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ABSTRACT 
Question: Is chest radiograph interpretation reliable in PGs, interns and final year physiotherapy 
students? Design:  survey report. Participants: 100 PGs, interns, and final year physiotherapy 
students were taken from Jaipur National University, Department of Physiotherapy.  
Methodology: A self-administered questionnaire google form having a time limit of 20 minutes 
was prepared and distributed to all the PGs, interns, and final-year physiotherapy students of Jaipur 
National University. The questionnaire form consists of Section 1 which includes basic 
information about the students and section 2 consists of 10 chest X-rays which are to be answered 
along with their key features and then the final diagnosis. The data were obtained and then 
analyzed. Outcome measures: Score between 0 and 2 (with 2 being in agreement with the 
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radiologist’s opinion,1 being partially correct, for example, the correct interpretation of the key 
features which resemble abnormality but failed to diagnose the exact condition) and 0 being no 
consistency with the radiologist opinion. Results: The results were calculated using the ANOVA 
test. A one-way ANOVA revealed that there was a statistically significant difference in mean score 
between at least two groups (F (2,97) = [3.025], p=0.53. Conclusion: By the virtue of this survey, 
we can conclude that PGs, interns, and final-year physiotherapy students have poor scores in the 
ability to interpret chest X-rays. Therefore, more recent exposure to radiology teaching to 
physiotherapy students may develop their interest and knowledge in the interpretation of 
unreported chest X-rays even in emergency situations as well as in acute settings in the hospital. 
 
INTRODUCTION  
The X-ray was discovered on 8th Nov, 1895 by German scientist Wilhelm Conrad Rontgen.  He 
named it X radiation to signify that the nature of the radiation is unknown.  It is an excellent tool 
for evaluating symptoms, physical signs, and placements of specific areas of the body. 1 

An extremely high extent of the patients treated by the physiotherapist will have had a chest 
radiograph e.g., X-ray either in light of the fact that there is essential illness in respiratory or there 
is some long-standing heart or lung illness which ought to be considered during the administration 
of intense problem. An information on the standards engaged with pursuing the radiograph 
empowers the physiotherapists to understand more clearly what is befalling the patient. 
Physiotherapists are increasingly required to work competently and respond promptly in 
emergency situations. As a part of physiotherapy assessment, interpretation of an unreported chest 
X-ray is possible and may influence patients’ management strategies.2 

Physiotherapy has gradually evolved into a profession with  different specialized areas of practice, 
including primary health care, which requires considerable expertise in patient evaluation. Until 
recently, most physiotherapy education programs contained very little if any curricular content 
related to diagnostic imaging . The prevailing perception was that diagnostic imaging was not 
useful in daily physiotherapy practice. The value of establishing diagnostic imaging information 
into the physical therapy evaluation was not recognized or explored. Rather, the absence of 
diagnostic imaging instruction from physiotherapy curricula appeared to reflect the traditional 
model of medicine as well as the physiotherapist’s restricted scope of practice.3 

In recent decades the response of the physiotherapy profession to modern patient needs has 
resulted in an expanded professional identity and higher professional norms. These advancements 
have been and continue to be the catalyst for regulative changes relating to state practice acts. 
Laws allowing clients direct access to physiotherapy have been enacted in 44 states in the United 
States . Physiotherapists, now more than ever, may be the first healthcare professionals’ patients 
encounter. The potential for the physiotherapist to be a primary care provider is one significant 
factor that has changed the profession’s view of the importance of diagnostic imaging in the 
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education of physiotherapists. As a result, diagnostic imaging is now an integral component of 
many physiotherapy education programs.3 

The APTA documents “Vision Statement 2020, “Guide to Physical Therapist Practice”, “A 
Normative Model of Physical Therapist Professional Education ” and “Orthopaedic Physical 
Therapy Description of Specialty Practice ” all contain language supportive of physical therapists’ 
use of diagnostic imaging information in clinical practice.4 

