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Background: Primary health-care (PHC) physicians may encounter a wide variety of conditions including acute and emergent cases considering the
limited access to diagnostic investigation in PHC practice. Chest X-ray (CXR) remains the imaging modality of choice to diagnose pulmonary, cardiac
and other chest diseases, and it is the unique imaging technique available in Iraqi PHC centers (PHCCs), relatively inexpensive and has a low dose
of radiation exposure. Aim of the Study: Competency assessment of diagnostic accuracy and confidence degree for Iraqi PHC physicians (PHCPs),
regarding the interpretation of CXR in acute and emergent conditions. Subjects and Methods: A cross-sectional study that included a convenient
sample of 330 participants through an online questionnaire, during the period from January 2023 to January 2024. The study included some background
information such as gender, years in practice, training type, interest in pulmonary medicine and diagnostic radiology, and having adequate training
on the interpretation of CXR. The questionnaire consists of 10 chest radiographs with brief clinical information for each case. Participants were
asked to choose the most likely diagnosis and to rate their degree of confidence in the interpretation of the CXR for each case. Descriptive statistics
were presented using tables and graphs, continuous variables summarized by mean and standard deviation. The categorical variables summarized by
percentages and frequency distributions and compared using Fisher’s exact test. The level of statistical significance was set at a P < 0.05. Cutoff point
of diagnostic accuracy is considered equal or more than 5 correct answers from 10 is competent, and that of confidence rate equal or more than 3 scores
from 5 is confident. Results: Overall diagnostic accuracy is 296 (89.7%) and overall diagnostic confidence is 116 (77%). Diagnostic accuracy among
family medicine specialist 164 (91.1%) and diagnostic confidence are 138 (76.7%) within their group, while among nonspecialist PHCPs, diagnostic
accuracy only 132 (88%) and diagnostic confidence 116 (77.3%) within their group. Proportion of competent family medicine specialists among
all competent participants was more than half 164 (55.4%) and for nonspecialists was 132 (44.6%). A moderately positive correlation (r = 0.417)
between diagnostic accuracy and confidence level appeared. Cardiogenic pulmonary edema 300 (90.9%) and normal CXR 284 (86.1%) cases had the
highest diagnostic accuracy scores, whereas the lowest scores were for lobar collapse 168 (50.9%) and pneumomediastinum 140 (42.4%). More than
half of the participants 202 (61.2%) lived in the capital and more than three quarters of the participants 266 (80.6%) were females. Family medicine
specialists was constitute the largest number 180 (54.5%) of the participants and more than half of the sample 170 (51.5%) having more than 10 years
of experience. Approximately 230 (70%) of the participants had no elective rotation in diagnostic radiology and about half of the sample 162 (49.1%)
were uncertain about their training adequacy. More than three quarters of the sample 258 (78.2%) interested in diagnostic radiology and 198 (60%)
interested in pulmonary medicine. Conclusions: The competency of Iraqi PHCPs in CXR interpretation in acute and emergency conditions was
optimal generally. Nonspecialist PHCPs had fewer competencies than specialists that belong to knowledge and training deficiency. An introduction
of radiology training courses in emergent conditions and the use of tele-radiology platform in PHCCs should be considered.
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level of health for the public. It is also an integral and critical
component of the health system of any country.?!

Health services in Iraq are provided through a network of PHC
centers (PHCCs) and hospitals. The Ministry of Health (MOH)
adapted a referral system in late 2008 to ensure a close
relationship among all the levels of health-care system (HCS)
to ensure people receive the best possible care closest to home
and to make cost effective use of hospitals and PHC services.?
Although MOH has established a system for patient referrals,
this mechanism does not function well because of the lack of
other requirements for an efficient referral system.*

Referrals of patients from PHCCs to medical specialist care
and back to primary care comprise an important activity in
any HCS. There is evidence that the gate-keeping role of PHC
physicians (PHCPs) increases the efficacy of the system and
reduces costs. Patients present to PHCPs with undifferentiated
illness such that the cause of disease may be in the physical,
social, and or psychological domains.?!

