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Dear CCCN Members

As I write this column, I look to my calendar to see 
it is mid-winter… only mid-winter in my mind. During 
this past holiday season many people in central and east-
ern Canada endured a significant ice storm that took 
away electricity from more than 500,000 homes and 
businesses. 

As the temperature dropped to 2 degrees Celsius inside, 
we were forced from our home. We sought shelter with 
friends and family and without the distraction of television 
or internet I was afforded the rare opportunity to sit back 
and reflect. These were my thoughts: What about the mar-
ginalized people in our society; those who live in poverty; those 
who may live without electricity or shelter indefinitely. Are they 
complaining that the hydro company is not working fast enough? 
No, they are wondering how they will pay the rent, or purchase 
enough food to feed their children and clothing to keep their chil-
dren warm. The basic necessities of life; those needs that come 
before all others. 

Did you know that as many as 1.3 million Canadians have 
experienced homelessness or housing insecurity within the 
past five years? 
•	 30,000 people are homeless on any given night
•	 2,880 of these people are unsheltered
•	 14,400 are staying in emergency shelters
•	 4,464 are in temporary institutional accommodations 
•	 7,350 are staying in domestic violence shelters

•	 the median length of stay in an emergency shelter in 
Canada is 50 days

•	 homelessness costs the Canadian economy $7 billion 
annually

Stats from http://www.homelesshub.ca/Resource-
Files/Documents/SOHC2013_print.pdf

The homeless are truly the invisible population.
So, how does poverty affect cardiovascular health and 

well-being? Admission rates to our local coronary care units 
increased significantly this Christmas, as people used funds ear-
marked for cardiovascular medications to purchase basic neces-
sities taken away by the extreme environmental conditions. 

We often speak of modifiable and non-modifiable risk fac-
tors for cardiovascular disease. I ask you to have the courage 
to advocate for these marginalized and invisible populations. If 
socioeconomic status is the number one determinant of health 
then we, as cardiovascular nurses, must bring voice to our con-
cerns and lobby for action. Cardiovascular disease prevention 
can only occur once basic life-sustaining necessities have been 
secured. Health promotion and advocacy “start with us”.  ♥

With courage,
Susan Morris
CCCN President

PresiDent’s messAge

cccn Dates to 
remember
•	 April 1, 2014: CCCN Annual General Meeting and 

Scientific Sessions Abstract Submission Deadline

•	 June 7, 2014: CCCN Spring Conference 
“Prevention and Intervention: Untangling 
Cardiovascular Disease,” Calgary, AB

•	 August 31, 2014: Recognition and Awards 
Submission Deadline

•	 August 31, 2014: Clinical Improvement Grant 
Submission Deadline

•	 October 25–28, 2014: CCCN Annual General 
Meeting & Scientific Sessions in conjunction 
with the Canadian Cardiovascular Congress, 
Vancouver, BC

cardiovascular 
nursing excellence 
recognition Program
Do you know a nurse who deserves recognition for 
his/her accomplishments and contributions to the 
field of cardiovascular (CV) nursing?

Each year CCCN honours CV nurses with awards that 
celebrate their nursing excellence. Nominations for a 
CCCN CV Nursing Excellence Award are now open 
and will close August 31, 2014. The awards will be pre-
sented at the CCCN Annual General Meeting & Scien-
tific Sessions, October 25–28, 2014, in Vancouver, B.C.

Please consider nominating a nurse you believe exem-
plifies the best in CV nursing.

For nomination guidelines and additional information 
visit www.cccn.ca



4 Canadian journal of cardiovascular nursing

clinicAl column

A systematic Approach to Basic  
chest radiograph interpretation:   
A cardiovascular Focus
Jennifer r. Watters, rn, mn, ACnp, np(A)

The purpose of this column is to provide a basic over-
view and approach to chest radiograph assessment and 
interpretation of cardiovascular disease for critical care, 
cardiovascular and advanced practice nurses. An under-
standing of the underpinnings of chest radiography pro-
vides the novice learner with the foundation to advance 
his/her skills. Using a systematic approach to recognize the 
features of a normal chest radiograph, one will be better 
able to identify the most common abnormal findings with 
cardiovascular disease.

Often, the nurse is the first to be alerted to a completed 
chest radiograph and will have the most current knowl-
edge of the patient’s clinical assessment. This presents the 
opportunity for the nurse to promptly detect findings of 
an abnormal chest radiograph, correlate these to the clin-
ical findings, interpret the radiology report and alert the 
team for timely review and initiation of medical interven-
tions as needed.

For the acute care nurse practitioner, ordering and inter-
preting chest radiographs, often in consultation with radiol-
ogists or attending physicians, is an important component of 
practice when managing the inpatient care of cardiovascular 
patients. This skill set is not only important for diagnostic 
purposes, but also helps guide timely medical therapies and 
interventions (Duong et al., 2001). 

indications and overview
Chest radiographs are routinely used after interventions 

or surgical procedures and are an important piece of the car-
diovascular assessment. The chest radiograph provides an 
estimate of heart size and images pulmonary vascular and 
aortic findings, lung parenchyma, pleural disease and chest 
wall pathology. This information contributes to the manage-
ment of cardiovascular disease in a patient with many diagno-
ses (Hutchison, 2011; Peng, Hou, Li, & Chen, 2007; Studler 
et al., 2008; Tolma et al., 2011).

Portable chest radiographs account for the majority of 
radiographs in intensive care units and are usually performed 
in critically ill patients who have urgent findings that require 
prompt detection and intervention. While portable chest 
radiograph image quality is often limited and interpreta-
tion is challenging, it does still provide valuable diagnostic 
information (Asrani, Kaewlai, Digumarthy, Gilman, & Shep-
ard, 2011; Eisenhuber, Schaefer-Prokop, Prosch, & Schima, 
2012). 

Whenever possible, it is important to review and com-
pare the current radiograph with the previous chest radio-
graphs. Comparing radiographs may demonstrate disease 
progression and/or the effects of treatments and interven-
tions, such as progressive pleural effusion accumulation or 
resolving pneumothorax. Furthermore, additional subtle 

Canadian Journal of Cardiovascular Nursing

Abstract
In this column, I will provide a general overview to the indica-
tions and basic chest radiograph features such as density, views 
and technical quality. A systematic approach to radiographic 
interpretation is outlined. This proposed approach follows ana-
tomical structures organized in alphabetical order (airway, bone, 
cardiac, diaphragm, extras and frame), while considering a range 
of pathophysiological findings. Common cardiovascular findings 
reviewed include atelectasis, pneumothorax, pleural effusions, 

congestive heart failure, pulmonary edema, consolidation and 
pneumonia. While chest radiography is an important diagnostic 
tool for monitoring patients, correlation to the patient’s clinical 
assessment is always required.

Key words: chest radiography, chest radiograph interpre-
tation, cardiovascular, cardiac silhouette, pleural effusion, 
pneumothorax, congestive heart failure, pulmonary edema, 
critical care nurses
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findings may be picked up, as quality in technique may 
have varied between the different radiographs (Hutchi-
son, 2011).

A number of studies have investigated the clinical value 
of routine versus clinically indicated radiographs in the 
intensive care unit and after cardiac surgery. Some pro-
posed advantages identified in conducting chest radio-
graphs only when clinically indicated include lower costs, 
lower false-positive results and less radiation for the 
patient. Other studies conclude that routine chest radio-
graphs should still be performed because of the incidence 
of new findings, poor association with clinical examina-
tion, changes in therapy based on findings and that it may, 
in fact, be more cost effective if findings are caught at an 
earlier stage. One study found that in daily chest radio-
graphs, 20% showed new major findings that were unsus-
pected clinically and otherwise would have been missed 
(Mettler, 2005). Although routine chest radiographs often 
yield low incidence of clinically important findings, clini-
cal assessment alone is not sufficient and, therefore, these 
are still common practice in many intensive care and post 
cardiac surgical units (Graat et al., 2006; Mettler, 2005; 
Tolma et al., 2011). 

A preliminary understanding of radiographic interpreta-
tion considers the basic features such as densities, views and 
technical quality of the film.

Densities
There are four basic radiographic densities, which appear 

as black, white and shades of grey due to the various ways 
the body structures and tissues absorb the x-ray beam. 
Low-density materials appear darker than those of high 
density.

Listed in order of density: 
•	 Black: gas (air), located in the trachea, bronchi, or 

stomach
•	 Dark grey: subcutaneous tissue or fat
•	 Light grey: (soft tissue) heart, blood vessels, muscles and 

diaphragm
•	 White: bone, calcium deposits, prosthesis, contrast 

material or metal.
(Duong et al., 2001; Siela, 2008)

Views
The conventional frontal chest view is taken on full inspi-

ration with the patient erect. The standard frontal radiograph 
is posteroanterior (PA). The PA view refers to the projec-
tion of the x-ray beam, which passes from the posterior to 
the anterior aspect with the film as close to the anterior chest 
wall as possible. This helps reduce the magnification and 
enhances the sharpness of the image.  In critically ill, unsta-
ble or suspected unstable patients, who often are not able to 
stand erect, an anterioposterior (AP) portable bedside chest 
radiograph will be performed. In the AP view, the x-ray beam 
is projected anteriorly to posteriorly, with the film behind the 
patient’s back. The technical quality of the AP radiograph is 
lower; there is more magnification, making the heart appear 
enlarged and the images are less sharp (Goodman, 1999; 
Hutchison, 2011).

