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Abstract 

Background :Vulvular heart replacement surgery is an increasingly important in cardiac 

valve disease management .VHRS tends to be suitable for clinical pathway development 

because high volume , high cost of the surgery and predictable course of events that occur 

during hospitalization .The aim of this study was to determine the effects of implementing 

clinical pathway on pain and anxiety for patients undergoing cardiac surgery . Subject and 

methods, this is a randomized controlled design was utilized . This study was carried out in 

cardiothoracic surgery unit at the Mansoura University Hospital . A Purposeful sample  of 

50 adult patients of both sexes scheduled for vulvular heart replacement surgery was 

included in the study (25 clinical path group and 25 control group ). Two tools used for data 

collection pain scale tool and State trait anxiety inventory .The clinical pathway for cardiac 

surgery patients conducted in four phases : Phase one : patients assessment , Phase two 

:cardiac valve surgery clinical pathway establishment and jury . Phase three: 

implementation and tracking variances . Phase four :Evaluation .The main results of study 

demonstrated no statistical significant differences in basic data on admission ,.the CP  

group had significantly lower level of anxiety and pain than the control group before and 

after surgery . All of the patients in CP group had no variance from VHRS pathway which 

prove the preset hypothesis of the study . 
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Introduction: 

Vulvular heart diseases (VHD) are 

the most common type of open heart 

surgery and constitute the most important 

health problem affecting people of 

productive age. Worldwide in 2013, one 

quarter of all deaths (616,000) was from 

vulvular heart diseases. In 2014, (777,000) 

people died from vulvular heart 

replacement surgery. In USA 

approximately every 25 seconds, an 

American will have a vulvular event, and 

approximately every minute, someone will 

die (1) 

In the developing world, vulvular 

heart diseases tend to affect people at a 

younger age and thus could negatively 

 
affect the workface and economic 

productivity (2). In Egypt, according to 

latest World Health Organization (WHO) 

data published in April 2014 vulvular heart 

disease deaths in Egypt reached 78,998 or 

21.75% of total deaths. The Death Rate is 

174.98 per 100,000 of population ranks 

Egypt 34 in the world (2). 

One of the health care systems that 

provide quality care with decreased costs 

is the clinical pathway system, also known 

as care pathways, care maps, and clinical 

pathways (3) Clinical pathways have been 

standard in health care as, 

multidisciplinary care plans that outline 

the steps and timing of actions necessary 
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for achieving expected patient outcomes 

and organizational goals regarding quality 

of care, patient satisfaction, costs and 

efficiency. Many pathways are 

incorporated into the medical record or are 

computerized, for a permanent part of the 

clinical pathway record (4). 

One of the high volume and 

expensive procedure where clinical 

pathways were first introduced is open 

heart surgery. Clinical pathway have been 

designed for both CABG and vulvular 

surgeries since the late 80s and early  

1990s ,in the United state , United 

Kingdom and other parts of the world . An 

estimated 6.2 million inpatient 

cardiovascular operations and procedures 

are performed in the United State each 

year, accounting for 82000 valve 

procedures and 516000 coronary artery 

bypass graft (CBAG) surgeries. On the 

other hand about 2716 open heart 

procedures done in the National Heart 

Institute (NHI) (5) 

Clinical pathways (CPs) benefits all  

parties involved; patients, professionals 

and the authorities’ .patients are better 

informed, meaning that their perception of 

quality improves. Clinical processes are 

simplified for professionals , meaning that 

they are able to obtain better results and 

protected from legal action. And lastly, 

they are positive for the authorities’ more 

efficient processes mean that fewer 

complaints are received  and  they 

encourage better coordination between the 

departments and with primary care (6) 

Patient’s recovery from cardiac surgery 

usually a routine and predictable course 

that when coupled with managed care 

incentives make it amenable to the 

development  of  rapid  recovery programs 

.The cost of hospital care have been 

directly associated with length of stay , 

and it is apparent that up to twenty five 

percent of costs associated with open heart 

surgery are incurred in prolonged length  

of  stay  in  cardiothoracic   unit   has  been 

associated with related complications e.g. 
,reoperation ,and exploration for bleeding 

(7). Consequently many health care 

settings develop and implement clinical 

pathways for cardiac surgery patients , in 

order to reduce cost of caring ,decrease 

occurrence of complications , shorten 

length of hospital stay and streamline the 

patient care which will lead to lower direct 

and indirect cost without an increase in 

mortality and readmission rate .Therefore, 

implementing this study is one way to 

determine the outcomes of implementing 

clinical pathway for patients undergoing 

vulvular heart replacement surgery. 

