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Abstract 
Introduction: Lower health-related quality of life (HRQoL) is associated with 
fatigue, poor mental and poor gastrointestinal health during the first three 
months after colorectal cancer (CRC) treatment. Research indicates that 
maintaining usual activities has a positive impact on HRQoL after treatment 
for CRC. Illness perceptions have been associated with HRQoL in other can-
cer diseases, and self-efficacy has been associated with HRQoL in gastrointes-
tinal cancer survivors. Our knowledge about illness perceptions and self-   
efficacy in relation to maintaining everyday activities and HRQoL following 
CRC treatment is incomplete. Aim: To explore associations between HRQoL, 
fatigue, mental health, gastrointestinal health, illness perceptions and self-   
efficacy in relation to maintaining everyday activities, three months after sur-
gical CRC treatment. A further aim was to test the Maintain Function Scale in 
a CRC population. Method: The study was cross-sectional. Forty-six persons 
participated. Data were collected using questionnaires. Descriptive and ana-
lytical statistics were used. Results: Persons who were more fatigued, de-
pressed, worried, and had more diarrhea were more likely to report lower 
HRQoL. Increased fatigue and diarrhea were associated with decreased 
HRQoL. Concerning illness perceptions, persons who reported negative emo-
tions and negative consequences of CRC were more likely to report lower 
HRQoL. Persons scoring higher on self-efficacy were more likely to report 
higher HRQoL. Increased self-efficacy was associated with increased HRQoL. 
The Maintain Function Scale was suitable for assessing self-efficacy in rela-
tion to maintaining everyday activities. Conclusions: Nursing support to 
improve self-efficacy and illness perceptions and to minimize symptoms 
during recovery should have a favorable impact on HRQoL. 
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1. Introduction 

Health-related quality of life (HRQoL) is a patient-reported outcome measure 
commonly used after cancer therapy. HRQoL concerns the effects of disease and 
treatment on physical, psychological, and social wellbeing, including measures 
of symptoms [1]. Early recovery after colorectal cancer (CRC) treatment can be 
challenging and demanding in many respects. A temporary or permanent co-
lostomy may have been required, and radiation and chemotherapy may also 
have been administered as supplementary treatments [2]. In addition to treat-
ment-related effects, a health threat posed by CRC may negatively affect mental 
health by creating anxiety and depression after treatment [3]. Research shows a 
decrease in HRQoL during the first three months of recovery. Fatigue, poor 
mental health, constipation and diarrhea are associated with this decrease [4] 
[5]. Conversely, some aspects, such as maintaining social and other activities af-
ter treatment, have been shown to protect against depression and reduce emo-
tional distress [6] [7]. 

Persons suffering from symptoms and other illness experiences caused by se-
vere illness, such as CRC, create an image of their illness, and these images are 
defined as illness perceptions [8]. Illness perceptions are personal, cognitive re-
presentations of a disease and a parallel emotional response, i.e., emotional re-
presentation [8]. Illness perceptions are organized in a pattern, consisting of 
disease dimensions such as the consequences of the disease for everyday life, the 
emotional influence the disease has on life, the nature of the disease, and the ex-
pected duration of the disease [9]. Research on illness perception in relation to 
HRQoL in recovery shows that illness perceptions contribute to HRQoL in sur-
vivors of breast, colorectal and prostate cancer [10]. In breast cancer, perceiving 
less severe consequences has been associated with better HRQoL [11], and in 
head and neck cancer, negative emotional representations (i.e., perceived nega-
tive emotions associated with an illness) have been associated with poorer 
HRQoL [12]. Additionally, research shows that cancer patients who experience 
their cancer as emotionally difficult and as having negative consequences also 
perceive their cancer as more chronic [13]. In sum, research indicates that illness 
perceptions – i.e., consequences and emotional representations – are dimensions 
of illness perceptions that could be important for HRQoL during early recovery 
following CRC treatment.  

