
© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2023;12(3):561-570 | https://dx.doi.org/10.21037/apm-22-932

Original Article

Effects of social support, anxiety, and hope levels on cognitive 
bias in patients with nasogastric/nasoenteric tubes

Jing Luo1,2#^, Xing-Yu Chen3#, Sha-Jing Fan1, Ai-Ying Jin4, Wen-Jie Sui4

1Department of Thoracic Surgery, The First Affiliated Hospital of Soochow University, Suzhou, China; 2Institute of Thoracic Surgery, The First 

Affiliated Hospital of Soochow University, Suzhou, China; 3Department of Nursing, Shanxi Bethune Hospital, Taiyuan, China; 4Department of 

Nursing, The First Affiliated Hospital of Soochow University, Suzhou, China

Contributions: (I) Conception and design: All authors; (II) Administrative support: WJ Sui, AY Jin; (III) Provision of study materials or patients: J 

Luo, XY Chen, SJ Fan; (IV) Collection and assembly of data: J Luo, XY Chen, SJ Fan; (V) Data analysis and interpretation: J Luo, XY Chen; (VI) 

Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.
#The authors contributed equally to this work.

Correspondence to: Wen-Jie Sui, Master of Nursing. Department of Nursing, The First Affiliated Hospital of Soochow University, 899 Pinghai Street, 

Suzhou 215006, China. Email: suiwenjie1971@163.com; Ai-Ying Jin. Department of Nursing, The First Affiliated Hospital of Soochow University, 

899 Pinghai Street, Suzhou 215006, China. Email: 443067062@qq.com.

Background: Unplanned extubation is a common adverse event and an important indicator of quality and 
safety of care. It is well recognized that the incidence of unplanned extubation of nasogastric/nasoenteric 
tubes is higher than that of other devices. Theory and previous research have suggested that cognitive bias 
in conscious patients with nasogastric/nasoenteric tubes may lead to unplanned extubation, and that social 
support, anxiety, and hope are influencing factors of cognitive bias. Therefore, the objective of this study 
was to investigate the effects of social support, anxiety, and hope levels on cognitive bias in patients with 
nasogastric/nasoenteric tubes.
Methods: In this cross-sectional study, 438 patients with nasogastric/nasoenteric tubes were selected 
from 16 hospitals in Suzhou from December 2019 to March 2022 by convenience sampling method. The 
participants were assessed using the General Information Questionnaire, Perceived Social Support Scale, 
Generalized Anxiety Disorder-7, Herth Hope Index, and Cognitive Bias Questionnaire for patients with 
nasogastric/nasoenteric tubes. The structural equation model was established with AMOS 22.0 software.
Results: The cognitive bias score of patients with nasogastric/nasoenteric tubes was 2.82±0.61. Patients’ 
perceived levels of social support and hope were negatively correlated with their cognitive bias (r=−0.395 
and −0.427, respectively, P<0.05), and anxiety was positively correlated with cognitive bias (r=0.446, P<0.05). 
Structural equation model analysis showed that anxiety had a direct positive effect on cognitive bias, with 
an effect value of 0.35 (P<0.001), and hope level had a direct negative effect on cognitive bias with an effect 
value of −0.33 (P<0.001). Social support had a direct negative effect on cognitive bias and was also shown 
to indirectly affect cognitive bias through anxiety and hope levels. The effect values were −0.22, −0.12, 
and −0.19 (P<0.001), for social support, anxiety, and hope, respectively. Social support, anxiety, and hope 
explained 46.2% of the total variation in cognitive bias.
Conclusions: Moderate cognitive bias is noted in patients with nasogastric/nasoenteric tubes, and social 
support significantly affects cognitive bias. Anxiety and hope level play a mediating role in social support and 
cognitive bias. Positive psychological intervention and the obtention of positive support could improve the 
cognitive bias of patients with nasogastric/nasoenteric tubes.
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Introduction

Unplanned extubation of inpatients is a common adverse 
nursing event (1). The incidence of unplanned extubation of 
a nasogastric/nasoenteric tubes is high (2), which can lead 
to prolonged hospital stays, increased treatment costs, cause 
pain for the patient, adversely affect the family, and even 
cause medical and nursing disputes (3-5). The influencing 
factors of unplanned extubation are various, and cognitive 
bias is one of them. A cognitive bias is a systematic error 
in thinking that impacts one’s choices and judgments (6,7). 
In the medical setting, patients’ cognitive bias may lead to 
unplanned extubation of nasogastric/nasoenteric tubes. To 
prevent this from happening, it is of great significance to 
understand and identify the factors influencing cognitive 
bias in patients with nasogastric/nasoenteric tubes. 

