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Abstract
Background and Aim: The low bone mass as presented as osteopenia and osteoporosis represent example 
of the morbidities that occur in patients with chronic obstructive pulmonary disease (COPD). Predictors of 
bone mass density include osteopenia and osteoporosis. There is little data from Iraq on the relation between 
COPD and low bone mass. This study aimed to assess predictors of bone mass density in COPD patients 
attending Merjan Medical City.

 Patients and Methods: The study was performed on patients with COPD patients seen at the Merjan 
Medical City in the period between January 2018 and June 2019. The study included taking history with 
physical examination in addition to the needed investigation which included spirometry and dual-energy 
X-ray absorptiometry (DEXA) scan, osteopenia was defined if the T score was -<1 to <-2.5 and osteoporosis 
of <-2.5 as according to the WHO guidelines.

Results: The study involved 122 patients with COPD, average age was 61.52±10.01, males were 107 
(88.52%) and females were 15 (11.48%), 22 patients (18.03%) had normal bone mass while the remaining 
100 (81.97%) had with low bone mass, 64 (52.46%) were osteoporotic and 36 patients (29.51%) had 
osteopenia. There was also significant relation between T score and FEV1, (P value= 0.000), significant 
relation between T score and smoking (P value 0.000), in addition there was significant relation between 
pack year and severity of airways obstruction as assessed by pulmonary function test (P value 0.000).

Conclusions: Our study shows that patients with low bone mass that presented as osteopenia and osteoporosis 
form high percentage in patients with COPD and greatly related to disease severity and amount of smoking.
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Introduction
Chronic obstructive pulmonary disease (COPD) is 

considered as a pulmonary long-standing debilitating 
disease that has many systemic manifestations 1. 
Predictors of bone mineral density include osteoporosis 
and osteopenia that can be diagnosed by using DEXA 
scan 2. Osteopenia, osteoporosis and fragility fractures 
are examples of the serious systemic manifestations 
that occurs in COPD patients due to low bone mineral 
density, in osteoporosis the T-score is below −2.5 while 
in osteopenia the T-score is between −1.0 and −2.5) 3. 
The risk factors for causing decrease in bone mass in 
COPD are age, gender (mostly females), low exercise 
levels, impaired nutritional status, tobacco smoking 

and corticosteroids use 4-6. The dual-energy X-ray 
absorptiometry (DEXA) method is the gold standard for 
measuring bone mineral density (BMD) 7. Many studies 
showed that osteoporosis and osteopenia commonly 
occur in patients with COPD and the prevalence in 
the range of 24-44% is reported(8,9,10). Osteoporosis 
usually were overlooked and remain undertreated which 
may be due to that it is a silent disease until it manifests 
clinically as pathologic fracture. Therefore, the primary 
focus of physicians in patients with COPD is to improve 
and maintain lung function without realizing that these 
patients suffer from low bone mass, which in turn 
increases the risk of fragility fractures and this could 
lead to an increase in pain and a worsening of respiratory 
function. there are few studies about the relation between 
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COPD and BMD in Iraq 11-13. This study aimed to assess 
BMD in COPD patients who attended Merjan Medical 
City and were investigated with a DEXA scan to assess 
bone mass.

Patients and methods

This is a cross-sectional study that was done in 
Merjan Medical City in the period from November 2018 
to July 2019, the study included 120 patients (107 males 
and 15 females) suffered from COPD.

Demographic data of the patients were taken which 
included ages of patients, gender, height and weight 
for calculating body mass index (BMI), duration of 
the COPD smoking status as assessed by pack years, 

DEXA scan to assess bone mineral density. Pulmonary 
function tests were measured by using the computerized 
spirometer (MIR company, Italy). The forced expiratory 
volume in first   second (FEV1) is a reliable and valid 
test to assess lung function according to standards of 
the American Thoracic Society 14. The level of COPD 
severity was determined by The FEV1% predicted 
depending on the global initiative of obstructive lung 
disease (GOLD) 15.

