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Abstract 

Objectives: Open surgery is performed to treat abdominal aortic aneurysm (AAA), 

although the subsequent surgical stress leads to worse physical status. Preoperative 

self-efficacy has been reported to predict postoperative physical status after orthopedic 

surgery; however, it has not been sufficiently investigated in patients undergoing 

abdominal surgery. The purpose of the present study is to investigate the correlation 

between preoperative self-efficacy and postoperative six-minute walk distance (6MWD) 

in open AAA surgery. 

Methods: Seventy patients who underwent open AAA surgery were included. 

Functional exercise capacity was measured using preoperative and 1week postoperative 

6MWD. Self-efficacy was preoperatively measured using self-efficacy for physical 

activity (SEPA). The correlations of postoperative 6MWD with age, height, BMI, 

preoperative 6MWD, SEPA, hospital anxiety and depression scale (HADS) score, 

operative time, and blood loss were investigated using multivariate analysis. 

Results: Single regression analysis showed that postoperative 6MWD was significantly 

correlated with age(r=-0.553,p<0.001), height(r=0.292,p=0.014), Charlson comorbidity 

index(r=-0.268,p=0.025), preoperative 6MWD(r=0.572,p<0.001), 

SEPA(r=0.586,p<0.001), and HADS-depression(r=-0.296,p=0.013). Multiple regression 

analysis showed that age(p=0.002), preoperative 6MWD(p=0.013), and SEPA(p=0.043) 

score were significantly correlated with postoperative 6MWD. 

Conclusions: Self-efficacy was an independent predictor for postoperative 6MWD after 

elective open AAA surgery. This suggests the importance of assessing not only physical 

status but also psychological factors such as self-efficacy. 

 



 

Introduction 

Open surgery is performed to treat abdominal aortic aneurysm (AAA), 

although the patients experience surgical stress. Surgical recovery is a complex 

construct that comprises multiple dimensions of health [1,2]. Length of stay (LOS) in 

the hospital is a commonly used indicator of recovery [3], but this may not be an 

optimal indicator because LOS is influenced by many nonclinical factors such as 

patients’ expectations of the hospital stay, the availability of community and family 

postoperative support, and surgeons’ preferences [4]. On the other hand, functional 

exercise capacity is a key indicator of surgical recovery [5–7] that is required for 

patients to return to their normal employment and leisure activities. Six-minute walk 

distance (6 MWD) has been validated in the context of recovery from several types of 

surgery [5–13]. There was a positive correlation between the changes in 6 MWD and 

quality of life [10]. Postoperative 6 MWD after thoracoabdominal surgery is predicted 

by preoperative physical status such as 6 MWD [6–8], age [7,8], gender [8], surgical 

type [7,8], occurrence of postoperative complications [7], and comorbidities [8]. 

Self-efficacy is defined as “the belief that one can successfully execute the 

course of action to produce the desired outcome” [14]. Several systematic reviews 

suggest that patients’ self-efficacy at baseline is a significant predictor of physical status 

in osteoarthritis [15], joint replacement [16], heart failure [17], and chronic pain [18]. In 

perioperative reports, preoperative self-efficacy has been reported to predict 

postoperative physical status after total joint replacement [19–22]. However, there are 

only a limited number of studies [19] that show the impact of preoperative self-efficacy 

on postoperative physical status using objective measures instead of questionnaires. 

Moreover, these investigations of preoperative self-efficacy are limited to reports after 



 

orthopedic surgery [19–24]. 

The purpose of the present study is to investigate the correlation between 

preoperative self-efficacy and postoperative 1 week 6 MWD in open AAA surgery. 