 

Significance of the study 

Despite the fact that Clinical pathways 

(CPs) were widely used to care for patients 

throughout the 80s and 90s and several 

countries worldwide adopted their use , 

clinical pathways were not used to care for 

patients’ neither in public nor private 

hospitals until year 2004 when they were 

introduce in a private hospital at Cairo 

namely Dar Al-Fouad Hospital. Data 

generated from this study can lead to 

improvement in patient’s care and 

satisfactions It also ensures that 

consistency and quality of care , and 

decreases hospital stay as well as cost, For 

these reasons, there was an urgent need to 

conduct this study in cardiothoracic 

surgery unit in mansoura university 

hospital . It is also hoped that this effort 

will generate attention and motivation for 

further studies into this topic. 

 

Aim of the study 

The aim of this study was to determine 

the effects of implementing clinical 

pathway on pain and anxiety for patients 

undergoing cardiac surgery 

 

Hypotheses of the study 

H 1: Patients undergoing cardiac surgery 

who exposed to clinical pathway will have 

pain level less than those groups who are 
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receiving routine hospital care (control 

group). 

H 2: Patients undergoing cardiac surgery 

who exposed to clinical pathway will 

exhibit decreased in anxiety level than 

those groups who are receiving routine 

hospital care (control group). 

 

Subjects and methods: 

Research Design: 

The current research design was a 

randomized controlled trial (RCT) , this 

category of design is a way of doing 

impact evaluation in which the population 

receiving the program or policy 

intervention is chosen at random from the 

eligible population, and a control group is 

also chosen at random from the same 

eligible population. It tests the extent to 

which specific, planned impacts are being 

achieved (Gribbons, Barry, & 

Herman,, 2004). 

Sample 

A Purposeful sample of 50 adult 

patients of both sexes scheduled for 

vulvular heart replacement surgery 

Inclusion criteria for selection of the 

sample . 

 All adult aged ranges from +18-60 

years old of both sexes undergoing 

vulvular heart replacement surgery 

 Able and willing to communicate and 

cooperate 

 Patients with a Euro score of (less 

than 10 Euro score) ( 8). 
 

Exclusion criteria. 

 Emergency operations 

 The patients with left ventricular 

ejection fraction of less than 40%., 

High –risk 

 patients with Euro score >10 will be 

excluded from the study. 

 

Subject Drop out 

Subject randomly collected then 

allocated randomly to clinical pathway 

group ( 25 patients ) and control group (25 

patients) by the end of data collection one 

patients drops out (died from control 

group) . So, replication of one case of 

control group patient was carried out in 

order to match the control group to be as 

similar as the clinical pathway group so 

that exclude external variable confusion. 

 

Setting 

This study was conducted at the 

Cardiothoracic Surgery Unit at the 

Mansoura University Hospital located in 

delta region vulvular heart replacement 

surgeries were performed on a regular 

basis, daily at Cardiothoracic Surgery Unit 

in Mansoura University Hospital with an 

average number of two cases weekly . 

 

Tools for Data Collection: 

 Tool I: Pain Assessment Scale 

(postoperative). 

 Tool II: - State –Trait Anxiety 

Inventory (preoperative and 

postoperative ) 

 

Pilot study: 

A pilot study was conducted on 10 patients 

who attended the cardiothoracic unit for 

vulvular heart replacement surgery . This 

aimed to ensure clarity, objectivity, 

relevance, and feasibility as well as to 

identify any problems associated with 

administration of the questionnaires and to 

measure the time needed for data 

collection with each  subject. 

Modifications were done accordingly. 

Subjects who shared in the pilot study 

were excluded from the study sample. 

 

Procedures: 

Patients assessment . 

Patients in both groups clinical pathway 

and control group were assessed after 

hospital admission 

Since cardiac surgery were performed at 

regular basis daily at cardiothoracic 

surgery unit in Mansoura University 
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Hospital , with average number of 2 

patients each week .the researcher 

observed the patient in the three phases 

;preoperative and immediate postoperative 

in the ward . Then the patient assessed at 

the beginning of each shift per day till 

hospital discharge. 