Emergencies can occur at any time and be life-threatening
or cause permanent damage. Accordingly, the management
of emergency cases is an integral part of PHC.P! Health
emergency is a sudden or unexpected threat to physical
health or wellbeing, which requires an urgent assessment and
alleviation of symptoms, the early identification of a medical
emergency and subsequent management, will be helpful to
save the patient’s life.[9 PHC has an essential role to play
in preventing, preparing for, responding to and recovering
from any emergency situation.[”! Physicians in PHCCs
depend largely on their skills in history taking and physical
examination to establish a diagnosis considering limited access
to other assessment tools.®

The accurate interpretation of chest radiographs requires an
understanding of the normal chest radiographic appearances, as
obscuration of normally visualized structures may be the only
clue to the presence of an abnormality. Radiography allows
visualization and assessment of the chest wall, mediastinum,
and hila including the heart and great vessels, central airways,
the lungs including the pulmonary vasculature, the pleural
surfaces including the fissures and the diaphragm. The
superimposition of complex structures of various radiographic
density (gas, water, calcium, metal, and fat) makes radiographic
interpretation challenging. An understanding of normal
interfaces allows for the detection of conditions that manifest
with chest symptoms or as asymptomatic abnormalities.”!

Chest X-ray (CXR) remains one of the most important and
commonly performed examinations in radiology. It provides
an easily accessible, cheap, and effective diagnostic tool. It is
typically the first radiological examination obtained in patients
presenting with respiratory symptoms, such as shortness
of breath, cough, and hemoptysis, also in chest pain, acute
abdomen and even in case of weight loss.'7 CXR need no
patient preparations and indicated for evaluation of pleural
and parenchymal pulmonary disease, mediastinal disease,

cardiogenic and noncardiogenic pulmonary edema, congenital
and acquired cardiac disease, and evaluation of possible
pneumothorax.!'! Therefore, CXR is a crucial diagnostic tool
because it is widely available, relatively inexpensive, has a
low dose of radiation exposure and remain the starting point
among imaging modalities for the diagnosis and management
of cardiac and pulmonary conditions. Several studies have
demonstrated the fundamental role of CXR in clinical
decision-making.[”]

CXR should be used to answer targeted and specific clinical
questions. Refining requests for CXR will result in a higher
probability of demonstrating an abnormality that will result
in a change in patient management. Evaluation of CXR may
appear to be simple but is in fact a more complex task, requiring
carful observation, understanding of chest anatomy, and the
principles of physiology and pathology. A systematic approach
to CXR review is essential to gain from the film and to avoid
potential errors in the interpretation.!'”

Aim of the study

The aim of this study is the identification and measurement
of diagnostic accuracy and degree of diagnostic confidence
of PHCPs to CXR relating to acute and emergent conditions
in Iraq.

SusJects AND METHODS

A cross-sectional study with a setting of online (Google Form)
survey was performed from January 8, 2023 to January 7, 2024.
PHCPs in Iraq were the target population, with a convenient
sample of 330 participants. Data collection by an online
questionnaire, the survey was distributed via Iraqi medical
pages and medical groups on social media applications,
like (Whats App, Facebook, Telegram, Viber and Messenger),
and on Iraqi family physician association websites. Each
invitation had a unique link, where the participants must open
the (Google Form questionnaire) by entering their Email’s that
could not be used more than once, so that the survey was not
compromised by duplicate responses. Participants were able
to access the survey on their mobile phones, laptops, tablets,
or computers.

The questionnaire began with background letter cover and
socio-demographic questions, including: gender, governorate,
years in practice, type of training, interest in pulmonary
medicine and diagnostic radiology, having completed an
elective course in diagnostic radiology, and perceived to have
adequate training in interpreting CXR images.

The survey included a series of 10 cases that started with
a brief clinical scenario and a CXR image, followed by a
multiple-choice question asking for the most likely diagnosis
from five choices. For each case, participants were also asked to
rate their degree of confidence using a 5-point scale. The survey
included an optional free-text field for participants to provide
feedback or comments. No half marks were allocated due to that
the questionnaire ten questions must be answered completely,
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otherwise it will never be sent. All participants were received
the correct answers on their E-mails but after completing data
collection and closing the Google form questionnaire. All CXR
images were selected from (Radiopaedia.org/an international
radiology educational web resource). Moreover, the cases
were selected to represent common emergent pulmonary and
cardiac conditions that are encountered in medical practice. The
questionnaire was revised by supervisor and two diagnostic
radiology specialists in AL-Kindy College of Medicine, their
modifications and advice regarding the proposed questionnaire
was taken into consideration.

Inclusion criteria
All PHCPs who are working in PHCCs belong to Iraqi MOH
and willing to participate in the study.

Exclusion criteria
All physicians who are not working in PHCCs, retired PHCPs,
and who are not working in Iraq.

Ethical considerations

Institutional approval for the study (AL-Kindy College of
Medicine\Department of Community and Family Medicine\
Ethical and Scientific Committee Opinion). All the participants
are volunteers (Autonomy-make own decision to participate)
and informed about the purpose of the study as well as
the confidentiality of the gathered data. Anonymously and
no personal identification data were requested or stored.
Filling out the questionnaire by the participants, constitutes
as agreement for participation and consent to use answers
for research purposes only without revealing identity or
personal data (this note was presented on the cover letter of
the questionnaire).

