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Abstract: Although, central venous pressure (CVP) is among the most frequent estimated 

hemodynamic parameters in the critically ill setting, extremely little is known on how intensive care 

unit (ICU) nurses use this index in their decision-making process. The purpose of the study was to 

develop a new questionnaire for accessing how ICU nurses use CVP measurements to address 

patients’ hemodynamics investigating  its validity and reliability. A cross-sectional study was 

conducted among 120 ICU nurses from four ICUs of Greece. Based on a comprehensive literature 

review and the evaluation of a five-experts panel a new questionnaire, named “CVP-Score”, was 

created having 8 items. The construct validity and the reliability of the questionnaire were 

examined. The half of the study participants’ (51.7%) was working at a specialized ICU, and they 

had a mean [±Standard Deviation (SD)] ICU experience of 13(±7.1) years.  The estimated construct 

validity of the new-developed tool was acceptable, while the internal consistency reliability as 

measured by Cronbach alpha was excellent (0.901). CVP Score had acceptable test-retest reliability 

(r=0.996, p<0.001) and split-half reliability (0.855). CVP Score is a valid and reliable instrument for 

measuring how critical care nurses use CVP measurements in their decision-making process. 
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1. Introduction 

Central venous pressure (CVP) is a hemodynamic parameter that has widely been monitored in 

the intensive care units (ICU) for assessing the cardiac function, the right atrium preload, the volume 

status and the fluid responsiveness in critically ill patients [1–3]. Over the course of time the 

usefulness and the accuracy of CVP as a strong hemodynamic and endovascular volume index has 

been debated and the currently available published research reveals no absolute correlation between 

CVP values and the total blood volume present in human circulation [4]. In line with these data, the 

European Society of Intensive Care Medicine does not recommend the CVP as a measure to guide 

the fluids’ administration and to predict the patient responsiveness to fluid therapy [4]. It seems that 

many inherent weaknesses of the CVP affect negatively its reliability, given that CVP values are 

altered by many of parameters outside the circulating blood volume, such as venous compliance, 
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systematic vascular resistances, pulmonary hypertension, tricuspid valve insufficiency, heart failure, 

cardiac dysrhythmias and conditions associated with increased intrathoracic pressure, including 

cardiac tamponade, tension pneumothorax, positive pressure mechanical ventilation and positive 

end-expiratory pressure [5]. 

Despite the inherent limitations of the CVP, that generate its sensitivity in a variety of parameters 

and clinical disorders, and the presence of other methods for volume status estimation and guidance 

to fluid administration in the clinical setting, such as trans-esophageal   echocardiography and 

ultrasound-guide techniques, CVP remains the most frequent estimated hemodynamic parameter in 

the critically ill setting by intensivists and critical care nurses [6]. In Greece, recently the CVP 

measurement and estimation are among the legal professional duties of the critical care nurses [7]. 

Although many studies have been carried out in order to determine the accuracy and the 

reliability of CVP value for the estimation of critically ill volume and hemodynamic status [8–10], 

nothing we know regarding the extent in which critical care nurses, use CVP measurements in their 

decision-making process for the optimal volume, hemodynamic and cardiovascular management of 

the critically ill patients, given that CVP measurements are both a frequent intervention and a legally 

recognized critical care nurses’ professional responsibility. Attempting to add new research data on 

this lacked body of knowledge the aim of the present study was the development of a new 

questionnaire for accessing how critical care nurses use CVP measurements to address patients’ 

hemodynamics and volume status. Additionally, the investigation of the validity and reliability of 

this new-developed questionnaire. 

2. Materials and Methods 

2.1. Study design and participants 

A cross-sectional, validation study was conducted among critical care nurses from four ICUs of 

two general tertiary hospitals of Greece. Nurses who were unwilling to give their consent to 

participate in our study and those with uncompleted filled out questionnaires were excluded. Based 

on these exclusion criteria the final study sample was 120 critical care nurses. Data collection took 

place during a three-month period (from August to October 2018). This sample size meets the 

minimum requirement for the instrument validation process for at least 10 participants per each 

questionnaire item [11]. 

2.2. Content Validity 

Aiming to create the new questionnaire, named “CVP-Score”, a comprehensive literature review 

was conducted. In the currently available published research, we did not find any instrument which 

measure how nurses use CVP values in order to manage the critically ill patients and to determine 

their nursing care plans. At the first phase of the development of the CVP-Score 10 items have been 

selected for the entire questionnaire. Each item was a full sentence of specific interventions related to 

how nurses use CVP values in order to determine their care planning and to make clinical decisions 

for the critically ill patient management. Each item of the questionnaire could be answered using a 4-

point Likert scale from “Never” (1 point) to “Always” (4 points). 