Additional views may be obtained. The lateral views can 
offer views of structures or lesions behind the mediastinum, 
the heart and near the diaphragm. Lateral views are more sen-
sitive than frontal radiographs for detecting pleural effusions.  
Lateral decubitus views, taken when the patient is lying on 
his/her side, help demonstrate free-flowing pleural fluid or 
pneumothorax (Duong et al., 2001; Maycher, 1993; Siela, 
2008).

Technical Quality
Accuracy of chest radiographs depends on the quality 

of the film. Therefore, it is important to take into account 
the following factors when determining the technical qual-
ity of the chest radiograph: penetration, inspiration, and 
rotation.
•	 Penetration or exposure: There is suff icient 

penetration when the chest radiograph reveals faint 
details of the thoracic vertebral bodies and lung 
markings. Over-penetration, meaning too dark, or 
under-penetration, meaning too light, may cause 
misinterpretation of the chest radiograph. For 
example, films that are exceptionally light can mimic 
congestive heart failure.

•	 Inspiration: On full or adequate inspiration, one should 
be able to count six ribs anteriorly or 10 posterior ribs 
above the diaphragm. If few ribs are counted above the 
diaphragm, then it would be considered low inspiratory 
effort or low lung volumes.

Watters, J.R.

Figure 1: Basic chest radiograph anatomy 
Koning, J.L. (2013). Basic anatomy on a PA chest x-ray. 
Retrieved from http://radiologypics.com/category/chest/
page/3/
Image used with permission.
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•	 Rotation: If the patient is rotated, or not well centred, 
the images will be difficult to accurately assess or may be 
misinterpreted. Looking at the position of the clavicle 
heads will help determine if the patient is rotated. 
Ensure that the spinous process/vertebral column is 
centred in the middle of the medial ends of the clavicles 
(Duong et al., 2001; Hutchison, 2011; Maycher, 1993; 
Siela, 2008).

systematic Approach
A systematic approach, in a directed search pattern, 

should be used when examining a radiograph to mini-
mize the risk of missing pathological findings. Different 
approaches exist, for example, examining the radiograph 
structure-by-structure, side-to-side or top-to-bottom 
(Duong et al., 2001; Goodman, 1999; Maycher, 1993; Siela, 
2008).

The following proposed approach, follows struc-
tures organized in alphabetical order to help the novice 
learner. Figure 1 illustrates the basic chest radiographic 
anatomy. 

A: Airway, Apices and Lung Fields
Look at the trachea. Is the trachea midline or deviated 

to one side? Is there an endotracheal tube? If so, is it in the 
right position? It should be positioned at less 2 cm above 
the carina with an ideal position being at 5 cm. The carina 
is where the trachea bifurcates into the left and right bron-
chi. Tracheal deviation may indicate pneumothorax, major 
atelectasis, tumour, or mediastinal shift (Hutchison, 2011; 
Siela, 2008).

Look at the apices of the lungs. Do you notice any pneu-
mothorax? (See Figure 2 to locate the apical area of the 
lungs.)

Look at the lobes of the lungs (three on the right, two 
on the left). The lobes are separated by fissures, which will 
appear to be as narrow white lines. 

Look at the lungs fields. Lungs consist of air and very 
small blood vessels. Normally, there will be thin, linear 
markings, which are branching pulmonary vessels extend-
ing to the lateral edges of the chest wall. Look for these 
lines in both lungs. Do they extend to the edges? If not, 
a pneumothorax may be present. Are there Kerley lines? 
Kerley B lines (being the most common) are horizontal 
lines that can be found near the costophrenic angle and 
lateral wall, which represent interstitial pulmonary edema 
(See Figure 3) (Duong et al., 2001; Goodman, 1999; Siela, 
2008). 

Look at the costophrenic angle (See Figure 1). The cost-
ophenic angle is where the lateral hemidiaphragms meet 
the chest wall and should appear as sharp-shaped “V”. Free 
fluid is heavier than the air-filled lung and, therefore, will 
appear at the base of the pleural cavity when the patient is 

in the upright position. Fluid will cause the costophrenic 
angles to become shallow or blunted.  For a pleural effusion 
to be visible on a frontal radiograph, it takes approximately 
250 ml of fluid to be present. The lateral view is more sensi-
tive for detecting small pleural effusions (Goodman, 1999; 
Siela, 2008). 

Figure 2: Areas on chest radiography 
This image shows the apical, hilar, retrocardial areas and areas 
below the diaphragm areas (from top to bottom). 
Smithuis, R., & van Delden, O. (2013). Hidden areas. 
Retrieved from http://www.radiologyassistant.nl/en/
p497b2a265d96d/chest-x-ray-basic-interpretation.html
Image used with permission.

Figure 3: Kerley B Lines 
Koning, J.L. (2013). Kerley B lines. Retrieved from  http://
radiologypics.com/category/chest/page/6/
Image used with permission.

Clinical Column: A Systematic Approach to Basic Chest  
Radiograph Interpretation: A Cardiovascular Focus
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B: Bones
Look at the ribs, clavicles, scapulae, spine and humeral 

heads. Are there any deformities? Are the ribs symmetrical 
and is the radiograph taken on full inspiration? 

C: Cardiac 
Look at the shape and size of the heart. The normal heart 

is represented by a homogenous shadow on the chest radio-
graph because blood, heart muscle and cardiac tissue have 
similar radio-densities. The heart shadow is referred to as 
the cardiac silhouette. Change in size and shape of the car-
diac silhouette and great vessels on chest radiography is 
helpful information for identifying cardiac disease (Baron, 
2000).

Heart shape. Changes in the cardiac silhouette may be 
seen in myocardial hypertrophy, dilatation in the cardiac 
chamber from either a weakened myocardium, as seen in 
ischemic heart disease and cardiomyopathy. Additionally, 
changes may be seen with fluid volume overload of the 
chamber and, finally, with calcification of the cardiac struc-
tures, related degenerative changes, ischemia or inflamma-
tory disease (Baron, 2000).

The left cardiac contour is composed of four segments. 
The upper most bulge is the aortic knob, representing the 
aortic arch. The main pulmonary artery is the next bulge 
below the aortic knob. The left atrial appendage is under-
neath the main pulmonary artery and may appear small, flat 
and slightly concave. The remainder of the left side of the sil-
houette is the broad curve of the lateral wall of the left ventri-
cle. The right heart border in the upper segment represents 

the superior vena cava, and the rest of the right side forms 
the lateral wall of the right atrium (See Figure 1) (Baron, 
2000; Hutchison, 2011; Siela, 2008).

The border of the cardiac silhouette should be a clearly 
defined and distinct border. Loss of a well-defined border 
may suggest consolidated lung, pleural effusion or an intra-
thoracic mass (Hutchison, 2011). 

Heart size. Enlargement of the cardiac silhouette, or car-
diomegaly, is a sign of heart disease. The cardiothoracic ratio 
(CTR) is a commonly used method of measuring the size of 
the heart. CTR is determined by measuring the transverse 
cardiac diameter with the widest diameter of the internal 
chest wall. A ratio of 50% or 1:2 is considered the upper limit 
of normal. Global enlargement may represent longstanding 
coronary artery disease, hypertension, valvular disease, peri-
cardial disease, dilated cardiomyopathy, congenital disease 
or large pericardial effusion (See Figure 4) (Baron, 2000; 
Hutchison, 2011).

Mediastinum. Look at the mediastinal area. The 
mediastinum is the area between the left and right lung, 
separating the pleural spaces. Mediastinal widening can 
represent focal masses or infiltrative diseases such as hem-
orrhage, infection, postoperative cardiac surgery changes 
or thoracic aortic aneurysm (Goodman, 1999; Siela, 
2008).

Hilum. The left and right pulmonary arteries define the 
hilum (See Figure 2). Pulmonary arteries and veins appear 
blotchy because of various sizes and thickness of bloody ves-
sels. Pulmonary vessels and bronchi branch out from the 
hila, extending out to the peripheral lungs and gradually 
decrease leaving only pulmonary vessels and no bronchi. 
These are known as bronchovascular markings (Goodman, 
1999; Siela, 2008). 

Cephalization refers to dilated upper lobe blood vessels 
and haziness of the hilar vessels which may be seen in pul-
monary venous hypertension, for example with left ventric-
ular failure.  With pulmonary artery hypertension, which can 
be caused by emphysema, pulmonary emboli and vasocon-
strictive states, the radiograph may show hugely dilated hilar 
trunks in response to the constricted arterial bed (Hutchi-
son, 2011; Siela, 2008). 