Statistical analysis

Microsoft Excel was used to enter the collected data which
then be loaded into Statistical Package for the Social
Sciences (SPSS) software, version 23, IBM Corporation
SPSS statistics for windows (233 South Wacker Drive, 11"
Floor Chicago, Illinois, U.S.A) the results presented in tables
and figures, continuous variables summarized by mean and
standard deviation (SD), categorical variables summarized by
percentages and frequency distributions and compared using
Fisher’s exact test. Level of statistical significance was set at a
P <0.05. Cutoff point of diagnostic accuracy was considered
equal or more than 5 correct answers from 10 is competent
and that of confidence rate equal or more than 3 scores from
5 is confident. Likert scale was used to give the appropriate
self-perception about the correctness or incorrectness of their
answers as reflected by their self-reported certainty in their
answers.

ResuLts

The study included 330 participants, with a gender distribution
0f266 (80.6%) females and 46 (19.4%) males. This indicates a
significant predominance of females in the sample. The training
level distribution shows that family medicine specialists

constitute the largest group 180 (54.5%), followed by family
medicine permanents 68 (20.6%). The diversity in training
levels suggests a varied perspective on diagnostic radiology.
Participants were distributed across various governorates, with
the majority from Baghdad 202 (61.2%), as shown in Table 1.

The participants’ clinical practice duration varied, with
170 (51.5%) having more than 10 years of experience.
This diverse experience level is essential in understanding
the impact of experience on diagnostic performance. Only
100 (30.3%) of participants had elective rotations in diagnostic
radiology, indicating a subset with specific exposure to this
field. The majority 258 (78.2%) and 198 (60%) expressed
interest in diagnostic radiology and pulmonary medicine,
respectively, highlighting a positive attitude toward the field.
Regarding CXR interpretation, 162 (49.1%) was uncertain
about their training adequacy, emphasizing potential gaps in
training, as shown in Table 2.

Table 1: Demographic distribution of the participants

Category Frequency, n (%)
Gender
Female 266 (80.6)
Male 64 (19.4)
Total 330 (100)
Training level
Family medicine specialists 180 (54.5)
Family medicine practitioners 26 (7.9)
Family medicine permanents 68 (20.6)
General practice physicians 10 (3.0)
Other branches practitioners 18 (5.5)
Trainee doctors in rural regions 28 (8.5)
Total 330 (100)

Table 2: Primary health-care physician’s profiles and
perspectives in diagnostic radiology

Variable Frequency, n (%)
Duration of clinical practice (years)

<5 88 (26.70)

5-10 72 (21.80)

>10 170 (51.50)
Elective rotation in diagnostic radiology

No 230 (69.70)

Yes 100 (30.30)
Interest in diagnostic radiology

No 72 (21.80)

Yes 258 (78.20)
Adequate training in CXR interpretation

Maybe 162 (49.10)

No 136 (41.20)

Yes 32(9.70)
Interest in pulmonary medicine

No 132 (40.00)

Yes 198 (60.00)

Total 330 (100)

CXR: Chest X-ray
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Clinical scenarios
The lowest diagnostic accuracy was case 4 and the highest
one was case 6 Table 3.

A 20-year-old male presented to a PHCC with shortness of
breath, chest pain, and increasing wheeze. He is a known
asthmatic. On examination, he had oxygen saturation of (8§4%)
in room air and was afebrile. His respiratory rate was (28) cpm
with a heart rate of (98) bpm. There were scattered wheezes
throughout the lungs with reduced air entry bilaterally. His
CXR is shown below. What is the most likely diagnosis? (Case
number 4), as shown in Figure 1 and Table 4.

A 58-year-old male presented to a PHCC with progressive
dyspnea and leg swelling, newly developed atrial fibrillation.
He has a (20) pack/year smoking history. On examination, he
is afebrile with saturations of (90%) in air. His heart rate is (98)
bpm with a respiratory rate of (22) cpm. There is dullness and
inspiratory crackles in both lower zones. His CXR is shown
below. What is the most likely diagnosis? (Case number 6)
Figure 2 and Table 5.