 Pain assessment for pain site , 

intensity , duration , sedation in 

addition to pain distress assessment 

using numerical scale was performed 

at beginning of each shift till hospital 

discharge . 

 

Phase two. 

 A steering committee was formulated 

consisting of head nurse of 

cardiothoracic surgery unit , assistant 

head nurse , the anesthesiologist , 

cardiothoracic surgeon , professor of 

cardiothoracic care nursing , 

physiotherapist , dietitian , social 

worker and the researcher to help in 

establishing the pathway. Then the 

pathway was established after 

assessment of current practice  

through study of hospital routine as 

baseline for Clinical Pathway 

Development The researcher observed 

nurses’ performance related to pre and 

post operative care in cardiothoracic 

surgery unit before establishing 

vulvular heart replacement surgery 

and reviewing related literature . 

 The established pathway was 

examined by nine experts in field of 

care and education to test for content 

validity. 

 Establishing pathway took 
approximately seven months 

 

Phase three. 

Educational training sessions were 

provided to care providers about the 

purpose and process of implementing 

pathway for one month after collecting the 

data of control group. 

The established pathway was implemented 

on the CPG by trained care providers from 

patient admission till discharge under 

supervision of researcher . 

-  Multidisciplinary team implemented 

the pathway under supervision of 

researcher and followed patient 

progress variances’ for all studied 

subjects from admission till  

discharge 

- Variances affecting the adherence to 

developed pathway were monitored , 

analyzed , receded , and an action 

plan was developed to overcome 

them 

- Six patients refused to participate in 

the study were excluded from my 

study . 

- Implementing pathway took 

approximately six months . 

Data collection of clinical pathway 

group including three stages of care . 

 Pain assessment was done 

immediately after surgery and hourly 

in the first day of surgery (Pain 

Assessment Scale ) 

Deep breathing exercise was taught to the 

pain pre vulvular heart replacement 

surgery in order to decrease pain (Salama, 

2013).See (Appendix III) 
 Patient position 

 Patient’s position was changed on 

specific schedule (Chair et al., 2003) 

 Immediate after the patient transfer 

from recovery room to the unit on 

supine position 

 One hour after the patient transfer 

from recovery room to the unit on 

supine with head elevated 15° 

 After two hours the patient sleep on 

lateral position 

 After three hours the patient sleep on 

supine position with head elevated 

30° 

 Ambulation 

Ambulation was initiated gradually 

in the first day after removal of all 

connected tubes. It starts with foot 
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exercise then sitting on chair and allowing 

out of bed for half an hour. 

Assessed the patients anxiety level before 

and after surgery (State –Trait Anxiety 

Inventory) 

Variance tracking: patient progress 

variance was followed from admission till 

discharge using 

Finally after finishing the data 

collection the control group was 

interviewed and instructed about all items 

of care for vulvular heart replacement 

surgery as well as a Colored Arabic 

booklet was distributed to those patients or 

family members to be a guide at home and 

give telephone number of researcher for 

any problems . 
 

Phase four. 

This phase consists of comparing 

outcomes for both groups according the 

following. 

 Pain intensity. 

 Anxiety level. 

Human rights and ethical 

considerations. 

Official approval from ethical 

committee of faculty of nursing and 

approval from administrative authority 

from director of cardiothoracic surgery 

unit was taken then verbal consent was 

obtained from each participating 

patient prior to his/her inclusion into 

the study after clarification of the 

nature and aims of the study. The 

investigator emphasized that 

participation is absolutely voluntary 

and confidential. Anonymity, privacy, 

rights and each participant had the  

right to withdraw from the study at any 

time without justification . 

 Data was collected, computed and 

statistically analyzed using SPSS 

(Statistical Package of Social 

Sciences) software program version 

16. 

 The 0.05 level was used as cut off 

value for statistical significance and 

the following statistical measures are 

used : Cronbach's،s Alpha reliability 

test: it was used to measure the 

reliability of the developed tools. Its 

maximum value is (a=1.0) and the 

minimum accepted value is (a=0.7); 

below this level the tool would be 

unreliable. 

 Chi square test used to test the 

association between qualitative 

variables. 

