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Abstract  

 The present study aims to investigate how dispositional mindfulness affects the mental well-being of 

cancer patients through the way they perceive stress. A total of 182 moderate and advanced gastrointestinal 

cancer patients volunteered to complete the Mindful Attention Awareness Scale (MAAS), the Chinese Perceived 

Stress Scale (CPSS), and the General Health Questionnaire (GHQ). Results showed that perceived stress 

significantly mediated the relationship between dispositional mindfulness and all dimensions of the mental                  

well-being as captured by the GHQ (i.e. anxiety/depression, social dysfunction, and loss of confidence), and 

perceived stress was positively correlated with all the dimensions of mental well-being. Results of the Structural 

Equation Model showed that the model fit the data very well (χ2/df = 1.72，RMSEA = 0.063 (95% CI = 0.014 ~ 

0.103), CFI = 0.984, TLI = 0.970, SRMR=0.041). Further analyses showed that dispositional mindfulness 

predicted all the dimensions of psychological well-being. Specifically, higher levels of dispositional mindfulness 

predicted reduced subjective perceptions of stress, which in turn predicted lower levels of anxiety/depression, 

social impairment, and loss of confidence. This study indicated a possible mechanism of intervention focused on 

improving mindfulness capability. Future work is encouraged to investigate the long-term influence of 

dispositional mindfulness on perceived stress and psychological well-being in cancer patients with other types of 

cancer. 
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Introduction 

 Gastrointestinal cancer is an intractable disease 

with one of the highest incidence and mortality rates in 

China [1-2]. In the year 2010, 30.77 in every 100 000 

Chinese reported having gastric cancer, accounting for 

13.08% of the cancer incidence, and the mortality rate 

for that year was estimated at 21.89 per 100,000 

people, accounting for 14.71% of cancer                 

deaths [1]. Individuals in moderate to advanced cancer 

stages experience not only physical, but also 

psychological distress due to the progression of the 

disease. Patients with gastrointestinal cancer, in 

particular, tend to report higher levels of anxiety and 

depression in comparison to those with other types of 

cancer [3], and also experience a myriad of negative 

affect following treatment [4] – both of which may have 

undesirable consequences on their social functioning and 

quality of life [5].  

 Nevertheless, research has shown that the 

manifestation of mental well-being in cancer patients 

can differ across individuals [6]. One factor which has 

been increasingly studied as a predictor of psychological 

well-being improvement and symptom reduction in 

recent years is dispositional mindfulness. Researchers 

generally define dispositional mindfulness as an 

individual ability to obtain a state of awareness that 

emerges through paying attention to the here and now, 

in an accepting and nonjudgmental manner [7-8]. In a 

series of studies, Brown and Ryan [7] showed that 

dispositional mindfulness was negatively related to 

psychological symptoms such as anxiety, depression, 

hostility, and impulsivity. Similar results have been 

obtained from studies on cancer patients; those with 

higher levels of dispositional mindfulness showed a 

lower proclivity for emotional disturbances [6], and 

reported less sleeping problems [9]. In addition, 

mindfulness-based therapy, which takes dispositional 

mindfulness as the main target of improvement and 

development, is of great significance among different 

psycho-therapies proposed to improve mental health 

status in the field of psycho-oncology [10]. 

 However, few studies to date have examined 

the mechanisms underlying the relationship between 

dispositional mindfulness and psychological symptoms 

except a small sample study [9] which examined the 

mediating role of positive reappraisal between 

dispositional mindfulness and negative emotions in 97 

cancer patients. Perceived stress could be one potential 

mediator of the link between dispositional mindfulness 

and psychological symptoms. The manifestation of 

psychological symptoms, such as anxiety and 

depression, have been found to be associated with poor 

stress management [11]. Tremendous stress can be 

brought by the cancer diagnosis itself, tedious medical 

treatment procedures, as well as poor prognosis 

especially for the patients in moderate to advanced 

stages. Following the transactional model and 

conceptualization of stress by Lazarus and                  

Folkman [12], impact of objective stress events is 

determined by the perception of stressfulness. Among 

cancer patients, perceived stress has been shown to be 

a key predictor of anger and depression [13] and 

negative emotions have been reported up to 12 months 

later [14]. 