Diagnostic accuracy and confidence in ten clinical
cases: [Table 3 and Figures 3, 4]

The diagnostic accuracy for ten clinical cases ranged from
140 (42.4%) to 300 (90.9%). Mean + SD (6.72 + 1.88), with
corresponding confidence levels between 226 (68.5%) and
300 (90.9%). Mean + SD (3.33 £ 0.75). The total sample

Table 3: Diagnostic performance and confidence levels in
ten clinical cases

Case Diagnostic Diagnostic
accuracy, confidence,
n (%) n (%)
Case 1 (normal CXR) 284 (86.1) 276 (83.6)
Case 2 (right lower lobe pneumonia) 260 (78.8) 300 (90.9)
Case 3 (lung abscess) 238 (72.1) 274 (83.0)
Case 4 (pneumomediastinum) 140 (42.4) 226 (68.5)
Case 5 (lobar collapse) 168 (50.9) 236 (71.5)
Case 6 (cardiogenic pulmonary edema) 300 (90.9) 286 (86.6)
Case 7 (pneumoperitoneum) 192 (58.2) 258 (78.2)
Case 8 (empyema) 172 (52.1) 248 (75.1)
Case 9 (pneumothorax) 200 (60.6) 242 (73.3)
Case 10 (COVID 19-pneumonia) 262 (79.4) 266 (80.6)

CXR: Chest X-ray

Expiration

Figure 1: Chest radiograph of pneumomediastinum

overall diagnostic accuracy and confidence were 296 (89.7%)
and 116 (77.0%), respectively. Diagnostic accuracy among
family medicine specialist 164 (91.1%) and diagnostic
confidence is 138 (76.7%) within their group, while among
nonspecialist PHCPs, diagnostic accuracy only 132 (88%)
and diagnostic confidence 116 (77.3%) within their group.
Family medicine specialists proportion contributes to
164 (55.4%) and 138 (54.3%) of diagnostic accuracy and
confidence in the sample respectively. While nonspecialist
physicians proportion contributes to 132 (44.6%) and
116 (45.7%) of diagnostic accuracy and confidence in the
sample, respectively.

Correlation between diagnostic accuracy score and
diagnostic confidence level [Figure 5]

A moderately positive correlation (» = 0.417) between
diagnostic accuracy and confidence level suggests that as
diagnostic accuracy increases, confidence levels also tend to
rise.

Associations between primary health-care physicians
characteristics and diagnostic performance metrics
[Table 6]

Table 6 shows that there was a significant association between
PHCPs characteristics and diagnostic performance metrics.
Notably, family medicine specialists demonstrate the highest
diagnostic accuracy 164 (91.1%) (Within their group), while
PHCPs with an interest in diagnostic radiology and those
with training in CXR Interpretation exhibit heightened
accuracy 234 (90.7%) and 30 (93.8%), respectively, and
confidence 208 (80.6%) and 30 (93.8%), respectively (within
their groups). Longer clinical practice duration (5-10 years)
and (>10 years) is linked to higher accuracy 66 (91.7%)
and 155 (91.2%), respectively, and higher confidence rates
60 (83.3%) and 85 (73.9%), respectively. Elective rotation
in diagnostic radiology is associated with increased accuracy
92 (92.9%) and confidence 85 (85.9%). The statistical
analysis, employing (Fisher’s Exact P values), underscores
the significance of these associations, particularly with
P values of (0.004) for both the interest in diagnostic

Figure 2: Radiograph of cardiogenic pulmonary edema
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Table 4: Answers and confidence level distribution of

Case 4
Diagnosis Frequency, n (%)
Normal CXR 84 (25.5)
Pneumomediastinum* 140 (42.4)
Pneumothorax 74 (22.4)
Rib fracture 18 (5.5)
Right lower lobe pneumonia 14 (4.2)
Confidence level
Very low 36 (10.9)
Low 68 (20.6)
Neutral 150 (45.5)
High 60 (18.2)
Very high 16 (4.8)
Total 330 (100)

*Pneumomediastinum. CXR: Chest X-ray

Table 5: Answers and confidence level distribution of

Case 6
Diagnosis Frequency, n (%)
Aortic dissection 20 (6.1)
Cardiogenic pulmonary edema* 300 (90.9)
Interstitial lung disease 6(1.8)
Normal CXR 2(0.6)
Pneumonia 2 (0.6)
Confidence level
Very low 16 (4.8)
Low 28 (8.5)
Neutral 108 (32.7)
High 82 (24.8)
Very high 96 (29.1)
Total 330 (100)

*Cardiogenic pulmonary edema. CXR: Chest X-ray

radiology and the training in CXR Interpretation. These
findings underscore the influence of (specialized training
level) and (interests) on PHCPs diagnostic competency and
confidence levels in CXR interpretation.

