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ABSTRACT  

Background: In the past, peritoneal carcinomatosis which develops after dissemination 

from digestive cancers has been regarded as a terminal disease that would result in the death 

regardless of the nature of intervention. Today, hyperthermic intraperitoneal chemotherapy 

(HIPEC) combined with cytoreductive surgery (CRS) is an optional curative treatment 

reported to improve a rate of survival for selected patients. Despite improved survival rate, 

patients experience delayed surgical recovery. 

Aim: The aims of this study were: 

1. To describe from the patient self-reported recovery profile, the prevalence of postoperative 
item variables after cytoreductive surgery and hyperthermic intraperitoneal chemotherapy.  

2. To identify factors associated with longer hospitalization period in CRS-HIPEC patients. 
 
Methods: During a hospital stay, a prospective cohort pilot study has been performed to 
observe changes of a recovery status in 25 patients undergoing CRS-HIPEC treatment. 
Postoperative Recovery Profile questionnaire was used to explore a decrease in dimensional 
item variables of postoperative recovery.  
 

Results: No patient had reached 17 points required for fully recovered on day of discharge. 

This work shows the global recovery at a low level. However, item variables of postoperative 

recovery profile decrease. The multiple logistic regression analysis showed that complications 

(p=.015), reoperation (p=.040) and readmission (p=.005) were significantly associated with 

longer period of hospitalization. 

Conclusion: Considering the facts that patients receiving CRS combined with HIPEC 

demonstrate complex postoperative care needs, a multidimensional assessment is a vital 

component of nursing care in a postoperative recovery period. This research has created 

baseline data useful to the current knowledge that will help to detect early complication, 

assist in self-care while reconsidering early and safe discharge in patients undergoing CRS-

HIPEC treatment.  
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1 INTRODUCTION 
 

The first combination of Cytoreductive surgery (CRS) and Hyperthermic Intraperitoneal 
Chemotherapy (HIPEC) was reported in the early 1980’s by Spratt et al. at the University of 
Louisville in USA as a trial treatment of patients with peritoneal carcinomatosis (Spratt, 
Adcock, Muskovin, Sherrill, & McKeown, 1980). Following Spratt et al. publication, CRS-
HIPEC combined has increased popularity. Over the last two decades, many clinics were 
established all over the world to provide CRS-HIPEC treatment. Today, the CRS-HIPEC 
offers a chance of surviving longer than predicted in comparison to systematic chemotherapy 
when it was used alone. From the beginning of treatment, patients may live three to five years 
and even longer in some cases (Glehen et al., 2010).  

Despite being around for decades, CRS-HIPEC treatment is remaining an extensive high risk 
procedure associated with increased rate of postoperative complications, extended length of 
hospitalization and mortality (Elias et al., 2010).   

The dimensions of postoperative recovery profile that emerge in literature are physical 

symptoms, physical functions, psychological, social and activity (Allvin, 2009). Since patients 

receiving CRS combined with HIPEC suffer from complex postoperative problems, 

postoperative recovery profile is a vital component of nursing care that requires adequate 

multidimensional assessment to enhance early recovery and safe discharge. The key element 

is to evaluate the potentials of recovery and recurrence on dimensional and global level that 

was not documented in previous studies. 

This directed study deals with the prevalence of factors influencing postoperative recovery 

assessed from a patient self-report and self-perceived situation with regard to postoperative 

recovery profile dimensions. During the course of this study, it was hypothesized that the 

threshold of global recovery experienced would reach an acceptable level of partly recovered 

before discharge as in orthopedic surgery (Allvin, Kling, Idvall & Svensson, 2012). 

2 BACKGROUND 

2.1 Nursing Theories Relevant to Postoperative Recovery Process 
This section introduces relevant nursing theories appropriate for assessment and nursing 
care in postoperative recovery process. This is in the backdrop of nursing care complexity 
and its challenging nature as far as making adequate assessment in postoperative recovery is 
concerned.  
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Nursing theory is the term given to the body of knowledge that is used to guide nursing 
practice. It is a tool to assist nurses to assess patient data and make progress through the 
nursing process. Every nursing theory provides a theoretical framework that guides our 
knowledge in critical thinking on the road of nursing care (Masters, 2015, p.9). In this study, 
no single type of theory was given prominence. However, two nursing theories were 
considered appropriate for enhancing postoperative recovery and providing comfort. These 
are the Leininger’s Transcultural Nursing Theory and the Self-Care Deficit Theory which are 
developed in the following lines. 

2.1.1 Leininger’s Transcultural Nursing Theory 

Transcultural nursing is defined as nursing in a cultural context with regard to differences and 
similarities in care, health and illness (Rajan, 1995). The theory of transcultural nursing used in this 
work led to explore the culture care factors with the recovery experience. This theory may serve as a 
background to postoperative assessment and management as it is the theory that focuses on holistic 
and comprehensive culture care (Masters, 2015, p.180). 

Madeleine M. Leninger, a nurse anthropologist who was concerned with the impact of culture on the 
treatment of children with psychiatric and emotional problems, invented a new theory. This was the 
transcultural nursing aimed at providing nursing care in a cultural context. She demonstrated that 
health and illness states were strongly influenced by culture which is a tool people use to solve their 
problems. It is a set of values, beliefs, norms and lifestyle of an individual or a group of people 
(Alligood, 2014, p.417- 421). 

The major concepts of Leininger’s theory are Culture care diversity and Universality. Cultural 
diversity refers to variations or differences that can be found among different cultures.  Culture 
universality is the opposite of diversity, which refers to the commonalities or similarities that exist in 
different cultures. This leads to the important goal of the theory which is to discover similarities and 
differences about care and impact on the health and well-being of the group and individuals. One 
major feature of the theory is that it focused on two types of caring: generic (indigenous) caring which 
consists of viewpoint of folk about basic primary care practices and professional (etic). Culture care 
refers to learned and practiced care by nurses trained in schools of nursing. Nursing care acts as a 
bridge between folk and professional system (Leininger, 2007).  
 
The sunrise model is an assessment tool about cultural specific care. The model is a 
schematic representation of seven factors that are potential influencers of cultural care: 
technological factors, religious and philosophical factors, kinship and social factors, 
cultural values and life ways, political and legal factors, economic factors and educational 
factors. Sunrise model brings culture and care together (Leininger, 2007).The use of 
Leininger’s theory as a framework for nursing care involves a degree of awareness and being 
sensitive to the aspect of culture that influence and enable a person as individual or a group 
of people to maintain or improve their human condition (Leininger & McFarland, 2006).  

To provide meaningful and satisfying culture-related care, cross-cultural practice begins with 
assessment of biophysical, social and psychological dimensions, which allows obtaining 
focused information about patient’s present illness and their perception of causes of illness 
and cultural treatment modalities. To support the patient’s continued wellness and recovery, 
nurses accommodate the patient’s cultural values when planning and providing nursing care 
(Douglas et al., 2011). 
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The point which is often overlooked is the impact of cultural constructions on postoperative 
care, especially activity of daily living and the management of pain. For example, in some 
cultures, pain is more tolerated than in others. People from a culture that values stoicism 
regard pain as natural part of life and tend to avoid expressing pain with moans or screams. 
They may hide and deny having pain when asked. Other cultural groups believe that pain is 
unnatural sign of a serious health problem and require treatment. Moaning and crying are 
accepted as a way to cope with pain. Members of these groups seek particular attention of 
nurses around for help. However, many people are reluctant to take pain medication because 
of fear about their use or beliefs that the primary treatment of pain should be energy 
therapies or rituals (Narayan, 2010).  

In a postoperative period, nursing care is more directed towards establishing physical 
functions, alleviating physical symptoms, preventing complications and teaching of self-care. 
To provide congruent care, nursing care needs to be culturally based (George, 2010).  
 

