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Abstract 

Introduction:Despite of a relatively low transmission rate in TB as compared with other contagious diseases and the existence of effective 

chemotherapy for the past five decades, still tuberculosis remains a major global public health problem. Approximately one-third of the world’s 

population is infected with tuberculosis.The radiological findings and Clinical parameters related to pulmonary Tuberculosis can be  used for 

estimation of severity, deterioration and level of response to treatment, predicting to develop drug-resistant organisms in view of treatment 

failure, so it can be used as an important index for evaluating the efficacy of ATT. Aims and objectives :1.To determine the pattern of weight 

variation and BMI during treatment of pulmonary tuberculosis. 2. To assess the pattern of chest x-ray changes during the treatment of pulmonary 

tuberculosis. 3. To determine relationship between weight variation and chest x-ray changes during treatment of pulmonary tuberculosis 

Materials and Methods : This Cross Sectional observational study was done on 107 PTB patients whose at least one initial sputum sample 

should be positive for Acid-Fast Bacillus (AFB) in , L.N. Medical College and Research Centre and J. K. Hospital, Bhopal , MP- India , Between 

December 2019 & July 2021. Apart from demographic data , Body weight, Height, BMI, Sputum AFB smear examination, Chest X-Ray etc. was 

done in all Patients at Initiation of ATT, at 2 months & at 6 months of ATT.  After Data collection, Data analysis were performed using IBM 

SPSS (SPSS Inc., Chicago, Illinois-USA) ver. 20 software. Microsoft office and PRISM software was used to prepare the graphs. Results :In 

comparison from initiation of ATT, gain in mean wt , parenchymal clearance in CXR were observed 5.89%, 23.36% at 2 months while 7.66%, 

69.16% at 6 months respectively. In comparison from initiation of ATT, gain in mean wt , subside in lymphadenopathy were observed 7.33%, 

19.62% at 2 months while 11.80%, 29.91% at 6 months respectively. In comparison from initiation of ATT, gain in mean wt , cavitation 

clearance in CXR were observed 5.38%, 8.41% at 2 months while 10.38%, 22.43% at 6 months respectively. In comparison from ini tiation of 

ATT, gain in mean wt , subside in pleural effusion were observed 11.54%, 4.67% at 2 months while 20.76%, 7.47% at 6 months respectively. 

Conclusions :A significant increase in mean weight, BMI were observed along with improvement in chest x ray findings including Parenchymal  

Involvement, cavitation, pleural effusion and lymphadenopathy. This denotes that monitoring in baseline weight, height, Sputum smear and CXR 

during the first 6 months of treatment can help to identify persons who are more likely to have good or poor outcomes and require some other 

interventions or require greater medical attention. These inexpensive tools can help to improve outcome and reduce medical expenditure, which 

ultimately affect national economy. 

Keywords: Pulmonary Tuberculosis , Weight variation , Radiological Changes, BMI,  Anti Tuberculosis treatment.   
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Introduction  
 

Tuberculosis is an infectious disease that can progress from focal 

infection to systemic infection caused by mycobacterium 

tuberculosis, spread from person to person most commonly by 

airborne transmission of droplet nuclei. Despite of a relatively low  
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transmission rate compared with other contagious diseases and the 

existence of effective chemotherapy for the past five decades, still 

tuberculosis remains a major global public health problem. 

Approximately one-third of the world’s population is infected with 

tuberculosis.The radiological findings and Clinical parameters 

related to pulmonary Tuberculosis can be  used for estimation of 

severity, deterioration and level of response to treatment, predicting 

to develop drug-resistant organisms in view of treatment failure, so it 

can be used as an important index for evaluating the efficacy of ATT.  
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Radiology has been used as an important adjuvant to the diagnosis of 

tuberculosis due to its less expensive, easily availability and non-

invasiveness. Chest radiography is a useful  tools for achieving early 

diagnosis and reduction in morbidity.[1]  Radiography presents high 

sensitivity for diagnosis, despite its low specificity.[2,3]  Some CXR 

abnormalities are rather more specific for pulmonary TB (for 

example, cavities).  