Association between receiving adequate X-ray training
and some demographic variables [Table 7]

The results from Table 7 demonstrate statistically significant
associations between adequate CXR training and both gender
which was (P=0.000) and training level which was (P = 0.004)
among participants. Among females, 14 (43.8%) reported
adequate training compared to 18 (56.3%) of males. Regarding
training level, family medicine specialists showed the highest
proportion 14 (43.8%) reporting adequate training, while other
nonspecialists (PHCPs) had less proportions ranging from
none (0.00%) to 8 (25.0%). PHCPs who reported that they
had adequate training had more than (10 years’) experience
was 15 (46.9%).

Discussion

The primary perquisite for managing emergency cases is

Mean =6.72
Std. Dev. = 1.887
N =330
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Figure 3: Distribution of diagnostic accuracy score among primary health
care physicians
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Figure 4: Distribution of overall confidence level mean among PHCPs

12

10 GO0 606 O

8 L 2K 4 0‘ G 60 00000 o
< * ® 60 & <o
3 6 L X J 00 0000
2 G000 0 o L X 4

4 606 0

L 2 L 2 L
2 L X2
L 2
0 L 4
0 1 2 3 4 5 6
Confidence Level

Figure 5: Correlation between diagnostic accuracy score and diagnostic
confidence level

the updated knowledge of the PHCPs that help in the early
diagnosis and management of diseases. It is challenging for
them to be have updated information and to be competent
in every emergency that they may come across. Most of the
physicians lack believes that they are competent enough to
manage emergency cases in PHC settings. Thus, for a proper
management of emergency cases, training and efficient
personnel are not enough if they work in a place that is oriented

W :2qi Journal of Community Medicine | Volume 38 | Issue I | January-June 2025
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Table 6: Associations between primary health-care physicians characteristics and diagnostic performance metrics

Variable

Diagnostic accuracy
(=5), frequency (%)

P* Diagnostic confidence P*
(confident), frequency (%)

Training level

Family medicine specialist 164 (91.1)

Family medicine practitioner 20 (76.9)

Family medicine permanent 60 (88.2)

General practice physicians 8(80.0)

Trainee doctor in rural regions 28 (100.0)

Other branch practitioner 16 (88.9)
Interest in diagnostic radiology

No 62 (86.1)

Yes 234 (90.7)
Training in CXR interpretation

Maybe 146 (90.1)

No 120 (88.2)

Yes 30(93.8)
Clinical practice duration (years)

<5 88 (14.8)

5-10 66 (91.7)

>10 155 (91.2)
Elective rotation in diagnostic radiology

No 204 (88.3)

Yes 92 (92.9)
Interest in pulmonary medicine

No 120 (90.9)

Yes 176 (88.9)

0.057 138 (76.7) 0.845
22 (84.6)
52(76.5)
8 (80.0)
22 (78.6)
12 (66.7)

0275 26 (36.1) 0.004
208 (80.6)

0.693 130 (80.2) 0.004
94 (69.1)
30 (93.8)

0.294 20 (26.3) 0.305
60 (83.3)
85 (73.9)

0.240 169 (73.2) 0.008
85 (85.9)

0.585 98 (74.2) 0.025
156 (78.8)

*P significant at <0.05, CXR: Chest X-ray

Table 7: Association between adequate X-ray training with gender and training level

Category Have you had an adequate training in CXR interpretation P*
Yes, n (%) No, n (%) Maybe, n (%)
Gender
Male 18 (56.3) 14 (10.3) 32(19.8) 0.000
Female 14 (43.8) 122 (89.7) 130 (80.2)
Level of training
Family medicine specialist 14 (43.8) 66 (48.5) 100 (61.7) 0.004
Family medicine practitioner 4 (12.5) 14 (10.3) 8(4.9)
Family medicine permanent 8(25.0) 34 (25.0) 26 (16.0)
General practice physician 4 (12.5) 4(2.9) 2(1.2)
Other branch practitioner 2(6.3) 8(5.9) 8(4.9)
Trainee doctor in rural regions 0 10 (7.4) 18 (11.1)
Duration of clinical practice (years)
<5 13 (40.6) 31(22.8) 44 (27.2) 0.000
5-10 4(12.5) 46 (33.8) 22 (13.6)
>10 15 (46.9) 59 (43.4) 96 (95.3)

*Fisher’s exact P value. CXR: Chest X-ray

to receive cold cases only, so proper and orderly oriented
ground floor to receive emergency cases is a must, along
with sufficiently equipped allocated rooms.!'* In order to be
efficient in managing the possible emergency cases in PHCCs,
the physicians need to have a wide scope of knowledge and
expertise in different subjects, however if they believe that their
information are deficient, their management will definitely be

suboptimal, this concept is solidified by the systemic review
done by Behghadami et al. in Iran, who mentioned that
continuous medical education does not only improve patients’
safety but also increases physicians motivations.!'#!