2.1.2 Self-care Deficit Theory 

The concept of Self-Care was first introduced and later Self-Care Deficit by Dorothea Orem. 
The primary source of Orem’s ideas was her clinical experience in nursing and reflection on 
nursing situations (Masters, 2015, p.154).  

In this study, self-care theory has been selected as a framework for nursing practice in 
selected CRS-HIPEC patients. The self-care deficit theory is a combination of three theories: 
theory of self-care, theory of self-care deficit and theory of nursing system. 

- The theory of self-care describes self-care as the activities performed independently 
by an individual to promote and maintain personal well-being throughout life. 

- The theory of self-care deficit explains that when an individual has a deficit in 
attitude (motivation), knowledge or skills that impairs the performance of self-care 
independently, nursing care must be provided. According to Orem (1971) nurses can 
use 5 methods to help patients meet the self-care requisites: “acting or doing for 
another; guiding; teaching; supporting physically or psychologically; and 
providing suitable environment that support the ability of the patient to meet current 
or future demands”(Masters, 2015, p.156). 

- The nursing care system theory refers to a series of actions a nurse takes to meet the patient’s 
self-care needs varying from the individual being wholly or partly dependent on the nursing 
care or to needing only some health education and support. 
 

The blueprint of nursing care is to help patients their therapeutic self-care demands. Nurses 
assess the potentials and limitations to meet self-care needs (Masters, 2015, p.156).  

Self-Care theory contains knowledge that empowers patients to participate in their own care 
and to be self-sufficient. While Enhanced Recovery After Surgery (ERAS) protocol 
recommends Patient Controlled Epidural Analgesia PCEA as a common standard after 
colorectal surgery, which is a treatment system, that enables patients self-care by 
administering predetermined doses eventually some boluses to relieve pain (Osseis et al., 
2016); this method has been approved also in patients undergoing CRS and HIPEC (Owusu-
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Agyemang, Soliz, Hayes-Jordan, Harun & Gottumukkala, 2014). The experience of nausea 
and vomiting possibly generates a set of needs for self-care actions, which depends on the 
self-care education of what to do when symptoms occur in order to generate patient’s self-
control and facilitate independence (Richardson, 1991).  

2.2 Postoperative Recovery Profile (PRP) 
Postoperative recovery is a process of returning to normality, a concept defined as potentials 
achieved by regaining control over physiological, psychological, social and habitual functions. 
In postoperative recovery, the goal is to return to preoperative baseline of independence in 
activities of daily living. Three phases of postoperative recovery are applicable to hospital 
inpatient: early, intermediate and late recovery. The early phase begins after discontinuation 
of anesthesia with a return to consciousness and recovery of vital reflexes mainly airway and 
motor activity. In the intermediate phase, vital functions are stabilized until readiness to 
discharge home. The late phase is a return to preoperative health status of physical, social 
and psychological well-being after discharge home. Therefore, the length of hospital stay to 
discharge from care includes only early and intermediate postoperative recovery phases 
(Allvin, Berg, Idvall & Nilsson, 2007). 
 
Different dimensions and components of postoperative recovery emerge from the literature. 
In a systematic review, Neville et al. (2014) identified three fundamental dimensions: 
physiological, symptomatic and functional dimension. Physiological dimension outlines 
return to control over body function and regain of physical strength. Symptomatic dimension 
consists of recovery from pain, fatigue, nausea/vomiting and anxiety/depression while 
functional dimension contains mobilization and ability to perform activity of daily living 
(Neville et al. (2014). 

Clinicians often divide the postoperative recovery profile into four dimensions, i.e. 
physiological, psychological, social and habitual recovery. Yet, the dimensions of 
postoperative recovery profile differ as reported in various scientific publications. Allvin et al. 
(2009) propose a five dimension model that contains 19 variables: physical functions, 
physical symptoms, psychological, social and activity dimension. This model is ideal to study 
postoperative recovery after different surgical procedures and it has been used in different 
Swedish nursing care environments (Allvin et al., 2007). It was also used throughout this 
study to assess changes in the recovery process. 

 One of the major aspects found to evaluate postoperative recovery for inpatient is recording 
the number of days spend in a hospital. The recovery period in patient population treated 
with CRS-HIPEC is longer than recovery for patient undergoing other major surgical 
procedures (Kuijpers et al., 2013). 

The use of the term Delayed surgical recovery has been mentioned in NANDA diagnosis 
(00100) as extension of the number of postoperative days required to initiate and to perform 
activities that maintain life, health and well-being. Factors related to delayed surgical 
recovery are prolonged surgical procedure, pain, wound infection, persistent nausea and 
vomiting and postoperative emotional response (Herdman & Kamitsuru, 2015). Mobilization, 
pain control and early oral feeding are the most important factors identified to facilitate early 
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postoperative recovery. However, the mode of surgery is an important modulating factor that 
predicts the length of hospital stay (Boulind et al., 2011; Huibers, de Roos & Ong, 2012). 

Enhanced Recovery after Surgery (ERAS) protocol has been designed for preoperative and 
postoperative care to reduce the body physiological stress responses due to surgery by 
supporting body function. The protocol consists of evidence-based care elements associated 
with early recovery and discharge after surgery. Since the protocol requires team work, the 
key nursing role includes encouraging patients to comply with ERAS protocol (Jeff &Taylor, 
2014).  

2.3 Pathophysiology of Peritoneal Carcinomatosis 
The peritoneum is the largest serous membrane (surface area of approximately 2m²) of the 
body after the pleura lining the thoracic cavity and the pericardium lining the pericardial 
cavity and surrounding the heart (Waugh & Grant, 2010). The peritoneal cavity is within the 
abdominal cavity and continues into the pelvic cavity. It is a completely closed sac in males 
whereas there is a communication pathway in females through uterine cavity and vagina. 
This communication constitutes a potential site of infection from the exterior. The 
peritoneum cavity is a potential space of serous fluid, blood vessels, lymph vessels and lymph 
nodes. However it does not contain any internal organ (Moore, Agur & Dalley, 2015).  

The peritoneum produces fluid which facilitates the movement of viscera over each other that 
reduces friction, the movement of digestion, leucocytes and antibodies. In addition, it 
protects the viscera and maintains homeostasis of peritoneal fluid and exchange with 
lymphatic circulation (Van der Wal & Jeekel, 2007).   

Peritoneal carcinomatosis (PC) refers to the conditions by which cancer cells migrate from 
internal organs and spread around the serous membrane of the abdominopelvic cavity. This 
cavity is subject to primary and secondary metastatic cancers. The primary peritoneal tumor 
arising from peritoneum is rare. Secondary peritoneal carcinomatosis arising from ovarian 
and gastrointestinal tract cancers are the most frequent, but many other form of distant 
cancers can be disseminated into peritoneum (Dubé et al., 2015).The dissemination from 
primary tumor cells into peritoneal cavity occurs in four steps: detachment of primary cancer 
cells, attachment to secondary site that is peritoneum, invasion in the subperitoneal space 
and genesis of blood supply for metabolic needs (Kerscher & Esquivel, 2008).  

The analysis of blood shed from surgical field during oncologic surgery showed that in 57 of 
61 patients, tumor cells were disseminated in their blood shed suggesting that surgery may in 
itself enhance cancer cells growth (Hansen et al., 1995). Tumour seeding during surgical may 
rise from dissection of blood or lymph vessels, postoperative anastomotic leakage or exudates 
from wound surfaces (Verbeek, Vanderheyde, Ramsoekh &Bosma, 1990). Spratt and 
colleagues reviewed pathophysiology of PC and found that these cancers are able to exude, 
obstruct, perforate, bleed and deplete in their different phases. Death usually occurs as a 
result of loss of intestinal function and obstruction. The most common clinical feature is 
abdominal pain associated with history of severe weight loss. I some cases, ascites may occur 
due a combination of increased fluid inflow and impaired fluid outflow from peritoneal 
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cavity. Patient may feel well until abdominal distension becomes intolerable (Spratt, 
Edwards, Kubota, Lindberg &Tseng, 1986).   