 

Materials and Methods 

Participants 

A total of 70 consecutive patients undergoing open AAA surgery from April 

2014 to March 2016 at Nagoya University Hospital were included in the study. Patients 

undergoing combined surgery or emergency aneurysm repairs were excluded. Open 

AAA surgery was performed under general and epidural anesthesia. A transperitoneal 

approach using a midline incision was applied in all cases. After systemic heparinization, 

clamps were placed distally over the iliac arteries. Proximal clamps were placed either 

inferior or superior to the renal arteries depending on the anatomy of the aneurismal 

neck. Straight or bifurcated knitted Dacron grafts were selected and anastomosed for in 

situ repair. The abdomen was closed following retroperitoneal repair. Patients spent 

their first postoperative days in the intensive care unit (ICU) or on our general ward 

depending on their need for intensive care. Patients without any need for intensive care 

went to the general ward on the 2nd postoperative day and were started on oral intake. 

Patients were received examination such as laboratory tests and blood collection, 

perioperative parenteral administration, diagnostic imaging such as X-ray, computed 

tomography, and nuclear scanning, medication, pathology assessment, rehabilitation, 

and psychiatric care. This study was approved by the Ethics Committee of Nagoya 

University Hospital (No. 2016-0065). Information about the patients was collected 

through a review of electronic medical records. 



 

 

 

Measures 

Medical assessments were conducted for all patients. Demographic 

characteristics, intraoperative data such as operating time, blood loss, surgical procedure, 

pre- and post-operative physical status, and laboratory values were extracted from the 

patients’ medical records. Demographic data including age, sex, height, and body mass 

index (BMI) were collected. The Charlson comorbidity index was used to score 

comorbid conditions uniformly [25]. Laboratory values including serum levels of white 

blood cell count (WBC) and C-reactive protein (CRP) were collected. Acute renal 

dysfunction was defined with modifications detailed in a previous report concerning 

open AAA surgery [26,27]; data regarding the presence of renal failure, 200% increase 

in creatinine or cystatin C, oliguria <0.5 ml/kg/h for 24 h, and anuria were extracted 

from the patients’ medical records. 

Functional exercise capacity was examined by preoperative and 1 week 

postoperative 6 MWD. The 6 MWD assessment was performed with a standardized 

procedure [28]. Briefly, patients were instructed to walk the length of a predetermined 

course at their own pace while attempting to cover as much ground as possible in 6 min. 

Standardized encouragement was given each minute during the test. At the end of the 6 

min, patients were instructed to stop walking, and the distance covered was measured to 

the nearest meter. 

Self-efficacy was measured preoperatively using the self-efficacy for physical 

activity (SEPA) scale. The SEPA scale has been examined and shown reliability and 

validity [29–32]. A set of 4 scales at 5 different intensity items for each measure 



 

self-perceived ability to carry out the following activities: (1) walking from 20 to 120 or 

more minutes, (2) climbing stairs for distances ranging from 2 to 6 flights of stairs, (3) 

lifting objects weighting from 5 to 25 kg (11 to 55 pounds), and (4) performing 

push-ups ranging from 1 to 20 or more times. Patients were asked to indicate whether or 

not they thought they could perform a given level of activity, and to record their level of 

confidence in this judgement on a scale which ranged from 0 (not completely certain) to 

100 (completely certain). The average score of 20 items is used, which ranged from 0 to 

100. Lower scores indicate poorer levels of SEPA, and higher scores indicate better 

SEPA.  

The Hospital Anxiety and Depression Scale (HADS), measured preoperatively, 

is designed to assess two dimensions, anxiety and depression. The HADS consists of 14 

items: anxiety and depression subscales of seven items each. A four-point response scale 

(from 0, representing absence of symptoms, to 3, representing maximum symptoms) is 

used, with possible scores for each subscale ranging from 0 to 21 [33,34]. 

 

Statistical analysis 

All continuous data are expressed as the medians and interquartile ranges 

(IQR). The correlations between 1 week postoperative 6 MWD and the variables of 

interest were analyzed by Pearson’s r rank test. Multiple regression analysis was used to 

investigate the pre- and intra-operative variables showing p < 0.2 in the single 

regression analysis. The data were analyzed with SPSS software (version 23.0 for 

Microsoft Windows; SPSS, Chicago, IL). A value of P<0.05 was considered statistically 

significant. 