According to previous studies by other groups, the 
levels of social support, anxiety, and hope are important 
factors that affect cognitive bias (8-10), but whether these 
factors have the same effect on cognitive bias in patients 
with nasogastric/nasoenteric tubes remains unclear. At 
present, few studies have focused on the mechanisms 
whereby social support, anxiety, and hope level influence 
patients’ cognitive bias. Therefore, the aims of this study 
were to (I) investigate associations between cognitive bias, 
social support, anxiety, and hope level; (II) analyze the 
impact path and degree of social support, anxiety, and hope 

level on cognitive bias. We hoped to provide a valuable 
reference for improving catheter safety for patients with 
nasogastric/nasoenteric tubes. We present this article in 
accordance with the SURGE reporting checklist (available 
at https://apm.amegroups.com/article/view/10.21037/
apm-22-932/rc).

Methods

Research participants

Patients with nasogastric/nasoenteric tubes from 16 
hospitals in Suzhou from December 2019 to March 2022 
were selected as the research cohort using convenience 
sampling method. In this study, a total of 453 questionnaires 
were sent out, and 438 were received with an effective 
recovery rate of 96.69%. Questionnaires were distributed on 
the spot; the researcher instructed the patients to complete 
the questionnaires and was responsible for collecting them. 
The researchers read the items of the questionnaires to the 
patients with handwriting difficulties and then completed 
the questionnaire on behalf of the patients who dictated 
their responses. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). The 
study was approved by the Ethics Committee of The First 
Affiliated Hospital of Soochow University (Approval No. 
[2020]131) and informed consent was provided by all 
participants.

The inclusion criteria were as follows: (I) age ≥18 years; (II) 
stable condition with clear consciousness, decision-making, 
and behavioral abilities; (III) nasogastric/nasoenteric 
tubes for more than 1 day; (IV) ability to complete the 
questionnaire independently or with the help of the 
researcher; (V) willingness to voluntarily participate in the 
study and sign the informed consent. 

The exclusion criteria were as follows: (I) language 
communication barriers; (II) history of mental disorders.

Measures

Participant characteristics 
A self-developed general data questionnaire was used 
to collect the participant characteristics, including the 
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following: (I) demographic data in which gender, age, 
education level, medical insurance, living style, marital 
status, religious belief, health care, and monthly household 
income per capita (yuan) were included; (II) disease-related 
data in which disease type, sleep (hours/day), combined 
chronic disease, and protective restraint were included.

Cognitive bias
The cognitive bias of patients with nasogastric/nasoenteric 
tubes was assessed using a self-developed questionnaire 
named the Cognitive Bias Questionnaire for Patients 
with Nasogastric/nasoenteric Tubes which was developed 
based on qualitative research methods, the Delphi expert 
enquiry, and group discussions. The questionnaire 
included 5 dimensions (representative bias, overconfidence, 
attributional bias, loss aversion, and cognitive compliance) 
and each dimension included 3 items for a total of 15 items. 
The questionnaire was rated on a 5-point Likert scale 
(1-stronly disagree and 5-strongly agree). Scores ranged 
from 15 to 75 with a higher score relating to greater level 
cognitive bias. In this study, the questionnaire demonstrated 
good reliability, with Cronbach’s alpha equal to 0.884 and 
ranging from 0.774 to 0.894 for each of the 5 dimensions.