D: Diaphragm
Look at the diaphragm (See Figures 1 and 2). The right 

diaphragm is normally higher than the left and each hemid-
iaphram will appear dome-shaped. The outline of the dia-
phragm should be clear and smooth, and there should be a 
well-defined costophrenic angle, as discussed above. A flat 
and depressed diaphragm is a sign of hyperinflated lungs, as 
in chronic obstructive disease or tension pneumothorax. An 
elevated diaphragm may represent phrenic nerve damage, 
abdominal distension or collapsed lung. A gastric air bubble 
may be visible below the left diaphragm (Duong et al., 2001; 
Goodman, 1999; Siela, 2008). 

Figure 4: Cardiomegaly and heart failure
Smithuis, R., & van Delden, O. (2013). Large heart and heart 
failure. Retrieved from http://www.radiologyassistant.nl/
en/p497b2a265d96d/chest-x-ray-basic-interpretation.html
Image used with permission.

Watters, J.R.
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E: Extras
Look for endotracheal tubes, chest tubes, feeding tubes, 

central line catheters, pacemaker and leads. Correct place-
ment of support equipment should be confirmed by a radiol-
ogist. In the postoperative cardiac surgery patient, surgical 
clips, sternal wires or other sternal closure devices, new 
valves and grafts should also be noted.

F: Frame (soft tissue) 
Look at the frame or outer soft tissue areas of the body. 

Subcutaneous emphysema, air in the subcutaneous layer of 
the skin or soft tissue, may occur from a chest tube or chest 
trauma. Breast tissue shadows may cause opacities on the 
lower lung fields (Mettler, 2005; Siela, 2008). 

common cardiovascular Findings
Atelectasis 

Atelectasis refers to hypo-inflation or lobar collapse of 
either the entire lung or part of the lung (See Figure 5). 
The affected area may show signs of an increased opacity, 
loss of the contour of the diaphragm and heart structures, 
lung volume loss associated with mediastinal shift and/or 
displacement of fissures. There are two types of atelecta-
sis: obstructive and compressive. Air bronchograms may 
help differentiate between the causes of atelectasis. The 
absence of an air bronchogram would suggest an obstruc-
tive cause, as seen with endotracheal obstruction; the pres-
ence of an air bronchogram would suggest a compressive 
cause of atelectasis related to pleural effusion or pneumo-
thorax. Plate atelectasis refers to band-like lung opacities 
with sharper margins. If the area of lung opacity becomes 
progressively larger, one should be wary that a respiratory 
infection may be present (Asrani et al., 2011; Eisenhuber 
et al., 2012).

In the postoperative cardiac surgery patient, effects of 
both the anesthesia and surgery are known to contribute to 
atelectasis formation. This would include depressed cough 
reflex, immobilization due to pain and thickened secretions. 
In order to help prevent atelectasis and discourage mucus 
plug formation, prompt ambulation and mobilization after 
surgery is recommended (Asrani et al., 2011).

Figure 6: Left pneumothorax
Image showing retracted visceral pleura indicating a pneu-
mothorax (blue arrow) and visible horizontal line indicating 
a hydropneumothorax (yellow arrow). 
Smithuis, R., & van Delden, O. (2013). Pneumothorax 
and hydropneumothorax. Retrieved from http://www.
radiologyassistant.nl/en/p497b2a265d96d/chest-x-ray-
basic-interpretation.html
Image used with permission. 

Figure 7: Left pleural effusion
Single frontal chest radiograph demonstrates a moderate 
sized left pleural effusion, enlarged cardiac silhouette and 
possible left lower lung consolidation.
Koning, J.L. (2013). Unilateral pleural effusion. Retrieved 
from http://radiologypics.com/category/chest/page/7/
Image used with permission. 

Figure 5: Right lower lobe atelectasis
Image on the left is a previous film. Image on the right 
demonstrates right lower lobe atelectasis (red arrow) and 
normal right heart border (blue arrow). 
Smithuis, R., & van Delden, O. (2013). Atelectasis. 
Retrieved from http://www.radiologyassistant.nl/en/
p497b2a265d96d/chest-x-ray-basic-interpretation.html
Image used with permission. 

Clinical Column: A Systematic Approach to Basic Chest  
Radiograph Interpretation: A Cardiovascular Focus
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Pneumothorax
Pneumothorax, or collapsed lung, appears as a hyperlu-

cent (darker) pleural space, with no lung markings and a vis-
ceral pleural line (See Figure 6). A visceral pleural line is a 
thin white line that separates the air in the lung and air in 
the pleural space. When the pneumothorax collapses the 
lung, the lung markings will appear crowded. Pneumotho-
races are more apparent on erect films, as air rises. Hydro-
pneumothorax is when fluid (hydro) and air (pneumo) are 

both in the pleural space. On an upright film, the lower pleu-
ral space will appear radiodense, representing fluid, and the 
upper space will appear radiolucent, representing air. Soft tis-
sue emphysema may also be seen in the presence of a pneu-
mothorax.  Pneumothoraces can be caused by trauma, chest 
tube removal, iatrogenic sequelae from central line place-
ment and other procedures, or barotrauma in the ventilated 
patient. A pneumothorax may require the insertion of a chest 
tube in order for it to resolve (Asrani et al., 2011; Eisenhuber 
et al., 2012; Goodman, 1999; Hutchison, 2011; Pacharn et 
al., 2002).

A tension pneumothorax is a medical emergency requir-
ing rapid decompression. On chest radiograph, signs of a 
tension pneumothorax include collapsed lung, shifted medi-
astinum to the contralateral side and flattened diaphragm. 
On clinical assessment, signs and symptoms include rapid 
onset of respiratory failure, unilateral decreased breath 
sounds, deviated trachea to the contralateral side and jug-
ular venous distention (Eisenhuber et al., 2012; Goodman, 
1999). 

Pleural Effusions
A pleural effusion is fluid in the pleural space (See Fig-

ure 7). The fluid may consist of transudate, exudate, blood, 
bile or chyle. It may be present in settings such as conges-
tive heart failure, emphyema, trauma, post procedures or 
surgery. Pleural effusions are more easily assessed on erect 
films, which may show shallow or obliterated costophrenic 
angle, blunted lateral costophrenic angle and/or horizontal 
fluid level. It requires approximately 250 ml of pleural fluid to 
blunt the costophrenic angle on the frontal view (Eisenhuber 
et al., 2012; Siela, 2008).

Peng et al. (2007) reported between 43%–91% of 
patients who undergo coronary artery bypass graft (CABG) 
surgery developed a pleural effusion within the first few days 
postoperatively, which were generally small, unilateral and 
resolved spontaneously or with conservative management. 
They found that the incidence of developing a new symp-
tomatic large (>25% of the hemithorax) pleural effusions 
first diagnosed at more than 30 days postop CABG was 
3.1%, exudative effusions being most common. Patients 
with pleural effusions that developed greater than 90 days 
postoperatively were found to more commonly have transu-
dative type effusions and were associated with left ventric-
ular impairment. In these patients, their effusions tended 
to settle with conservative treatment and to not reappear 
(Peng et al., 2007).

Congestive Heart Failure and Pulmonary Edema
Identifying the cause of dyspnea, or shortness of 

breath in a patient with both cardiac and respiratory 
disease can be difficult, and clinical findings often pre-
cede radiological changes. Major guidelines recommend 
that chest radiography should be used as a diagnostic 
tool in the workup of a patient with dyspnea. However, 

Figure 8: Pulmonary edema
Koning, J.L. (2013). Pulmonary edema. Retrieved from 
http://radiologypics.com/category/chest/page/6/
Image used with permission. 

Figure 9: Right middle lobe consolidation/
pneumonia 
Koning, J.L. (2013). Right middle lobe pneumonia. Retrieved 
from http://radiologypics.com/category/chest/page/7/
Image used with permission.

Watters, J.R.



10 Canadian journal of cardiovascular nursing

Asrani, A., Kaewlai, R., Digumarthy, S., Gilman, M., & Shepard, J. (2011). 
Urgent findings on portable chest radiography: What the radiologist 
should know. American Journal of Roentgenology, 196, S45–S61. 

Baron, M.G. (2000). The cardiac silhouette. Journal of Thoracic Imaging, 
15, 230–242.

Duong, M., Timoney, P., MacNicholas, R., Kitchen, J., Mustapha, M., & 
Arunasalam, U. (2001). ABC’s of chest x-ray. Trinity Student Medical 
Journal, 2, 11–14. 

Eisenhuber, E., Schaefer-Prokop, C.M., Prosch, H., & Schima, W. (2012). 
Bedside chest radiography. Respiratory Care, 57, 427–443. 

Goodman, L.R. (1999). Felson’s principles of chest roentgenology: A pro-
grammed text (2nd ed.). Philadelphia, PA: Saunders. 

Graat, M.E, Choi, G., Wolthuis, E., Korevaar, J.C., Spronk, P.E, Stoker, J., 
Vroom, M.B., & Schultz, M.J. (2006). The clinical value of daily rou-
tine chest radiographs in a mixed medical-surgical intensive care unit 
is low. Critical Care, 10(1), 1–7. 

Hutchison, S.J. (2011). Principles of cardiovascular radiology. Philadelphia, 
PA: Elsevier Saunders. 