 



 

Results 

The patient characteristics are shown in Table 1. Of the 70 patients, 65 (92.8%) 

were male. The median age was 67.5 years old (range, 56–84; IQR, 66–73). The median 

postoperative hospital stay was 10 days (range, 9–25; IQR, 9–12). The median 

preoperative and 1 week postoperative 6 MWD were 500 m (range, 125–675; IQR, 

450–556), and 405 m (range, 90–620; IQR, 336-500), respectively. The 6 MWD could 

be measured in all patients. Perioperative complications had been recovered within 1 

week and included acute renal dysfunction (n=8, 11%) and delirium (n=7, 10%). Other 

perioperative complications such as myocardial infarction, respiratory failure, and 

ischemic colitis were not occurred. Thirty-day mortality rate was zero. 

The correlations of postoperative 6 MWD with independent variables are 

shown in Table 2 and Figure 1. Regarding the pre- and intra-operative variables, age 

(r=-0.553, p<0.001), height (r=0.292, p=0.014), Charlson comorbidity index (r=-0.268, 

p=0.025), preoperative 6 MWD (r=0.572, p<0.001), SEPA (r=0.586, p<0.001), and 

HADS-depression (r=-0.296, p=0.013) showed a significant correlation with 

postoperative 6 MWD. The post-operative complications showed no significant 

correlation with postoperative 6 MWD. 

The results of the multiple regression analysis are shown in Table 3. Seven pre- 

and intra-operative variables with p < 0.2 (i.e., age, height, Charlson comorbidity index, 

preoperative 6 MWD, SEPA, HADS-depression, and operative time) were entered in the 

multiple regression analysis. Multicollinearity was checked in pre- and intra-operative 

variables (r < 0.700). Age (p=0.002), preoperative 6 MWD (p=0.013), and SEPA 

(p=0.043) were selected as independent variables in the multiple regression model of 

postoperative 6 MWD. 



 

 

Discussion 

The present study showed that age, preoperative 6 MWD, and SEPA predicted 

postoperative 1 week 6 MWD in the early stages after open AAA surgery. Age and 

preoperative 6 MWD were independent variables of postoperative 6 MWD, consistent 

with previous reports [6–8]. This study is the first to show that self-efficacy is an 

independent predictor for postoperative 6 MWD after elective open AAA surgery. 

The correlations of preoperative self-efficacy with postoperative physical status 

are mostly investigated using questionnaires [20–24]. Postoperative physical status is 

predicted by preoperative self-efficacy after orthopedic surgery [20–22]; however, some 

studies have shown that preoperative self-efficacy is not predictive [23,24]. Only a few 

reports show that postoperative physical status is predicted by preoperative self-efficacy 

in patients undergoing orthopedic surgery using objective measures [19]. The current 

study shows for the first time that self-efficacy is a significant preoperative predictor of 

postoperative objective physical status in patients receiving abdominal surgery. 

Self-efficacy is influenced by four mechanisms: mastery experience, vicarious 

experience, social persuasion and interpretations of somatic and emotional states [14]. It 

can be strengthened through the provision of information and the experiences of task 

performance and goal attainment in rehabilitation settings [21]. Moreover, a 

self-monitoring approach using pedometers increases exercise maintenance, 

self-efficacy, and physical activity [35]. The present study suggests that poor 

preoperative self-efficacy is a risk factor for poor postoperative physical status. Thus, 

treatment for preoperative self-efficacy might be useful in patients undergoing 

abdominal surgery. 



 

The present study aimed to identify preoperative predictors, therefore 

self-efficacy was measured preoperatively and not during the postoperative recovery 

period. Although the patients in their study underwent orthopedic surgery, van den 

Akker-Scheek et al. reported that short-term postoperative self-efficacy was a better 

predictor of long-term postoperative physical status than preoperative self-efficacy [19]. 

Performance accomplishments are considered the most dependable source of 

self-efficacy [14]. Although the impact of short-term postoperative self-efficacy in 

patients undergoing open AAA surgery has not been investigated, a self-efficacy 

intervention might be useful in postoperative periods [21]. 

