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Introduction
Chronic obstructive pulmonary disease COPD is a systemic disease 

with predominant respiratory symptoms. Airflow obstruction has 
significant effects on cardiac function and gas exchange with systemic 
consequences. A part from respiratory symptoms COPD is associated 
with number of extra pulmonary effects, which are as a direct result of 
various systemic inflammatory markers or worsening of the underlying 
comorbid conditions [1,2]. Various extra pulmonary effects include, 
Skeletal muscle wasting and cachexia [3,4], ischemic heart disease 
[3,5] heart failure including left sided heart failure [6], osteoporosis [7], 

Normocytic anaemia [8], lung cancer, depression [9] etc. 

Comorbid diseases potentiate the morbidity of COPD, leading 
to increased hospitalizations, mortality and healthcare costs [10]. 
Therefore comorbid conditions complicate the management of COPD 
and needs to be recognized early and managed.

Osteoporosis becomes more prevalent in COPD patients as the 
disease progresses [11]. Increase prevalence of osteoporosis in COPD 
patients can be explained based on the presence of various risk factors 
which are known to predispose osteoporosis like low body mass index, 
immobility due to decrease muscle mass and respiratory dysfunction, 
smoking, hypogonadisim steroid either systemic or inhalational [12].

Osteoporosis leads to an increased susceptibility to fractures, 
especially at hip, wrist, and the thoracic and lumbar spine, causing 
significant morbidity to the patient, such as pain, disabilities, decreased 
mobility, and impaired respiratory function [13] and in even death. 
Therefore, an early treatment of osteoporosis seems reasonable 
to consider. This treatment should consist of lifestyle advises (e.g. 
physical weight baring physical exercise, smoking cessation, use 
of dairy products) and pharmacological treatment. Prevalence of 
osteoporosis in COPD has been reported with variable frequency by 
different investigators, depending on the diagnostic methods used, 
the population studied, and the severity of the underlying respiratory 
disease. Overall, a higher prevalence of osteoporosis is generally found 
in patients with COPD when compared with healthy control subjects. 
A comparison study by Parthasarathi et al. [14] is the only available 
study from India in which thirty seven COPD patients (all belonging 
to GOLD III/IV category) were studied for osteoporosis by using 
broadband ultrasound densitometer. He quotes an incidence of about 
21% of osteoporosis in his patients
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The present study has aimed at estimating the prevalence of 
osteoporosis in COPD patients in our population.

Patients and Methods 
Present study is a case- control study that was conducted by 

department of Internal and pulmonary medicine. Patients diagnosed 
with COPD based on ATS [15] guidelines and staged based on GOLD 
guidelines that were following as an outpatient in pulmonary clinic of 
SKIMS were selected for the study. Only those cases of COPD were 
enrolled in the study, who gave consent for DEXA scan and those 
who had no normalization due to either spontaneous variability or 
treatment. Patients who were on long term oral steroids and/or diseases 
that significantly predisposes to osteoporosis were excluded from the 
study.

Total of sixty patients of COPD were taken and were compared 
with one hundred twenty age and sex matched controls. All Patients 
underwent BMD that was estimated by dual energy absorptiometry in 
the lumbar spine (L2 and L4), femoral neck and whole body. WHO 
criteria for definition of osteoporosis was applied and patients with 
T-score of >-2.5 SD were diagnosed to have osteoporosis, -1 SD to -2.5
SD were diagnosed to have osteopenia and < -1 SD as normal.

Complete medical history including past and present medications 
(especially steroids), smoking history, were included. Other parameters 
observed were body weight, height, body mass index BMI, which was 
defined as low (<18 kg/m2), normal (18-25 kg/m2), overweight (25-
30 kg/m2) and obese (>30 kg/m2). Basic laboratory parameters were 
analyzed in order to exclude other causes of osteoporosis. 

Statistical analysis was performed by using SPSS statistical software 
package version 17. Continuous data was analyzed using analysis of 
variance and two sample independent t-tests. Multinomial regression 
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and categorical data was analyzed by using Chi-square and Fishers 
exact test. P-value less than 0.005 were considered to be statistically 
significant. Risk factors for osteoporosis were identified by univariate 
and multivariate logistic regression analysis.

Results 
Comparing the results of bone mass density at different sites among 

cases and controls in our study, showed that COPD patients had 
lower BMD at all sites as compared to controls. However statistically 
significant difference was seen only at left and right femur neck (both 
p-value 0.001) (Table 1). 

It was also observed that with increase in severity of COPD 
percentage of cases with osteoporosis increased and reached statistically 
significant levels at whole body and at right femur (Table 2).

There was a significant correlation between BMI and prevalence 
of osteoporosis in our series. Cases with lower body mass index had 
higher prevalence of osteoporosis as compared to cases with higher 
body mass index.

Using Univariate multinomial regression analysis with osteopenia 
and osteoporosis at all sites as the dependent variables and age, sex, 
BMI, fat free mass (FFM), smoking, corticosteroid use, and stage of 
COPD as co-variables, We found that with respect to whole body, only 
BMI had significant correlation for both osteopenia (p-value 0.033) 
and osteoporosis (p-value 0.013).

We also observed that increasing age, decrease in BMI, FFM, and 
increased COPD stage independently increased the risk of osteoporosis 
and osteopenia.

Discussion 
Prevalence of osteoporosis in COPD has been reported with 

variable frequency by different investigators, depending on the 
diagnostic methods used, the population studied, and the severity of 
the underlying respiratory disease [16]. It varies from 4% [16] to 69% 
[17] in different studies.