2.4 Cytoreductive Surgery (CRS) and Hyperthermic Intraperitoneal 
Chemotherapy (HIPEC) 

In the past, peritoneal carcinomatosis has been regarded as a terminal disease that would 
result in the death regardless of the form of intervention. Today, hyperthermic 
intraperitoneal chemotherapy combined with cytoreductive surgery has been reported to 
improve the rate of survival for selected patients (Glehen et al., 2010).  

Hyperthermic Intraperitoneal Chemotherapy (HIPEC) consists of administration of heated 
chemicals into the peritoneal cavity direct after cytoreductive surgery (CRS) (Esquivel, 
2009). While the purpose of CRS is to remove all macroscopic tumors. HIPEC effect is to 
eradicate microscopic tumors that remain by introducing heated chemicals directly in the 
peritoneal cavity. Tumor cells resist less to heat than normal cells and heat increases 
membrane permeability of chemotherapy into tissues (Canda et al., 2013). Therefore, heated 
chemotherapy has better capability to destroy cancer cells than ordinary chemotherapy.  

The range of HIPEC duration varies from 30 minutes to 120 minutes with the temperature 
between 40 - 430 C (Esquivel, 2009). However, after chemotherapy, a large number of cells 
are destroyed within the body. Many of the products that buildup from cellular breakdown, 
are highly toxic enough to generate adverse events that affect the recovery process (Baker, 
Morzorati & Ellett, 2005). The mean operating time to perform a cytoreductive surgery 
combined with HIPEC may exceed 10 hours (Bell et al., 2012).  Cytoreductive surgery 
represents one of the most extensive surgeries of the abdominal surgeries than other main 
surgeries performed on the abdominal cavity (Schmidt, Creutzenberg, Piso, Hobbhahn & 
Bucher, 2008). 

During surgery, many internal organs may be partly dissected or removed such as stomach, 
pancreas, liver, spleen, small intestine, colon, rectum, appendix, urine bladder, ureter, 
uterus, ovary including greater omentum, parietal and viscera peritoneum. The aim of 
cytoreductive surgery is to get all macroscopic tumours completely removed (Iversen, 
Rasmussen, Hagemann-Madsen & Laurberg, 2013).   

After CRS-HIPEC, the patient stays at least two days in the intensive care unit to allow close 
monitoring of vital functions and fluid loss especially via abdominal drains which is still very 
high. Transfer to a regular surgical ward is performed when vital functions and body fluid 

balance are stabilized (Schmidt et al., 2009). The reported median length of hospitalization 
in a surgical ward reported varies between 13-16 days. Some patients need transfer to local 
hospitals for further recovery (Cooksley & Haji-Michael, 2011; Iversen et al., 2013; Kuijpers 
et al., 2013). The length of hospital stay exceeding six days is said to be delayed according to 
ERAS (Enhanced Recovery after Surgery) protocol used in post-abdominal surgery (Boulind 
et al., 2011; Huibers et al., 2012). 

Two categories of postoperative recovery complications following CRS-HIPEC have been 
identified: postoperative complications related to surgical manipulation and complications 
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related to the effect of the heated chemotherapy (Younan, Kusamura, Baratti, Cloutier & 
Deraco, 2008). The CRS-HIPEC procedure is an aggressive form of treatment that affects 
patient’s recovery process. Nausea and vomiting are the most common symptoms that may 
persist up to 13 days postoperatively (Arakelian, Gunningberg, Larsson, Norlén &Mahteme, 
2011). Oral intake and regaining bowel function usually occur between 7 and 11 days 
postoperatively. Sleeping disturbance and psychological problems are observed in more than 
50 % of patients up to 3 postoperative weeks (Arakelian et al., 2011). However, abdominal 
pain has been documented among the most common reasons for readmission within 90 days 
after discharge (Martin et al., 2016). 

 

3 RESEARCH PROBLEM 

A sizeable number of patients who receive CRS-HIPEC treatment increases significantly 
survival rate (Esquivel, 2009). Despite the survival benefit, a prolonged average length of 
stay in hospital has been recorded in comparative studies (Kuijpers et al., 2013). However, 
little is known about factors delaying the recovery process in CRS-HIPEC patients. Concerns 
about this study were to collect the baseline information valuable to follow participants over 
a period of postoperative recovery time in a hospital environment. As there was no 
preliminary data supporting the proposal, it was quite reasonable to conduct a pilot study. 
Therefore, this paper is the first prospective cohort study to assess the profile of 
postoperative recovery and factors related to delay recovery in CRS-HIPEC patients. 

4 AIMS OF THE STUDY 

The aims of this study were: 

1. To describe from the patient self-reported recovery profile, the prevalence of postoperative 
item variables after cytoreductive surgery and hyperthermic intraperitoneal chemotherapy.  

2. To identify factors associated with longer hospitalization period in CRS-HIPEC patients. 

5 METHODS 

5.1 Study Design 

A prospective cohort pilot study has been performed and consisted of following up 
participants as they were selected before CRS-HIPEC treatment. After baseline information 
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was collected, subjects were subsequently followed up to observe changes in the recovery 
process. Patients’ characteristics were recorded (age, sex, past medical history, performed 
surgical procedures and postoperative complications) during hospital stay.  

5.2 Sample 
Around 50 CRS and HIPEC procedures are performed per year at a university hospital in 
central Sweden since the year 2012. The median number of admission rate documented in 
health electronic record is 1 patient per week. For a study initially estimated to be a pilot for 
further studies, a sample of 25 patients who meet inclusion criteria may be appropriate to 
perform repeated-measures (Hertzog, 2008). 

5.3 Inclusion/ Exclusion Criteria 
To be included, participants had to be on elective admission, diagnosed with peritoneal 
carcinomatosis that originate from digestive cancers and speak Swedish. All patients older 
than 18 years undergoing CRS-HIPEC treatment at a university hospital in central Sweden 
and who agreed to participate were included. Patients with a reported or documented history 
of CRS-HIPEC treatment, cognitive dysfunction or any other medical problem that hinder 
patient-reported assessment were excluded. The sample selection was conducted in the pre-
operative assessment clinic by the nurse in charge of the project.  

5.4 Data Collection 
Many instruments measuring postoperative recovery have been developed for short term use 
after ambulatory surgery, therefore difficult for long-term assessment and follow-up.  Allvin 
and collaborators (2009) have developed a questionnaire to measures early, intermediate 
and long-term progress as a Postoperative Recovery Profile (PRP) (Table 1). The 
questionnaire was tested for the content validity and reliability ensuring high support was 
given. It was also found to be stable on different study periods. The PRP questionnaire has 
been used in Swedish clinical settings as a self-report with ability to assess recovery profiles 
after different type of surgery (Allvin et al., 2011). 

A day before operation after admission in a CRS-HIPEC unit, prospective participants were 
asked by a contact nurse if they had questions about the project. Consent to participate was 
confirmed by signing informed consent form. PRP- baseline measurement was performed on 
admission day. A recovery period for this study covered the length of stay in a surgical ward 
from admission to discharge home, or a rehabilitation center. The assessment by PRP 
questionnaire was performed in inpatient clinical environment. Therefore, all postoperative 
recovery variables were assessed but only 17 items relevant for inpatient were considered 
appropriate for this study (appendix C). 
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Table 1. Postoperative Recovery Profile (PRP) Dimensions and Item Variables Developed 
by Allvin, Ehnfors, Rawal, Svensson and Idvall (2009). 