In drug sensitive TB, extent of lung disease and cavities on 

radiography at diagnosis are known to be associated with an 

increased sputum bacterial load, delayed smear and culture 

conversion, and an increased risk of treatment failure. There is scanty 

data about chest radiographic findings in MDR-TB/HIV co-infected 

patients. Chest computed tomography (CT) plays a significant role in 

the diagnosis of pulmonary tuberculosis (PTB) .[4]  Chest CT can 

detect PTB in early stage and can be helpful to distinguish PTB from 

other etiologies.[5,6]  Moreover, it can also provide additional 

information on the mycobacterial activity of TB lesions.[7]   

Therefore this study was planned to conduct to study about 

radiological presentation and clinical changes in pulmonary 

tuberculosis on ATT in the young adults and elderly age group.  

Aims and objectives 

1. To determine the pattern of weight variation and BMI during 

treatment of pulmonary tuberculosis. 

2. To assess the pattern of chest x-ray changes during the 

treatment of pulmonary tuberculosis. 

3. To determine relationship between weight variation and chest 

x-ray changes during treatment of pulmonary tuberculosis 

Materials and Methods 

Study type: Cross Sectional observational study 

Study Place: L.N. Medical College and Research Centre and J. K. 

Hospital, Bhopal 

Duration of study: Between December 2019 & July 2021 

Inclusion Criteria 

1. Patients at the age of 18 years and above 

2. Patients giving consent for the study 

3. Patients with pulmonary tuberculosis 

Exclusion criteria 

1. Patients with history of Uncontrolled Diabetes and HIV. 

2. Pregnant females diagnosed with tuberculosis. 

3. Patients with extrapulmonary tuberculosis. 

 

Sample Size: 107 patients with PTB. 

 

Diagnostic criteria for PTB 

At least one initial sputum sample should be positive for Acid-Fast 

Bacillus (AFB), in accordance with the NTEP and Indian technical 

and operational guidelines for TB control. (Ministry of Health India 

2005) 

Anti-tuberculosis treatment (ATT) for pulmonary tuberculosis is 

given in two phases as per NETP guidelines: 

Fixed Dose Combinations (FDCs) refer to products containing two or 

more active ingredients in fixed doses, used for a particular 

indication(s). IN NTEP, for adults - 4-FDC (56 daily doses  given in 

IP) consists of HRZE and 3-FDC (112 daily doses  given in CP) 

consists of HRE.  

Methodology 

Approval from Institutional Ethics Committee was obtained before 

starting the study. A written informed consent was also obtained 

from all the patients enrolled after explaining them a risk and 

benefits of the study in their own language. Demographic data, 

including gender, age, weight, height and BMI was recorded.  

Data collection and follow up data 

Required data including Weight, height, BMI, Sputum smears 

examination and CXR PA view etc. were collected at the time of 

initiation of ATT, at 2 months and 6 Months 

Statistical analysis 

All the data analysis were performed using IBM SPSS (SPSS Inc., 

Chicago, Illinois-USA) ver. 20 software. Microsoft office and 

PRISM software was used to prepare the graphs. P value of <0.05 is 

considered significant. 

Clinical Features 
Respiratory symptoms such as cough, malaise, weight loss, fever and 

night sweats, pleuritic chest pain,  and breathlessness etc. [NICE 

2011, Barker RD 2012] 

 

Results 

Table 1: Distribution of patients and mean weight according to age groups 

Age groups (years) No. of Pt. (%) 
Mean Wt. At Initiation of 

ATT (Kg) 

Mean Wt. at 2 Months in Kg ( in % 

from Initial Wt ) 

Mean Wt. at 6 months in Kg ( in % 

from Initial Wt ) 

21-30 16 (14.95%) 43.43 45.48 (4.72 %) 47.88 (10.25 %) 

31-40 28 (26.17 %) 42.25 44.36 (4.99 %) 46.96 ( 11.15%) 

41-50 40 (37.38 %) 43.47 45.61 (4.92 %) 47.83 ( 10.03%) 

51-60 11 (10.28 %) 42.72 44.77 (4.80 %) 47.27 ( 10.65 %) 

61-70 9 (8.41 %) 42.75 45.03 ( 5.33%) 47.38 (10.83 %) 

>70 3 (2.80 %) 45.33 47.1 (3.90 %) 48.93 ( 8.01%) 

Total 107(100.00%) P value ( 0.564 ) P value (0.882) P value ( 0.668) 

Mean age of study population was 43.12±12.25 years which ranged 

from 21 to 78 years. Distribution of patients according to sex were 

male 60 (56.07 %) and female 47 (43.93 %). 