Self-confidence and real life training of physicians working
in PHCCs have crucial role in improving emergency care

Iraqi Journal of Community Medicine | Volume 38 | Issue | | January-June 2025 -




SMIAGZIUMIPXZOBBAeOATIAEIDVIHSALLIAIPOOAEIEAHIOINI/AO AU

MV TXOMADYOINX ZOHISABZIYTA+BYNIOITWNOTIZTARY HIBGHA QUG AQ Woi/Wwod mm| sfeulnoly/:dny woly papeojumod

§202/2z/10 uo

Badraddin and Al-Timeme: Competency assessment regarding interpretation of chest x-ray

management and outcome, and this concept was proved by
Forde et al. who studied the effects of training of 14 general
practitioner (GP) in real life scenarios and concluded that
class room teaching prevents delivery of a rapid and effective
emergency care.[']

Due to the potential repercussions of incorrect CXR interpretation,
accurate interpretation is essential for investigating and
managing diseases. Despite chest radiography significant role
in saving lives, it can endanger lives if interpreted improperly
or with inadequate knowledge.!'

It is unknown to what extent potential knowledge deficiency or
experience gap exists for diagnosing the CXR findings in acute
chest pathologies, such as in tension pneumothorax, aortic
dissection, or more common scenarios such as pulmonary
edema, inappropriate interpretation impacts immediate plan
of care.ll”]

As clinical decisions depend on readings, we sought in the
current study to evaluate CXR interpretation competency and
confidence rate at different levels of training regarding PHCPs
in Iraq and to determine the factors associated with successful
interpretation.

However, to the best of our knowledge, this is the first survey
done in Iraq to assess the competency and confidence rate of
PHCPs in CXR interpretation and how the patient’s clinical
history influences the CXR interpretation.

The training level distribution shows that family medicine
specialists constitute the largest group 180 (54.5%). This
revealed that the percentage of participation or response
for (all other — non specialist-five training levels) was only
150 (45.5%). This might be explained by low interest in
research work participation, especially in nonacademic
environments and decrease their willingness to participate.
Furthermore, low level of knowledge leading to low response
rate to (nonobligate/voluntary) survey and (online/not direct
face to face interview).

Furthermore, increased number of family physicians versus
GPs in PHCCs which attributed to Iraqgi MOH policy that
encourage junior residents to get through (post rotation) FM
permanency program instead of previous old GP system (after
training in rural regions) and established a (bridging system)
for the professional diploma in FM for previous old GPs in
the few years ago.

The diversity in training levels suggests a varied perspective
on diagnostic radiology. In other word, family medicine
specialists (they was predominant in the sample) are more
trained and interested in diagnostic radiology and have more
interested to participate in the survey, due to postgraduate (high
diploma and board studies) where the training curriculum
include general diagnostic radiology and research methodology
courses.

The diversity in experience level is essential in understanding
the impact of experience on diagnostic performance. Where

longer clinical practice duration (<10 years) is linked to high
accuracy 155 (91.2%) (Within their group). This result agree
with the result of a study done by Dreyer et al. at the University
of the Witwatersrand medical school, in South Africa (2023),
where the CXR interpretation diagnostic accuracy per years
of experience was the highest in participants who have more
than (10 years) of experience.!'¥! While another study done
by Mehdipoor et al., where the participants were GPs only,
revealed different results regarding physicians with more
than 10 years where explained as years since graduation can
impact the response, either because of more experience over
time, leading into improved answers accuracy or being less
fresh with given topics, leading into suboptimal accuracy and
confidence levels!!”! Surprisingly, in the current study, the
training level of (trainee doctors in rural regions) had (100%)
diagnostic accuracy, although none of them (0.0%) was agree
with getting an adequate training in CXR interpretation. This
might be explained by they were fresh postgraduation years,
and however, their percentage was 28 (8.5%) of the total
sample which is a small sample to explore this associations.

Although only 100 (30.3%) of participants had elective
rotation in diagnostic radiology which indicating a subset with
specific exposure to this field, elective rotation in Diagnostic
Radiology is associated with increased accuracy 92 (92.9%)
and confidence 85 (85.9%), this revealed the importance of
the diagnostic radiology elective rotation in improving the
accuracy and confidence of CXR interpretation. This results
agree with Al Shammari et a/. in Saudi Arabia (2021) in which
the participants who reported completing an elective rotation
in diagnostic radiology had higher diagnostic accuracy and
confidence than who did not have.!'”!