Koning, J.L. (2013). Radiologypics.com: Open access radiology education. 
Retrieved from http://www.radiologypics.com

Martindale, J.L., Noble, V.E., & Liteplo, A. (2013). Diagnosing pulmonary 
edema: Lung ultrasound versus chest radiography. European Journal of 
Emergency Medicine, 20, 356–360. 

Maycher, B. (1993). Use of chest x-rays by the primary care physician. 
Medicine North America: The Add-On Journal of Continuing Medical 
Education, 16, 847–850.

Mettler, F.A. (2005). Essentials of radiology (2nd ed.). Philadelphia, PA: 
Elsevier Saunders. 

Mueller-Lenke, N., Rudez, J., Staub, D., Laule-Kilian, K., Klima, T., Per-
ruchoud, A.P., & Mueller, C. (2006). Use of chest radiography in 
the emergency diagnosis of acute congestive heart failure. Heart, 92, 
695–696. 

Pacharn, P., Heller, D.N.D., Kammen, B.F., Bryce, T.J., Reddy, M.V., Bailey, 
R.A., & Brasch, R.C. (2002). Are chest radiographs routinely neces-
sary following thoracostomy tube removal? Pediatric Radiology, 32, 
138–142. 

Peng, M., Hou, C.J., Li, J., Hu, P., & Chen, C. (2007). Prevalence of symp-
tomatic large pleural effusions first diagnosed more than 30 days after 
coronary artery bypass graft surgery. Respirology, 12, 122–126.

Siela, D. (2008). Chest radiograph evaluation and interpretation. AACN 
Advanced Critical Care, 19, 444–473. 

Smithuis, R., & van Delden, O. (2013). Chest x-ray basic interpretation. 
Retrieved from http://www.radiologyassistant.com

Studler, U., Kretzschmar, M., Christ, M., Noveanu, M., Schoetzau, A., Per-
ruchoud, A., Steinbrich, W., & Mueller, C. (2008). Accuracy of chest 
radiographs in the emergency diagnosis of heart failure. European Soci-
ety of Radiology, 18, 1644–1652. 

Tolma, M., Kroner, A., van den Homberg, C.L., Rosseel, P.M., Rijpstra, 
T.A., Dijkstra, H.A., …van der Meer, N.J. (2011). The clinical value 
of routine chest radiographs in the first 24 hours after cardiac surgery. 
International Anesthesia Research Society, 112(1), 139–142. 

reFerences

Mueller-Lenke et al. (2006) reported that chest radiog-
raphy was only moderately accurate in diagnosing con-
gestive heart failure in patients with dyspnea presenting 
to the emergency department, and the accuracy in iden-
tifying pulmonary edema was as low as 69% (Martindale, 
Noble, & Liteplo, 2013; Mueller-Lenke et al., 2006; Stud-
ler et al., 2008).

Pulmonary edema and dyspnea may result from con-
gestive heart failure, fluid overload, renal failure, increased 
permeability edema, coronary artery disease and arterial 
hypertension (See Figure 8). Signs on radiograph of pul-
monary edema may include dilated and decreased sharp-
ness of vascular structures. Peribronchial cuffing, described 
as donut-shaped opacities, may result from the edema wid-
ening the bronchial wall and make the edges less distinct. 
Batwing or butterfly pattern, which is a result of intersti-
tial edema, is seen as bihilar consolidation or increased 
opacity. Kerley lines, the thin linear pulmonary opacities 
described earlier, are other indications of interstitial pul-
monary edema (See Figure 3). In addition to these signs, 
in congestive heart failure pleural effusions and cardio-
megaly are often present (See Figure 4) (Eisenhuber et al., 
2012; Mueller-Lenke et al., 2006; Siela, 2008; Studler et 
al., 2008).

Consolidation and Pneumonia
Consolidation refers to opacified (whitened) appearing 

lung tissue, as a result of fluid or tissue replacing the air and 
alveoli space (See Figure 9). Causes may include pneumonia, 

cardiogenic shock or acute respiratory distress syndrome. 
Pneumonia appears as poorly defined patchy areas of con-
solidation, typically accompanied by air bronchograms. The 
appearance of the consolidation, seen as an area of opacity, 
will often change on radiograph over days, with pneumonia 
infiltration. Complications of pneumonia may include pleu-
ral empyema, fistulas, or abscess (Eisenhuber et al., 2012; 
Siela, 2008).

conclusion
A basic overview and approach to chest radiograph assess-

ment and interpretation in cardiovascular disease has been 
provided. The skill of chest radiograph interpretation devel-
ops with practice and will build over time. While chest radi-
ography is an important diagnostic tool for monitoring 
patients, correlation to the patients’ clinical assessment is 
always essential. ♥
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Abstract
Background: Cardiac pain and/or discomfort arising from acute 
coronary syndromes (ACS) can often be severe and anxiety-pro-
voking. Cardiac pain, a symptom of impaired myocardial perfu-
sion, if left untreated, may lead to further myocardial hypoxia, 
which can potentiate myocardial damage. Evidence suggests that 
once ACS patients are stabilized, their pain may not be adequately 
assessed. Lack of knowledge and problematic beliefs about pain 
may contribute to this problem. To date, no standardized tools are 
available to examine nurses’ specific knowledge and beliefs about 
ACS pain that could inform future educational initiatives. 

Aim: To examine the content validity of the Toronto Pain Man-
agement Inventory-ACS Version (TPMI-ACS), a 24-item tool 
designed to assess nurses’ knowledge and beliefs about ACS pain 
assessment and management. 

Methods: Eight clinical and scientific experts rated the relevance 
of each item using a four-point scale. A content validity index 

was computed for each item (I-CVI), as well as the total scale, 
expressed as the mean item CVI (S-CVI/AVE). Items with an 
I-CVI ≥ 0.7 were retained, items with an I-CVI ranging from 
0.5–0.7 were revised and clarified, and items with an I-CVI ≤ 
0.5 were discarded. 

Results: I-CVIs ranged from 0.5–1.0 and the S-CVI/AVE was 
0.90, reflecting high inter-rater agreement across items. The least 
relevant item was eliminated. 

Conclusions: Preliminary content validity was established on the 
TPMI-ACS version. All items retained in the TPMI-ACS version 
met requirements for content validity. Further evaluation of the psy-
chometric properties of the TPMI-ACS is needed to establish crite-
rion and construct validity, as well as reliability indicators.

Key words: content validity, psychometric properties, Acute 
Coronary Syndromes, Toronto Pain Management Inventory-
ACS Version
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Acute coronary syndromes (ACS) are among the most 
common reasons for emergency room visits and are leading 
causes of morbidity and mortality worldwide (Heart and 
Stroke Foundation of Canada [HSFC], 2003; Ko et al., 2010; 
Manuel, Leung, Nguyen, Tanuseputro, & Johansen, 2006; 
Rosamond et al., 2008; World Health Organization, 2008). 
ACS refers to a continuum of acute manifestations of coro-
nary artery disease (CAD), including unstable angina (UA), 
non-ST-segment-elevation-myocardial infarction (NSTEMI), 
and ST-segment-elevation MI (STEMI) (Eftekhari, Bukjar-
voich, Aziz, & Hong, 2008; Kumar & Cannon, 2009). Glob-
ally, ACS-related hospitalizations pose a significant health care 
system burden. Each year in the United States, approximately 
1.36 million people with CAD are hospitalized with ACS. 
Of those, 810,000 are admitted for acute myocardial infarc-
tion (AMI); the remainder are hospitalized for UA (Pizzo & 
Clarke, 2012). In Canada, the 2005 hospitalization rate for 
ACS was 391 per 100,000 population and 249 per 100,000 
population for men and women, respectively (Ko et al., 2010). 
Among those admitted for NSTEMI or STEMI, the Canadian 
in-hospital mortality rate is 9.7% (Tu et al., 2006).

Chest pain arising from acute coronary syndromes (ACS) 
is typically severe and anxiety-provoking. Individuals who 
present with cardiac-related pain may often describe their 
symptoms as discomfort, tightness or heaviness. Alternately, 

some people do not experience chest pain and have what is 
termed “silent ischemia”. Again, some may present with indi-
vidual, non-traditional symptoms regarded as “anginal equiv-
alent symptoms” such as fatigue, nausea and vomiting, and/
or shortness of breath (SOB). Ischemic cardiac pain, whether 
perceived or silent in nature, can cause further myocardial 
damage and may lead to lethal dysrhythmias (Kaandorp et al., 
2005; Moser & Dracup, 1996). Anxiety, in the context of an 
ACS event may, in fact, increase perceived chest pain intensity 
(Ploghaus et al., 2001). In turn, anxiety produces high levels 
of adrenergic activity, which can increase myocardial oxygen 
demand, worsen ischemia, and produce greater pain inten-
sity (Rosen, 2012). Gold-standard treatment for ACS is early 
diagnostic cardiac catheterization (CATH) and reperfusion 
through percutaneous coronary intervention (PCI) (Ander-
son et al., 2007; Antman et al., 2004). However, access to 
timely CATH for rural ACS patients in Canada is problem-
atic; current wait times for CATH can be as long as 32 hours 
(Cantor et al., 2009). In lieu of rapid access to cardiac CATH, 
cardiac pain management and use of thrombolytic therapy 
should be optimal to preserve vulnerable myocardial muscle. 