It is the aim of APTA to have “physiotherapists who are medical doctors of bodily remedy, 
diagnosed via clients and other fitness care experts as practitioners of preference to whom clients 
have direct get entry to for the prognosis of, interventions for, and prevention of impairments, 
functional obstacles, and disabilities related to movement, characteristic, and health.”5 

Physiotherapists are generally answerable for restoring regular motion to a joint that has been 
without delay or circuitously affected by a sickness. Before choosing unique remedy strategies to 
cope with the motion obstacles, bodily therapists need to understand.6 

There is initial evidence to signify that physical therapists with imaging privileges can add fee to 
the health systems wherein they exercise. A take a look at conducted in the United Kingdom in 
comparison the capability of expert-trained physiotherapists to triage patients.7 

The research question was-  
Is chest radiograph interpretation reliable in PGs, interns and final year physiotherapy students?  
 
METHOD 
Study design  
A questionnaire was used to evaluate PGs, interns and final year physiotherapy students ability to 
interpret chest X-rays. The questionnaire consisted of 17 questions which are divided in 2 sections 
( see appendix 1 for the full questionnaire). Section 1 include 7 questions which asked for 
demographic information about the respondents. Section 2 consists of images of 10 chest X-rays 
in which respondents have to answer the key features of the given X-ray and then the final 
diagnosis. 
The following strategy was utilized in an attempt to optimize the response rate. Following the 
ethical approval from the Department of Physiotherapy, Jaipur National University, 2-4 students 
were contacted each from the PGs, interns and final year as well. They were given with an 
information sheet about the study and the link to the goggle form to forward it among their peer 
group. The sample design was described as snowball sampling. Reminders for the same were given 
after 1 week of circulation of the questionnaire link.  
Answers  to all the 10 chest X-rays were scored between 0 and 2, with 2 being in agreement with 
the radiologist opinion, 1 being partially correct, for example, the correct interpretation of the key 
features which resembles abnormality but failed to diagnose the exact condition,  with the 
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radiologist opinion and 0 being no consistency with the radiologist opinion. All the CXR diagnosis 
by radiologists are represented in table 1.  
Total scores for each participant were calculated with 20 being the maximum score possible 
 
Participants 
This study comprised of 220 physiotherapy PGs, interns and final year students from Department 
of Physiotherapy, Jaipur National University. 
 
Data Analysis 
Data analysis was accomplished with following software: Microsoft EXCEL (Professional Edition 
2007), PRISM graph software. One way ANOVA (non parametric test) was used to determine 
whether or not there is a statistically significant difference between the means of three groups.  
 

PROCEDURE
Self administered questionairre goggle form made 

Link for the form were distributed among PGs, interns and final year  physiotherapy  students 

Forms were filled by the physiotherapy students according to the inclusion criteria

The responses by PGs, interns and final year students were collected in the form of Excel sheet

Responses were scored as 0,1 and 2. 0 for no consistency with radiologist opinion, 1 being 
partially correct and 2 for  complete agreement with radiologist opinion

Final results were made which shows the reliability of Chest X-ray interpretation in    PGs, 
interns and final year physiotherapy students

 
 
