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ABSTRACT 
Background: Chronic lungdiseases are severe diseases which have a wide prevalence of osteoporosis in them. These chronic 
lung diseases include cystic fibrosis, bronchial asthma, bronchiectasis, and chronic obstructive pulmonary disease. However, 
there is only limited data available that define its risk factors and its prevalence in patients that have Interstitial Lung Disease 
(ILD).  
Objective: The purpose of this research is to study patients with ILD and determine the risk factors and prevalence of 
osteoporosis in ILD patients.  
Study Design: A cross-sectional study 
Place and Duration: This study was conducted at Gulab Devi Chest Hospital Lahore from December 2021 to December 2022 
Methodology: A total of 80 patients participated in this research. This research is a cross-sectional analysis of all of those 
patients who had ILD. Every patient that was already admitted to the hospital was a part of this study. The clinical data and 
demographics of each participant were noted down. In order to measure the density of the bone mineral, an absorptiometry 
scan (x-ray), which was of dual-energy, of the femoral neck of the patient was performed. To identify osteoporosis, T-scores 
were considered, as we were following the guidelines of the World Health Organization. The risk factors were identified by 
conducting multivariate as well as univariate logistic regression analysis.  
Results: The majority of the sample size were females, representing 67.5 percent of the participants (n=54). The average age 
was 55.8 years. There were 32 patients in whom osteoporosis was identified. Univariate analysis showed certain factors that 
were positively related to osteoporosis. These factors include the time period of symptoms, female gender, and a low 
hemoglobin level. Multivariate analysis showed the hemoglobin level and the time period of symptoms as independent risk 
factors. 
Conclusion: In patients that are diagnosed with Interstitial Lung Disease, osteoporosis is a common problem. The existence of 
osteoporosis in these patients can be determined by low hemoglobin levels and the longer time period of the symptoms.  
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INTRODUCTION 
Pulmonary fibrosis characterizes interstitial lung disease (ILD) 
which is a group of more than two hundred diseases [1]. It leads to 
progressive short of breath and cough. ILD is linked with certain 
comorbidities like gastroesophageal reflux, depression, pulmonary 
hypertension, and sleep-disordered breathing [2, 3, 4, 5]. All of 
these also add to the symptoms which makes the health of the 
patient severe and worsens their quality of life.  
 Chronic lung diseases are severe diseases which have a 
wide prevalence of osteoporosis in them. These chronic lung 
diseases include cystic fibrosis, bronchial asthma, bronchiectasis 
and chronic obstructive pulmonary disease(COPD) [6,7]. There are 
a few factors that increase the risk of osteoporosis in patients with 
these chronic lung diseases. These risk factors include long-term 
corticosteroids, old age, nutritional status is being poor, no physical 
activity, systemic inflammation, and smoking tobacco [8]. All those 
patients presenting with one or more pre-existing these risk factors 
are at high risk of developing osteoporosis. According to prior 
research studies, the rate of prevalence of osteoporosis in people 
with ILD is said to be 13 to 44 percent [9]. There are certain factors 
that increase the risk of osteoporosis in people with ILD. Those 
factors include Hispanic ethnicity, a very low BMI, and old age. 
Hence, the purpose of this research was to study patients with ILD 
and determine the risk factors and prevalence of osteoporosis in 
ILD patients.  
 

METHODOLOGY 
This research is a cross-sectional analysis. Overall, 80 hospitalized 
patients having age more 50 years were included in this research. 
All participants were diagnosed as case of interstitial lung disease 
(ILD) on the basis of symptoms duration examination findings, 
radiological investigations along with spirometry. Written consent 