The present study showed for the first time that the postoperative recovery of 

physical status after open AAA surgery measured by the 6 MWD was 84 meters less 

(-17.2%) 1 week post-operation than the corresponding preoperative figure. The 

postoperative 6 MWD compared to the preoperative 6 MWD was reported to be as 

follows: 34 meters less (-7.2%) 10 days after laparoscopic or laparotomy 

gastrointestinal cancer surgery [9], 150 meters less (-27.7%) 2 weeks after liver 

donation [10], 48 meters less (-10.2%) 3 weeks after elective colon resection surgery [6], 

25 meters less (-5.8%) 4 weeks after colorectal resection surgery [7], and 30 meters less 

(-5.5%) 4 weeks after liver or kidney donation [8,9]. Surgical stress encompasses many 

elements, such as fasting, tissue damage, hemorrhage, hypothermia, fluid shifts, pain, 

hypoxia, bed rest, ileus, anxiety and cognitive imbalance [36]. Metabolically healthy 

patients lose between 40 and 80 g of nitrogen after elective open abdominal operations, 

which is equivalent to 1.2–2.4 kg of wet skeletal muscle [37]. In addition, bed rest 

reduces skeletal muscle strength, cardiac output, and VO2 max at a rate of 

approximately 1% every 2 days. [36]. Completing rehabilitation for postoperative 



 

recovery of functional exercise capacity and muscle strength is required for patients. 

Postoperative 6 MWD was correlated with the length of postoperative hospital 

stay in the present study. Physical status is a key indicator of surgical recovery [5–7]. 

However, postoperative physical status is a single indicator of surgical recovery, which 

may suggest that it cannot cover the complete construct. The postoperative quality of 

recovery is required to be assessed using multiple facets [38]. Postoperative 

complications have an impact on postoperative recovery [7]. The present study excluded 

the patients underwent combined surgery or emergency aneurysm repairs, therefore the 

incidence of postoperative complications was low. The standard definitions of recovery 

outcomes after surgery should be investigated [1,2]. 

 

Study Limitations 

There are several limitations to this study. First, the present study investigated 

only the early postoperative period; these findings should be considered preliminary in 

open AAA surgery, although several studies have considered 6 MWD in the early 

period [5–12]. Second, patients undergoing AAA surgery are instructed to refrain from 

strenuous exercise until the operation, and therefore these patients avoided exercising 

during the preoperative period. Preoperatively, patients might have had a fear of 

exercise. Further investigation is required in patients undergoing various types of 

surgery. Finally, we included only a small number of participants from a single medical 

center. Thus, our observations must be interpreted with caution. 

 

Conclusions 

Self-efficacy is an independent predictor for postoperative 6 MWD after 



 

elective open AAA surgery. This suggests the importance of assessing not only physical 

status but also psychological factors such as self-efficacy. These findings may 

contribute to future perioperative rehabilitation processes in abdominal surgery patients. 
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Figure legend 

Figure 1. 

Correlation between preoperative SEPA and postoperative 6 MWD. 

SEPA, self-efficacy for physical activity; 6 MWD, 6-min walking distance 

Preoperative SEPA correlated with postoperative 6 MWD. These data were analyzed 

using Pearson’s r rank test. The significance level was set at less than 5%. *Significant 

correlation. 
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Table 1. Patients’ characteristics 
 
Preoperative data 

 

 
Age (years) 67.5 [66.0-73.0] 

 
Male / female (n)  65 / 5 

 
Height (cm) 167 [161-171] 

 
BMI (kg/m2) 23.2 [21.5-25.7] 

 
Smoking history (n) 62 (88%) 

 
Engaging in regular physical activity (n) 31 (44%) 

 
Hyper tension (n) 32 (45%) 

 
Diabetes mellitus (n) 11 (15%) 

 
Dyslipidemia (n) 13 (18%) 

 
COPD (n) 3 (4%) 

 
Coronary artery disease (n) 16 (22%) 

 
Chronic kidney disease (n) 3 (4%) 

 
Cerebrovascular disease (n) 2 (2%) 

 
Charlson comorbidity index 0 [0-1] 

 
6MWD (m) 500 [450-556] 

 
SEPA 62.5 [46.8-78.6] 