RESULTS 
Responses were received from 100 students which represents a response rate of 45.45%. Of the 
respondents 67% were females. There was a lower response rate from 26-30 year age group when 
compared with 21-25 year age group. The response rate was higher from the final year students 
i.e. 81%. Table 2 represents the frequency distribution of demographic variables.  
The maximum score scored by final year students was 11, interns was 13 and PGs was 4. 
Figure 1 represents that the mean percentage of interns was higher (29.09%) as compared to final 
year (16.73%) and PG (15.00%) students. 
Criteria measure of consistency score 
The scores were grouped into three levels (i) GOOD (15-20), (ii) AVERAGE (8-14), (iii) POOR 
(0-7). Out of which 87% of the students came under the category of poor score and the frequency 
for scoring the good score was 0. 
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Table 3 presents the frequency percentage of the responses to each of 10 CXRs. The majority of 
the respondents i.e. about 51% were able to give the final diagnosis of the CXR no. 5 which was 
right side pleural effusion. CXR no.1 (aortic knuckle calcification) and CXR no.6 
(pneumocoriosis) were difficult to diagnose by the respondents. 
Levene’s test for homogeneity of variance was used to test if k samples have equal variances and 
the value of F was found to be 1.422 which is significant at the 0.24% level of significance 
represented in  table no 5. 
Table no 6 represented the results of ANOVA. One way ANOVA was used to test the equality of 
two or more population means by examining the variances of samples that are taken. ANOVA is 
based on comparing the variance between the data samples to variation with each particular 
sample. The F test statistic is 3.025 and the corresponding value of level of significance is 0.053. 
Since, this value is not less than 0.05, we do not have a sufficient evidence to say that three groups 
lead to a different mean scores. The mean plots are represented in figure 2. 
 
DISCUSSION  
According to the survey conducted among 100 students including final year, interns and PGs, 
findings  says that the prevalence rate among interns was higher due to their daily exposure to 
patients and with the X-rays too.  87% of the students came under the category of poor score ( 0- 
7) which shows the lack of knowledge and the attitude of the students towards interpretation of 
Chest X-rays. This study was conducted via online goggle form which included questions like 
Name, age, and general information and the 10 CXRs which are to be answered  along with their 
key features and then the final diagnosis. As we look at the study, we came to know that all the 
physiotherapy final year, interns and PGs students have a poor skill in the interpretation of Chest 
X-rays. 
Final year physiotherapy students were not able to reliably interpret CXRs. Therefore, on 
graduation before starting ‘on call’ duties it is recommended newly qualified physiotherapist 
receive additional training in CXR interpretation. (Valerie Ball, Caren Sze Chiu et al 2018)1 
The addition of a tutorial that focused on interpretation of X-ray films to supplement radiology 
teaching improved entry level physiotherapy students confidence and competence in interpreting 
X-rays.( Bashiru Babatunde Jimah 2020).9 Exposure to e-learning radiology modules is beneficial 
in undergraduate medical school curriculum (Shauna Wentzell, Lisa Moran, J Dobranowski et al 
2018)10 

Students reported feeling stressed during the radiology examination due to the learning tasks and 
assessment being disconnected, and often reported difficulty transferring knowledge into the 
clinical placement setting. Students reported that the revised curriculum increased their confidence 
in interpreting X-rays. Student’s competence in X-ray interpretation also increased based on a 
significant increase in score on their radiology examination.( Courtney R. Clark et al 2016) 11 
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Conclusion 
By the virtue of this survey, we can conclude that PGs, interns and final year physiotherapy 
students have a poor score in the ability to interpret chest X-rays and interns scored higher as 
compared to PGs and final year students. The result for interns was significant due to their daily 
exposure to the patients and with their X-rays too if available. Therefore, more recent exposure for 
radiology teaching to physiotherapy students may develop their interest and knowledge in 
interpretation of unreported chest X-ray even in emergency situations as well as in acute settings 
in hospital.  
 
Limitations and recommendations  
Limitations of Study 
1. Small sample size for the calculation of reliability  
2. Short duration of the study  
3. Offline form would have given better results.  
4. Number of students were not equal  in all the three groups. 

Recommendation of Study 
1. It is recommended to conduct this study including physiotherapy students of more than one 
university.  
2. Sample size should be increased.  
3. Offline interaction with the participants gives better results.  
4. Equal distribution of students in all the three groups will yield better results for comparison 
to be made. 
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CXR number  Diagnosis  
1. 
 
 
 
 
2. 
 
 
 
3.  
 
 
 
 
 
 
4. 
 
 
 

Both CP angles appear normal. 
Faint haziness seen in left lower zone, left CP 
angle is clear 
Aortic knuckle calcification is noted.  
 