 

Concept 5 Dimensions 19 Items 

 

 

 

 

 

 

 

 

 

 

Postoperative 
Recovery 

Physical symptoms 
1. Pain 
2.Nausea 
3.Fatigue 
4.Appetite changes 
5. Sleeping 
difficulties 

 

Physical function 
6. Gastrointestinal 
function 
7. Bladder function 
8. Mobilization 
9. Muscles weakness 
10. Sexual activity 

Psychological  
11. Anxiety and worry 
12. Feeling down 
 13. Feeling lonely 
/abandoned 
14. Difficulty in 
concentration 

Social 
15. Social activities 
16. Dependence on 
others 
17. Interest in 
surrounding 

 

 Activity 
18. Re-establishing 
everyday life 
19. Personal hygiene 
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The PRP questionnaire was addressed in four- point scales: none, mild, moderate and severe. 
The level of recovery is indicated by the sum of all PRP items responded with none or (1). In 
other words, 17 none responses represent the highest level of recovery (Allvin et al., 2011). If 
the patient was unable to answer some items of the questionnaire, the missing data was 
recorded as patient unavailable. 

A day before operation after admission in a CRS-HIPEC unit, prospective participants were 
asked by a contact nurse if they had questions about the project. Consent to participate was 
confirmed by signing informed consent form. PRP- baseline measurement was performed on 
admission day. A recovery period for this study covered the length of stay in a surgical ward 
from admission to discharge home, or a rehabilitation center. The assessment by PRP 
questionnaire was performed in inpatient clinical environment. Therefore, all postoperative 
recovery variables were assessed but only 17 items relevant for inpatient were considered 
appropriate for this study. Data for the actual study were collected in the period May 2015-
Juni 2016. 

The measurements were done on 4 occasions in a surgical ward: day 1 at admission before 
surgery as base line measure, day 3, day 10, and discharge day. Usually patients returned to 
the surgical ward on day3 and could return the questionnaire to the nurse in charge on a 
particular day after possible answers. Sometimes, patient could wait for an appropriate 
occasion due to the presence of some symptoms like pain, fatigue, nausea and vomiting. On a 
good occasion, it was possible to remind the patient if it was appropriate to return the 
questionnaire. Patients discharged before day 10 could go home with questionnaire and 
return it via post office in a provided envelope with a prepaid stamp.  

Between May 2015 and June 2016, a total of 50 CRS combined with HIPEC procedures were 
performed in patients diagnosed with peritoneal carcinomatosis. Of the total number, 15 
were not invited for participation and did not get any questionnaires as 10 were moved to a 
trauma unit, 4 had a past history of CRS/HIPEC, and 1 was waiting for staging (Figure 2). 
Initially out of 35 patients who accepted to participate in this study, 7 dropped out after 
postoperative day 3 while 3 patients did not return the last questionnaire after discharge. 
However, 25 patients of 35 have been able to report recovery in all four different moments. 
There were 10 women (40%) and 15 men (60%) (Fig.1). The mean age of participants was 54, 
5 years in a range 24-77.  
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Figure 1. A Flow Diagram of Data Collection Process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.5 Data Analysis 
SPSS23.0 software for Macintosh was used for the purpose of data analysis in which central 
tendencies (mean, median, mode and standard deviation) and the prevalence of 
postoperative item variables were calculated. To discover significant factors that may be 
associated with delaying postoperative recovery, cross-tabulation was performed between the 
length of hospital days and predictors. Based on the assumption that the relationship 
between the dependent variable and the predictor variables were nonlinear, multiple logistic 
regression analysis was appropriate to assess the statistical significance after controlling 
confounding factors.  
 
The PRP manual (Appendix D) was used to calculate the global score of recovery according to 
the number of item variables in each questionnaire answered with none, leaving an indicator 

Eligible (n=50) 

Invited for 
participation (n=35) 

Not invited/Missed: 

Inclusion (n=10 were moved to 
a trauma unit) 

Exclusion (n=5) 4 of 5 with a 

Accepted 
participation Declined (n=0) 

Completion of 
questionnaires at all 4 

measurement 
occasions (n=25) 

Drop out (n=10), 7 patients after 
postoperative day 3, and 3 

patients did not return the last 
questionnaire after discharge. 
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sum from 0 to 17 depending on the number of responses from each participant (Table 2 & 
Appendix F) 
Table 2. Classification of Indicator Sums into Recovery Level 
 

Global Scale Indicator sum (PRP 
questionnaire) 

Fully recovered 17 
Almost fully recovered 13-16 
Partly recovered 8-12 
Slightly recovered 7 
Not recovered at all <7 

 

(Allvin, Ehnfors, Rawal, Svensson & Idvall, 2009). 

At this level of the directed study, to evaluate the progress of postoperative recovery when 
data are collected 3 or more times, the significance level of postoperative item variables was 
not recommended by experts at Medical Statistics unit from Karolinka Institute after 
consultancy due to the number of variables and the sample size.   

6 ETHICAL CONSIDERATIONS 

According to the Swedish law (SFS 2003:460), the work carried out within the framework of 
higher education at the undergraduate and advanced level does not require ethical review 

from Ethics Examination Board.	However, ethical requirements of the Helsinki declaration 
will always be applied (World Medical Association, 2013).This project falls within the 
framework of quality improvement in healthcare after CRS-HIPEC treatment.  

Before data collection, the research proposal was submitted to the head manager of 
gastroenterology center with oversees the CRS-HIPEC clinic at Karolinska University 
Teaching Hospital for approval and access to prospective participants. Following the 
approval (Appendix A), participant identification was performed by reviewing electronic 
health records of CRS-HIPEC patients on elective waiting list. During pre-operative 
assessment visit, verbal and written information about the study project was provided to 
prospective participants by a dedicated nurse according to inclusion criteria. Information 
contained the study goal, the PRP-questionnaire, enhanced recovery process and voluntary 
participation (Appendix B &C). Potential subject was presented with an opportunity to read 
written information before surgery and had enough time to decide whether to participate in 
this study or not.  

The respondents were able to ask questions. Contact information of the nurse accountable for 
the completion of the study project between preoperative visit and after surgery in the events 
of further questions, comments, or problems about participation was given. A day before 
surgery after admission in the surgical ward, participants were able to give signed informed 
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consent to participate in the study. Four repeated measurements were performed during 
hospitalization period. 

In compliance with ethical principles, participants were given information about the purpose 
of the study and the research method that has been used. Consent to participate could be 
withdrawn at any time without affecting patient’s care negatively. All information was 
collected and treated confidentially by protecting access and dissemination of personal 
information (World Medical Association, 2013). No information regarding the name of 
participants and personal number was collected. Participant’s age and gender were coded. 
Respondents were informed that the results of the study will be used to generate new 
knowledge to improve postoperative recovery from pain assessment and management. 

To facilitate the follow-up of recovery in the participating unit, nurses and health 
professionals responsible for direct care of the patient (physiotherapists, dieticians, and 
stoma nurses) were informed about the ongoing study. 

7 RESULTS 

7.1 Sample Clinical Characteristics 
The main primary tumor sites arising from one organ diagnosed in (40%, n=10) of the 
sample was located in appendix (pseudomyxoma peritonei), followed by 28 % (n=7) in colon 
with the remaining (8%, n=2) in mesothelial cancers. Tumors originating from two or more 
organs were colon and ovaries (4%, n=1), appendix and ovaries (4%, n=1), colon, rectum and 
others organs (12%, n=3). One patient had a tumor of unknown origin. Fifty-six percent of 
participants had a past surgical history. All secondary tumor sites were located in the 
peritoneum (Table 3).  

 

Table 3. Primary Origin of PC 

Primary Tumor Site PC(n) 

Appendix/PMP 10 (40%) 

Colon 7(28%) 

Mesothelium 2 (8%) 

Colon and Rectum and 
other organs 

3(12%) 
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Colon and Ovaries 1(4%) 

Appendix and Ovaries 1(4%) 

Unknown site 1(4%) 

                                                               

7.2 Postoperative Clinical Features 
The median length of hospitalization was 16 days in a range of 6-47 days with standard 
deviation of the sample (SD) 10, 7. Before discharge, postoperative complications occurred in 
(60%, n=15) which were anastomotic leak (n=2), colon perforation (n=1), surgical incision 

rupture (n=2), pancreas leak(n=1), pancreas abscess(n=1),  high output stoma(n=3), lever 
metastasis (n=1), carcinomatosis (n=1), epidural anesthesia and analgesia leak (n=2) and 
depression(n=1). The patient with carcinomatosis was not candidate to reoperation. He died 
later after discharge into a palliative care unit. Of the total number postoperative 
complication reoperation occurred in (32%, n=8) before discharge and (8%, n=2) after 
discharge making (40%, n=10) total reoperation before discharge and after readmission.  