from all patients was taken. Those participants who had lower 
respiratory tract infection, acute exacerbation, concomitant COPD, 
renal dysfunction, liver dysfunction, malignancies, and heart failure 
were not a part of this research.  
 Every participant’s detailed history was recorded. The data 
on the history included the existence of diabetes, duration of 
symptoms, smoking history, time period of symptoms, exposure to 
the environment and occupation to inciting agents, and prior 
Antituberculosis therapies. In order to calculate the time period of 
the symptoms, the time from the start  of symptom related to ILD 
was recorded. The records of each participant were checked and 
verified whenever available so that the type and time period of the 
symptoms are confirmed. In order to record a detailed treatment 
history of the patient, the medical records of those individuals were 
checked and the time period and dose of steroids were explained 
verbally. If a patient had consumed prednisone of more than 10 mg 
of more than three months, it is said that the use of steroids is 
significant for that individual [11]. Certain tests, such as liver 
function, renal function, and complete blood count (CBC) were 
conducted. Routine spirometry values, distance for a six-minute 
walk (6-MWD), and arterial oxygen saturation (SaO2) was used to 
determine the severity of the disease. RMS Helios 401 spirometer 
was used to perform spirometry. As required by ATS, spirometry 
was conducted which included the values of FEV1/FVC. The 6-
MWT was conducted in which the distance that the individual 
covered was recorded. The change in saturation of oxygen was 
also recorded. The BMD was measured by taking a dual-energy x-
ray absorptiometry scan of the femoral neck of the individuals. A 
Hologic DXA system was used to conduct this test. To express the 
values of BMD, T scores (the SD compared to an adult which is a 
young, sex-matched control population) and Z scores (the SD 
compared to age and sex-matched control population) were used. 
If the T score is less than -2.5, osteoporosis was determined.  
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 The results were expressed in terms of the percentage of 
patients having ILD and osteoporosis. Certain factors such as BMI, 
age, time period of symptoms, gender, SaO2, hemoglobin level, 
FVC, 6-MWD, and diabetes were examined to identify their 
relationship with osteoporosis. All of these factors were analyzed 
using logistic regression analysis.  
Statistical Analysis: The mean, median, and standard deviation 
were quantitative variables. On the other hand, the qualitative 
variables were expressed in terms of percentage or frequency. In 
order to have a comparison of nominal and continuous variables 
between the individuals having ILD, the chi-square test, and Mann-
Whitney U-test were performed in both conditions, with 
osteoporosis or without osteoporosis. The association between the 
existence of osteoporosis, factors related to therapy, the 
participants, and the disease was analyzed through multivariate 
logistic regression, following the forward LR method. 95% 
confidence intervals were measured with the odds ratios through a 
multivariate model to predict the risk factors linked with 
osteoporosis. A P-value below 0.05 was considered significant. For 
the statistical analysis, SPSS software version 23 was used.  
 

RESULTS 
A total of 80 individuals were a part of this research. The majority 
of the sample size was females, representing 67.5 percent of the 
participants (n=54). The average age was 55.8 years. One-third of 
the participants were old people, which means there were 27 old 
people out of 80 participants. A total of 28 participants were obese, 
representing 35 percent of the sample size. There were 5 people 
whose body mass index was lower than 18.5 kilogram/m2, 
representing .25 percent of the participants.  
 The most common symptom was exertional dyspnea which 
was found in 91.25 percent of the population, which means there 
were 73 people who had this symptom. The average time period 
for the symptoms was 2 years. There were 60 patients (75 
percent) who had one or more than one extrapulmonary 
symptoms. Overall 37.5% of people were using the steroid 
significantly which makes 30 patients. This steroid was a part of 
the ILD surgery. There were the majority of females who had 
developed osteoporosis had the most time period of the 
symptoms. The most common type of ILD identified in our 
research was hypersensitivity pneumonitis. The others were 
connective tissue disease and pulmonary fibrosis. Table number 1 
shows the baseline features of the participants who were having 
ILD. The average t-score of this research was -3.12. Table number 
2 shows the t scores and z scores.  
 
Table 1: baseline features of the participants 

Parameters No Osteoporosis 
(n=48) 

Osteoporosis 
(n=32) 

Mean Age (years) 55.8 55.8 

Females (54) 
Males (26) 

31 
17 

23 
09 

Time period of symptoms 
(years) 

1.5 3 

Previous ATT 8 3 

Body mass index (kg/m2) 23.2 23.5 

Hemoglobin (g/dl) 12.8 11.8 

SaO2 94.0 93.1 

FVC (%) 69 71 

Smokers 8 5 

Steroid use 20 10 

6-MWD (meter) 317 284 

Diabetes 15 6 

 
Table 2: T scores and Z scores 

Parameters Min Max SD 

BMD 0.5 1.1 0.8 

Z score -4.8 2.1 -1.2 

T score -5.1 0.6 -2.12 

T score <-2.5 is Osteoporosis 

 

 Table number 3 shows the relationship between different 
parameters of osteoporosis in patients having ILD. There were 32 
patients in whom osteoporosis was identified, representing 40% of 
the participants. By using the univariate regression analysis, we 
found that there is a positive correlation between osteoporosis and 
low hemoglobin, female gender, and the time period of the 
symptoms. On the other hand, by using multivariate regression 
analysis, we analyzed that low hemoglobin level and the time 
period of the symptoms are the two independent risk factors that 
determine osteoporosis in patients with ILD.  
 
Table 3: relationship between different parameters of osteoporosis in 
patients having ILD 

Parameters Univariate Multivariate  

Age (years) 0.9 0.61 

Females  2.9 0.02 

Time period of symptoms 
(years) 

1.24 1.29 

Non-IPF diagnosis 0.9 0.54 

Hemoglobin (g/dl) 0.59 0.59 

FVC (%) 0.99 0.56 

Steroid use 1.36 0.56 

6-MWD (meter) 1.01 0.21 

Diabetes 0.51 0.22 

 