Apart from illness perceptions, beliefs about self-efficacy could be important 
for HRQoL in recovery. General self-efficacy concerns people’s assessment of 
their capability, not their actual capability per se [14]. The importance of 
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self-efficacy for symptom and illness management in patients with cardiac dis-
ease [15] is well known. Among cancer survivors in general, connections have 
been found between higher self-efficacy and higher physical and psychological 
wellbeing [16]. In gastrointestinal cancer survivors, high self-efficacy in relation 
to illness behavior has been associated with better HRQoL [17]. Among colorec-
tal cancer survivors, self-efficacy in relation to handling symptoms contributed 
to wellbeing in recovery [18]. Although early recovery is a time when fatigue, 
mental, and gastrointestinal health problems are common [4] [5], maintaining 
everyday activities, such as social and other activities [6] [7], and maintaining 
sexual [19] and physical activity after CRC treatment [20] have been shown to 
have a positive influence on wellbeing. In sum, research indicates that 
self-efficacy in relation to maintaining usual activities may be important for 
HRQoL after CRC treatment. No questionnaires are available specifically de-
signed to measure self-efficacy in relation to maintaining everyday activities in 
persons recovering from CRC. Thus, there is a need for a questionnaire that 
takes these aspects into consideration. The Maintain Function Scale [21] would 
seem to be suitable for measuring self-efficacy in relation to maintaining every-
day activities in the present sample of persons treated for CRC. The Maintain 
Function Scale consists of five items intended to assess a person’s confidence in 
maintaining social and physical activities after experiencing a life-threatening 
disease. 

The study aim was to explore associations between HRQoL, fatigue, mental 
health, gastrointestinal health, illness perceptions, i.e. consequences and emo-
tional representations, and self-efficacy in relation to maintaining everyday ac-
tivities three months after surgical CRC treatment. A further aim was to test the 
Maintain Function Scale in a CRC population.  

2. Materials and Methods 
2.1. Sample and Setting 

Participants were selected using a consecutive sampling procedure [22]; over a 
15-month period between March 2011 and June 2012, all patients surgically 
treated for CRC at a county hospital in western Sweden were invited to partici-
pate. A total of 81 patients were invited and 46 participated, resulting in a re-
sponse rate of 57%. The sampling procedure is shown in Figure 1. Participants 
were informed about the study verbally and in writing at the admission visit at 
the hospital ward. Study participants gave their written informed consent to par-
ticipate, and with their consent, their medical records were accessed. All partici-
pants were guaranteed that their participation could be discontinued at any time 
without influencing their care. The study was approved by the Regional Ethical 
Review Board of Gothenburg (Reg. no. 753-10) before the data were collected. 

2.2. Data Collection 

The present study had a cross-sectional design. The data were gathered using  
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Figure 1. Flowchart of the sampling procedure (n = 46).  

 
postal questionnaires, mailed on one occasion: three months post-surgical 
treatment. A package containing information, questionnaires and a prepaid 
envelope was sent to the participants’ home address. Two reminder notifications 
were sent two weeks apart, after which time non-response was considered a 
withdrawal from the study. Data on medical and treatment-related information, 
such as the diagnoses cancer coli and cancer recti, stoma, additional treatment 
and complications, were later gathered from the medical records.  

2.3. Instruments  

The European Organization for Research and Treatment of Cancer’s (EORTC) 
questionnaire QLQ-C30 (version 3.0) is a 30-item core instrument measuring 
HRQoL in persons affected by cancer diseases. QlQ-C30 incorporates one scale 
concerning general health and overall quality of life called the global health sta-
tus/quality of life scale (GHS/QoL; here referred to as HRQoL), five function 
scales, three symptom scales and six single-symptom items [1]. In accordance 
with the aim of the present study, the GHS/QoL subscale (number of items = 2), 
the fatigue subscale (number of items = 3), and the subscales for constipation 
and diarrhea (single-item symptom scales) were selected and used. The 
GHS/QoL items were scored from 1 = very poor to 7 = excellent. The items in all 
symptom scales were scored from 1 = not at all to 4 = very much. Scores on each 
scale were transformed into scores ranging from 0 to 100 according to the scor-
ing manual [23]. High functional scores represent better functioning/HRQoL, 
while high symptom scores are related to more severe symptoms. The Swedish 
version used in the present study has been found to be valid and reliable [1] [24] 
[25]. In the present study, Cronbach’s α ranged from 0.87 to 0.97 for the scales 
used. 