 Grounded on Lazarus’s [12] model, Salmon, 

Sephton, and Dreeben [15] recently revised the model 

by integrating the mindfulness component, which 

proposes that mindfulness can influence every stage of 

the stress process (e.g., appraisal, coping, emotional 

outcome, health outcome). Accordingly, mindfulness 

reduces the degree of stress individual perceived via the 

promotion of increased present awareness of, and 

productive responding to, potential stressors (i.e. at the 

appraisal stage). The improvement of perceived stress 

acts as a cushion for people against the crucial life 

stressors and promotes physical and mental health. 

Findings from previous research are consistent with this 

proposition [7, 16]. Substantial evidence showed 

negative association between dispositional mindfulness 

and perceived stress [6-7, 17-18], and the effectiveness 

of mindfulness-based therapy in reducing perceived 

stress [19-20]. Salmon and colleagues’ [15] model, 

coupled with the compelling set of findings on the 

associations between mindfulness, perceived stress, and 

psychological symptoms, suggest that perceived stress 

may be one path in which dispositional mindfulness 

shapes psychological well-being. However, extant 

evidence to validate the associations between these 

variables in cancer patients are limited, even more so 

among gastrointestinal cancer patients at moderate and 

advanced stages. 

 The aim of the current study was to examine 
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the relationships between dispositional mindfulness, 

perceived stress, and manifestation of psychological 

symptoms using a questionnaire-based study on a 

sample of Chinese gastrointestinal cancer patients. We 

hypothesized that perceived stress would mediate the 

relationship between dispositional mindfulness and 

psychological symptoms. Specifically, gastrointestinal 

cancer patients with higher levels of dispositional 

mindfulness would generally perceive less stress, and 

consequently would report less psychological symptoms.  

Method 

Participants 

 Participants were 200 gastrointestinal cancer 

patients recruited from a cancer institute in Tianjin. 

They were required to meet the following criteria: 1) 

aged 18 years and above; 2) inpatient under treatment; 

3) cancer stage II and above; 4) currently not engaged 

in any psychological intervention or medical treatment 

on psychiatry. Patients screened in different      

departments of the tumor. Each patient was 

accompanied by caregivers, which most were spouses. 

Most patients come from the city and with no surgery 

history. Informed consent was obtained from all 

individual participants included in the study. After 

removing invalid questionnaires, we were left with 182 

participants. Approval for the study was obtained from 

Ethics Review Committee of Faculty Psychology, Beijing 

Normal University (reference: 20151103). 

Measures 

 Several measures were edited to assess 

dispositional mindfulness, perceived stress and mental 

well-being, such as Mindful Attention Awareness Scale 

(MAAS), Five Facet Mindfulness Questionaire (FFMQ), 

Perceived Stress Scale (PSS), The Depression-Anxiety-

Stress Scale (DASS), The General Health questionnaire 

and The satisfaction with life scale (SWLS). All of these 

scales were validated in Chinese among different 

samples. However, the physical and mental energy of 

participants in this study could not afford to complete 

more items questionnaires. Thus, we conducted three 

measures with few items but also have high reliability 

and validity. 

Dispositional Mindfulness 

 The Chinese version [21] of the Mindful 

Attention Awareness Scale (MAAS) [7] was used to 

measure dispositional mindfulness. This scale consists of 

15 items (e.g., “It seems I’m running on automatic 

without much awareness of what I’m doing”, “I get so 

focused on the goal I want to achieve that I lost touch 

with what I am doing right now to get there.”) rated on 

a scale of 1 (always) to 6 (not at all). Scores for all 

items were reverse-coded and summed to form a 

measure of dispositional mindfulness. Higher scores 

indicate a higher level of dispositional mindfulness.  

Perceived Stress 

 Perceived stress was captured by the Chinese 

version [22] of the Perceived Stress Scale (PSS-14) [23]. 

The PSS assesses the degree of perceived stress in the 

last month using 14 items (e.g., “In the last month, how 

often have you been upset because of something that 

happened unexpectedly?”; “In the last month, how often 

have you felt nervous and stressed?”), rated on a scale 

of 1 (not at all) to 5 (always). It has two subscales with 

7 items in each subscale. The negative subscale is 

supposed to assess lack of control and negative affective 

reactions while the positive subscale estimates the 

capability to cope with stressors. After reverse-coding 

the scores of 7 items, scores of all items were summed. 

Higher scores indicated higher levels of perceived stress. 

Mental well-being 

 The General Health questionnaire (GHQ-12) [24] 

is a widely-used scale which has been shown to have 

good reliability. It consists of 12 items, rated on a scale 

of 0 (not at all) to 3 (most of the time), which can be 

categorized into 3 dimensions – anxiety/depression, 

social functioning impairment, and loss of confidence 

[25-26]. Scores of items corresponding to the respective 

dimensions, and scores of all items were summed to 

form individual scores for the three subscales and an 

overall score. Higher scores indicate more severe 

psychological symptoms.  