The majority of participants in the current study 258 (78.2%)
expressed interest in diagnostic radiology and highlighting a
positive attitude toward the field. Furthermore, PHCPs with
an interest in Diagnostic Radiology and those with training in
CXR Interpretation exhibit heightened accuracy 234 (90.7%)
and 30 (93.8%), respectively, and confidence 208 (80.6%)
and 30 (93.8%(respectively within their groups. This results
reveled the importance of training in CXR interpretation for
increasing the accuracy and confidence rate. The results of the
current study are also similar to Al Shammari ef al., in which
the diagnostic accuracy of participants who reported having
adequate training in CXR interpretation was slightly greater
than who did not have. Interestingly, the diagnostic accuracy
of participants in Al Shammari et al. study did not differ
significantly based on years in practice or having an interest in
diagnostic radiology or pulmonary medicine, which disagree
with current survey where 198 (60%) of the current study
participants was interested in pulmonary medicine, which also
highlighting a positive attitude toward the field.!*”’

Regarding CXR interpretation, 162 (49.1%) were (uncertain)
about their training adequacy, 136 (41.2%) reported (no)
training, and only 32 (9.7%) reported (yes) emphasizing
potential gaps in training. Even so, this characteristic is
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important and a statistically significantly associated with both
gender and duration of clinical practice were (P = 0.000) and
with training level were (P = 0.004) in PHCPs competency
assessment of CXR interpretation. This is not agree with
Al Shammari et al. study were the gender and years of
practice did not differ significantly (P < 0.05).I') However,
in the comparative study by Eisen et al. found that although
interpretation improved with training, important diagnoses
were missed and recommended more effective training,
especially in radiographic emergencies.”” Similarly, Cheung
et al. highlighted the importance of structured radiology
methods of teaching that should aim at the early postgraduate
year levels and recommended further research of the factors
influencing confidence that could result in improvement in
CXR interpretation.!

Elective rotation in diagnostic radiology is associated with
increased accuracy 92 (92.9%) and confidence 85 (85.9%).
The statistical analysis, employing (Fisher’s Exact P values)
underscores the significance of these associations, particularly
with P=0.004 for both the interest in diagnostic radiology and
the training in CXR Interpretation. These findings underscore
the influence of (specialized training level) and (interests) on
PHCPs diagnostic competency and confidence levels in CXR
interpretation.

Regarding the importance of receiving adequate X-ray training
with some demographic variables relations, the results from
Table 7 demonstrate statistically significant associations
between adequate CXR training and both gender (P = 0.000)
and training level (P =0.004) among the participants. Regarding
training level, family medicine specialists showed the highest
proportion 14 (43.8%) reporting adequate training, whereas
other nonspecialists (GPs) had less proportions ranging from
none (0.00%) to 8 (25.0%). Furthermore, 15 (46.9%) of PHCPs
who reported that they had adequate training were having more
than 10 years’ experience.

As mentioned above, FM specialties gets more opportunity to
be familiar with CXR interpretation because of that the post
graduate studies curriculum included with general radiology
course. Long duration of practice is stick with more opportunity
to get more training in CXR interpretation during continuous
daily medical work and training courses.

The current study showed a significant positive correlation
between the diagnostic confidence and accuracy in CXR
interpretation. We assume that when a physician is confident
in CXR interpretation, this interpretation is more likely to be
accurate. Eisen ef al. study showed a noticeable association
between self-reported confidence in the diagnosis and the
correctness of CXR interpretation.”

A particular feedback comment caught our attention: “the
survey has a good selection of cases; however, the provision
of clinical vignettes made the interpretation easier.” This
comment is valid because previous studies showed that
diagnostic accuracy and confidence increase when clinical

information is provided while the clinical vignettes provided
were not indicative of a specific diagnosis, the interpretation
of CXR should not be made in isolation from the clinical
information. For example, a patient with a pleural effusion
will be diagnosed with a hemothorax when a clinical history of
trauma is provided. Similarly, CXR with bilateral pulmonary
infiltrates might be diagnosed as pulmonary edema. If a clinical
history of fever and productive cough is provided, however, it
is more likely to be diagnosed as multifocal pneumonia. Hence,
providing clinical information is of paramount importance in
CXR interpretation.*’]

The highest diagnostic accuracy was the case number (six)/
(cardiogenic pulmonary edema) with diagnostic
accuracy = 300 (90.9%) and confidence rate = 286 (86.7%).
Heart failure (HF) is a common diagnosis in PHC setting; it is
becoming one of the main causes of morbidity and mortality in
the western world, which is related to poor prognoses. Even so,
CXR permits differential diagnoses with other causes of dyspnea
but has little power to exclude HF.*Y In Mehdipoor et al. study,
participants of high percentage missing diagnoses of acute
pulmonary edema which could have life-threating detrimental
consequences,!' unfortunately there was a thirty participants in
the current study miss diagnose the chest radiograph.