Anxiety
Generalized Anxiety Disorder 7 (GAD-7) was used to 
evaluate the anxiety level of patients with nasogastric/
nasoenteric tubes. The scale was developed by Spitzer  
et al. (11) in 2006. GAD-7 was used to measure the anxiety 
experienced by patients in the last 2 weeks. The scale 
includes 7 items, which are scored using a 4-point Likert 
method. Scores ranged from 7 to 28 with a higher score 
relating to greater level anxiety. In this study, the scale 
demonstrated good reliability with Cronbach’s alpha of 
0.882.

Social support
The Perceived Social Support Scale (PSSS) was used 
to evaluate the level of social support of patients with 
nasogastric/nasoenteric tubes. The scale was developed by 
Zimet et al. (12). The scale includes 3 dimensions which are 
named friend support, family support, and other support, 
with a total of 12 items. The scale is scored by Likert 7-grade 
scoring method, from “strongly disagree” to “strongly 
agree” as “1–7 points”, and the sum of each item is the total 
score, with a higher total score indicating higher levels of 
social support perceived by individuals. The Cronbach’s 
alpha of the aggregate table in this study was 0.927.

Hope
The Herth Hope Index (HHI), developed by Herth (13), was 
used to evaluate the level of hope in patients with nasogastric/
nasoenteric tubes. The scale includes 3 dimensions, defined as 
positive attitude, positive action, and intimate relationship, 
with a total of 12 items. A 4-point Likert scoring method is 
adopted (1-strongly disagree and 4-strongly agree). Items 
3 and 6 require reverse scoring. Scores ranged from 12 to 
48 with a higher score indicating a greater hope level. The 
Cronbach’s alpha of the scale in this study was 0.887.

Statistical analysis

Epidata 3.1 software (The EpiData Association, Odense, 
Denmark) was used for data entry, and SPSS 25.0 (IBM 
Corp., Armonk, NY, USA) and AMOS 22.0 software 
(IBM Corp.) were used for data analysis. Measurement 
data were expressed as mean ± standard deviation (mean 
± SD). Comparisons of the cognitive bias scores among 
participants were analyzed by t-test or analysis of variance 
(ANOVA) test. Pearson correlation analysis was used to 
explore the relationship between social support, hope, and 
anxiety and cognitive bias. AMOS 22.0 software was used to 
establish the structural equation model of the relationship 
among social support, hope, and anxiety and cognitive bias. 
Mediating roles of hope and anxiety levels in social support 
and cognitive bias was performed by Bootstrap method. 
A P value of <0.05 (2-sided) was considered statistically 
significant.

Results

Participant characteristics

A total of 438 patients with nasogastric/nasoenteric tubes 
aged 62.92±11.82 years were investigated in this study. 
Participant characteristics are presented in Table 1.

Current status of patients’ social support, anxiety, and hope 
levels and cognitive bias

In order to explore the current situation of patients’ social 
support, anxiety, and hope and cognitive bias, we evaluated 
the levels of social support, anxiety, and hope and cognitive 
bias among all participants. As shown in Table 2, the PSSS 
score of patients with nasogastric/nasoenteric tubes was 
(66.20±7.26), GAD-7 score was (4.88±3.54), hope score was 
(36.04±4.57), and cognitive bias score was (42.29±9.08). 
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Table 1 Participant characteristics (n=438)

Variables Classification Cases (%) Cognitive bias score, mean ± SD t/F P value

Gender Male 298 (68.0) 42.29±9.26 0.687 0.492

Female 140 (32.0) 41.85±8.71

Age (years) ≤40 34 (7.8) 40.41±6.45 3.431 0.033

41–60 102 (23.3) 40.67±8.70

≥61 302 (68.9) 43.05±9.36

Disease type Not cancer 239 (54.6) 41.20±9.15 −2.770 0.006

Cancer 199 (45.4) 43.59±8.85

Education level Primary school and below 226 (51.6) 43.37±9.57 2.594 0.052

Junior high school 120 (27.4) 41.57±9.41

High school/technical 
secondary school

52 (11.9) 41.19±6.41

College/university or above 40 (9.1) 39.80±7.50

Religious belief No 430 (98.2) 42.28±9.12 −0.107 0.915

Yes 8 (1.8) 42.63±6.99

Marital status Divorced/death of a spouse/
unmarried

39 (8.9) 41.90±9.82 −0.279 0.780

Married 399 (91.1) 42.32±9.02

Living situation Living alone 16 (3.7) 42.13±9.10 −0.072 0.943

Not living alone 422 (96.3) 42.29±9.09

Health care No 21 (4.8) 43.29±8.47 −0.517 0.606

Yes 417 (95.2) 42.24±9.12

Monthly household income 
per capita (yuan)