The Hospital Anxiety and Depression Scale (HADS) was used to assess mental 
health. The scale is composed of 14 items divided into the subscales anxiety and 
depression; each item is rated on a 4-point scale from 0 = not at all to 3 = mostly. 
Scores were summarized and ranged from 0 - 21 points [26]. The HADS has been 
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used in numerous studies, both with general and specific populations, and has 
been found to be a valid and reliable instrument [27]. The Swedish version used 
here was validated in a general population in 1997 [28]. In the present study, 
Cronbach’s α for the depression scale was 0.80 and for the anxiety scale 0.88.  

The Illness Perception Questionnaire-Revised (IPQ-R) is a generic question-
naire that was used to measure perceptions of CRC. In the present study, the 
subscales Consequences (i.e., perceived negative impact of CRC on one’s per-
sonal life) and Emotional representations (i.e., perceived negative emotions as-
sociated with the illness) were selected and used. The responses were made on a 
5-point scale ranging from 0 = strongly disagree to 5 = strongly agree. Scores 
were summarized and ranged from 0 to 30. Higher scores on the consequences 
scale represent a more negative impact of CRC on personal life; higher scores on 
the emotional representations scale represent more negative emotions associated 
with the CRC [29]. The factor structure of the IPQ-R has been confirmed in pre-
vious research in a range of conditions, including cancer populations [30]. The 
Swedish version used in the present study has been validated in patients with 
myocardial infarction [31]. In the current study, Cronbach’s α for the conse-
quences scale was 0.59 and for the emotional representation scale 0.79. 

The Swedish version of the Maintain Function Scale [32], which is one di-
mension of the Cardiac Self-Efficacy Scale, originally developed by Sullivan and 
colleagues [21] to measure self-reported self-efficacy in people with coronary 
heart disease, was used to measure self-efficacy in relation to maintaining every-
day activities. This scale consists of five items of a general nature (Item 9 - 13 on 
the cardiac self-efficacy scale) that assess aspects of daily life. How confident are 
you that you can: “Maintain your usual social activities,” “maintain your usual 
activities at home,” “maintain your usual activities outside your home,” “main-
tain your sexual activities” and “get regular aerobic exercise”. The responses 
were made on a 5-point scale from 0 = not at all confident to 4 = completely 
confident. Scores were summarized and ranged from 0 to 20. A higher score in-
dicates greater self-efficacy in relation to maintaining everyday activities [21]. 
The Cronbach’s α for the scale was 0.95.  

2.4. Analysis 

Descriptive statistics including frequencies, percentages, mean scores and stan-
dard deviations (SD) were calculated. Pearson’s correlations were used to iden-
tify relationships between the variables. In addition, a multiple regression model, 
as presented by Pallant [33], was performed to identify predictors of HRQoL. All 
independent variables associated with HRQoL (p < 0.01) were included in the 
multiple regression model. Data analyses were performed in SPSS version 21 for 
Windows. 

An exploratory factor analysis, also referred to as principal components anal-
ysis, was performed [33]. If one underlying factor can be identified that explains 
the variation in the five items, at a level of at least 60%, the scale as a whole can 
be considered to measure one factor [34]. In the present study, self-efficacy 
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measured by Maintain Function Scale was evaluated to see whether it worked as 
a one-dimensional scale in a sample of persons treated for CRC. The strength of 
underlying factors is assessed based on their eigenvalue. The factor with the 
highest eigenvalue explains the largest proportion of the variance in the material. 
The factor analysis involved the following steps: 1) Assessment of the suitability 
of the data by considering the sample size and the relationship between the 
items. According to Tabachnick and Fidell [35], a sample size corresponding to 
5 cases per item and showing inter-item correlation coefficients above 0.3 is 
adequate. 2) Factor extraction, which involves determining the smallest number 
of factors that best describe the relationship between the items, here using Kais-
er’s criterion or the rule of eigenvalue greater than one. Only factors with an ei-
genvalue of one or more are kept.  