Considerable evidence suggests that once stabilized, ACS 
patients awaiting diagnostic CATH and related investigations 
are inadequately reassessed for chest pain and related anxiety 
(Nakano, Mainz, & Lomborg, 2008; O’Keefe-McCarthy et al., 
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2011). Across diverse clinical settings, overwhelming evidence 
supports nurses and allied health professionals’ lack of pain 
knowledge and misbeliefs about pain as significant contribu-
tors to inadequate pain assessment and management (McGil-
lion et al., 2009; McGillion, Watt-Watson, Lefort, & Stevens, 
2007; Simpson, Kautzman, & Dodd, 2002; Watt-Watson, 
1992; Watt-Watson, Stevens, Garfinkel, Streiner, & Gallop, 
2001). Misbeliefs are incorrect beliefs that are held regard-
less of current evidence to the contrary (Watt-Watson, 1987). 
For example, some nurses routinely believe that (a) one pain 
management strategy should be implemented at a time, (b) 
patients will clearly articulate their pain and ask for help, (c) 
pain is necessary for the healing process, (d) patients should 
be encouraged to endure as much pain as possible before using 
an opioid, and (e) the use of opioids for pain will inevitably 
lead to addiction (McGillion et al., 2007; O’Keefe-McCarthy 
et al., 2011; Simpson et al., 2002; Watt-Watson et al., 2001; 
Watt-Watson et al., 2004). Cardiac patients, in particular, 
have reported moderate to severe cardiac pain with little or no 
pain relief and, historically, nurses have underestimated car-
diac pain, and prescribed analgesia was typically not given or 
administered in sub-therapeutic doses (Akyrou, Plati, Baltop-
olous, & Anthopolous, 1995; Duignan & Dunn, 2008; Her-
litz, Richter, Hjalmarson, & Holmberg, 1986; Nakano et al., 
2008; O’Connor, 1995; Thompson, Webster, & Sutton, 1994; 
Tanabe & Buschmann, 1999; Watt-Watson et al., 2001).

Inadequate knowledge and problematic beliefs about pain 
are ubiquitous among nurses (and other health care profes-
sionals) and may contribute to inadequate ACS pain assess-
ment. To date, no standardized tools are available to examine 
nurses’ specific knowledge and beliefs about ACS pain and, 
thus, there is little empirical guidance for educational initia-
tives. The Toronto Pain Management Inventory was revised 
in order to measure nurses’ pain knowledge and beliefs in a 
current observational study of ACS survivors’ cardiac pain 
and related anxiety; the Toronto Pain Management Invento-
ry-Acute Coronary Syndrome Version [TPMI-ACS]).

Purpose
The purpose of this methodological study was to examine 

the content validity of the Toronto Pain Management Inven-
tory-ACS Version, a 24-item tool designed to assess nurses’ 
knowledge and beliefs about ACS pain assessment and man-
agement. In this methodological paper the authors describe the 
derivation of the content validity for the TPMI-ACS version.

methods
The Toronto Pain Management Inventory—Original 
Version

The original TPMI was developed by Watt-Watson (1987) 
and was designed to measure nurses’ evidence-based knowl-
edge about a) pain, b) common pain assumptions and beliefs, 
c) pain management, and d) professional issues surround-
ing post-operative pain management for patients undergoing 

coronary artery bypass graphing (Watt-Watson, 1987; 
Watt-Watson, Garfinkel, Gallop, & Streiner, 2000; Watt-Wat-
son et al., 2001). The TPMI includes 23 visual analogue scales 
(VAS), ranging from 0 to 100 (Watt-Watson et al., 2001). The 
VAS score values ranged from 0 (less knowledge) to 2,300 or 
100% (most knowledge) with the summed total score con-
verted into a percentage. The TPMI has established validity and 
reliability. Face and content validity were established by nine 
nurse and four medical experts in surgical pain (Watt-Watson 
et al., 2001). Preliminary face, content and clinical utility test-
ing were conducted with 37 graduating baccalaureate prepared 
students, and 14 diploma prepared nurses (Watt-Watson et al., 
2001). Pilot testing of the TPMI occurred over a three-month 
period with 33 surgical nurses, and test-retest reliability was 
established over a two-week period (Intra Class Correlation = 
0.81) (Watt-Watson et al., 2001). The original tool has been 
used in post-operative surgical nursing populations (Clarke, 
2009; Watt-Watson, 1987; Watt-Watson et al., 2000; 2001).

Theoretical Underpinning of the TPMI-ACS Version
Revision of the TPMI-ACS version was based on the prior 

work of Watt-Watson (1987), contemporary clinical practice, 
current cardiovascular and pain scientific evidence and pain 
theory. Cardiac pain, like other kinds of pain, is complex and 
multidimensional. Melzack and Wall’s (1965) seminal Gate 
Control Theory has led to the understanding that tissue dam-
age produces neural signals that enter an active nervous sys-
tem (Melzack, 1999; Melzack, 2001; Melzack & Dennis, 1978; 
Melzack & Wall, 1965; 1973; 1982); a system that reflects the 
cumulative and combined effects of a person’s past experience, 
cultural background, context, and emotion (Basbaum, Bush-
nell, & Devor, 2005; Julius & Basbaum, 2001; Melzack & Wall, 
1965; 1973; 1982). Pain processes arising in the periphery are 
modulated in the central nervous system by mechanisms that 
actively participate in the selection, abstraction, and synthesis of 
information from total peripheral sensory input. The amount, 
quality, and nature of cardiac pain experienced is, therefore, a 
dynamic and multi-factoral product of sensory-discriminative, 
cognitive-evaluative, and affective-motivational components 

(Melzack, 1999; Melzack, 2001; Melzack & Wall, 1965).

The Toronto Pain Management Inventory-ACS Version 
The revised TPMI-ACS contains 24 items reflecting the 

experience of ACS pain, related anxiety, chest pain assess-
ment, and pharmacologic chest pain management strate-
gies, including anti-anginal medications and opioids. Items 
are scored using an 11-point rating scale (range 0 to 100) in 
10-unit increments. In order to decrease acquiescence bias 
and avoid use of negative items, half of the scale items are 
phrased so that higher scores indicate greater knowledge 
(Streiner & Norman, 2008). To generate the final score, 
the remaining items (i.e., 1, 2, 4–7, 9, 10, 12, 14, 16, 18, 20) 
were reversed (i.e., subtracted from 100) and all items were 
summed. The overall summary score range is 0 to 2,400; 
higher scores indicate superior knowledge. 

Content Validity of the Toronto Pain Management Inventory-Acute Coronary Syndrome Version 
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Design and Sample
Content validity is the degree to which an instrument has 

the appropriate sample of items of the construct being mea-
sured (Polit & Beck, 2006). The content validity index (CVI) 
value quantifies the degree to which experts agree or achieve 
a general consensus at the individual item and total scale level 
(Polit, Beck, & Owen, 2007). 

Deriving content validity requires use of an expert panel 
to judge whether the scale contains the appropriate content 
reflecting the concept(s) being evaluated (Streiner & Nor-
man, 2008). The recommended number of experts required 
to establish content validity is between 3 and 10 (Lynn, 
1986). A convenience sample of experts was chosen on the 
basis of expertise in cardiovascular care, pain research and 
measurement and/or instrument development. They were 
invited to rate an electronic draft version of the measure-
ment tool for item content relevancy. The sample was com-
posed of registered nurses (RNs) with 25 years, on average, 
of nursing experience within cardiovascular adult popula-
tions. Specifically, areas of clinical expertise in this nurse 
sample varied and included clinical experts in the field of 
ACS management (n=3), who had national certification in 
cardiac critical care, and were currently working with ACS 
patients on a regular basis. Four RNs were clinical educators, 
certified in cardiovascular care and worked with RNs and 
patients. Three were cardiovascular researchers*, with the 
remaining three having had experience in scale development 
(n=1), and cardiovascular/pain science (n=2*). In total, 11 
experts were invited to participate in the survey. 

Data Collection Procedure 
The content validity survey was conducted electroni-

cally using a draft of the 25-item TPMI-ACS version. Partic-
ipants were provided with a detailed letter of explanation of 
the study. Clear, concise instructions were also provided on 
how to rate the TPMI-ACS. Experts were asked to assess the 
importance/relevance of the items reflecting current scien-
tific evidence and clinical practice of the TPMI-ACS by inde-
pendently rating each item, using a four-point rating scale: (1 
= not relevant, 2 = somewhat relevant, 3 = quite relevant, and 
4 = very relevant) (Lynn, 1986). In addition, experts were 
asked to comment on the a) clarity and wording of the items, 
b) comprehensiveness of the items in reflecting pain knowl-
edge and management, c) areas of omission, and d) areas for 
possible improvements or modifications. 