<3,000 73 (16.7) 40.67±8.91 2.332 0.098

3,000–8,000 326 (74.4) 42.38±8.96

>8,000 39 (8.9) 44.49±10.04

Sleep (hours/day) <5 234 (53.4) 43.19±9.15 3.229 0.041

5–7 75 (17.1) 42.23±10.01

>7 129 (29.5) 40.67±8.09

Combined chronic disease No 303 (69.2) 42.26±9.28 0.074 0.941

Yes 135 (30.8) 42.33±8.67

Protective constraint No 198 (45.2) 43.20±9.12 1.935 0.054

Yes 240 (54.8) 41.52±9.00

SD, standard deviation.

Correlation analysis of cognitive bias with anxiety, social 
support, and hope levels

To evaluate the strength of linearity between anxiety, 

social support, and hope and cognitive bias, we performed 

Pearson correlation analysis among the 4 variables. Results 

of Pearson correlation analysis showed that social support 
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was negatively correlated with anxiety and cognitive bias in 
patients with nasogastric/nasoenteric tubes. Social support 
was positively correlated with hope level, and anxiety was 
positively correlated with cognitive bias (P<0.01). Hope 
level was negatively correlated with cognitive bias (P<0.01) 
(Table 3). These results met the premise of mediating effect 
test.

Pathway analysis of cognitive bias, anxiety, social support, 
and hope levels

To analyze the impact path and extent of social support, 
anxiety, and hope level on patients’ cognitive bias, we 
performed pathway analysis. Based on this study and 
the results of previous studies, a hypothesis model was 
established with social support as an independent variable, 
anxiety and hope level as mediating variables, and cognitive 
bias as the dependent variable. The fitting of model data 
showed that the chi-square degree of freedom ratio was 
1.521, the goodness of fit index (GFI) was 0.954, the 
adjusted goodness of fit index (AGFI) was 0.940, the 
comparative fit indices (CFI) was 0.976, and the root-mean-
square error of approximation (RMSEA) was 0.035. The 
above data showed that the model is suitable for pathway 
analysis. Furthermore, the pathway coefficients of the 
model were statistically significant (P<0.05), indicating that 
the model was valid.

The mediating effect test results showed that anxiety 

had a direct positive effect on cognitive bias, and the 
standardized estimated value of its pathway coefficient 
was 0.35 (P<0.001). Hope had a direct negative effect on 
cognitive bias, and the standardized estimate of its pathway 
coefficient was −0.33 (P<0.001). Social support had a direct 
negative effect on cognitive bias and an indirect effect 
on cognitive bias through anxiety and hope levels. The 
standardized estimated values of the pathway coefficients 
were −0.22, −0.12, and −0.19 (P<0.001), for social support, 
anxiety, and hope, respectively (Table 4). The model of the 
relationships among social support, anxiety, and hope levels 
and cognitive bias in patients with nasogastric/nasoenteric 
tubes is shown in Figure 1. The population model explained 
46.2% of the variation in cognitive bias.

Discussion

Impact of participant characteristics on cognitive bias

The results in our present study showed that the average 
cognitive bias score of patients with nasogastric/nasoenteric 
tubes was 2.82±0.61 points, which reflects a moderate level. 
The results of this study also showed that compared with 
young people, elderly patients were more prone to cognitive 
bias in the process of receiving new information (14). This 
study also showed that cancer patients had more cognitive 
bias. Studies have found that cancer patients experience 
changes in cognitive functions during or after treatment, 
such as memory function, thought process, attention, 

Table 2 Social support, anxiety, hope and cognitive bias scores in patients with nasogastric/nasoenteric tubes (n=438)

Variable Number of items Total score (points), mean ± SD Average score on the items (points), mean ± SD

Social support 12 66.20±7.26 5.52±0.61

Anxiety 7 4.88±3.54 0.70±0.51

Hope 12 36.04±4.57 3.00±0.38

Cognitive bias 15 42.29±9.08 2.82±0.61

SD, standard deviation.