Maximum cases of Pulmonary tuberculosis were found in the age 

group of 41-50 years (37.38%), while maximum cases were from 

most effective working age group 21-50 years (78.50%). Minimum 

mean wt 42.25 was found at initiation of ATT in age group of  31-40 

yrs, but they gain maximum mean wt 11.15%( 46.96 Kg) at 6 months 

of ATT, while maximum mean wt 45.33 was found at initiation of 

ATT in age group of  >70 yrs, but they gain minimum mean wt 

8.01%( 48.93 Kg) at 6 months of ATT 

Table 2: Comparison of Mean BMI, Mean Wt., Gender wise mean weight at different stage of ATT 

 Mean BMI of all pts. Mean Wt. of all pts. ( Kg) Mean Wt. of all Male Pts.  ( Kg) 
Mean Wt. of all Female 

Pts. ( Kg) 

At Initiation of ATT 15.91 43.18 43.93 42.23 

At 2 months 

( in % from Initial Wt ) 

16.71 

(5.03 %) 

45.31 

(4.93%) 

46.03 

(4.78%) 

44.39 

(5.11%) 

At 6 months 

( in % from Initial Wt ) 

17.59 

(10.56%) 

47.70 

(10.47%) 

48.35 

(10.06%) 

46.88 

(11.01%) 

ATT resulted in significant increase in weight and BMI of patients at 

the end of 2 month and 6 months as compared to at the time of 

initiation of ATT. However, no significant change was observed in 

mean weight and BMI was observed among genders and different 

age groups. Mean weight was increased by 4.93% at the end of 2 

months which and 10.46% at the end of 6 months follow up in 

majority of the patients on ATT.  
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Table 3: Comparing weight variation at 2 months and 6 months of ATT 

 
Wt. Loss 

No. of patients (% ) 

Wt. Constant 

No. of patients (% ) 

Wt. Gain 

No. of patients (% ) 
In all Wt. gain cases  total % increase from initial wt. 

Follow up at 2 months 4/107 (3.7 %) 3/107 (2.8 %) 100/107 (93.5 %) 4.93 % (<0.001) 

Follow up at 6 months 1/107 (0.93 % ) 2/107 (1.87 %) 104/107 (97.20 %) 10.47 % (<0.001) 

Table 4: Comparison of  % of patients with mean weight in different involved radiological sites at different stage of ATT 

Site of Involvement 
At Initiation of ATT At 2 Months of ATT At 6 months of ATT 

No. 0f Pt. (%) Mean Wt (Kg) No. 0f Pt.  (%) Mean Wt (Kg) No. 0f Pt. (%) Mean Wt (Kg) 

No  Parenchymal finding 8 (7.48 % ) 44.0 33 (30.84%) 46.59 (5.89%) 82 (76.64 %) 47.37 (7.66%) 

Single Quadrant 26 (24.30 %) 43.08 41 (38.32%) 44.15 20 (18.69 %) 47.57 

Two Quadrant 52 (48.60 %) 42.98 26 (24.30 %) 44.93 4 (3.74 %) 52.54 

Three Quadrant 12 (11.21 %) 43.08 5 (4.67 %) 45.38 1 (0.93 %) 31.00 

All 4 Quadrant 9 (8.41% ) 44.11 2 (1.87 %) 46.1 NO Pt. 47.37 

PTB with Lymph adenopathy 44/107 (41.12 %) 42.02 23/107 (21.50 %) 45.10 (7.33%) 12/107 (11.21 %) 46.98 (11.80%) 

PTB with NO cavity 81 (75.70 %) 42.97 90 (84.11%) 45.28 (5.38%) 105 (98.13 %) 47.43 (10.38%) 

PTB with One cavity 24 (22.42 %) 43.67 17 (15.89 %) 45.06 2 (1.87 %) 51.4 

PTB &  >One cavity 2 (1.87 %) 46.00 NO Pt. NO  Pt. NO Pt. NO  Pt. 