 Likelihood Ratio Chi-square and 

Fisher exact test were used for tables 

with cell or more with an expected 

frequency less than 5 

 T - test it used to test the association 

between two quantitative variables or 

to detect difference between two or 

more proportion 

 5% level of significant was chosen 

where P≤0.05 was considered 

significant and P>0.05 was considered 

as non significant. 

 After finishing of data collection the 

statistical test revealed significant 

differences between the control and 

clinical pathway group in relation to 

basic data on admission 

 

Results 

Table (1)Distribution of the clinical path 

group and control group  regarding 

their socio demographic characteristics. 

N=50 

This table indicate that : 

There was , no differences significant 

between CP group and control groups as 

regard socio demographic characteristics. 

The groups are matched regard to age, 

gender, and the level of education, marital 

status, and occupation. Regarding the age, 

the table revealed that, 56.0% and 52.0% 

of both CPG and control group were in age 

between 51-60years and mean age 53.88 

years and 52.2 years and the differences 

was not statistically significant (T=0.608, 

P=0.546).In relation to sex half of the 

clinical path group were males (52.0%) 
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and female in CP group &CP nearly half 

(48%) .The differences was not 

statistically significant (X2=0.325, 

P=0.569) 

Regarding marital status the majority 

of patient in the clinical path group and 

control were married (92% and 76.7%) 

respectively with no significant difference 

between two groups . Concerning level of 

education, (40.0%) of the clinical path 

group patients were hold university 

education certificate compared to (44.0%) 

of control group patients and the 

differences was not statistically significant 

(FET=1.066, P=0.805)In addition, 

occupation about half of the both group 

patients were occupying a professional 

work the CP group (52.0%) and control 

group (48.0%) . Differences was 

statistically significant (X2=4.019, 

P=0.123). 

 

Table (1):Distribution of the clinic path group and control group regarding their socio 

demographic characteristics'=50 

 

Socio demographic 

Data 

Groups  
X2 

 
P Clinical path group 

N=25 

Control group 

N=25 

Age group N % N %  

0.212 

T=0.60 

8 

 

0.497 

0.546 

20- 3 12.0 3 12.0 

35- 8 32.0 9 36.0 

51- 60 14 56.0 13 52.0 

Mean ± SD 53.88± 9.457 52.2± 10.079 

Gender      

0.325 

 

0.569 Male 13 52.0 13 52.0 

Female 12 48.0% 12 48.0% 

Level of education      
 

1.066 

 
 

0.805 

Read and write 4 16.0 3 12.0 

Basic education 5 20.0 3 12.0 

Secondary 

education 

6 24.0 8 32.0 

University 

education 

10 40.0 11 44.0 

Marital status      

4.100 

 

0.291 Single 2 8.0 6 24.0 

Married 23 92.0 19 76.0 

Occupation      

4.019 

 

0.126 Not working 6 24.0 11 44.0 

Manual working 6 24.0 2 8.0 

Professional 

working 

13 52.0 12 48.0 

Living status      

4.100 

 

0.291 Alone 2 8.0 6 24.0 

With other 23 92.0 19 76.0 

FET= Fisher’s Test Statistical Significance (P≤0.05)* 
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Table (2) Distribution of clinical path 

group and control group patients 

regarding pain , anxiety and satisfaction 

N=50 

This table reveals that: 

The clinical path group experienced 

moderate pain 60% and 0% severe pain 

compared to 76.7% and 23.3% 

respectively for control group .A statistical 

significant differences was found between 

two groups in relation to pain level 

(P=0.000). 

It can be also be noted that 76.7% of 

clinical path group experienced mild 

anxiety and 86.7%of control group 

experienced moderate anxiety ,where as 

none of the two groups experienced severe 

anxiety level (P=0.000). 

