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Abstract

In this thesis, the quantitative ultrasound (QUS) technique was
used to assess the bone quality of right foot calcaneus for patients with
low back pain (LBP). The speed of sound (SOS), broadband ultrasound
attenuation (BUA), and bone quality index (BQI) were measured. Also,
the dual-energy X-ray absorptiometry (DXA) technique was used in this
study to measure tissue thickness, fracture risk factor, and abdominal fat
percentage. The measurements were made by the medical center
(Adam2), Mosul city-Iraq and the number of patients in the study was
123 of both genders (18 males and 105 females), their ages ranged from
(21-80) years. QUS parameters, which include both SOS and BUA,
reflect the mechanical properties of the bone. The SOS is possible to
distinguish between cortical bone and trabecular bone. BUA represents a
measure of the loss of sound energy as it passes through the bone, the
higher the BUA value, the greater bone density. It was found body mass
index (BMI) measurement has no statistical significance because the P-
value>0.05, except for the age group 71-80 years have statistically
significant. SOS measurements have no statistical significance, P-
value>0.05, for patients in this study. BUA measurements have no
statistical significance except the age group 21-30 years has statistical
significance. BQI measurements have no statistical significance; except
for the age group 41-50 years have statistical significance. T-score and Z-
score measurements have no statistical significance because the P-
value>0.05. The use of the DXA technique found there is a linear
relationship between the fracture risk factor and age, and that
measurements of fracture risk factors have no significance.
Measurements of the abdominal fat percentage do not have a statistical
significance. Measurements of tissue thickness of the lumbar spine have
no statistical significance, except for the age group 71-80 years, have
statistically significant. LBP is the most common disease that begins at
the age of 30 or 40 years and increases with age. The lumbar herniated
disc is one of the causes of LBP. In the measurements of LBP, it was
found that the highest percentage was recorded in the age group 51-60
years. The pain measurements show that patients who have more than 5
children suffer from LBP and lumbar disc herniate. LBP measurements
the thickness of the tissue decreases when a lumbar disc herniate occurs.
In this study, linear relationship between T-score and calcaneal SOS,



BUA, BQI, is observed in the estimated value of the correlation
coefficient for this relationship (R) (0.953, 0.885, 1.0), square of the
correlation coefficient (Rsq) (0.909,0.784,0.999) and that these
relationships have statistical significance P-value<0.0001. Also, a linear
relationship between Z-score and calcaneal SOS, BUA, BQI (P-
value<0.0001, P-value=0.0001) is found with the values of the correlation
coefficient and square of the correlation coefficient (R= 0.956, 0.840,
0.916, Rsq= 0.914, 0.706, 0.838). Parameters of relationship between
calcaneal SOS, BUA, BQI and BMI were (P-value= 0.6, 0.8, 0.8) (R=
0.037, 0.020, -0.016) (Rsgq= 0.001, 0.0004, 0.0004). The values of the
parameters, of relationship between calcaneal SOS, BUA, BQI and tissue
thickness were (P-value= 0.5, 0.8, 0.7) (R= 0.056, 0.019, -0.029) (Rsq=
0.003, 0.0004, 0.0008). The values of the parameters of relationship
between calcaneal SOS, BUA, BQI and abdominal fat % were (P-value=
0.05, 0.1, 0.05) (R=0.197, 0.15, -0.181) (Rsg= 0.032, 0.023, 0.033).
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