Approval for this study was provided by the Research Eth-
ics Board at the University of Toronto. Based on the infor-
mation letter, a completed and returned survey implied 
informed consent to participate. Data were collected from 
May to June, 2011. Participants were asked to return the sur-
vey within 10 days. Follow-up reminder emails were sent on 
day five to maximize response rate. 

Data Analysis 
Expert reviewer characteristics were analysed with 

descriptive statistics. In addition to derivation of the overall 
CVI value, an a priori acceptable level of inter-rater agree-
ment for relevancy in this study was set at 0.70–0.80 (Davis, 
1992; Selby-Harrington, Mehta, Jutsum, Riportella-Muller, 
& Quade, 1994). This demonstrates reviewers’ level of con-
sistency in assessing the relevance of individual scale items, 
across items and the overall range of the scale. 

The CVI was computed to derive the content validity 
index value for each item (I-CVI) in the scale. I-CVI was 
calculated as the proportion of experts rating either three or 
four (quite relevant and very relevant, respectively), divided 
by the total number of experts who rated the item. I-CVIs 
between 0.7–1.0 were retained, I-CVIs between 0.5–0.7 were 
further revised or clarified, and I-CVIs that were <0.5 were 
discarded (Lynn, 1986; Polit et al., 2007).

Derivation of overall scale CVI was expressed as the num-
ber of items rated three or four by at least 80% of the experts 
(Lynn, 1986; Polit et al. 2007). For scale-level content validity 
(S-CVI), the approach conceptualized by Polit et al. (2007) 
was employed to derive the S-CVI by averaging all I-CVIs 
across all items (S-CVI/AVE). The scale CVI (S-CVI/AVE) 
was calculated by adding all I-CVIs divided by the total num-
ber of retained items in the scale. S-CVI/AVE conceptualized 
in this way indicates that this is the average 1-CVI value. Cal-
culating the S-CVI/AVE in this manner, as opposed to other 
methods (Polit et al., 2007), focuses on the average item qual-
ity for a given measure, rather than focusing on the average 
performance of expert raters (Polit et al., 2007).

results
Sample and Response Rate

Eleven experts were invited to evaluate the CVI of the 
TPMI-ACS. Eight experts returned the survey, yielding 
a 72% response rate. Although this sample yielded 100% 
female participants, it was not the intention to exclude male 
nurse representatives from this expert panel. The mean years 
of clinical experience was 25 ± 6.53. The sample was com-
posed of RNs with a college diploma (n=2), undergraduate 
(n=3) and/or graduate-level degrees (n=3). Of the eight 
expert panellists, their professional roles included: one PhD 
pain researcher, two nurse practitioners in executive posi-
tions, two clinical educators, and three bedside RN clini-
cians who worked in cardiac intensive care units with current 
national certification in cardiac critical care. See Table 1 for 
demographic characteristics of the nurse sample.

Item Content Validity
All 25 items were rated by all eight respondents. The I-CVI 

range across items was 0.5–1.0. For 22 items, rated three or 
four only, the range was 0.75–1.0. Inter-rater agreement (IRR) 

O’Keefe-McCarthy, S., McGillion, M., Nelson, S., Clarke, S., McFetridge-Durdle, J., & Watt-Watson, J.

*Of the 11 experts, two experts shared more than one category area of expertise.
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over all 25 items was computed at 0.88, exceeding the accept-
able level of IRR. These data indicated that experts rated the 
content of 22 of 25 TPMI-ACS items scale as most relevant. 
Of the three less-relevant items, one item, (item 22), even 
though scored 0.75 for its item CVI, was discarded. This was 
based on the qualitative comments across experts that the 
question was too vague and was similar to another question 
and, therefore, was deemed irrelevant. The other two items 
(items 2 and 7) were revised and retained. There was general 
consensus among experts that these items reflected important 
misbeliefs related to cardiac pain modulation and experience.

Overall Scale Content Validity
CVI scores are provided in Table 2. S-CVI-/AVE was 

calculated for the 25-item TPMI-ACS draft, as well as the 
24-item revised scale; S-CVI/AVE scores were 0.89 and 0.90, 
respectively. The revised TPMI-ACS version met require-
ments for establishing preliminary content validity.

Discussion
Content validity is a critical step in any revision of a mea-

surement tool and is one of the components of construct valid-
ity (Streiner & Norman, 2008). The goal of this study was to 
determine the content validity of the TPMI-ACS version. Our 
results suggest that the TPMI-ACS version has strong content 
validity. The recommended number of experts required to 
establish content validity is between 3 and 10 (Lynn, 1986).  
With a panel of eight, we were well within this range. All eight 
experts evaluated the TPMI-ACS version. In order to gen-
erate clinically relevant items in the scale, three experts had 
been specifically selected because they represented critical 
care nurses who routinely care for ACS patients. According to 
Streiner and Norman (2008), inclusion of individuals from 
the target population, (i.e., nurse end users of the measure), 
is an important factor to consider when choosing members of 
an expert panel. Including experts from the target population 
enhances the validity of items, as such, experts are reflective 
of current clinical practice and working practitioners (Davis, 
1992; Grant & Davis, 1997; Streiner & Norman, 2008). 

Polit et al. (2007) argue that an item CVI (I-CVI) of 
0.78 or higher indicates a high level of inter-rater agree-
ment. Researchers use the I-CVI values to determine revi-
sion, removal, and substitution of scale items. Polit and Beck 
(2006) recommend disclosure of the I-CVI range and meth-
ods used to calculate both I-CVI and CVI. This not only pro-
vides clinicians and researchers with a valid and interpretable 
CVI value, but also permits users of the scale to make rea-
soned and informed conclusions about the robustness of a 
scale’s content validity (Polit & Beck, 2006). Item content 
validity in this study ranged from 0.5 – 1.0.  Deliberation of 
included items involved revision of items 2 and 7 with low 
I-CVIs of 0.50 and 0.625, respectively. 

Item 2, (How often do ACS patients overstate their chest pain 
[i.e., what percent of the time?] received an I-CVI of 0.50. This 

low ranking would indicate that the item is of low relevancy 
and, therefore, should be flagged for possible removal from 
the overall scale. In order to ensure that items retained in a 
scale are based on current practice and supported by evi-
dence-based research, it is sometimes prudent, however, to 
retain a low I-CVI item if it pertains to core concepts in the 
area of knowledge being measured. In fact, Streiner and Nor-
man (2008) argue that while a low I-CVI may bring down 
the overall CVI average value, it is still important to include 
the item in the scale if it is a) theoretically and/or clinically 
supported, and b) reflects the content domain of interest. 

Construction of item 2 was based on evidence that sup-
ports a historical lack of congruence between patients’ and cli-
nicians’ assessments of pain intensity. For example, Puntillo, 
Neighbor, O’Neil, and Nixon (2003) found that during emer-
gency department triage, patients reported greater mean pain 
intensity by numeric rating scale (NRS), as compared to the 
assessments of their respective RNs (7.5 ± 2.2 versus 5.1 ± 2.4, 
p<.001). Patients’ mean pain intensity rating was severe (≥ 7), 
whereas the mean RN rating of their patients pain intensity was 
perceived as moderate (5.1 ± 2.4). Cumulative evidence sug-
gests that nurses consistently also underestimate cardiac pain. 
Historically, nurses have based their pain management deci-
sions on their own assessment of patients’ pain intensity ratings 

table 1: Demographic characteristics of expert sample

Variable level experts (n=8)

Years of total nursing 
experience

m(sD) 24.9 (± 6.53)

categorical n       (%)

gender Female 8 100

Education College Diploma 2 25

Bscn 3 37.5

masters/mn 2 25

phD 1 12.5

professional role phD/research 1 12.5

np/executive 2 25

Clinical Educator 2 25

Critical Care rn 3 37.5

Area of expertise research 3* 37.5

scale Development 1 25

Clinical and/or education 7* 87.5

Legend: BScN= Baccalaureate of Science Nursing; MN= Master of 
Nursing; M= Mean;NP= Nurse Practitioner; RN= Registered Nurse; SD= 
Standard Deviation
*More than one area of expertise.

table 2: content Validity index (cVi)-tPmi-Acs Version

# items i-cVi range s-cVi/AVe

TpmI-ACs (Draft) 25 0.5–1.0 0.89

revised TpmI-ACs 24 0.5–1.0 0.90

I-CVI= Item Content Validity; S-CVI/AVE= Total Scale Content Validity 
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( Jensen, Smith, Ehde, & Robinsin, 2001) and, consequently, 
prescribed analgesics are typically not given or administered 
in sub-therapeutic doses (Bondestam, Hovgren, Gaston-Jo-
hansson, Herlitz, & Holmberg, 1987; Nakano et al., 2008; 
O’Connor, 1995; Tanabe & Buschmann, 1999; Thompson et 
al., 1994; Watt-Watson et al., 2001). Indeed, the most power-
ful predictor of poor pain management has been identified as 
the discrepancy between patients’ and clinicians’ perceptions 
of pain intensity (Curtiss, 2001). Therefore, it is critical that 
nurses have an appreciation and acknowledge individual dif-
ferences in the severity of their patient’s pain or discomfort and 
believe patient ratings (Serlin, Mendoza, Nakamura, Edwards, 
& Cleeland, 1995). Based on this rationale, item 2 was retained 
despite the threat of a lower overall CVI. 