PTB & Pleural effusion 10/107 (9.34 %) 39.5 5/107 (4.67%) 44.06 (11.54%) 2/107 (1.87%) 47.70 (20.76%) 

 

In comparison from initiation of ATT, gain in mean wt , 

parenchymal clearance in CXR were observed 5.89%, 23.36% at 2 

months while 7.66%, 69.16% at 6 months respectively. In 

comparison from initiation of ATT, gain in mean wt , subside in 

lymphadenopathy were observed 7.33%, 19.62% at 2 months while 

11.80%, 29.91% at 6 months respectively. In comparison from 

initiation of ATT, gain in mean wt , cavitation clearance in CXR 

were observed 5.38%, 8.41% at 2 months while 10.38%, 22.43% at 6 

months respectively. In comparison from initiation of ATT, gain in 

mean wt , subside in pleural effusion were observed 11.54%, 4.67% 

at 2 months while 20.76%, 7.47% at 6 months respectively. 

 

Discussion 

We tried to find out any study about weight variation, BMI along 

with the X ray changes in patients treated with ATT for intergroups 

comparison. Most probably this study may be the first of its kind 

which have studied the relation of weight variation , BMI and CXR 

changes with the outcome of patients treated with ATT.  

In resource-constrained settings, weight assessment may be a simple 

and low-cost method for predicting prognosis among patients 

undergoing ATT.[8]  In this study we tried to evaluate at different 

stage about the effect of ATT on weight variation, BMI and chest x-

ray changes in patients with Pulmonary TB. This study observed a 

significant association between weight variation, BMI and chest x-

ray changes not only during treatment but also at time of treatment 

outcome. As per World Health Organization patient weight should be 

monitored each month, and dosages should be adjusted if weight 

changes.[9]  In this study, it was found that pulmonary tuberculosis 

was more prevalent in the age group of 41-50 years (37.38%) 

followed by 31-40 years (26.17%) and 21-30 years (14.95%). Mean 

age of study population was 43.12±12.25 years which ranged from 

21 to 78 years. In an another study by Barnwal et al observed that 

maximum (28.3%) study subjects belonged to age group of 41 to 50 

years followed by (20.75%) in age group 21 to 30 years, where mean 

age was 39.15±13.29 years which ranged from 18 to 76 years.[10]   

In this study it was found that prevalence of pulmonary tuberculosis 

was more in male population (56.07%) as compared to females 

(43.93%). In another retrospective study of diagnosed 375 TB 

patients from all age groups which also reported about male 

preponderance (53.87%) compared to female (46.13%).[11]  While 

in another study by Barnwal et al also reported male’s dominance in 

their study (79%).[10]  In this study a significant increase in mean 

BMI with the highly significant p values was observed after initiation 

of ATT to till end of course. Mean BMI at Initiation of ATT was 

15.91±1.62 kg/m2 which increased to 5.03% (16.71±1.34 kg/m2) at 2 

month and 10.56% (17.59±1.28 kg/m2 ) at 6 month. This shows that 

ATT treatment leads to increase in BMI of patients with pulmonary 

tuberculosis. A study among 2 cohorts in Taiwan reported 2-fold 

increase in TB risk among underweight subjects .[12]  Similarly, a 

meta-analysis of 6 studies found a log-linear dose-response 

relationship between BMI and TB incidence and a 13.8% decrease in 

TB incidence per unit increase in BMI.[13]   

Body Weight monitoring is simple, inexpensive and easily 

accessible. Nearly all TB clinics have a weighing scale machine and 

measure weight of their patients monthly during the course of 

treatment. In this study a significant increase(p<0.001) in mean 

weight was observed from 43.18±5.75 kg which increased to 4.93% 

(45.31±4.81 kg) at the end of 2 months and 10.47% (47.70±3.84 kg) 

at the end of 6 months. This shows that ATT treatment leads to 

increase in weight of patients with pulmonary tuberculosis. In a study 

from Nagpur, Maharashtra by Barnwal et al found the impact of anti-

tubercular treatment on weight in 58 TB patients reported that at 

baseline mean weight of all study subjects was 41.17±7.91 which 

improved to 3.03%(42.42±7.58) at two months and 5.90%(43.60 

±8.78)  at six months.[10]  In study by Bernabe Ortiz et al mean 

weight at baseline was 54.7±8.3 which improved to 3.84% (56.8± 

8.5Kg) at 2 months and 7.31%(58.7±8.7Kg) at the end of 5th months 

in those with good outcome.[14]   Phan et al reported that at baseline 

the mean weight was 63.9±1.4 which improved to 1.88%(65.1±1.7 

Kg) at 2 months and 6.57%(68.1±1.4Kg) at 6 months.[15]In this 

study found weight gain, weight loss, weight constant in 93.5%, 

3.7%, 2.8% at 2 months and 97.2%, 0.93%, 1.87% respectively at the 

end of 6 months. 