Table 3 Correlation analysis of cognitive bias with patients’ levels of social support, anxiety, and hope (r-value)

Variable Social support Anxiety Hope Cognitive bias

Social support 1.000 −0.270* 0.425* −0.395*

Anxiety – 1.000 −0.246* 0.446*

Hope – – 1.000 −0.427*

Cognitive bias – – – 1.000

*, 2-sided test, P<0.01.
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and executive function (15,16). A cross-sectional study by 
Bilenduke et al. (17) showed that breast cancer patients 
undergoing chemotherapy had higher cognitive function 
injury and a high incidence of depressive symptoms 
compared with healthy controls, suggesting that both cancer 
itself and its treatment may affect the cognitive function 
and emotional changes of the patients. Studies have also 
shown that many patients with advanced cancer are affected 
by cognitive biases that may be exacerbated by increased 
levels of hope (18). Besides, the quality of sleep quality was 
identified as an important factor affecting patients’ cognitive 
bias, which aligned with previous research results (19,20). 

Studies also have found that acute sleep deprivation can 
cause individuals to fall into a state of insufficient cognitive 
resources (21).

The influence of anxiety on cognitive bias of patients with 
nasogastric/nasoenteric tubes

The results of this study showed that the anxiety of patients 
with nasogastric/nasoenteric tubes had a direct positive 
impact on their cognitive bias, and the effect value was 
0.35. Gerlach et al. (22) and Sherman et al. (23) also found 
that an individual’s anxiety level was significantly positively 

Table 4 Pathway analysis of influencing factors of cognitive bias

Relationship between variables Path Effect value 95% CI

Direct relationship Social support → cognitive bias −0.22 −0.364 to −0.065

Indirect relationship Social support → anxiety → cognitive bias −0.12 −0.179 to −0.073

Social support → hope → cognitive bias −0.19 −0.303 to −0.108

CI, confidence interval
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correlated with cognitive bias. This finding indicates that 
the greater the patient’s anxiety, the more serious the 
cognitive bias. This finding may be attributed to the fact 
that patients with anxiety will selectively pay attention to 
the negative aspects of stress events, perceive more dangers, 
and use them to evaluate and predict the developmental 
trajectory of events (24). Therefore, patients can make 
irrational or illogical inferences about the outcome of the 
stressful event, thus, cognitive bias occurs. Bahcivan et al. (25)  
found that mindfulness training can effectively relieve 
individual anxiety. It has been suggested to implement 
mindfulness-based intervention training with blended 
aromatherapy using lavender and damask rose oil at the 
same time in patients with nasogastric intubation to reduce 
the patients’ anxiety symptoms (26), thereby reducing the 
patients’ cognitive bias. Anxiety will affect the patient’s 
behavior, and peer support will ease the patient’s anxiety. 
Encourage patients to talk about their feelings about 
catheterization, invite individuals who have had good 
compliance and recovery of nasogastric/nasoenteric tubes 
to share their experience, and give encouragement to 
patients’ partners to facilitate acceptance of the nasogastric/
nasoenteric tubes (27).

The influence of hope level on cognitive bias of patients 
with nasogastric/nasoenteric tubes

The results of this study showed that the patients’ hope 
level was significantly negatively correlated with their 
cognitive bias, and the patients’ hope level had a direct 
impact on their cognitive bias with effect value of −0.33. 
Thus, in the face of the stressful event of nasogastric/
nasoenteric tubes, the lower the level of hope, the more 
severe the cognitive deviation. Hope is an effective coping 
strategy. Studies have shown that hope can help patients 
with actively facing diseases and uncomfortable treatments 
under uncertain and painful conditions (28-30), and 
encourage them to continuously educate themselves about 
their diseases and corresponding treatments to correct their 
cognitive bias. Studies have found that hope therapy (31,32) 
and the focused solution model (33) can improve patients’ 
hope level. Therefore, medical staff can use hope therapy 
for psychological intervention of patients, instill hope, and 
set up expected goals in patients, promote patients’ courage 
to overcome the disease, or use the focused solution model 
to intervene to maximize the enthusiasm and initiative of 
patients to improve their hope level.