Similarly, item 7 (To what degree is chest pain proportional 
to the size and depth of the ischemic myocardial region?) had 
an I-CVI below 0.70, but it was also retained. Items below 
0.70 are typically targeted for removal or possible revision. 
Item 7 in our study, however, was constructed to illustrate 
the indirect relationship between myocardial ischemia and 
perceived chest pain intensity, a gap in knowledge and a con-
cept that is not well understood by most clinicians. Current 
basic science and clinical evidence point to the variability of 
cardiac pain perception wherein chest pain can occur in the 
absence of myocardial ischemia and, conversely, ischemic 
episodes can be painless (Cannon, 1995; Deedwania & Car-
bajal, 1990; Malliani, 1995; Malliani, 1986; Mannheimer, 
Borjesson, & Wesselmann, 1995; Maseri, Chierchia, Davies 
& Glazier, 1985; Pepine, 1996). In Maseri et al.’s (1985) sem-
inal work investigators reported the majority (70% – 80%) 
of ischemic crises for CAD patients to be highly unpredict-
able. Ischemic crises monitored by ECG holter monitoring 
had similar ST segment depression (i.e., levels of ischemia), 
whether or not they were accompanied by chest pain (Maseri 
et al., 1985). Similarly, Deedwania and Carbajal (1990) 
documented ischemic episodes lasting as long as 30 min-
utes without any report of pain. This phenomenon is seen 
in individuals with diabetes mellitus. Diabetic patients can 
develop an autonomic neuropathy and may not exhibit or 
report severe cardiac pain intensity, yet have what is com-
monly known as ‘silent ischemia’ (Braun, 2006; Funk, Naum, 
Milner, & Chyun, 2001; Hartmann et al., 1993; MacKenzie 
& Neibert., 2001; Page & Watkins, 1978; Rosen, 2012; Teoh, 
Lalondrelle, Roughton, Grocott-Mason, & Dubrey, 2007).

Conversely, Procacci, Zoppi and Maresca (2003) found 
that CAD patients can report angina pain when no ischemia 
is present. Numerous additional studies employing ECG, 
angiography, and/or wall motion perfusion imagery have 
established no clear association between the magnitude and 
location of ischemic region and which ischemic episodes were 
perceived as painful, and they argued that the general pre-
sumption of a direct link between myocardial ischemia and 
angina is neither strong nor unequivocal (Aronow & Epstein, 
1988; Bugiardini et al., 1995; Langer, Freeman & Armstrong, 

1989; Pepine, 1996; Procacci et al., 2003; Sylven, 1993; Tzi-
voni et al., 1989; Yeung et al., 1991). Therefore, with no clear 
mechanistic link, the association between severity and dura-
tion of myocardial ischemia and the experience of chest pain 
intensity is, at best, probabilistic.  It remains a common mis-
belief held by some nurses and other health care professionals 
that the intensity of cardiac pain is always in direct proportion 
to the extent of the myocardial ischemia, as indicated by the 
electrocardiogram or serum levels of cardiac enzymes. 

The equivocal relationship between myocardial ischemia 
and chest pain is due to the fact that pain is not simply the 
end-product of a linear transformation of noxious stimuli. 
Melzack and Wall’s (1965) seminal Gate Control Theory led 
to the understanding that injury, such as ischemia, produces 
neural signals that enter an active nervous system that is a 
substrate of past experience, cultural background, context, 
emotion, and perceived psychological and social well-being 
(Melzack & Wall, 1973; 1982). Pain is modulated centrally 
through continuous interactions among complex ascending 
and descending central nervous system mechanisms that 
actively participate in the selection, abstraction, and synthe-
sis of information from the total sensory input (Basbaum et 
al., 2005; Melzack & Wall, 1973; 1982). The amount, quality, 
and nature of pain experienced is, therefore, a dynamic pro-
cess and variable for each person with unique background, 
emotional, social, and psychological contexts. Item 7 was 
reviewed with respect to these seminal studies and current 
basic and clinical evidence and, thus, retained in the scale. 
This evidence is important knowledge that clinicians need in 
order to provide pain assessment and deliberation of timely 
and effective pain management treatment decisions that are 
based on science rather than on misbeliefs.

Once delineation of individual items has been revised, the 
method used to calculate the overall scale CVI (S-CVI) must 
be considered. Polit & Beck (2006) and Polit et al. (2007) 
indicate that the minimum acceptable value for an overall 
scale CVI should be at least 0.8–0.90. This demonstrates a 
high level of inter-rater consensus across items in the scale. 
The final TPMI-ACS version had 24 items in total, yielding 
an overall S-CVI/AVE of 0.90. We derived this value using 
the scale item average approach to CVI calculation. There 
were two methods that we considered to calculate the S-CVI 
value, 1) the universal agreement approach (S-CVI/UA), 
and 2) the S-CVI/AVE. The universal approach is more 
restrictive wherein the proportion of items is given a score 
of three or four by all experts. This method is problematic, as 
it is highly unlikely that all experts will rate all items ‘quite rel-
evant’ or ‘very relevant’. Moreover, as the number of experts 
increases, it is less likely that 100% agreement across experts 
will occur (Polit & Beck, 2006). Therefore, we have cho-
sen the less-restrictive method and calculated S-CVI/AVE, 
because this approach guards against risk of chance agree-
ment and non-chance agreement among experts (Polit et al., 
2007). The calculation focuses on the average item quality 
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rather than on the average performance of expert raters to 
rate each item as quite relevant (3) or very relevant (4) (Polit 
& Beck, 2006; Polit et al., 2007).

Study Strengths and Limitations
This study had a number of strengths. First, inclusion of 

eight experts fulfilled the accepted number of raters that would 
provide a sufficient level of control for chance agreement 
(Lynn, 1986). Second, important to the derivation of a clini-
cally relevant measurement tool, the selection of experts from 
our desired target population added a current clinical perspec-
tive to item generation and promoted clinical utility and end 
user buy in of the TPMI-ACS. Third, full disclosure of all meth-
ods employed to calculate I-CVI and S-CVI/AVE provided 
clarity for potential users of the scale to assess the strength of 
the validity at the individual item and overall scale level.

Study limitations pertain to our sample. Over all, the 
eight experts who evaluated the TPMI-ACS version were 
consistent; 22 items were rated either quite or very relevant. 
Although consistent and clear instructions on scoring of the 
TPMI-ACS version were provided to each expert, we could 
not be certain that non-chance agreement may have occurred 
due to potentially confounding influence of personal bias, such 
as cardiac-pain related misbeliefs (Watt-Watson, 1992). We did 
attempt, however, to offset the risk of bias-driven chance agree-
ment and non-chance agreement among experts with imple-
mentation of the S-CVI/AVE method to derive the overall 
scale CVI value (Polit et al., 2007). Although not our intent, 
male nurses did not make up part of the expert clinician panel.

Implications for Research
Although we have promising preliminary results on the 

content validity of the TPMI-ACS version, further evaluation 
of the psychometric properties of the TPMI-ACS version 
are warranted. Specifically, criterion and construct validity, 
responsiveness, sensitivity and specificity, as well as the reli-
ability of the TPMI-ACS are required in order to determine 
the overall clinical and educative utility of the TPMI-ACS. 
Currently, further examination of the psychometric proper-
ties of the TPMI-ACS in a sample of nurses working in adult 
cardiovascular critical care is underway.

Implications for Practice
The TPMI-ACS version may be helpful as a tool for clinical 

educators and/or unit managers to identify nurses with strong 
or weak knowledge of ACS pain and associated management. 
For example, if a new nurse has a low TPMI score, further 
orientation with individual targeted education and partnered 
mentoring could be implemented. The TPMI-ACS version 
may also provide ongoing evaluation of the quality assurance 
of current knowledge about ACS assessment and manage-
ment of experienced cardiovascular critical care nurses. For 
instance, the TPMI-ACS version could be implemented in the 
appraisal of current ACS–related knowledge strength and to 
either target further education or to reaffirm excellent clinical 

practice. Moreover, the TPMI-ACS version could be used to 
determine the efficacy of knowledge uptake from current edu-
cational interventions that target improvement in clinicians’ 
ACS pain assessment and management practices in different 
critical care settings where ACS is routinely managed. 

conclusions
This is the first study to examine the content validity of the 

TPMI-ACS version. All items contained in the TPMI-ACS 
version met the CVI requirements. Establishing psychomet-
ric properties of the TPMI-ACS version is the initial step in 
reporting the validity of the tool. The present study has pro-
vided a preliminary content validity index for the TPMI-ACS 
version, which may have promising utility in research, educa-
tion and clinical practice.   ♥
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Did You Know?
The demanding career of a Canadian cardiovascular nurse often 
leaves little time to surf the web looking for the evidence we need 
to validate or drive change in our practice. What if you didn’t 
have to search very far? What if this information was condensed 
into one website? I bet you would say “take me there”! The Cana-
dian Council of Cardiovascular Nurses website is the “go-to” site 
for cardiovascular nurses. Allow me to take you on a “tour” of our 
website www.cccn.ca

HOME: Information about future conferences can be found 
on our front page. View our industry partners and, coming 
soon, you will see pictures of your nursing colleagues across 
the country.