In another study found 91.46% gained weight, 4.27% weight 

constant and 4.27% patients lost weight at end of ATT therapy.[11]   

In a similar study from Nagpur, Maharashtra concluded that mean 

weight improved in six months of ATT treatment in this study, 

however the improvement found non-significant.[10]   Similarly, in 

study by Hoa et al most of the weight gain occurred in first two 

months.[16]   A study from Netherlands reported that in most 

patients (85·4 %) in their study body weight stabilized or increased 

during treatment, whereas a small proportion (14·6 %) demonstrated 

weight loss.[17]   Phan et al observed a significant change in weight 

over the course of treatment (p < 0.0001), 31.9% of patients had 

gained at least 5% of initial body weight after 2 months of treatment 

and 62.4% of patients had gained at least 5% of initial weight at end 

of treatment.[15]   In this study when compared to mean weight at 

Initiation of ATT, an increase of 4.93% was observed at the end of 2 

months (p<0.001) and10.46% at the end of 6 months(p<0.001). This 

shows a significant increase in the weight of patients with pulmonary 

tuberculosis on ATT. Average weight gain at the end of therapy in 

different studies were found 3.2 kg [18]   and 4.39 kg .[11]   Patients 

who were underweight at the time of diagnosis or gained less than 

5% of their body weight during the first two months of treatment had 
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a higher chance of relapse. They studied among 857 United States 

and Canadian patients with drug-susceptible TB, patients who had a 

weight deficit of 10% or more of their ideal body weight at diagnosis 

and who gained at least 5% of their baseline weight during the first 2 

months of treatment had a lower risk for later relapse.[19]   A recent 

study in Vietnam with 2,609 patients treated in DOTS clinics showed 

that those patients who had a baseline weight of < 40 kg and had a 

weight gain of more than 5% after 2 months of treatment had a lower 

risk of poor outcome.[16]   CXR potentially provides useful 

information for grading the extent of pulmonary involvement and 

disease severity at diagnosis, as well as for assessing treatment 

outcome.[20]   Grozdanovic et al aimed to grade disease severity in 

PTB patients at diagnosis and after completion of  DOTS treatment 

by developing a reading scheme based on five different radiographic 

manifestations and analyze their association with the clinical 

parameters of systemic involvement and infectivity.[21].IIn this 

study with PTB involvement of lymphadenopathy, parenchymal , 

cavitation and pleural effusion were 41.12%, 92.52%, 24.29% and 

9.34% respectively on CXR.  

In other`s study the CXR revealed that 94.3% of patients had alveolar 

infiltrates, with different levels ranging from the one to the all four 

lung quadrant; in addition, 41.8% of patients had lymphadenopathy. 

Cavitation was present in 29.1% of patients.[21] A significant 

increase in mean weight was observed with improvement in 

parenchymal Involvement at the end of 2 and 6 months(p value of 

<0.001). 

In this study it was found that a significant improvement was noted 

in lymphadenopathy(p=0.001). Out of 41.12%(44/107) PTB patients 

with lymphadenopathy at Initiation of ATT, subsided in 19.62% 

(21/107) patients at 2 months and 29.91%(32/107) patients at the end 

of 6 months (Only 11.21%(12/107) patients had persisted with 

lymphadenopathy at the end of 6 months).  In a similar study by 

Grozdanovic et al reported that lymphadenopathy decreased from 

46.8% to 16.1%.[21]) It was also revealed that a significant increase 

in mean weight was noted with improvement in lymphadenopathy. In 

this study mean weight among the patients with lymphadenopathy at 

the initiation of ATT was 42.02Kg, which had increased to 

7.33%(45.10Kg) at 2 months (p=0.001) and to 11.80%(46.98Kg) at 6 

months (p<0.001). 

