisposition to the risk of osteo-
porotic fractures. The risk of fracture appears to
operate, in large part, independently of bone
density and may be mediated by characteristics
besides BMD such as femur geometry.

In our study HAL of women with family his-
tory of hip fracture was greater than others. Hip
axis length was one of the first geometric meas-
ures proposed as an indicator of hip fracture
risk for females independent of BMD at the
femoral neck. Anincreasein HAL equivalent
to 1 SD was associated with a 1.8-fold increase
in the risk of hip fracture in women enrolled in
the study of osteoporotic fractures (12). Follow-
ing that report,

anumber of other studies have appeared in sup-
port of HAL (13-15), with afew questioning its
predictive significance (16-18).

Arden et al demonstrated that Hip axis length
had major genetic components with estimates
of 0.61, which remained virtualy unchanged
after adjustment for bone mineral density and
suggests that a combination of different genetic
factors acting on the structure, dimensions and
density of bone may explain the importance of
family history as arisk factor for hip fracture.
Looker et al did not find differencesin hip axis
length by family history. This suggests that
family history may not influence osteoporotic
fragility via lever mechanics (19). Fox et al.

also reported no difference in hip-axis length by
maternal history of hip fracture in a subset of
elderly women from the Study of Osteoporotic
Fractures (11). The lack of relationship was
somewhat surprising in light of the high
heritability reported for these measures of neck
length in some (5, 20), but not all (21), twin
studies. These measurements have also been
found to be sensitive to the position of the pa-
tient during imaging (22), so technical differ-
ences in the measurements might account for
the discrepancy in results.

Our data suggest that family history of hip frac-
ture was unrelated to BMD. Keen et al suggest
that family history is site-specific, as a positive
family history for appendicular fracture was
associated with wrist and/ or hip fractures but
not with spinal fractures. The finding that the
increase in fracture risk associated with a posi-
tive family history was unaltered after adjust-
ment for BMD suggests that common, within-
family factors (both genetic and environmental)
other than BMD may be contributing to this fa-
milial clustering of fracture risk (23). Bone
structure and architecture have been shown to
be under genetic control independent of BMD
(5), and have aso been demonstrated to be
independent predictors of hip fracture in eld-
erly populations (24, 25). The finding that the
increase in risk was independent of BMD may
also indicate a possible familial component to
the risk of falling, with the genetic effect being
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mediated through factors such as muscle
strength and proprioception (26).

In conclusion, our results provide insight into
skeletal differences that may underlie the
relationship between family history of hip frac-
ture and geometry. In specific, in addition to
BMD, femur geometry such as HAL in the fe-
mur neck differed between those with and with-
out a family history of hip fracture. These find-
ings suggest that individuals with a positive
family history may be at higher risk of osteo-
porotic hip fracture because they have greater
HAL and more prone to buckle at the femur
neck. Additiona studies with more thoroughly
documented family history of osteoporotic hip
fracture seem warranted to confirm these find-
ings, such work may help identify an important
surrogate phenotype to be used in future genetic
studies of osteoporosis.
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