3. Results 
3.1. Background Characteristics 

The characteristics of the participants are shown in Table 1. The participants 
consisted of 20 women and 26 men, with a mean age of 72.6 years. Twenty-four 
persons were diagnosed with cancer coli and 22 persons with cancer recti. Eleven 
persons had complications such as bleeding, dehiscence, abscess, anastomotic 
leakage, ileus, bladder dysfunction and infections within 30 days after surgery. 
None of the participants were diagnosed with metastatic disease at the time of 
data collection. Mean scores and standard deviations (SD) for HRQoL, symp-
toms, i.e. fatigue, constipation and diarrhea; mental health, i.e. depression and 
anxiety; illness perceptions, i.e. consequences and emotional representations; 
and self-efficacy in relation to maintaining everyday activities are presented in 
Table 2.  

3.2. Associations between Investigated Variables 

Fatigue, depression, anxiety, diarrhea, and illness perceptions (emotional repre-
sentations and consequences) showed negative correlations with HRQoL, 
meaning that persons who were more fatigued, depressed, worried, or had more 
diarrhea were more likely to report lower HRQoL. Concerning illness percep-
tions, the results showed that those who reported more negative emotions and 
negative consequences of CRC were more likely to report lower HRQoL. 
Self-efficacy in relation to maintaining everyday activities, as measured by the 
Maintain Function Scale, showed a positive correlation with HRQoL, meaning 
that those who scored higher on such self-efficacy were more likely to report 
higher HRQoL, as shown in Table 3.  

3.3. Predictors of HRQoL 

The multiple regression model presented in Table 4 explained 78.8% of the va-
riance in HRQoL (Adjusted R2 0.788, p < 0.005). Both fatigue and diarrhea were 
identified as negative predictors, indicating that an increase in these variables 
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decreased HRQoL. Self-efficacy in relation to maintaining everyday activities 
was identified as a positive predictor, indicating that an increase in this variable 
increased HRQoL. However, diarrhea had a lower beta value compared to the 
other predictors, which suggests that its unique contribution to predicting 
HRQoL was smaller. In the present regression model, depression, anxiety, con-
sequences, and emotional representations were not identified as significant pre-
dictors of HRQoL. 

3.4. Testing the Maintain Function Scale 

Because inter-item correlations were above 0.3 for all five items, (items ranged 
between 0.6 and 0.8), the data were determined to be suitable for factor analysis. 
The result of the factor analysis was based on an eigenvalue >1, which confirmed 
a one-factor solution. The first two eigenvalues were 3.96 and 0.43. In accor-
dance with the rule of eigenvalue >1, only the factor with such an eigenvalue was 
kept, and this one factor explained 79.16% of the variance in the total sample. 
The factor loading of each item of the Maintain Function Scale in the total sam-
ple is presented in Table 5.  
 
Table 1. Background characteristics of the study sample (n = 46). 

Age mean (SD) 72.6 (7.32) 

Sex n (%) 

Male 26 (56.5) 

Female 20 (43.5) 

Marital Status  

Single 12 (26.1) 

Married 34 (73.9) 

Work Status  

Retired 33 (71.7) 

Employed 13 (28.3) 

Diagnosis  

Cancer coli 24 (52.2) 

Cancer recti 22 (47.8) 

Stoma  

Yes 18 (39.1) 

No 28 (60.9) 

Chemotherapy  

Yes 7 (15.2) 

No 39 (84.8) 

Radiotherapy  

Yes 11 (23.9) 

No 35 (76.1) 

Complications  

Yes 11 (23.9) 

No 35 (76.1) 
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Table 2. Mean scores and standard deviations (SD) of investigated variables.  

Scales Mean scores (SD) 

HRQoL 69.81 (22.58) 

Fatigue 31.15 (24.52) 

Depression 4.13 (3.30) 

Anxiety 4.35 (3.89) 

Constipation 13.04 (24.82) 

Diarrhea 19.56 (26.82) 

Consequences 16.93 (3.89) 

Emotional representations 16.42 (4.25) 

*Self-efficacy 10.35 (5.87) 

*Self-efficacy in relation to maintaining everyday activities. 

 
Table 3. Pearson’s correlations between investigated variables. 