Procedure 

 Participants were recruited through    

advertisements in the consultation room of the hospital. 

Patients who were interested in the study were given a 

brief explanation of the study and the assurance of 

anonymity and confidentiality in their participation. After 

providing written informed consent, participants 

completed the questionnaire pack in a quiet room under 

the instruction of a professional clinician. Upon 
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completion, each patient received monetary  

compensation for their time and effort. This study was 

approved by the Ethics Committee of the corresponding 

author’s university.  

Data Analysis 

 Preliminary analyses involved the use of 

Pearson’s correlation to examine the associations 

between the variables we are interested in, and                  

one-way ANOVAs to test the difference on demographic 

variables. A two-step strategy for mediation analysis was 

employed following the procedure outlined by Anderson 

and Gerbing [27]. Firstly, we conducted confirmatory 

factor analysis (CFA) in Mplus 7.1 to test the extent to 

which the three variables distinct from each other. Then 

we adopted structural equation modeling (SEM) to 

identify the fitness of the proposed mediation model. 

Bootstrap confidence intervals (1000 bootstrap samples) 

were used to examine the significance of the mediation 

effect. 

 In order to reduce inflated measurement errors 

caused by too many items loading on a single latent 

construct, parceling strategy which has been widely 

used for SEM was applied in the MAAS. Highest-loading 

and lowest-loading items were classified into different 

parcels successively, and the average score of the items 

in the same parcel was used. Three parcels had been 

composited for the MAAS. 

 Model fit was assessed based on the 

combinatorial consideration of the following indexes. For 

an adequate or acceptable model fit, the ratio of chi-

square to degree of freedom (χ2/df) should be between 

2.0-3.0. The standardized root-mean-square residual 

(SRMR) and the root-mean-square error of               

approximation (RMSEA) should ideally be smaller than 

0.08. Comparative fit index (CFI) and Good fitness index 

(GFI) are expected to be >0.90.  

Results 

Descriptive and Preliminary Analyses 

 The demographic and clinical information of the 

current sample were listed in Table 1. It showed that 

91.9% of the participants were not religious, 86.4% of 

participants reported no social stimulation or just 

general life stress. In terms of the clinical stages, 11 

(6%) were at stage II, 92 (50.5%) were at stage III, 

and 79 (43.4%) were at stage IV. The main types of 

cancer diagnosed in our sample were stomach cancer, 

colon cancer, and esophageal cancer. 

 The means, standard deviations, internal 

reliability coefficients and correlations among variables 

are presented in Table 2. Dispositional mindfulness was 

negatively associated with perceived stress and degree 

of psychological symptoms reported (ps < 0.05). 

Positive correlations were found between perceived 

stress and psychological symptoms (ps < 0.01). 

 MAAS, Mindfulness Attention Awareness Scale; 

CPSS, Chinese Perceived Stress Scale;  

 GHQ -T, total scores of General Health 

Questionnaire; GHQ –AD, Anxiety/Depression of GHQ; 

 GHQ –SD, Social dysfunction of GHQ; GHQ –LC, 

Loss of confidence of GHQ. 

 Preliminary analyses revealed that age was not 

significantly related to mental well-being as a whole, as 

captured by the GHQ total score (p > 0.250). Moreover, 

results from one-way ANOVAs showed that            

psychological symptoms did not differ significantly by 

gender, education level, income level, marital status, 

and stage of disease. Therefore, all this demographic 

information was excluded from consequent analyses. 

The plots of correlations of the variables were presented 

in Figure 1, Figure 2, Figure3. 

Measurement Model 

 The measurement model consisted of three 

interrelated latent variables including dispositional 

mindfulness, perceived stress, and mental well-being. 

Dispositional mindfulness was created by three parcels 

with 5 items in each parcel [28]. Mental well-being was 

created by three indicators which were anxiety/

depression, social functioning impairment and loss of 

confidence. Perceived stress was indicated by two 

explicit indicators: positive items and negative items. 

The results of the CFA analysis on the measurement 

model demonstrated adequately fit to the observed 

data: χ2/df = 1.72，RMSEA = 0.063 (95% CI = 0.014 ~ 

0.103), CFI = 0.984, TLI = 0.970, SRMR=0.041. 