Left CP angle is  obliterated and right CP 
angle is normal.  
Left side pleural effusion. 
 
III defined nodular opacities seen in right lung 
field and left lower lung zone.  
Both CP angles are obliterated.  
Right dome of diaphragm is not visualised left 
appears normal.  
Pneumonia  
 
Left CP angle is obliterated and right CP angle 
is normal 
Haziness seen in left lower zone extending at 
costo-pleural interface. 

Table no. 1- CXR diagnosis 
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5. 
 
 
 
 
 
 
 
6. 
 
 
 
 
 
7. 
 
 
 
 
 
 
 
8. 
 
 
 
9. 
 
10. 
 
 
 

Left dome of diaphragm is not visualized, 
right appears normal.  
Left side pleural effusion 
 
Right CP angle is obliterated and left CP angle 
is normal. 
Haziness seen in right lower and mid zone, 
extending at costo pleural interface. 
Right dome of diaphragm is not visualised left 
appear normal. 
Right side pleural effusion  
 
Fibro-nodular opacities seen bilateral lung 
field. 
Trachea is shifted towards right side. 
Domes of diaphragm are tenting. 
Pneumocoriosis 
 
 
Trachea and mediastinum is shifted towards 
left side. 
Both domes of diaphragm are tenting. 
Haziness with patchy, linear, fibrocalcified 
and nodular opacities are seen both lung fields 
with cavities formation 
Bilateral Koch’s chest 
 
 
Trachea is midline  
Both CP angles and domes of diaphragm  are 
normal 
Normal  
 
Hydropneumothorax 
 
Hyperinflation of bilateral lung fields with 
flattening of both domes of diaphragm 
COPD 
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Table No 2: Frequency Distribution of Demographic variables.  
 
  N=100  

Variables Opts Percentage(%) Frequency(f) 

Age 

Upto 
20 
years 

0% 0 

21-25 
years 

92% 92 

26-30 
years 

8% 8 

>30 
years 

0% 0 

Gender 
Male 33% 33 

Female 67% 67 

Students 

Final 
year 

81% 81 

Intern 11% 11 

PG 8% 8 

 
 
Table no 3: Showing Response in frequency percentage of Subjects according to each question 

 Qnos 
NO 
CONSISTENCY 
(%) 

PARTIALLY 
CORRECT 
(%) 

COMPLETELY 
CORRECT (%) 

   

CXR1 94.0% 6.0% 0.0% 
CXR2 80.0% 6.0% 14.0% 
CXR3 81.0% 9.0% 10.0% 
CXR4 80.0% 7.0% 13.0% 
CXR5 45.0% 4.0% 51.0% 
CXR6 88.0% 12.0% 0.0% 
CXR7 88.0% 10.0% 2.0% 
CXR8 75.0% 5.0% 20.0% 
CXR9 87.0% 1.0% 12.0% 
CXR10 69.0% 14.0% 17.0% 

 
Table no 4- Descriptive analysis table  
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Total 

 N Mean Std. Deviation Std. Error 95% Confidence Interval for 
Mean 

Minimum 

Lower Bound Upper Bound 

1 81 3.32 2.544 .283 2.76 3.88 0 
2 11 5.27 3.101 .935 3.19 7.36 2 
3 8 3.00 1.414 .500 1.82 4.18 0 
Total 100 3.51 2.596 .260 2.99 4.03 0 

 
Table no 5- Levene statistic 
Test of Homogeneity of Variances 
Total 

Levene 
Statistic 

df1 df2 Sig. 

1.422 2 97 .246 

 
Table no 6- Results of ANOVA 
ANOVA 
Total 

 Sum of 
Squares 

df Mean Square F Sig. 

Between Groups 39.154 2 19.577 3.025 .053 
Within Groups 627.836 97 6.473   
Total 666.990 99    
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Figure 1 – Mean % of the students  

 
 
Figure 2- Means Plots 
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