Assessing the content validity of the new-developed questionnaire, this tool was evaluated by a 

five-expert panel, consisting by 2 ICU nurses, 1 intensivist, and 2 researchers with significant 

scientific work on intensive and critical care nursing. Each item of the questionnaire was graded by 

the experts as “essential”, “useful but inadequate” or “unnecessary”. All experts’ evaluations were 

taken into account and finally 2 items were excluded from the questionnaire, given that their content 

validity ratio was lower than 0.99. Specifically, the content validity ratio of the first and second 

excluded items were 0.66 and – 0.2, respectively. Subsequently, 10 persons from the general 

population and out of our study sample, provide feedback on the 8-item questionnaire, evaluating 

the linguistic clarity of the tool. 
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2.3. Data collection 

Structured face to face interviews were conducted for data collection purposes, among 120 

critical care nurses from two ICUs of two general tertiary hospitals of Greece, using the “CVP Score” 

and a second short questionnaire on basic participants’ demographics. CVP score ranged from 8 to 

32. High values of the CVP Score indicate high use of CVP for the nursing assessment of patients’ 

hemodynamic and volume status, while low values are indicative that nurses considered CVP as a 

poor clinical tool in order to estimate patients’ hemodynamics and to plan their provided care based 

on its values. At second stage (second assessment) the participants re-answer the questionnaire 

through phone interviews, after one month from the first assessment. 

2.4. Ethics 

Written permission was given from the ethics committee of both the two hospitals. Precautions 

took place to protect the privacy and anonymity of the participant subjects and the confidentially of 

their data and information, while participants gave their sign informed consent. The collected data 

were used only for the purpose of the present study. All the stages of the research were carried out 

in full accordance with the ethical standards of the Helsinki Declaration of 1975, as revised in 2013. 

2.5. Statistical analysis 

Quantitative and qualitative variables were expressed as mean [±Standard Deviation (SD)] 

values and absolute – relative frequencies, respectively. Construct validity was described by 

calculating the Pearson’s correlation coefficient r of the scores of participants’ responses to an item 

with their total scores. The Cronbach alpha coefficient was calculated for the internal consistency 

reliability of the entire questionnaire. Pearson’s rank correlation coefficient was performed to 

measure the level of agreement between responses at test and re-test, while the Spearman-Brown 

formula was used for computing the split-half reliability. The IBM SPSS 24.0 for Window software 

(Armonk, NY: IBM Corp) was used for our statistical analysis purposes.  

3. Results 

3.1. Demographics  

As shown in Table 1 the mean (±SD) age of our study participants was 42.3±6.1 years, while the 

majority of our sample was female subjects (71.7%), graduates of technological tertiary education 

(88.3%) and had no postgraduate education (66.7%). In addition, the half of the study participants’ 

(51.7%) was working at a specialized ICU, and their mean (±SD) clinical and ICU experience was 17.3 

(±6.8) and 13(±7.1) years, respectively.  

Table 1. Demographic characteristics of study participants. 

 Mean (±SD) 

Age (years) 42.3 (6.1) 

Clinical experience (years) 17.3 (6.8) 

ICU experience (years) 13 (7.1) 

 n (%) 

Gender  

Males 34 (28.3) 

Females 86 (71.7) 

Basic educational level  

University tertiary 14 (11.7) 

Technological tertiary 106 (88.3) 
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Postgraduate education  

Yes 40 (33.3) 

No 80 (66.7) 

ICU type  

General 58 (48.3) 

Specialized 62 (51.7) 

ICU: Intensive care unit, SD: Standard deviation 

3.2. Construct Validity 

As aforementioned and summarized in Table 2, construct validity was evaluated with the 

Pearson’s correlation coefficient r of the scores of participants’ responses to an item with their total 

scores. All the calculated values were statistically significant and each obtained Person Correlation 

coefficient value was greater than the critical value from the Pearson’s Correlation Table at 118 (N-2) 

degrees of freedom. 

Table 2. Correlation of each item score with their total scores. 