The influence of social support on cognitive bias of patients 
with nasogastric/nasoenteric tubes

This study also found that the level of social support in 
patients with nasogastric/nasoenteric tubes had a direct or 
indirect effect on their cognitive bias, and the total effect 
value was 0.53. If the patient does not perceive being cared 
for or supported by others and the perceived social support 
cannot meet their needs, they will look at the problem in 
a negative manner when facing a stressful event (34,35), 
resulting in cognitive bias. Medical staff can improve the 
patient’s perception of social support by holding health 
lectures and meetings with other patients to correct 
patients’ cognitive bias (36). However, it should be noted 
that inappropriate social support not only fails to provide 
assistance to patients but also makes patients feel as if they 
are a burden. Excessive support and protection of patients 
can make patients feel that they are not understood, and 
they are often unwilling to accept or even reject such 
support (37,38). Therefore, when conducting social support 
interventions for patients with nasogastric/nasoenteric 
tubes, we should first assess the needs of patients, clarify 
the types of social support that patients need, and consider 
their social and cultural background to provide them with 
more effective social support. In addition, some patients 
with nasogastric/nasoenteric tubes require long-term 
catheterization. How to provide patients with effective, 
continuous, and dynamic social support in different periods 
of disease is worthy of in-depth discussion.

We also found that social support can indirectly affect 
cognitive bias through anxiety and hope level. Good social 
support could effectively relieve psychological pressure to 
a certain extent, reduce the adverse mood caused by stress 
events, and improve the symptoms of anxiety. These results 
were consistent with previous studies: Li et al. (39) and Kaya 
et al. (40) found that the level of perceived social support 
was related to anxiety symptoms. Patients with more social 
support would receive more help when facing various stress 
situations and can easily regain confidence with the help of 
family members and friends, thus alleviating patients’ fear 
of catheterization and improving their hope levels (41-43).  
Therefore, nursing staff should strengthen the support 
for the patients. In addition, the patients’ family members 
of patients should be completely aware of the effects of 
family social support on patients’ negative emotions, such 
as anxiety, hope level and cognitive bias. Simultaneously, 
patients should be encouraged to believe in their own 
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abilities, conduct self-care management, actively cooperate 
with treatments, seek correct and effective social support, 
and improve their utilization of social support, and then 
improve their cognitive bias.

The results of this study also showed that social support, 
anxiety, and hope level could jointly explain the 46.2% 
variation in cognitive bias in patients, indicating that 
the generation of cognitive bias is complex and affected 
by other factors, which requires further exploration and 
research.

Limitations

This study had regional limitations, and the relationship 
among social support, anxiety, and hope level and cognitive 
bias of patients in hospitals in different regions still needs 
to be further studied. Meanwhile, it did not involve longer-
term enteral/gastric tube feeding versus daytime use, which 
will be the direction of our future research. In conclusion, 
giving full play to the role of medical and social support 
system and providing more physical, mental, and social 
support to patients could improve the psychological state of 
patients and thus improve their cognitive bias.

Conclusions

In this study, we found that the anxiety and hope levels of 
patients with nasogastric/nasoenteric tubes directly affect 
their cognitive bias, and that social support can directly 
or indirectly affect the cognitive bias of patients through 
regulation of the anxiety and hope levels. Improving the 
level of social support and hope and reducing anxiety levels 
for patients with nasogastric/nasoenteric tubes is of great 
significance to improving patients’ cognitive bias. Nursing 
staff should regularly assess the anxiety and hope levels of 
these patients, and mobilize resources from all aspects of 
society to improve their level of social support.
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