Presence of cavitation can affect treatment decisions, such as the 

duration of therapy.[22] Cavitation occurs in a minority of patients 

with primary tuberculosis.[23] and when cavitation occurs, it is 

known as progressive primary disease. In this study PTB patients 

diagnosed with cavitation were 24.29%(26/107), which subsided in 

8.41%(9/107) patients at 2months of ATT and further subsided in 

22.43%(24/107) patients( or persisted in 1.87%(2/107) patients at 

6months of ATT), which was observed as significant 

difference(p=0.024) in intergroup comparison at 2 months and 6 

months as compared to Initiation of ATT. In a similar study reported 

that, the presence of cavities decreased substantially from 34.8% to 

1.6% after 6 months of treatment, which was an excellent cure 

rate.[21] In Another study 53.1% of the PTB patients were found 

who presented cavities in CXR at diagnosis, 16.9% of subjects still 

had persistent cavities at the end of 6 months of treatment, that was 

associated with an increased risk of TB relapse.[24] In this study an 

increase in mean weight was observed with significant improvement 

in cavitation (p=0.001). Mean weight at Initiation of ATT was 

significantly increased to 45.06 kgs in those with 1cavity at 2 months 

(p=0.002) and 51.4 kgs at the end of 6 months (p<0.001) after ATT 

treatment. In a study done on 120 patients with pulmonary TB, 

49.2% had cavitary disease and 30.8% had extensive disease found in 

plain chest radiograph at the time of diagnosis and reported a 

significant weight gain with improving the cavitary disease 

(determined by the presence of cavities on plain chest radiograph) 

.[15] Pleural effusion is seen in approximately 25% of primary 

tuberculosis cases in adults, with the vast majority of such effusions 

being unilateral.[22] Pleural effusion is less common in children and 

may only appear in 6%–11% of pediatric cases, with increasing 

prevalence with age.[22] In this study 9.34%(10/107) patients were 

also diagnosed with pleural effusion, which persisted in 

4.67%(5/107) patients at 2 months and 1.87%(2/107) at 6 months of 

ATT, which showed no significant difference(p=0.782). Insignificant 

result in this study may be due to small sample size of the study 

population. A similar study from Germany involving 141 newly 

diagnosed PTB patients reported a significant improvement in pleural 

effusion from 19.4% to 6.5% after 6 months of treatment.[21]Mean 

weight (39.50Kg) at Initiation of ATT was significantly increased by 

11.54%(44.06 Kgs) in those with pleural effusion at 2 months 

(p=0.001) and by 20.76%(47.70 Kgs) at the end of 6 months 

(p<0.001) after ATT treatment. In this study we observed that a 

significant weight gain and improvement occurred as in 

lymphadenopathy and also in various chest X rays findings i.e. 

Parenchymal Involvement, cavitation and pleural effusion.  

Conclusion 

In this study we observed that maximum cases of  Pulmonary 

tuberculosis were found in male population and in the age group of 

41-50 years (37.38%), while maximum cases affected most effective 

working age group 21-50 years (78.50%). Minimum mean wt 42.25 

Kg was found at initiation of ATT in age group of  31-40 yrs, but 

they gain maximum mean wt 11.15%( 46.96 Kg) at 6 months of 

ATT, while maximum mean wt 45.33Kg was found at initiation of 

ATT in age group of  >70 yrs, but they gain minimum mean wt 

8.01%( 48.93 Kg) at 6 months of ATT.   

Along with gain in mean wt and mean BMI from initiation of ATT , 

it was observed that  parenchymal clearance in CXR, cavity 

clearance, subside in pleural effusion and subside in 

lymphadenopathy  were 23.36%, 8.41%, 4.67% &19.62%  

respectively at 2 months of ATT and 69.16% , 22.43%,  7.47% & 

29.91%,  respectively at 6 months of ATT. 

A significant increase in mean weight, BMI were observed along 

with improvement in chest x ray findings including Parenchymal 

Involvement, cavitation, pleural effusion and lymphadenopathy. This 

denotes that monitoring in baseline weight, height, Sputum smear 

and CXR during the first 6 months of treatment can help to identify 

persons who are more likely to have good or poor outcomes and 

require some other interventions or require greater medical attention. 

These inexpensive tools can help to improve outcome and reduce 

medical expenditure, which ultimately affect national economy.  

 

Limitations 
This study has few limitations due to small sample size and cross-

sectional study done in small area so there is a need of a large 

randomized study in future. Another limitation of this study was the 

absence of other clinical parameters correlated with disease severity, 

such as underlying lung disease, as well as FEV1, which would have 

allowed the assessment of its association with individual CXR 

manifestations and their confounding effect on the association 

between the extent of CXR features with weight variation.  
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