ABOUT US: This is everything you need to know about 
CCCN’s history, our divisions, and our board of directors. 
Looking for a board members email address; you’ll find it 
here. You will also find our bylaws and nursing practice stan-
dards here. This is a good place to send potential and new 
members.

CONFERENCES: You can register for our spring and fall 
conferences under this tab. You can book a hotel room for the 
conferences here and, best of all, you can access past confer-
ences. Why would you want to access past conferences? To 
obtain a pdf copy of many of the presentations. There is a 
tremendous amount of current and pertinent practice infor-
mation housed in this area, so don’t overlook it!

MEMBERSHIP: Here is another tab with a wealth of infor-
mation. You can review the benefits of membership and then 
hit the JOIN US button. Scroll down and hit the JOURNAL 
button…YES, you receive electronic access to our journal 
going back as far as 2002! You then come across the CON-
TINUING EDUCATION PROGRAM. You can access pre-
viously recorded webinars and the accompanying slides here. 
Annual general meeting (AGM) materials are only available 
in electronic format and housed under this tab. 

The WORKSPACE houses our current projects. For exam-
ple, the Canadian Nurse Educators and the Study Guide 
Development Committee have secured area in the workspace 
to share materials. We welcome additional special interest 
groups to request a space at david@cccn.ca 

CLINICAL PRACTICE RESOURCES: Under this tab 
there are currently three topic areas: ACUTE CORONARY 

SYNDROMES, INDUCED THERAPEUTIC HYPO-
THERMIA, and TAVI. Here you will find a plethora of prac-
tice information that can assist you in providing care to the 
patient and the family. This area is constantly being updated. 
In 2014 there will also be an area titled GUIDELINES. Here 
you will find the latest practice guidelines.

HEALTH PROMOTION: This tab has so much to offer 
our members. The patient and professional resources avail-
able are Heart and Stroke position statements and reports, 
Hypertension and Sodium Reduction, Public Health Agency of 
Canada - Chronic Disease Prevention, Center for Science in the 
Public Interest, Stroke, Obesity, Women and Heart Disease, Pro-
moting Physical Activity, Promoting Environmental and Occu-
pational Health, Canadian Coalition for Action on Tobacco and 
Cessation Resources, Promoting Going Green, Social Determi-
nants of Health, Food Marketing in Children, Hypertension Fact 
Sheet 2013, Final Policy Statement on Marketing to Children, 
and Heart Health for Canadians - The Definitive Guide by Dr. 
Beth Abramson.

AWARDS: We have seven awards, a research grant and a 
clinical grant. Take a look around your place of employment. 
I know there is a deserving member—nominate someone 
today!

NEWS: Current events and contests reside here. I am told 
this is one of the most frequently visited tabs on our website!

RESEARCH: Under this tab you will find information 
about our clinical improvement grant and our research 
grants. Everything you need to know about abstract submis-
sion is placed here.

LOGIN: If you are a CCCN member you can login and have 
unrestricted access to all of the material on the website.

The Board of Directors of CCCN is very proud of the web-
site. We want it to be the “go-to” website in Canada for cardio-
vascular nurses and we can only do that with your feedback. 
If you are looking for information on a cardiovascular topic, 
but cannot find it on the site, then simply send an email to 
info@cccn.ca. We will try our best to connect you with a 
Canadian nursing expert.  ♥

Susan Morris
CCCN President
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The Canadian Journal of Cardiovascular Nursing (CJCN) 
publishes four issues annually, featuring articles in both 
French and English. CJCN welcomes original articles dealing 
with research findings or issues relating to cardiovascular 
health and illness. 

The Journal provides a forum for:
•	 research 
•	 literature reviews 
•	 case studies 
•	 discourse relevant to cardiovascular issues

Letters to the Editor in response to our articles or columns 
are encouraged. 

manuscript submission
The manuscript should be sent by email to: 
Paula Price
Canadian Council of Cardiovascular Nurses
Email: david@cccn.ca

The manuscript should be accompanied by the following:
•	 A cover letter signed by the principal author stating that 

the manuscript has not been published previously and is 
not currently under consideration by any other journal.

•	 Permission from the copyright holder for any previously 
published material (i.e., excerpts, tables and illustrations) 
that appears in the manuscript. 

manuscript Preparation 
Format

Manuscripts should be typed double-spaced in a standard 
letter quality font. Side margins should measure 2.5 cm. The 
manuscript can be a maximum of 20 pages including tables, 
figures, illustrations and references. (Compute the graphics 
as equivalent to one half or one full size page depending on 
anticipated size when published.)  

Text Style: Prepare your manuscript in accordance 
with the style outlined in the American Psychological 
Association’s Publication Manual (6th ed.) 

Follow the APA guidelines for grammar, punctuation, 
gender neutral language, references and citations. Two 
exceptions from APA are the spelling (should be current 
Canadian use where applicable), and the abstract should be 
a maximum of 150 words.

Tables, graphs, illustrations: Prepare in accordance with 
the APA Manual. Each table, figure or illustration should 
be submitted on a separate sheet and numbered as it 
appears in the article (e.g., Figure 1). Illustrations should be 
computer-generated or professionally drawn. Photographs 
should be in print form in the manuscript submission, and 
unmounted. 

Reference List: CJCN uses a reference list (in contrast 
to a bibliography) and its purpose is described in the APA 
Manual. 

Title page 
An identifying title page should include the title and 

names, credentials and affiliations of all authors. The author 
with whom the editor will correspond should be indicated 
with telephone, fax and email numbers given.

Four to five keywords from the CINAHL Subject Heading 
list should appear on the title page. 

Acknowledgements 
Other contributing individuals and sources of research 

funding that resulted in this manuscript should appear in the 
acknowledgement section of the paper.

Review procedure
Manuscripts for original articles are reviewed anony-

mously by peers for content and clarity. If the peer reviewers 
recommend publishing with content revisions, the manu-
script will be forwarded to the author with a deadline for the 
return of the revised paper by email.

Expected timeline from submission to response is eight 
weeks.

Copy editing 
Accepted articles are subject to copy editing.  

copyright
It is understood that if the article is published, the 

Canadian Journal of Cardiovascular Nursing will have 
exclusive rights to it and to its reproduction and sale.

Check the CJCN web page for a PowerPoint Presentation 
with further information for authors: www.cccn.ca/ 
content.php?doc=21	 ♥

information for authors

Canadian Journal of
Cardiovascular
Nursing



Prevention and intervention: untangling 
cardiovascular Disease

opening Plenary
Ethics of Intervention versus Prevention, Dr. Chip Doig, 
MD, FRCPC, Internal Medicine

This year’s conference will be offering two education 
streams: 
Stream 1: Will be devoted to prevention topics
Stream 2: Will be devoted to intervention including surgery 
topics, Cath Lab topics, and ICU

closing Plenary
What are the Latest Guidelines for Cholesterol? Dr. Todd 
Anderson, MD, FRCPC, Cardiology

registration fee
Student Nurses: $75.00
Member or Other Nursing Specialty: $125.00
Non-Member or Non-Nursing Specialty: $200.00 (includes 
complimentary CCCN membership)

Please note: the above prices are subject to 5% GST 
and include a coffee break and lunch. 
For complete details and to register, please visit our website 
at www.cccn.ca

canadian council of cardiovascular nurses (cccn) spring nursing conference

“update Your cardiovascular nursing toolkit” 
June 7, 2014   •   Calgary Marriott Hotel Downtown, Calgary, AB

clinical improvement grant 
The purpose of this grant is to provide CCCN members 
with financial support for knowledge dissemination and 
knowledge utilization projects relevant to cardiovascular or 
cerebrovascular nursing in Canada.

This grant is directed to nurses in clinical settings who use 
results from research to improve practice, and to research 
nurses wishing to establish linkages with clinical nurses to 
facilitate the uptake of research evidence and advance clin-
ical practice.

types of clinical projects to be funded
1. Knowledge Dissemination Project
2. Knowledge Utilization Project

range of funding
1. $1,000 to a maximum of $2,500
2. A candidate may only receive one CCCN clinical grant 

for the same project

eligibility
1. Canadian citizens or permanent residents
2. Current members of the CCCN
3. Currently licensed as a nurse in a provincial/territorial 

professional association
4. Project must include both clinical and research nurses

selection criteria
The CCCN National Research Committee reviews grant 
applications with attention to relevance of the project in 
relation to cardiovascular nursing. In the event that projects 
receive equal rating, then preference is given to an applicant 
who 1) has not received funding from CCCN in the past five 
years, or 2) has contributed the most to CCCN endeavours.

closing date for applications
August 31, 2014

For complete details, please visit our website at www.cccn.ca