 
HADS-anxiety 4 [2-7] 

 
HADS-depression 4 [2-7] 

Intraoperative data 
 

 
Operative time (min) 242 [202-291] 

 
Blood loss (ml) 857 [308-1499] 

 
Suprarenal aortic cross-clamping (n) 9 (12%) 

Postoperative data 
 

 
6MWD (m) 405 [336-500] 

 
Acute renal dysfunction (n) 8 (11%) 

 
Delirium (n) 7 (10%) 

 
Max CRP (mg/dl) 19.1 [13.8-22.6] 

 
Max WBC (mg/dl) 11.3 [9.4-13.6] 

 
Time to independence in walking (days) 2 [2-3] 

 
Time to resuming diet (days) 2 [2-3] 

 
Length of hospital stay (days) 10 [9-12] 

 
BMI body mass index; COPD chronic obstructive pulmonary disease; 6MWD 6-min walking distance; SEPA self-efficacy 

for physical activity; HADS hospital anxiety and depression scale; CRP C-reactive protein; WBC white blood cell counts 

Data of sex, comorbidities, operative procedure are number and (%) of patients. Data of age, height, BMI, Charlson 

comorbidity index, 6MWD, SEPA, HADS, operative time, blood loss, laboratory values, and time to recovery are medians 

and interquartile ranges (IQR). 

.



Table 2. Correlation of postoperative 6MWD with variables 
Preoperative data 

      

 
Age (years) r = -0.553  

 
p < 0.001  ＊ 

 
Height (cm) r = 0.292  

 
p = 0.014  ＊ 

 
BMI (kg/m2) r = 0.082  

 
p = 0.497  

 
 Charlson comorbidity index r = -0.268   p = 0.025  ＊ 

 
6MWD (m) r = 0.572  

 
p < 0.001  ＊ 

 
SEPA r = 0.586  

 
p < 0.001  ＊ 

 
HADS-anxiety r = -0.046  

 
p = 0.702  

 
 

HADS-depression r = -0.296  
 

p = 0.013  ＊ 
Intraoperative data 

      

 
Operative time (min) r = -0.158  

 
p = 0.190  

 
 

Blood loss (ml) r = -0.127  
 

p = 0.295  
 

Postoperative data 
      

 
Max CRP (mg/dl) r = 0.073  

 
p = 0.551  

 
 

Max WBC (mg/dl) r = 0.024  
 

p = 0.841  
 

 
Time to independence in walking (days) r = -0.543  

 
p < 0.001  ＊ 

 
Time to resuming diet (days) r = 0.006  

 
p = 0.959  

 
 

Length of hospital stay (days) r = -0.264  
 

p = 0.027  ＊ 

*p<0.05, BMI body mass index; 6MWD 6-min walking distance; SEPA self-efficacy for physical activity; 
HADS hospital anxiety and depression scale; CRP C-reactive protein; WBC white blood cell counts 
These data were analyzed Pearson r rank test. The age, height, Charlson comorbidity index, preoperative 
6MWD, SEPA, HADS-depression, time to independent in walking, and length of hospital stay showed a 
significant correlation with postoperative 6MWD. 
 



Table 3. Multiple regression analysis 
Dependent variables Independent variables B (S.E.) β p value R2 

Postoperative 6MWD Age (years) -6.506  2.006  -0.325  0.002  0.492  

 
Preoperative 6MWD (m) 0.325  0.127  0.292  0.013  

 
 

SEPA 1.366  0.662  0.247  0.043  
 

B nonstandard regression coefficient; SE standard error; β standardized regression coefficient; R2 multiple correlation 

coefficient adjusted for the degrees of freedom; 6MWD 6-min walking distance; SEPA self-efficacy for physical activity 

Seven preoperative and intraoperative variables with p < 0.2 (i.e., age, height, Charlson comorbidity index, preoperative 

6MWD, SEPA, HADS-depression, and operative time) were entered into the multiple regression analysis. The age, 

preoperative 6MWD, and SEPA were selected as independent variables in a multiple regression model for the postoperative 

6MWD. 
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