The second highest diagnostic accuracy was the case
number (one) in which the correct answer was normal CXR.
With diagnostic accuracy = 284 (86.1%) and a confidence
rate = 276 (83.6%), where high confidence lead to high
diagnostic accuracy, but this mean that 46 participants
or (13.9%) misdiagnosing the radiograph. The clinical
information, however, may be a distraction and lead to
false-positive interpretations. Therefore, it is suggested to
review the radiological images before reading the clinical
datal®! many physicians still use CXR for screening, with
their number decreasing slowly over time. This practice
may be harmful because the (positive predictive value) of
chest radiography is low. Moreover, further evaluation of
false-positive findings might be associated with increased cost
and risk from inappropriate additional diagnostic or unnecessary
and potentially harmful therapeutic interventions.!'®]

The lowest diagnostic accuracy was the case number (four),
in which the correct choice was pneumomediastinum with
diagnostic accuracy = 140 (42.4%), although confidence
rate =226 (68.5%), spontaneous pneumomediastinum (SPM)
is a benign condition that often presents with chest pain or
dyspnea. It can develop without a triggering event and with no
findings on chest radiography. SPM is an unusual occurrence
with few cases reported. It is seen after intrathoracic pressure
changes, leading to alveolar rupture and dissection of air along
the tracheobronchial tree. The result in the current study is
nearly similar to Caceres et al. 2008 study, in which CXR with
SPM were diagnostic only in 69% of participants.®!

This case was preceded by the case number (five) in which the
correct answer was lobar collapse, with diagnostic accuracy
168 (50.9%), and confidence rate 236 (71.5%). Lobar collapse
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refers to the collapse of an entire lobe of the lung. Individual
lobes of the lung may collapse due to obstruction of the
supplying bronchus.?” Lobar atelectasis (LA) with marked
volume loss is hard to recognize and may be easily missed.
Also presenting as a mass-like opacity may be misdiagnosed
as mediastinal or lung tumor. LA in an unusual location may
also be misdiagnosed as other entities. Familiarity with such
manifestations and consideration of anatomical alterations as
the signs of LA are important in making the correct diagnosis.®!

The total sample overall diagnostic accuracy for all the (ten)
cases was 296 (89.7%) and overall diagnostic confidence
was 116 (77%), which is apparently considered an optimal
result for the entire sample as a hall. Moreover, the diagnostic
accuracy and confidence among (FM) specialist within their
group were 164 (91.1%) and 138 (76.7%), respectively. While
for the nonspecialists was 132 (88%) and 116 (77.3%) within
their group too. Proportion of competent FM specialists among
all competent participants was 164 (55.4%) and proportion of
confident FM specialists among all confident participants was
138 (54.3%). While proportion of competent nonspecialists
among all competent participants was 132 (44.6%) and
proportion of confident nonspecialists among all confident
participants was 116 (45.7%).

In regard to competency, assessment of PHCPs in CXR
interpretation is in acute and emergent conditions. These
results were disagree with Al Shammari et al. in which the
overall accuracy was (63.1%) and overall confidence (67.8%)
which considered as (far from optimal).l'"! And disagree
with Mahdipoor study in which the diagnostic proficiency
was (poor), and overall confidence was (59%).l') Furthermore,
in Dreyer et al. study result, the diagnostic accuracy was
50.5% only.['™)

Self-perceived certainty in making a diagnosis, even with
years of experience, may not necessarily reflect on the
correctness of diagnosis. Other studies such as the one by
Eisen et al.?? showed a noticeable association between
self-reported confidence in the diagnosis and the correctness
of diagnoses for CXRs, in our study; this was the case for a
majority of vignettes (8 out of 10). The primary source of error
for our participants, we believe, was knowledge and training
deficiency, which led many of them astray, and explain the
relative low response rate to participate in the current survey
from noncompetent and/or nonconfident PHCPs in Iraq
regarding CXR interpretation in acute and emergent conditions.

CoNCLUSIONS

The competency of Iraqi PHCPs in CXR interpretation in
acute and emergency conditions who was participating in
this study was generally optimal. Overall accuracy is 89.7%).
Nonspecialist PHCPs was less competent (88%) than FM
specialists (91.1%) within their groups that pointing to
knowledge and training defect. Training level (specialty),
long experience >10 years, interest in diagnostic radiology,
and pulmonary medicine training in CXR interpretation,

elective rotation in diagnostic radiology were of high value
in increasing participant’s diagnostic accuracy and diagnostic
confidence in CXR interpretation in the acute and emergent
conditions.
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