 To identify the possible common method 

variance (CMV) resulted from the fact that all the 

variables were measured by self-reported instruments, 
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Variables M (SD) or N (%) Variables M (SD) or N (%) 

Age 56 (11.23) Marital Status   

Gender   Single 4 (2.2%) 

Male 101 (55.5%) Married 173 (95.1%) 

Female 81 (44.5%) Divorced 2 (1.1%) 

Education   Widowed 3 (1.6%) 

Primary school 12 (6.6%) Household monthly income  

Middle / high school 116 (63.7%) <2000 RMB (～280 USD) 55 (30.2%) 

Bachelor’s degree 55 (27.5%) 2,000 - 5,000 RMB 92 (50.5%) 

Graduate degree or above 4 (2.2%) 5,001 - 10,000 RMB 27 (14.8%) 

  >10,000 RMB 8 (4.4%) 

Table 1. Demographic statistics of participants (N = 182) 

  1 2 3 4 5 6 

1 CPSS 1           

2 MAAS -0.28*** 1         

3 GHQ -T 0.68*** -0.25** 1       

4 GHQ - AD 0.58*** -0.23** 0.80*** 1     

5 GHQ - SD 0.51*** -0.18* 0.78*** 0.32*** 1   

6 GHQ - LC 0.46*** -0.17* 0.73*** 0.58*** 0.35*** 1 

M 36.63 63.38 11.24 5.33 4.28 1.63 

SD 10.18 10.48 6.36 3.02 3.44 1,71 

Cronbach’s α 0.79 0,81 0.82 0.78 0.74 0.69 

Table 2. Means, standard deviations (SD), Cronbach’s alpha coefficients, and correlations of the                

variables. 

*p < 0.05, **p < 0.01, ***p < 0.001. 
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Figure 1. Plot of correlation between MAAS and GHQ 

Figure 2. Plot of correlation between MAAS and CPSS 
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Harman’s single-factor test was utilized following 

Podsakoff ’s [29] method. According to the principle of 

Harman’s test, CMV exists when the one-factor model 

fits well or majority of the total variance (e.g. more than 

50%) can be explained by one general factor. The one 

factor model did not have a good fit, with each fitness 

index far from the standard thresholds (χ2/df = 13.72，

RMSEA = 0.264, CFI = 0.626, TLI = 0.476, 

SRMR=0.156), which indicated that CMV might not have 

a significant impact on our results. 

Structural Model for Mediation 

 Structural relationship proposed among all the 

variables were examined (see Figure 4). The results 

demonstrated that our hypothesized mediating model fit 

the data in an adequate way, χ2/df = 1.77, RMSEA = 

0.065 (95% CI = 0.021 ~ 0.104), CFI = 0.982, TLI = 

0.968, SRMR=0.046.  

 To examine the mediation effect of perceived 

stress, we compared the full mediation model against 

the partial mediation model [30]. To be specific, the 

path from dispositional mindfulness to psychological 

symptoms was constrained to zero in the full mediation 

model while not constrained in the partial mediation 

model. The fitness index in each condition was showed 

in Table 3. It is recommended using CFI difference to 

conduct model comparisons with the rule of thumb as 

close to or smaller than 0.05. Since the CFI difference 

(0.002) in our study was smaller than 0.05, the full 

mediation model regarding the relation between 

dispositional mindfulness and psychological symptoms 

was rejected. 

 Next, Bootstrap analysis was used to test the 

significance of the indirect relationship [31]. No 

distributional requirement on the indirect effect based 

on the bootstrap estimation makes the result of the 

mediation effect more accurate. From the data set 

(N=182), using random sampling with replacement, 

1000 bootstrap samples were generated. The exclusion 

of zero in the confidence interval (CI) indicates the 

significance of the indirect effect. Our results showed 

the significant indirect effect on psychological symptoms 

from dispositional mindfulness via perceived stress 

(Standard indirect effect = -0.255, 95% CI = -0.378 ~ -

0.133, zero was not in the 95% CI). 