The present study revealed osteoporosis in 65% of patients of 
COPD when bone density at lumbar spine was taken into consideration 

and 27% when whole body bone density was considered, it was 31% 
and 35% once density at left femur and right femur respectively was 
taken into consideration. Thus a site specific difference in osteoporosis 
was found in patients of COPD in the present study. This difference 
in results could be explained by means of racial differences affecting 
the BMD at various skeletal sites, as observed by [18] almost similar 
results as were observed by Tschopp et al. [17], Incalzi et al. [19] and 
Jorgenson et al. [20] in their studies.

There was a significant difference in osteoporosis between cases 
of COPD (60 cases/120 controls) and controls at all sites in our 
series, these observations were in consistent with results observed by 
Roogbeh et al. [21] (50 cases/50 controls) and Bolton et al. [22] (81 
cases/38 controls). Our study included twice the number of controls as 
compared to patients which is an important strength in establishing the 
correlation between COPD and osteoporosis.

Cases of COPD had lower bone mineral density at all sites as 
compared to controls in our series, reaching statistically significant 
only at femur (p=0.001). Similar results were observed by Bolton et al. 
in his study [22] (Table 3).

COPD patients have several risk factors that might contribute to 
development of osteoporosis, including smoking, low body mass index, 
use of steroids both systemic and inhalational, increasing severity of 
COPD. In our series we observed that increasing age, decrease in BMI, 
FFM, and increased stage of COPD independently increased the risk of 
osteopenia and osteoporosis.

By using Univariate multinomial regression analysis with 
osteopenia and osteoporosis at all sites as dependent variables and 
age, sex, BMI, FFM, smoking, use of steroids and stage of COPD as 
co-variables, only BMI has a significant correlation for osteopenia and 
osteoporosis when whole body BMD was taken into consideration. 
This observation was also made in a study conducted by Verboom et al. 
[23] in osteoporotic COPD patients.

Comparing other variables, we found that at L/S spine, FFM 
significantly correlated both with osteopenia (p-value=0.050) and 
osteoporosis (p-value 0.026). At the left femur, FFM and stage of COPD 
had a significant correlation with osteopenia. Whereas osteoporosis in 
right femur correlates significantly with age, BMI, FFM and stage of 

  Osteoporosis P value Osteopenia P value
Site Cases (%) Control (%)   Cases (%) Control (%)  
Total body 36 7.5 0.001* 28 67 <0.0001*
LS spine 65 29.1 0.001* 22.3 33.3 0.12
Left femur 31 15.8 0.014* 50 30 0.013*
Right femur 35 5 0.001* 45 30.8 0.07

Table 1: Prevalence of osteoporosis among cases and controls in the study.

BMD at different sites Cases (n=60) Controls (n=120) P value
Total Body 1.03 ± 0.228 1.038 ± 0.208 0.83
L/S Spine 0.853 ± 0.222 0.903 ± 0.364 0.34
Left Femur 0.800 ± 0.176 0.903 ± 0.218 0.001*

Right Femur 0.7784 ± 0.169 0.8954 ± 0.173 0.001*

Table 2: Bone mineral density at different sites in COPD patients.

  Total Group (n=60) GOLD 1 (n=6) GOLD II (n=22) GOLD III (n=21) GOLD IV (n=11) p-Value
Total Body (%) 26.6 6.3 12.5 62.5 18.8 0.037*
L/S Spine (%) 65.5 5.1 30.8 43.6 20.5 0.094
Left Femur (%) 31.1 0 26.3 47.4 26.3 0.123
Right femur (%) 35 0 23.8 52.4 23.8 0.046*

Table 3: Prediction of osteoporosis in COPD patients belonging to different GOLD categories.
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COPD. The disparity between these sites may be because of chance 
only or other mechanisms which might have to be explored further.

In our study we found a significant correlation between decrease 
in BMI and increased prevalence of osteoporosis. The finding that a 
decreasing BMI is associated with an increasing risk of osteoporosis 
is in line with several other studies in COPD patients [23-24]. Bolton 
and colleagues found the highest prevalence of osteoporosis (50%) 
and osteopenia (50%) in cachectic COPD patients (Table 4). The link 
between low BMI and osteoporosis in COPD patients is not entirely 
clear yet. It might be due to decreased physical activity, increased 
inflammation, or other mechanisms leading to proteolysis [25-26]. 

FFM was an important determinant of osteoporosis in our study. 
In current study we also observed that a higher GOLD stage and /or low 
FEVI were an important predictor of osteoporosis. This observation 
was also demonstrated by Vrieze et al. [27]. In COPD patients, systemic 
inflammation can be a key factor, as reduced lung function has been 
found to be associated with increased inflammatory markers, which is 
a risk factor for osteoporosis [28].

In the current study we did not find any significant influence of use 
of corticosteroid on the risk of osteoporosis. In this respect our study was 
limited by the non availability of valid information regarding length of 
treatment. In addition, the number of courses and the cumulative dose 
were unknown, and different corticosteroid regimens had different 
effects on BMD. Further (longitudinal) research regarding these 
potential confounders of osteoporosis in COPD patients is needed.

Conclusion
In current study we found no significant correlation between 

osteoporosis and smoking, although smoking is clearly a risk factor 
for both osteoporosis and COPD. In the current study we collected 
information on the patient’s number of pack years, but we could not 
detect any difference in smoking habits between osteoporotic patients 
and non-osteoporotic patients. This does not indicate that smoking is 
not a risk factor for osteoporosis, it is just we could not demonstrate 
it in our study. But it might also suggest that some people do not 
develop osteoporosis with smoking because of either yet unidentified 
genetic component or influence of environmental factors which might 
outweigh the effects of smoking on bone mass. 
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