Readmission after discharge was found in (36%, n=9) because bowel obstruction (n=1), fluid 
imbalance (n=1), nausea and vomiting (n=1), cancer metastasis in liver (1), cancer metastasis 
in liver, kidney and lymph nodes (n=1), abdominal pain and adenocarcinomatosis (n=1), high 
output stoma and malnutrition (n=1), pancreas leak (n=1) and multiple abscess (n=1). Four 
patients died within one year data collection period. 

7.3 Postoperative Recovery Dimensions 

7.3.1 Physical Symptoms 

At the baseline, ten patients (40%) reported sleeping difficulties, seven (28 %) appetite 
changes and six (24 %) pain. All physical symptoms increased above 76 % on day 3. Fatigue 
was reported by twenty-two patients (88%), appetite changes by twenty (80%) and pain by 
nineteen (76 %) on day 10. On discharge day, there was no apparent improvement compared 
to day 10. Nausea and fatigue increased slightly. Deterioration of physical symptoms 
dominated at the discharge time with a slight improvement with sleeping in comparison to 
day 10. Recovery from pain and sleeping difficulties shifted slightly towards a lower level of 
disturbance than fatigue and nausea measured on the discharge day. 

 This study shows an overall prevalence of postoperative pain rising from 24% at a baseline, 
76 % day 3, 76 % day 10 with a slight decline to 64 % at a discharge day. No one reported 
severe pain on the discharge day. However 1 patient reported having moderate pain, 15 mild 
pain while 9 patients reported no pain suggesting that the recovery from postoperative pain 
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was on acceptable level. The item pain was ranked as number 3 among physical symptoms 
More women (80%) reported pain on the discharge day than men (53%). 

 Twenty-four of patients reported mild and severe pain at rest while 19 did not have any 
symptom of pain. After operation, the prevalence of pain was at the highest level on day 3, 
the same level was maintained until day 10, and slightly declined on a discharge day where 
36% of patients reported no pain and 60% mild pain. However, severe pain disappeared in all 
patients on the discharge day.  

Figure 2. Physical Symptoms 

 

The high level of the line indicates deterioration while the low level of the line indicates a 
decline of a symptom.  

7.3.2 Physical Function 

Fourteen patients (56%) regained gastrointestinal and bladder functions on day 10 with a 
significant improvement on the discharge day. However (72%, n=18) patients experience 
difficulties in mobilization up to discharge, a problem probably associated with muscle 
weakness reported in (88%, n=22) on the discharge day.   

7.3.3 Psychological Dimension 

Anxiety and worry (56%), feeling down (56%) dominated the baseline and increased on the 
discharge day above 60% along with difficulties in concentration (64%).  
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7.3.4 Social Dimension 

There were apparent limited social activities after surgery during the hospital stay. Patients 
(52%, n=13) reported that interest in surrounding has been improved. 

7.3.5 Activity 

Twelve patients (32%) were able to perform personal hygiene activity without help on the 
discharge day while the remaining majority was still asking for help.  

7.4 Top Five Baseline-Discharge Item Variables 

 
The baseline items which dominated before CRS/HIPEC were: 

1. Anxiety and worry /feeling down 
2. Sleeping difficult 
3. Social activities 
4. Difficult in concentration/ appetite changes 
5. Pain/ feeling lonely and abandoned.  

 
The top five item variables that were reported on the discharge day: 

1. Fatigue 
2. Muscle weakness 
3. Appetite changes 
4. Social activities 
5. Mobilization 
Pain/anxiety and worry moved from top 5 to top 10 but this does not suggest 
improvement as the prevalence of these variables were increased.  Physical symptoms 
were dominant during the hospital stay period.   
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Figure 3. Frequency Items Graph Baseline-Discharge 

 

X-axis represents item variables and Y-axis shows the reported prevalence of a single item 
variable  

7.5 Baseline-Discharge Dimensions 
The greatest average deteriorated dimension at the baseline was psychological dimension 
(10, 2) followed by far physical symptoms (5, 8) and social dimension (5, 3) while activity 
dimension was almost stable at the baseline. The graph shows postoperative recovery 
variations in physical symptoms and activity suggesting more deterioration with regards to 
other dimensions. However, the psychological dimension and physical function improved 
slightly (Appendix E).   
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Figure 4. Baseline-Discharge Dimensions

.  

The sample mean of Baseline-discharge dimensions. The high level of the line indicates 
deterioration. 

7.6 PRP Global Level 
The global level of recovery was shown by indicator sum of PRP questionnaire. No patient 
had reached 17 points required for fully recovered on day of discharge.  Instead 4 patients 
had points between 13 and 16 indicating almost fully recovered. Two patients were partly 
recovered with points between 8 and 12. Two patients slightly recovered indicated by 7 
points. However, the majority of patients (n=16) had points between 0 and 6 suggesting that 
they had not recovered at all. The mean recovery score was 6, 28 with SD 4, 56 which fall in 
between not recovered at all and slightly recovered. However, the global level of recovery 
was higher on day 10 than on discharge day (Figure 5& Appendix F). 

 

 

 

 

 

 

 

 

5,8	

21,4	

18,2	
17	

4,25	

16,5	
15,25	 14,5	

10,25	

18,25	

15,5	
14	

5,3	

22,6	

18,6	

16,3	

2	

23	

18	
17	

BASELINE	 DAY	3	 DAY	10	 DISCHARGE	DAY	
Physical	symptoms	 Physical	function	 Psychological	 Social	 Activity	



24 

 

Figure 5. PRP Global Level of Recovery 

 

The level of a staple indicates the global level of recovery. The baseline position is higher than 
inpatient positions (Day3, Day 10 and Discharge). 

7.7 The Prognostic Significance 

Postoperative complications, reoperation and readmission significantly predicted the length 
of hospital stay in 95 % confidence interval. Age and sex were not significant. Therefore, 
postoperative complications which require reoperation and readmission prolonged the length 
of stay at the hospital beyond 16 days (Table 4 & 5). 
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Table 4. Logistic Regression Constant: age, complication, reoperation, readmission and 
sex 

Coefficientsª 

Source B SEB � t p 

(Constant) 2,944 ,467  6,300 ,000 

Age -,008 ,007 -,201 -1,124 ,275 

Complication ,232 ,225 ,224 1,032 ,315 

Reoperation ,484 ,208 ,445 2,330 ,031 

Readmission ,634 ,217 ,600 2,925 ,009 

Sex -,170 ,206 -,165 -,826 ,419 

 

a.Dependent Variable: Log length of Hospital Stay (no multicollinearity problem VIF<4) 

 

Table 5. Logistic Regression Constant: age, complication, reoperation and readmission 

Coefficientsª 

Source B SEB � t p Source B SEB � t p 

(Constant) 2,676 ,333  8,023 ,000 (Constant) 2,711 ,362  7,487 ,000 

Age -,007 ,007 -,171 -,986 ,336 Age -,007 ,007 -,185 -,979 ,339 

Complication ,278 ,216 ,269 1,285 ,213 Complication ,528 ,200 ,510 2,642 ,015 

Reoperation ,426 ,194 ,392 2,196 ,040 Readmission ,458 ,174 ,433 2,633 ,016 

Readmission ,516 ,162 ,489 3,183 ,005 

 

a.Dependent Variable: Log length of Hospital Stay (no multicollinearity problem VIF<4) 

Symbols: B, the unstandardized beta (95% Confidence Interval for B), SEB, the standard 
error for the unstandardized beta β, the standardized beta, t, the t-test statistic, p, the 
probability value, or significance value. 
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8 DISCUSSION 

8.1 Methodological Considerations 
The pilot project is a small-scale pre-study conducted to evaluate the possibility to recruit a 
large number of participants. The main purpose to examine the feasibility or implementation 
of new methods, new procedures, interventions prior to planning of a larger study (Leon, 
Davis &Kraemer, 2011). The main purpose to conduct a pilot study was to collect baseline 
data for graduate studies in Nursing in the area where little was known. 