 

Table (2): Distribution of clinical path group and control group patients regarding pain , 

anxiety and satisfaction N=50 

 

 
Pain level 

Groups 

Clinical path group 

N=25 

Control group 

N=25 

N % N % 

Mild (1-3 score) 12 40.0 0 0.0 

Moderate (4-6) score 18 60.0 23 76.7 

Severe (7-9) score 0 0.0 7 23.3 

Worst (10 ) score 0 0.0 0 0.0 

 

Anxiety 

Clinical path group 

N=25 

Control group 

N=25 

N % N % 

Mild 20-39 points 23 76.7 4 13.3 

Moderate 40-59 points 7 23.3 26 86.7 

Severe 60-80 points 0 0.0 0 0.0 

Statistical significance (P≤0.05) 
 

Discussion: 

This study was implemented in an attempt 

to determine the outcomes of 

implementing clinical pathway on pain  

and anxiety for patient undergoing cardiac 

surgery Furthermore, World Health 

Organization (2) reported that; vulvular 

diseases  touch   the   lives of   millions   

of patients and their Families, together 

with those who provide and  plan  care, 

and those responsible for Planning and 

funding care especially in developing 

countries Egypt. Indeed, the WHO 

estimates that 73% of the vulvular heart 

diseases occurs in developing countries 

(9). Although many patients with vulvular 

heart diseases can be successfully 

managed with medications, there are many 

situations where it is necessary to restore 

blood flow to the heart muscle and 

maintain cardiac functions more efficiently 

by either cardiac valve replacement or by 

repair ( 10) 

 

Therefore; the main aim of this study 

was to determine the outcomes of 

implementing clinical pathway on pain 

and anxiety for patient undergoing 

cardiac surgery. Where the key outcomes 

was to decrease pain intensity, anxiety 

level . The current study compared the 

control group that underwent the routine 

hospital care and pathway group, which 

followed a preset pathway checklist 
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Several observations can be 

undertaken from our results. The  results 

of the present study demonstrate that there 

were no statistical significant differences 

in the basic data upon admission between 

the CPG and control group which included 

,age, Sex, level of education, occupation, 

associated diseases, prescribes medication, 

BMI. These findings roll out the 

extraneous factors that might have effect 

on VHRS clinical pathway. Additionally, 

after completion of data collection 

Demographic characteristics of the 

studied sample: 

The results of the present study 

demonstrate that there were no statistical 

significant differences in the basic data 

upon admission between the CPG and 

control group which included ,age, Sex, 

level of education, occupation, associated 

diseases, prescribes medication, BMI. 

These findings roll out the extraneous 

factors that might have effect on VHRS 

clinical pathway. Additionally, after 

completion of data collection the statistical 

tests revealed the significant difference 

between the CPG and control group 

patients in relation to basic data 'on 

admission. As regards to age ;The ageing 

population has accelerated the contribution 

of vulvular heart disease to total disease 

burden. It is predicted that the global aging 

population will maintain vulvular heart 

disease as a predominant cause of death 

worldwide. The WHO reports that the 

major cause of death of people over 60 

years is vulvular heart disease , and 

vulvular heart disease risk increases as age 

increases. In many developed countries, 

the number and proportion of older people 

(i.e. over 60 years) is increasing(11). 

Results of the present study is congruent 

with that where, more than half of both 

CPG and control group patients were in 

the age between (51-60 years) with Mean 

age of both CPG and control groups were 

approximately equal .(Table 1) . This may 

indicate that Egypt, like many developing 

countries, has experienced more rapid 

urbanization, socioeconomic and health 

changes, together with an increase in life 

expectancy. 

On the other hands, This result may 

be far away from results of (12) Where 

Mean age of vulvular heart replacement 

surgery cases was 58 years and the meta- 

analysis of Abdelaal et al (13) who found 

the mean age of vulvular  heart 

replacement surgery (VHRS) patients was 

62 years. This may be owed to the 

inclusion criteria for the present study of 

only adults up to 60 years. However one 

third of the subjects of both the CPG and 

control group patients were in the age 

group between 35 to 50 years, this is 

consistent with other studies which 

reported that vulvular heart disease 

mortality in young adults has now been 

reported in England, the US, France, 

Australia, and New Zealand(14). 

This results may be due to changes in 

lifestyle factors in the young age including 

dramatic increasing of obesity, sedentary 

lifestyles, increasing diabetes, 

hypertension and persistent smoking in 

young adults is present study .Regarding 

sex, more than half of both the CPG and 

control group patients were males (Table 

1). This result is constant with Beltrame 

et al (15). who said that VHD is the 

leading cause of mortality for both males 

and females alike worldwide. Despite the 

facts that initial manifestation of VHDis 

delayed in women's by about ten years 

compared to men's , there is no abrupt that 

VHD increase the females mortality rates 

immediately following menopause 

however a progressive increase over 

subsequent years. Likewise, Abdelaal etal 

(13) .Mete-analysis indicates that 60% of 

vulvular heart replacement surgery cases 

were men 

As regards the education and 

occupation are associated with VHD risk 
factors. In the present study, university 

Education certificate were held by half of 
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'both groups CP and control group and 

about half of both patients were occupying 

a professional work (Table 1). This result 

may ascertain that increasing educational 

level and occupying a professional works 

limit the time for traditional cooking and 

organized the foods which might be often 

high in salt, sugar, saturated and trans-fat. 