 Next, separate analyses were conducted to 

investigate the role of perceived stress as a mediator of 

the relationship between dispositional mindfulness and 

each of the three psychological symptoms - anxiety/

depression, social functioning impairment and loss of 

confidence. As presented in Table 4, the results 

indicated that perceived stress significantly mediated the 

Figure 3. Plot of correlation between CPSS and GHQ 
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  X2 /df RMSEA(95%CI) CFI TLI SRMR 

Full-mediation 1.77 
0.065

[0.021~0.104) 
0.982 0.968 0.046 

Partial mediation 1.72 
0.063

[0.014~0.103) 
0.984 0.970 0.041 

Table 3. The fitness index in each condition 

Path Indirect effect 

95% CI 

Upper Lower 

Dispositional Mindfulness – Perceived stress – Anxie-

ty/Depression 
-0.046 -0.073 -0.024 

Dispositional Mindfulness – Perceived stress – Social 

functioning impairment 
-0.047 -0.076 -0.023 

Dispositional Mindfulness – Perceived stress – Loss of 

confidence 
-0.021 -0.033 -0.011 

Table 4. Mediation results of perceived stress (subscales of GHQ as dependent variables) 

Figure 4. Path coefficients of the model 
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associations between dispositional mindfulness and all 

the three outcomes.  

Discussion 

 The current study examined the relationships 

between dispositional mindfulness, perceived stress, and 

psychological symptoms for the first time among 

gastrointestinal cancer patients in moderate and 

advanced stages. Our findings are therefore of valuable 

contribution to existing literature since the majority of 

past findings have been derived from cancer patient 

samples with relatively lower mortality rates and 

functioning impairments [14] (e.g. breast cancer). In 

line with previous research, the current findings showed 

that cancer patients with higher dispositional 

mindfulness reported lower levels of perceived               

stress [32] and psychological symptoms [6, 9, 18], while 

perceived stress positively predicted psychological 

symptoms [13-14].  

 More importantly, our findings demonstrated the 

role of perceived stress as a mediator of the relationship 

between dispositional mindfulness and psychological 

health. That is, more mindful gastrointestinal cancer 

patients tended to perceive lower stress in their              

day-to-day life within the last months, and this, in turn, 

contributed to lower experience of psychological 

symptoms, such as loss of confidence, anxiety, and 

impairment in social functioning. These findings shed 

light on one path in which mindfulness can improve 

psychological wellbeing, thus supporting Salmon and 

colleagues’ [15] proposition on how mindfulness can 

influence stress process. The benefits of mindfulness on 

stress appraisal, as suggested by the negative 

relationship between mindfulness and perceived stress 

in the current study, may be attributed to a higher 

tendency to focus on the present, and to be more 

accepting, not only of oneself as cancer patient, but also 

of the experiences related to the disease which may 

serve as potential stressors [7, 33]. Some of these 

experiences, such as pain and fear of death have been 

shown to be the most common source of stress for 

cancer patients [34-35]. Mindfulness, for instance, may 

help alleviate feelings of pain and other physical 

discomfort as well as fear of death [36], hence reducing 

feelings of stress. It would be worthwhile for future 

studies to examine the role of multiple (serial) mediators 

in the relationship between mindfulness and 

psychological health. By obtaining a more sophisticated 

understanding of the specific ways (e.g., through 

regulation of pain or negative emotions) that 

mindfulness can lead to reduced stress and better 

psychological health, mindfulness-based training 

interventions can be fine-tuned to focus on the 

cultivation of skills in specific areas which may be more 

effective than others. 

 Nevertheless, the current findings highlight the 

utility of mindfulness-based training interventions                  

to foster improvement of dispositional                      

mindfulness [19-20] among cancer patients. Our 

findings imply that such interventions would not only 

improve stress  management or specifically, the way 

people appraise stressful experiences related to the 

disease, but through this, also improve their 

psychological wellbeing. Following Salmon and 

colleagues’ [15] model, and empirical evidence from 

psycho-oncology research [37], such improvements can 

also have a positive effect on the immune system, or 

physical health in general – perhaps contributing to 

prolongation of survival. Caution should be exercised in 

generalizing our findings to patients with other forms of 

cancer since the current study concentrated on 

moderate and advanced gastrointestinal cancer patients, 

whose survival periods are shorter than other kinds of 

cancer patients. Due to the cross-sectional design of the 

present study, we were unable to verify the causality of 

the mediation model.  

Conclusion 

 The present data showed that the perceived 

stress mediated the relationship between dispositional 

mindfulness and psychological symptoms in      

gastrointestinal cancer patients. Our study should be 

considered as an initial attempt to explore the 

relationships between these variables in patients with 

gastrointestinal cancer, as most previous findings have 

come from cancer patients with relatively low mortality 

and impaired function. Future research should consider 

the longitudinal effects of dispositional mindfulness on 

perceived stress and psychological health, and should 

include other measures that can better inform current 

findings, such as the level of pain experienced and the 

fear of death.  
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