Variables HRQoL Fatigue Depression Anxiety Constipation Diarrhea Consequences 
Emotional  

representations 

Fatigue −0.803** –       

Depression −0.707** 0.719** –      

Anxiety −0.678** −0.100 0.649** –     

Constipation −0.170 0.210 0.089 −0.021 –    

Diarrhea −0.392** 0.266 0.187 0.103 0.218 –   

Consequences −0.432** 0.394** 0.195 0.429** 0.170 0.275 –  

Emotional  
representations 

−0.553** 0.464** 0.460** 0.665** 0.128 0.152 0.562** – 

***Self-efficacy 0.722** −0.644** −0.623** −0.620** −0.209 −0.274 −0.338* −0.535** 

* P<0.05. ** P<0.01. (2-tailed). *** Self-efficacy in relation to maintaining everyday activities.  

 
Table 4. Multiple regression model showing predictors of HRQoL as dependent variable (n = 46). 

 HRQoL (R2 adj = 0.788) P < 0.005 

Variables β p-values 

Fatigue −0.385 0.002 

Depression −0.108 0.363 

Anxiety −0.126 0.293 

Diarrhea −0.160 0.044 

Consequences −0.002 0.983 

Emotional representations 0.093 0.392 

*Self-efficacy 0.292 0.012 

Sex 0.078 0.320 

Age 0.237 0.003 

*Self-efficacy in relation to maintaining everyday activities. 
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Table 5. Factor loading of each item of the Maintain Function Scale in the total sample. 

Item Factor 1 

11. Maintain your usual activities outside your home 0.951 

9. Maintain your usual social activities 0.889 

10. Maintain your usual activities at home 0.879 

12. Maintain your sexual activities 0.867 

13. Get regular aerobic exercise 0.860 

4. Discussion 

Concerning symptoms and mental health, the results showed that persons who 
were more fatigued, depressed, worried or had more diarrhea were more likely 
to report lower HRQoL. The multiple regression model showed that an increase 
in symptoms such as fatigue and diarrhea decreased HRQoL in the early recov-
ery phase after surgical treatment of CRC. Concerning illness perceptions, the 
results showed that those who reported negative emotions and negative conse-
quences of CRC were more likely to report lower HRQoL. Concerning self-efficacy, 
the results showed that those who scored higher on self-efficacy in relation to 
maintaining everyday activities were more likely to report higher HRQoL. The 
multiple regression model showed that an increase in self-efficacy in relation to 
maintaining everyday activities was related to increased HRQoL in the early re-
covery phase.  

Mental health, i.e. depression and anxiety, was negatively associated with 
HRQoL, meaning that persons who were more depressed or worried were more 
likely to have lower HRQol. These associations between anxiety (essentially de-
pression) and HRQoL are in accordance with earlier findings [36]. However, in 
the present results, depression and anxiety did not predict HRQoL, which is in-
consistent with findings from previous research [37]. Although mental health 
did not predict HRQoL here, and as suggested by previous research [37], mental 
health is important in recovery after CRC, and nurses therefore need to be atten-
tive to mental health following CRC treatment. Among the studied symptoms, 
fatigue made the strongest unique contribution to HRQoL in the present results, 
meaning that more severe fatigue predicts poorer HRQoL. This is consistent 
with research showing that fatigue negatively influences HRQoL in persons ex-
periencing CRC [38]. Diarrhea was also negatively associated with HRQoL. The 
impact of diarrhea on HRQoL found in the present study was not entirely unex-
pected, as diarrhea is a common symptom during early recovery and is known to 
negatively affect HRQoL [5]. The present results suggest that both fatigue and 
diarrhea need to be identified and addressed as early as possible. The etiologies 
underlying fatigue after cancer treatment are complex, and a variety of causes 
may be present and need to be addressed. Koornstra and colleagues [39] sug-
gested a care plan for facilitating fatigue management. Their care plan includes 
screening for fatigue—preferably at the admission visit, while undergoing treat-
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ment, and after treatment—assessing severity and evaluating causes of the fati-
gue and options for pharmacological and/or non-pharmacological interventions, 
as well as evaluating self-efficacy beliefs. Based on the present findings, it would 
seem to be important to manage diarrhea in a similar manner. In addition to 
pharmacological treatment, it is important to inform patients about diet man-
agement as well [40]. 