Data analysis

The Statistical Package for Social Sciences (SPSS) 
(version 22) was used to analyze the data of this work. 
Results were presented as means ± standard deviation. 
Cross tabulation was used to compare between variables. 
The level of statistical significance was P-values < 0.05 .

Results
The study involved 120 COPD patients, the mean age was 61.52±10.01

as shown in table (1)

Table (1): Demographic data

Parameter Minimum Maximum Mean Std. Deviation

Age 24.00 82.00 61.5246 10.01917

BMI 14.00 34.00 22.4672 5.04544

FEV1 21.00 68.00 45.2623 14.28159

Pack year 15.00 100.00 54.3934 25.77928

Distribution of smoking status was illustrated in table 2, the percentage of active smokers was 54% while that 
of ex-smokers was 46%

Table (2): Distribution of smoking status

State Frequency (%)

Active smoking 66 (54)

Ex-smoking 56 (46)

Total 122 (100.0)

The study showed that the percentage of osteoporosis was 52.46% while osteopenia was 29.52 % as illustrated 
in figure (1)
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 Figure (1): distribution of low bone mass in COPD patients
Figure (2) shows the relation between bone mineral density and BMI, osteoporosis was high in patients with BMI <19 while in 

normal subjects most of them was in 19-24 BMI, and the relation was significant (p value =0.000)

Fig (2) Relation between T score and BMI
The study also showed significant relation between T score and FEV1 , (P value= 0.000) as illustrated in figure (3)

Fig (3) Relation between T score and severity of pulmonary function

There was significant relation between T score and smoking (P value= 0.000), as shown in figure (4)
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Fig (4) Relation between T score and smoking status

Discussion
The study showed that the percentage of osteoporosis 

was 52.46% while osteopenia was 29.52 % this means 
that the about 82% of our patients had low bone mass 
and this was slightly similar to a study performed in 
Saudi Arabia where the percentage of low bone mass 
was 90% (16). The study also showed that patients who 
were suffering from osteoporosis were older, had longer 
COPD duration and lower FEV1. In a study performed 
by Graat-Verboom et al. (2009) 17 in a review of 13 
studies that involved 775 COPD patients, they reported 
that the prevalence of osteoporosis in COPD varies 
between 9 and 69% and that of osteopenia between 27% 
and 67%.

The study revealed significant relation between low 
bone mass and severity of airways obstruction and there 
was 26% of patients who had very severe COPD (GOLD 
stage ΙѴ) had osteoporosis and 9.8% in patients who had 
moderate COPD ( GOLD stage ΙΙ) and this agreed with 
a study by Alsayad et al. from south region of Saudi 
Arabia that found that the percentage of osteoporosis 
was 21.4% 16, while in a study by Tschopp et al. (2002) 
18 found 69% of patients with GOLD Stage II had 
osteoporosis whereas Bolton et al. (2008) 19 found that 
20% of patients with GOLD stage II had osteoporosis.

The study also showed significant relation between 
pack year and T score and the effect was dose-dependent 
that means increased risk of osteoporosis with increased 
amount of smoking. There are multiple causes behind 
this effect. Smoking has adverse effects on enzymes and 
hormones involved in bone regulation like parathyroid 
hormone 20 and alkaline phosphatase, it is also a risk 
factor for ischemic osteonecrosis which is associated 
with nicotine’s peripheral vasoconstrictor effects 21,22.

The study also revealed significant relation between 
T-score and body mass index (BMI). Low body mass 
index (BMI) is regarded as a risk factor for osteoporosis 
in healthy people and many studies on COPD found that 
majority of the patients had low BMI 23,24. The possible 
causes for low BMD in patients with COPD are decrease 
in the physical activity, decreased bone formation due 
to low mechanical loading and factors which influence 
proteolysis 25,26.

Conclusion
 We conclude from this study that the low bone 

mass is common in COPD patients which have a relation 
with the disease severity and smoking. Bone mass index 
should be investigated in every patient with COPD by 
DEXA scan in order to be treated accordingly.
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