The sample size for a pilot study should be adequate for the aim of the study. Hertzog (2008) 
illustrated how a reasonable lower limit for sample size in a pilot study can be determined. 
For the aim related to instrumentation, 25 participants per group should be considered the 
lower threshold of sample size, although 35-40 per group would be preferable in case of 
testing the reliability of the instrument is recommended (Hertzog, 2008). The sample size of 
this directed study was appropriate for statistical analysis associated with the use of PRP- 
instrument to assess the prevalence of postoperative item variables and dimensions.  

The use of the PRP-questionnaire in CRS-HIPEC was implemented for the first time in a 
prospective study to collect data regarding postoperative recovery with focus on the 
dominant item variables. 17 item variables with each four point descriptive scale of none, 
mild, moderate and severe were used. Every single item was assessed on 4 different 
occasions with the same PRP-questionnaire.  The baseline data included data collected before 
surgery.  

The results from the answers were transformed into a global level of recovery (Appendix F). 
Demographic variables such as age, gender, surgical history, complications, and readmission 
were collected from the patient’s medical records. The PRP instrument, variables were 
measured on a 4-point scale from baseline to discharge. However, the prevalence of variable 
was calculated in SPSS software after measuring each variable on a dichotomous scale 
showing the presence or absence of the symptom (yes or no). 

This is a pilot study and thus the results cannot be generalized beyond the inclusion and 
exclusion criteria of the pilot design. The components that may possibly impact on 
generalizability of the results refer mainly to participation rate. One participant out of three 
discontinued participation making 10 participants drop out in total. The research setting was 
also limited to one hospital with 1 admission per week. Therefore, the sample size was limited 
by admission rate. During hospital stay, some patients were moved to different wards. It was 
time consuming to follow up participants during hospitalization period but this was 
minimized by adequate collaboration between nursing manager and nursing staff and 
paramedics.  

Two theories that guide this work incorporate health care in a cultural and self-care context 
by explaining the meaningfulness of nursing in what is happening. The role of cultural 
barriers to compassionate care has been raised in this paper.  
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The use of Leininger’s theory highlights some advantages and disadvantages. The first 
advantage is the use of a holistic model to assess cultural variations and commonalities in 
postoperative recovery. The second is the use of a theory to provide cultural treatment. 
However, a broad understanding of culture treatment and recovery cannot be only limited to 
factors pinpointed in Sunrise model (Unger et al, 2003). In addition, the use of the 
Leininger’s theory in practice requires developing cultural competence since factors affecting 
recovery are numerous. 
 
The aim of this study was not to test Orem’s theory but to promote patients’ participation in 
self-care after surgery as it has been found effective in a literature. Patients who performed 
self-care, had fewer complications, less pain, were more involved in physical activities and 
had shorter postoperative hospitalization period than subjects who were not involved in self-
care (Hanucharurnkui & Vinya-Nguag, 1991). CRS-HIPEC patients have initially limited 
abilities to perform self-care. However, the ultimate intent of nursing is to provide care while 
enabling the patients to participate in their own care. Health care providers need to consider 
cultural perception of illness while initiating self-care programs (Dumit, Magilvy, & Afifi, 
2016) 

To ensure validity, the authors designed the research procedure and enlisted the help of 

competent peer debriefing in quantitative research through discussion and re-analysis of the 

raw data. Peer debriefers were librarians, fellow students and supervisors who had prior 

understanding of the topic as well as research methods. At the end of the study, peer 

debriefers have been given a draft copy to verify the existence of a link between the purpose 

of the study and its results (DePoy & Gitlin, 1999).  

8.2 Discussion of the Results 
During a hospitalization time, the prevalence of postoperative dimensional item variables 
were assessed in patients receiving CRS-HIPEC treatment by a multidimensional PRP 
questionnaire for evaluation of recovery profile. Twenty-five patients accepted to participate 
in this study. At the baseline, anxiety and worry concerned much participants throughout the 
recovery period. Health education to patients delivered by nurses before surgery has been 
shown to decrease anxiety and worries level but not necessarily readmission and the length of 
hospital stay (Kalogianni et al., 2016).  However, verbal and written information provided 
about the treatment and enhanced recovery protocols did not prevent postoperative anxiety.  

Physical symptoms dominated the recovery period. Fatigue and muscle weakness were the 
two most prevalent item variables, factors that have been shown in other studies (Jakobsson, 
Idvall & Wann-Hansson, 2014; Forsberg,Vikman,Wälivaara &Engström, 2015). Muscle 

weakness predicted a decreased level in mobilization. Findings portraying two categories of 
postoperative complications related to surgical manipulation and the effect of the heated 

chemotherapy are consistent with previous study (Younan et al., 2008). 

The global level of recovery shows that CRS-HIPEC patients had not recovered at all during 
hospital stay period suggesting that the recovery time is extended beyond hospitalization. 
However, the PRP questionnaire used to evaluate postoperative recovery from abdominal 
perineal resection (APR) shows global higher level of recovery than in CRS-HIPEC Patients at 
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discharge day (Jakobsson et al., 2014). Full recovery and the return after 4 months to 
baseline in this group has been reported in a literature review (Schlitt, Glockzin, & Piso, 
2009). Delayed recovery could be explained by the rate of postoperative complications and 
the nature of the surgery itself. This study shows that an increased rate of postoperative 
complications and readmissions after discharge in CRS-HIPEC treatment is significantly 
associated with longer hospitalization period. Complications were reported in 60 % and 36 % 
of participants were readmitted of which 4 patients died within one year of the data collection 
period. Compared to Martin et al. (2016) study in U.S., this readmission rate is as high as 
double. It may be related to early discharge. Some recorded reasons include multiple abscess, 
cancer metastasis, and high output stoma and pancreas leak. There was no more prevalent 
reason for readmission in this study. Reoperation was also double 32 % in de Bree & Helm’s 
(2012) study.  

To minimize the risks affecting the outcome, findings portraying the recovery profile were 
generated prospectively and patient self-documented. However, literatures providing insight 
into CRS-HIPEC recovery are in multiple-scale retrospective. Although these results seem to 
be promising, only few random controlled trials have been conducted (Tabrizian et al., 2014). 

Ethical considerations refer to norms and standards to the protection of the human rights of 
respondents during their participation in a research study. The key point is to prevent 
fabrication or falsification of data (Manton et al., 2014). During a study period, the 
information provided by respondents was limited to the researcher, the researcher’s 
supervisors, statistician and nurse manager. Anonymous participation in a directed study 
was ensured as participants were not identifiable by name on individual questionnaire. After 
completion of the study, the raw material database and results will be stored and saved in the 
gastroenterology clinic’s archive.   

9 NURSING RELEVANCE AND CLINICAL IMPLICATION 

Since there was insufficient research evidence regarding postoperative care of CRS-HIPEC 
patient population, nursing care items were developed in this study from the status of the 
baseline-discharge dimensions. In fact, psychological dimension was more recurrent before 
surgery and persisted during hospital stay by items anxiety and worry/feeling down.  From 
day 3 to discharge, postoperative assessment showed more deterioration in physical 
symptoms along with activity dimension than other dimensions. 

Wooten (2009) in his postoperative nursing guideline suggests that health education before 
surgery decreases anxiety level. Early ambulation short distance around the room three times 
a day with nursing assistance, will help to prevent pneumonia, regain muscle strength, relieve 
pain, stimulate appetite as well as bowel function. It is recommended to correlate ambulation 
with mealtime.  