DISCUSSION 
According to our research’s findings, there is a greater prevalence 
of low bone density in people who are diagnosed with ILD, with a 
40 percent prevalence of osteoporosis. The results of our research 
show that the likelihood of a diagnosis of osteoporosis is increased 
when the hemoglobin levels are low and the time period of the 
symptoms are greater.  
 Low bone mass and microstructural deterioration of bone 
tissue, which increase the risk of fracture and include the strength 
of the bone, are characteristics of the skeletal disorder called 
osteoporosis [12]. People with COPD are likely to develop low 
bone fragility but there is insufficient data to explain the 
relationship between chronic respiratory diseases with 
osteoporosis [13]. There was research conducted by Caplan-Shaw 
and his fellow authors conducted a study on 86 people who had 
lung transplantation [14]. They found out that osteoporosis had a 
prevalence of 13 percent in their study. There was another prior 
research which was conducted on 196 people who were newly 
diagnosed with interstitial lung disease. That research showed that 
osteoporosis had a prevalence of 44 percent in those patients [15]. 
Although the subtypes of ILD and the profile of the participants 
were different, osteoporosis was found to have a higher 
prevalence which is similar to our research.  
 Studies have found that the prevalence of osteoporosis is 
wide in young and healthy adults. According to some research 
studies, women having osteoporosis represent 20 percent and 
men, who are above the age of 50, represent 10 to 15 percent of 
the population who have osteoporosis. There was recent research 
conducted on more than 31 thousand young and healthy adults in 
which the prevalence of osteoporosis was found to be 18.3 percent 
[16]. If we compare this rate of prevalence with our research, our 
study has a higher rate because of the disease in patients. The 
disease had a causal role in predisposing to osteoporosis. Hence, 
by analyzing the results, we can say that osteoporosis is likely to 
increase its prevalence risk in people if the people are diagnosed 
with any disease or had any therapy in the past.  
 If the time period of the symptoms are more, the duration of 
the disease is increased. Our research predicted osteoporosis 
through the time of the first symptom of ILD in those patients. This 
may be due to the constant response seen in many different types 
of ILD. The different types of ILD include hypersensitivity, IPF, and 
non-IPF interstitial pneumonia. These types of ILD can cause bone 
resorption by using a few chemical mediators. Then this would 
result in the development of osteoporosis. As the activity of 
osteoclasts and osteoblasts increases, the turnover rate of bone 
increases. This is seen in people who have pulmonary fibrosis and 
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these patients have a growth factor as a mediator. The increase in 
this activity leads to the development of osteoporosis [17]. Our 
research results also show that there is no relation between 
osteoporosis and with 6-meter walk distance test, arterial oxygen 
saturation, and lung function test. We conclude that the severity of 
the disease does not increase the risk of osteoporosis. In fact, it is 
the chronicity of ILD that increases the risk of osteoporosis. These 
results are also similar to a number of previous research studies in 
which none of the studies claimed that the severity of the disease 
caused osteoporosis to occur. 
 Due to hormonal changes, osteoporosis is likely to be 
diagnosed in females more than the males [18]. This statement is 
also proved by our research which showed 67.5 percent of the 
participants were female. Overall 23 (28.75%) females out of 80 
participants were diagnosed with osteoporosis. Themean age of 
females was 55.8 years. However, multivariate analysis showed no 
significant association. The third variable that showed a significant 
relationship with osteoporosis was low hemoglobin level. In the 
general population, there is a risk factor, called anemia, which 
indicates poor nutritional status [19]. Nevertheless, the role of 
anemia in association with osteoporosis in patients with ILD was 
not studied in previous research studies. Instead, previous studies 
show that a low body mass index is said to be an independent risk 
factor for osteoporosis. If we look at our research, the body mass 
index values were not significant in the two groups studied. 
However, the findings suggest that the risk of developing 
osteoporosis is also increased with a decrease in nutritional intake. 
Therefore, the treatment of patients having ILD should include 
nutritional management.  
 In the general population, it is seen that people with old age 
have a likelihood of developing osteoporosis [20]. But still, this 
factor has shown different results in previous studies. Even our 
own research could not find a significant relationship between 
osteoporosis and old age. One reason for this could be that the 
individuals who were involved in this research were mostly middle-
aged. Another risk factor of osteoporosis is the use of 
corticosteroids for a longer period of time. However, our research 
does not show a significant relationship between osteoporosis and 
the use of steroids. One reason for this can be that only 30 
patients were using steroids in their treatments. Lastly, there was 
also no significant relationship between the development of 
osteoporosis and the etiology of ILD. The etiology of ILD includes 
IPF v/s non-IPF.  
 

CONCLUSION 
In patients that are diagnosed with Interstitial Lung Disease, 
osteoporosis is a common problem. The existence of osteoporosis 
in these patients can be determined by low hemoglobin levels and 
the longer time period of the symptoms. There are also a few other 
general risk factors that help in determining osteoporosis in the 
patients. The results of our research suggest that there should be 
future research studies conducted that should include a large 
sample size and should be for a longer duration which can be used 
to determine the long-term effects of osteoporosis on patients with 
ILD and should also use different options to treat this disease.  
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