 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Total 

Q1 Pearson Correlation 1 0.745 0.522 0.326 0.461 0.420 0.396 0.422 0.731 

p-value  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Q2 Pearson Correlation 0.745 1 0.627 0.413 0.509 0.358 0.489 0.536 0.791 

p-value <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Q3 Pearson Correlation 0.522 0.627 1 0.772 0.657 0.585 0.477 0.571 0.841 

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Q4 Pearson Correlation 0.326 0.413 0.772 1 0.732 0.652 0.326 0.578 0.757 

p-value <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 

Q5 Pearson Correlation 0.461 0.509 0.657 0.732 1 0.627 0.267 0.509 0.760 

p-value <0.001 <0.001 <0.001 <0.001  <0.001 0.003 <0.001 <0.001 

Q6 Pearson Correlation 0.420 0.358 0.585 0.652 0.627 1 0.562 0.680 0.771 

p-value <0.001 <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 

Q7 Pearson Correlation 0.396 0.489 0.477 0.326 0.267 0.562 1 0.668 0.681 

p-value <0.001 <0.001 <0.001 <0.001 0.003 <0.001  <0.001 <0.001 

Q8 Pearson Correlation 0.422 0.536 0.571 0.578 0.509 0.680 0.668 1 0.803 

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  <0.001 

Total Pearson Correlation 0.731 0.791 0.841 0.757 0.760 0.771 0.681 0.803 1 

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  

3.3. Instrument internal consistency reliability 

The Cronbach alpha was 0.901 for the entire questionnaire. 

3.4. Test-retest reliability 

By using test-retest reliability coefficient correlation analysis, a high positive correlation was 

observed between the total scores of the two applications (r=0.996, p<0.001). The measurements of 

the CVP-Score are depicted via a scatter plot in Figure 1. 
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Figure 1. Scatter plot of the CVP-Score test-retest measurements. 

3.5. Split-half reliability 

The split-half reliability was computed to be 0.855 using the Spearman-Brown formula.  

4. Discussion 

According to the main aim of the present study we developed a new instrument in order to 

measure how ICU nurses use CVP in order to guide their planning, clinical decisions, interventions 

and fluid administration titration for the optimal management of the critically ill patient. To the best 

of our knowledge, this new-developed tool named “CVP Score” was the first one instrument for the 

above-mentioned purpose. Another important aim of the present study was to test the validity and 

reliability of this new-developed instrument. According to the findings of our study, “CVP Score” is 

a valid and reliable instrument that intents to provide researchers a significant and acceptable tool 

for assessing the extent of CVP values use by critical care clinicians for ICU patients planning of care 

and decision making.  

Validity is defined as the extent to which an instrument measures exactly what it is supposed to 

measure without mistaking it with another issue, while reliability is the extent to which an instrument 

gives consistent results in repeated measurements under similar conditions [11]. Assessing the 

validity of the “CVP Score” it was followed the appropriate methodology to ensure its content 

validity, during the development of our instrument. Additionally, the evaluated construct validity of 

the “CVP Score”, through the correlation of each item score with the total score, emerged as 

acceptable [10].  

On the other hand, assessing the reliability of our new-developed questionnaire we observed 

that “CVP Score” had an excellent Cronbach alpha coefficient, given that this parameter should have 

values higher than 0.59 and lower than 0.95 [10]. In addition, test-retest reliability was computed as 
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acceptable and finally aiming to estimate the split-half reliability of our tool we found a strong 

positive correlation, which highlights our questionnaire acceptability[12]. 

Despite the significance of the present study, the main limitation was the full absence of a valid 

and reliable instrument which investigate the same issue. Thereafter, it was inapplicable the 

examination of parameters such as the criterion, concurrent, and predictive validity of the “CVP 

Score” [12,13]. 

5. Conclusions 

According to the validity and reliability analysis of our new-developed questionnaire, this tool 

is a valid and reliable instrument that could be used to the critical care setting aiming to measure the 

extent in which critical care nurses use CVP measurements in their decision-making process for the 

optimal volume, hemodynamic and cardiovascular management of the critically ill patients. It seems 

that ICU clinician and researchers could be used “CVP Score” to add new data to the above-

mentioned limited body of knowledge. Our study significance could be underlying by the originality 

of the evaluated tool, taking into account that it is the first one to serve the above-mentioned research 

purpose. Although, based on the current literature, the value of CVP measurement as a reliable index 

of cardiovascular and intravascular blood volume status, which can guide the fluid administration 

therapy and predict fluid responsiveness is controversial, the measurement of CVP remains a 

standard professional skill and responsibility of ICU clinicians, including critical care nurses. Our 

study limitations show that further research is needed with using the “CVP Score” on greater samples 

and in different countries and healthcare systems. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org. 
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