Take the calories from sugar and fats has 

emerge as cheaper and greater reachable 

than fruit, greens, and vegetables that in 

turn increase the rates of diabetes mellitus, 

hypertension and hyperlipidemia .Besides, 

discourage physical activity , restricted 

time rise rates of delivery by car instead of 

shipping through foot, and discourage 

physical exercises. Moreover, the stress 

during work and increased rate of smoking 

increase the risk of VHD. 

The present study showed that 

clinical path group was experienced less 

pain compared to control group . The 

difference was statistically significant A 

statistical significant differences was 

found between two groups in relation to 

pain level (P=0.000).This may be 

attributed to change the position of CPG 

patients after sheath removal and decrease 

the duration of bed rest in supine position 

from 12 hours to 8 hours. Moreover pursed 

lip breathing exercise might play an 

important role in decreasing pain after 

surgery . This proves how a very simple 

and cost free nursing intervention can 

effectively improve the patients outcome 

after cardiac valve surgery 

The findings in the present study are 

in line with Fowlow et al. (16) who stated 

that ambulation of patients as early as 

possible after connected tubes removal 

appears to be associated with a reduction 

in pain perception. Bed rest for long time 

after VHRS in the supine position is 

difficult for many patients, who complain 

frequently of back pain and a desire to 

move from side to side to relieve the pain. 

Also the results are in accordance with 

Koch et al. (17) who reported that 

reduction bed rest less than six hours time 

period after diagnostic and interventional 

coronary procedures add to the patients 

comfort. Moreover ,Rezaei - Adaryani et 

al. (18) claimed that changing patients 

position in bed and the reduced duration of 

bed rest after cardiac catheterization may 

also lead to higher levels of comfort and 

decrease the pain . 

As for anxiety it was observed that the 

CPG had significantly lower level of 

anxiety than the control group both before 

and after surgery . This may be related to 

Information given to CPG patients before 

operation compared to with control group 

patients. Additionally, after surgery 

significant decrease in back pain sensation 

in CPG patients than control group ones 

may play an important role in anxiety 

levels reduction Furthermore, discharge 

instructions and booklet handout given 

patients before discharge may decrease 

they their worry about what to expect and 

what , do after discharge. 

The present study finding was in 

agreement with Santamaria and others 

(19) who reported that mean anxiety levels 

were significantly decreased in chronic 

obstructive pulmonary disease pathway 

patients than the standard care group. 

Furthermore, El - Baz (20) found that 

patients in the conventional care plan for 

coronary artery bypass graft (CABG) 

surgery experienced increase in anxiety 

level relatively more when compared with 

the pathway group patients while there 

was no significant difference between 

groups in relation to depression levels. 

Additionally, Rashad (21) described the 

decrease in anxiety level significantly for 

patients follow clinical pathway during 

percutaneous nephrolithotomy. 

Moreover, Abdel-Rasol (22) reported 

significant decrease in anxiety level for 

patients after CABG who subjected to a 

protocol of care of positioning and 

decrease bed rest duration. Likewise, 

Turley et al (23) indicate that the 
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implementation of a clinical pathway has a 

positive effect on decreasing patient 

anxiety levels on patients with breast 

surgery 

Finally the present study is bridging 

the gap between clinical practice and 

research in order to translate research 

findings and apply best evidence into 

practice. The rising number of vulvular 

heart replacement surgeries’ performed 

and advances in pharmaceuticals and 

technology mean that nurses can use 

VHRS clinical pathway to ensure a 

consistent approach to the care of patients 

undergoing vulvular heart replacement 

surgery in their facility. 

 

Conclusion and Recommendation 

  Clinical pathway implementation has 

positive effect on postoperative pain 

where the CP group experienced less 

pain than the control group. 

 Clinical pathway lower level of 

anxiety among the CP group 

compared to the control group. 
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