Concerning illness perceptions, the results showed that those who reported 
negative emotions and consequences of CRC were more likely to report lower 
HRQoL. The associations found in the present results are consistent with earlier 
findings, showing that perception of less severe consequences was associated 
with better HRQoL in persons with breast cancer [11], and that having negative 
emotional representations was associated with poorer HRQoL in persons with 
head and neck cancer [12]. However, in the present results, illness perceptions 
did not predict HRQoL, which is inconsistent with findings from previous re-
search [10]. Although illness perceptions did not predict HRQoL here, as sug-
gested by previous research [10], the present results did show that illness percep-
tions were important in recovery after CRC. The present results highlighted the 
importance of further exploring these variables to discover whether they change 
over time, as well as how they relate to HRQoL over time. 

Self-efficacy in relation to maintaining everyday activities functioned as the 
variable with the second strongest unique contribution in predicting HRQoL af-
ter CRC treatment, meaning that an increase in such self-efficacy was associated 
with increased HRQoL during recovery. The results presented here are in line 
with HRQoL research findings among colorectal and gastrointestinal cancer 
survivors indicating that better self-efficacy promotes better wellbeing HRQoL 
[17] [18]. The importance of self-efficacy in relation to maintaining everyday ac-
tivities for HRQoL adds new and valuable clinical knowledge. Given the results 
of a 6-month-long nurse-led intervention program influenced by Bandura’s 
strategies for changing self-efficacy beliefs showing successful improvement of 
self-efficacy in relation to chemotherapy treatment in patients with CRC [41], it 
should be possible to improve self-efficacy in relation to maintaining everyday 
activities using a similar intervention. The present results showed that the 
Maintain Function Scale was suitable for assessing self-efficacy in relation to 
maintaining everyday activities in the present study. They also indicate that the 
Maintain Function Scale might be useful for estimating self-efficacy in relation 
to maintaining everyday activities among persons with CRC in clinical settings, 
because it is short and takes into account aspects found to be of importance to 
persons with CRC. 

The strength of the present study is that it explores the suitability of the 
Maintain Function Scale in assessing self-efficacy in a new disease population 
and that it has clear clinical implications. First, nurses need to be attentive to 
mental and gastrointestinal health early in recovery following CRC treatment, 
using care plans to address symptoms such as fatigue and diarrhea as one way to 
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promote better HRQoL. Second, persons with negative illness perceptions in re-
lation to their emotions and perceived consequences need to be identified and 
supported by nurses early in the recovery phase. One way to identify these per-
sons could be by asking questions about emotions and thoughts concerning their 
illness. Third, it is important to strengthen self-efficacy, because an increase in 
self-efficacy should increase HRQoL in during recovery. One way to strengthen 
self-efficacy could be through implementation of self-efficacy enhancing inter-
ventions [41]. In sum, the present results support the notion that persons in re-
covery following CRC treatment would benefit from nurse-led follow-up con-
sultations focused on symptoms, emotions, and thoughts in relation to their ill-
ness and information on how to increase self-efficacy in relation to maintaining 
everyday activities. 

The size of the study is small, which is a limitation. The recommendations for 
what is considered a minimum sample size in factor analysis vary [35] [42], and 
using the minimum sample size may not always be the most beneficial approach. 
In factor analysis, high values on communalities are of interest as well, because 
high values can outweigh a small sample size. If the communality value of each 
variable is above 0.60 (in the present study they ranged from 0.74 to 0.90), a 
small sample size does not have to be of concern [43]. Considering these aspects 
as well as results from previous research, we concluded that the associations 
examined here would be strong enough to be detected in a small sample. A sam-
ple calculation was not performed. Nevertheless, the small number of partici-
pants does limit the generalizability of the present results. It is therefore recom-
mended that the Maintain Function Scale be tested in larger CRC groups and va-
lidated. Further research in this area should include larger sample sizes with 
young adults represented, as well as comparisons of prognosis and of persons 
with and without colostomy. 

5. Conclusion 

Nursing support intended to improve self-efficacy in relation to maintaining 
everyday activities and illness perceptions in persons treated for CRC as well as 
to help them minimize their symptoms (e.g., fatigue and diarrhea) would proba-
bly have a favorable impact on their HRQoL during the recovery phase. More 
research in this area is warranted.  
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