After surgery, the baseline causes of nausea and vomiting include inadequate oxygenation, 
dehydration, hypotension, infection and pain or mouth hygiene. To reduce baseline risks, 
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regular assessment allows for early detection and rapid treatment of nausea and vomiting. If 
opioid medication is considered contributing factor, it is advisable to reduce the dose of 
opioid while optimizing paracetamol and NSAID use. Oral anti-emetics medication is 
acceptable in mild to moderate nausea but intravenous medication is preferable in case of 
active vomiting (Vernon, Fitz-Henry, 2017). 

 Uncontrolled nausea and vomiting has been reported to increase medical complications such 
as electrolyte imbalances, poor nutrition as well as physical and mental deterioration (Baker 
et al, 2005). In some cases, self-care deficit occurs and the client may withdraw from 
potential useful and curative treatment (Hawkin, &Grunberg, 2009). In this study, nausea 
and vomiting persisted in more than 52% of patients at the time of discharge. 

The theories that guide this work incorporate health care in a culture context and explain the 
meaningfulness of postoperative self-care along with nursing diagnosis of delayed surgical 
recovery.  On the road of recovery, CRS-HIPEC patients have complex health problems 
associated with self-care impairment. Pain, muscle weakness, fatigue, infections, anxiety and 
reoperation hinder early surgical recovery (Martin et al., 2016). Therefore, nursing care plan 
should be done after nursing diagnosis. As one patient out of 3 requires reoperation for 
complication or readmission after discharge, the rationale for nursing care is to watching for 
complications. At the time of discharge, self-care performance should be assessed as a tool to 
make an adequate discharge care plan and to prevent unnecessary readmission (Park, Mi-Ok, 
&Park, Hyeoun-Ae, 2010).  

Dell, Held-Warmkessel, Jakubek and O’Mara (2104) report that the most fatal complication 
is perforation or anastomotic leakage in the presence of leukopenia. It is important to detect 
early the signs of sepsis. Fluid and electrolyte balance need to be monitored closely, risk for 
neutropenia usually occurs after one week postoperatively. Total parental nutrition is 
initiated as response to prolonged ileus. Counseling is required to ensure oral dietary intake 
can be maintained after discharge.  

 

Despite CRS-HIPEC treatment being around for decades, approximately 30 % of physicians 
do not regard this treatment as standard. Additionally, some patients fear to receive 
experimental treatment (Braam, Boerma, Wiezer, & Van Ramshorst. 2014). During a 
research period of this study, nursing standards of care which are acceptable were not 
established in previous studies. Instead, Enhanced Recovery After Surgery (ERAS) 
guidelines, which are heavily influenced by colorectal surgery, are in use. ERAS care pathway 
is designed to achieve early recovery by reducing surgical stress, maintaining postoperative 
physiological function and enhance early mobilization after surgery. Several versions of 
ERAS have been published over the years (Steenhagen, 2016). Rapid postoperative recovery 
has become an outcome indicator of the quality of health care system thereby nursing care 
based on evidence has produced better outcomes in the most effective way (Boulind et al., 
2011). However, this study shows the delayed recovery in CRS-HIPEC patients.  

Identifying factors influencing postoperative recovery after CRS-HIPEC will contribute to 
understand the recovery process and generate evidence based nursing that support 
postoperative care of which nurses are on the front line. The end result is to enhance 
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postoperative recovery by decreasing postoperative dimensional item variables contained in 
physical symptoms, physical functions, psychological, social and activity.  

 This research has created baseline data useful to the current knowledge about multiple 
dimensions of recovery profile of patients undergoing CRS-HIPEC treatment. Further studies 
may be recommended about postoperative recovery from a single item variable after CRS-
HIPEC such as pain, appetite changes, nausea and vomiting. 

10 CONCLUSION 

The global level of recovery experienced in this study did not reach an acceptable level before 
discharge even if a decrease in the prevalence of item variable has been recorded during a 
hospital stay. Physical symptoms were more prevalent in the recovery profile than other 
dimensions. It was followed by social dimension. Physical function and psychological 
dimension overlap with each other at the discharge day.  

 The results of this pilot study delayed recovery by average of 16 days in CRS-HIPEC patients. 
Postoperative complications and readmission were found significant to prolong a recovery 
period at the hospital. Nursing intervention should expect more physical symptoms, 
postoperative complications, readmission and longer period of recovery. Therefore, these 
factors should be considered in ERAS protocol where early discharge is much encouraged. 
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APPENDIX B 

Participant Information Letter 

 

Förfrågan om deltagande i studien om återhämtning efter bukhinnakirurgi 

och cytostatikabehandling.  

Syftet med den här studien är att beskriva återhämtningen efter bukhinnakirurgi och 

cytostatikabehandling. Den primära effekten är att använda resultat från studien för att 

minska postoperativa symptom som kan leda till längre återhämtning. 

I dag har många studier visat en förlängd överlevnad för patienten med cancerspridning i 

bukhinnan från bukorgan efter avlägsnande av cancervävnad i bukhinnan och 

cytostatikabehandling (CRS+HIPEC), men detta ger en genomsnittlig längre vårdtid. Denna 

studie är ett examensarbete för magister i kirurgiskvård på Karolinska Institutet. 

Du tillfrågas härmed om deltagande i ovan nämnda studie. Ett deltagande innebär att du 

kommer besvara samma enkät vid fyra olika tillfällen under vårdtiden. Enkäten tar fem 

minuter i anspråk och kommer att ske dag 1 vid inskrivning på avdelningen, dag 3, dag 10 

samt vid utskrivning till hemmet, rehabilitering eller annat sjukhus. Deltagandet är frivilligt 

och du har rätt att när som helst, utan särskild förklaring, avbryta deltagandet. Detta 

kommer inte att påverka sedvanlig behandling eller omhändertagande. Om du tackar ja till 

att medverka i studien så kommer du att kontaktas för vidare information. 

Vi kommer med enkäterna samla in data rörande ålder, kön och tidigare operationer. Du 

avgör själv om vi får samla in sådana uppgifter. All information kodas och det är endast de 

ansvariga för studien som har tillgång till informationen. Inga deltagare kommer att kunna 

identifieras när sammanställt material presenteras. Ytterst ansvarig för dina personuppgifter 

är Karolinska Institutet. 

Resultaten kommer att publiceras i ett examensarbete vid Karolinska Institutet. 

Har du frågor angående deltagande i studien vänligen kontakta: 

 Ansvarig sjuksköterska för studien: 

Benjamin Rinius, benjamin.rinius@stud.ki.se, 08-517 763 51 

Ansvariga handledare:  

Oili Dahl; oili.dahl@karolinska.se, 070-737 47 27 
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APPENDIX C 

Postoperative Recovery Profile (PRP) Questionnaire 
 (Swedish Version) 

Nedan följer en rad påstående. Läs igenom dem noga och välj de svarsalternativen som 
passar bäst in på din situation efter operation. 

 

 Just nu upplever jag en/ett………………………………som är: 

1 smärta svår 

medelsvår 

lindrig 

ingen 

2 illamående svår 

medelsvår 

lindrig 

ingen 

3 rubbning i min mag-tarmfunktion(t.ex. 
förstoppning, diarré) 

svår 

medelsvår 

lindrig 

ingen 

4 orkeslöshet 

 

svår 

medelsvår 

lindrig 

ingen 

5 muskel svaghet svår 

medelsvår 

lindrig 
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ingen 

6 påverkan på min aptit 

 

svår 

medelsvår 

lindrig 

ingen 

7 sömnsvårighet 

 

svår 

medelsvår 

lindrig 

ingen 

8  

oro och ängslan 

 

svår 

medelsvår 

lindrig 

ingen 

9 nedstämdhet svår 

medelsvår 

lindrig 

ingen 

10  

inskränkning i mitt sociala liv (t ex att 
orka umgås med familj och vänner) 

svår 

medelsvår 

lindrig 

ingen 

11  

svårighet att sköta min personliga hygien 

svår 

medelsvår 

lindrig 

ingen 

12 svårighet med att följa i vad som händer i 
omvärlden(t ex genom tidning och TV) 

svår 

medelsvår 
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lindrig 

ingen 

13 problem med att tömma urinblåsan 

 

svår 

medelsvår 

lindrig 

ingen 

14 problem med att vara uppe och i rörelse svår 

medelsvår 

lindrig 

ingen 

15 känsla av at vara ensam och utlämnad svår 

medelsvår 

lindrig 

ingen 

16 Beroende av hjälp från andra svår 

medelsvår 

lindrig 

ingen 

17 koncentrationsproblem svår 

medelsvår 

lindrig 

ingen 

   

A questionnaire developed by Allvin in doctoral dissertation 2009, p.61-62, available from 
DIVA Portal.  
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APPENDIX D 

Postoperative Recovery Profile (PRP) Manual 
PRP formuläret innehåller 19 item fördelade över 5 dimensioner.   

Dimension Item 

Fysiska symtom Smärta 

 Illamående 

 Orkeslöshet 

 Påverkan på aptiten 

 Påverkan på sömnen 

Fysisk funktion Rubbning i mag-tarmfunktionen   

 Problem med att tömma urinblåsan   

 Problem med att vara uppe och i rörelse   

 Muskelsvaghet 

 Påverkan på sexuallivet 

Psykologisk Oro och ängslan   

 Nedstämdhet 

 Känsla av att vara ensam och utlämnad   

 Påverkan på koncentrationsförmågan 

Social Inskränkning i det sociala livet   

 Beroende av hjälp från andra   

 Svårighet att hänga med i vad som händer i 
omvärlden 

Aktivitet Inskränkning i vardagslivet   

 Svårighet att sköta den personliga hygienen  
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Varje item skattas med en 4-gradig verbal kategoriskala: 

  Svår  

Medelsvår  

Lindrig 

 Ingen  

 Global nivå (indikatorsumma) 

 Det globala måttet på återhämtning kan variera från 0 – 19. Det globala måttet definieras 
som antalet item skattade som ingen.  

  

Har t.ex. en individ skattat 14 item av 19 som ingen svårighet/problem innebär det 
indikatorsumma 14. Det är uteslutande kategorin ingen som räknas samman.  

 Indikatorsumman kan översättas/omvandlas till en verbal skala enligt nedan:  

  

Indikatorsumma PRP Återhämtningskategorier 

19 Helt återhämtad 

15-18 Nästan helt återhämtad 

8-14 Delvis återhämtad 

7 Lite återhämtad 

<7 Inte alls återhämtad 

 

Det innebär att indikatorsumma 14 från exemplet ovan även kan anges som delvis 
återhämtad.  

 För inneliggande patienter har även en version bestående av 17 item använts (item 
”inskränkning i vardagslivet” och ”påverkan på sexuallivet” ingår inte i denna version). Det 
globala måttet för återhämtning varierar då mellan 0 – 17.  

  

Indikatorsumma PRP Återhämtningskategorier 

17  Helt återhämtad 
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13-16 Nästan helt återhämtad 

8-12  Delvis återhämtad 

7 Lite återhämtad 

<7  

 

Inte alls återhämtad 

 

Dimensions nivå  

Det högsta skattningsvärdet inom respektive återhämtningsdimension avgör 
återhämtningsnivån. T.ex: Dimension: Fysiska symtom 

Skattade värden: smärta lindrig, illamående ingen, orkeslöshet medelsvår, påverkan på 
aptiten ingen, påverkan på sömnen lindrig ger dimensionen ”fysiska symtom” 
återhämtningsvärdet medelsvår.  

  

 

Referenser:  

Allvin R,  Kling A-M, Idvall E, Svensson E. Patient Reported Outcome Measures (PROMs) 
after total hip- and knee replacement surgery evaluated by the Postoperative Recovery Profile 
questionnaire (PRP) – improving clinical quality and person-centeredness. The International 
Journal of Person Centered Medicine 2012; 2 (3): 368-376.  

 Allvin R, Svensson E, Rawal N, Ehnfors N, Kling AM, Idvall E. The Postoperative Recovery 
profile (PRP) – a multidimensional questionnaire for evaluation of recovery profiles. J Eva 
Clin Prac 2011 Apr;17(2):236-243.  

 Allvin R, Ehnfors M, Rawal N, Svensson E, Idvall E. Development of a questionnaire to 
measure patient-reported postoperative recovery: content validity and intra-patient 
reliability. J Eva Clin Prac 2009; 15:411-19.    
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APPENDIX E 

Baseline-Discharge Dimension and Items with n number of patients  
Total n=25 

     

         
 

Dimension 

Items 

                                                

 

Baseline 

 n(%) 

Day 3  

n(%) 

 

Day 10  

n(%) 

Discharge 

 n(%)  

  

Pain 

 

6(24%) 19(76%) 

 

19(76%) 16(64%) 
 

  

Nausea 

 

1(4%) 19(76%) 

 

12(48%) 13(52%) 
 

Physical 

symptoms Fatigue 

 

5(20%) 24(96%) 

 

22(88%) 23(92%)  

  

Appetite changes 7(28%) 22(88%) 

 

20(80%) 20(80%) 
 

  

Sleeping difficulties 10(40%) 23(92%) 

 

18(72%) 13(52%) 
 

  

 

Gastrointestinal function 6(24%) 11(44%) 

 

12(48%) 9(36%)  

          

  

Bladder function 1(4%) 9(36%) 

 

9(36%) 9(36%) 
 

Physical function Mobilization 5(20%) 23(92%) 

 

19(76%) 18(72%) 
 

  

Muscle weakness 5(20%) 23(92%) 

 

21(84%) 22(88%) 
 

         
 

  

Anxiety and worry 14(56%) 18(72%) 

 

18(72%) 16(64%) 
 

Pshychological  Feeling down 14(56%) 20(80%) 

 

19(76%) 15(60%) 
 

  

Feeling lonely 

/abandoned 6(24%) 16(64%) 

 

8(32%) 9(36%)  

  

Difficulties in 

concentration 7(28%) 19(76%) 

 

17(68%) 16(64%)  

         
 

  

Social activities 9(36%) 23(92%) 

 

21(84%) 19(76%) 
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Social 

 

Dependence on others 5(20%) 23(92%) 

 

21(84%) 18(72%) 
 

  

Interest in surrounding 2(8%) 22(88%) 

 

14(56%) 12(48%) 
 

         
 

Activity 

 

Personal hygiene 2(8%) 23(92%) 

 

18(72%) 17(68%) 
 

                                                                                       

Mean 6,17 19,82 16,94 15,59 

Median 6 22 18 16 

SD 3,87 4,3 4,3 4,3 

Min 1 9 8 9 

Max 14 24 22 23 
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APPENDIX F 

Global Scale of Recovery (PRP Global Level of Recovery) 
 

Patients  

(n) 

Baseline Day 3 Day 10 Discharge  

1 14 1 5 0 

2 4 6 8 7 

3 6 3 2 3 

4 17 9 14 12 

5 17 5 4 10 

6 16 5 1 1 

7 17 1 4 6 

8 12 3 4 7 

9 17 0 4 6 

10 13 4 0 4 

11 17 6 12 14 

12 11 2 9 10 

13 7 1 2 5 

14 13 2 2 4 

15 11 0 10 0 

16 17 12 15 15 

17 14 1 3 4 

18 12 1 4 4 

19 7 8 1 4 

20 14 7 8 13 

21 17 0 0 0 
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22 9 2 4 5 

23 13 3 7 14 

24 13 1 9 6 

25 12 1 0 3 

Mean 12,8 3,36 5,28 6,28 

Median 13 2 4 5 

Min 4 0 0 0 

Max 17 12 15 15 

SD 3,83 3,1 4,3 4,56 
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