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Background: Psychological distress is highly prevalent and has a severe impact

on the quality of life among breast cancer survivors. This type of distress is

associated with cognitive failure. However, previous studies have focused solely

on the total scale scores of these two concepts while ignoring the unique

relationship between specific components. In the present study, we utilized

network analysis to explore the relationship between psychological distress and

cognitive failure in breast cancer survivors.

Methods: The network analysis approach was adopted to estimate the

regularized partial correlation network in a cross-sectional sample of 409 breast

cancer survivors. All participants were assessed using the Depression Anxiety

Stress Scale and the Cognitive Failure Questionnaire. The Gaussian Graphical

Model was employed to estimate the network, centrality indices, and edge

weights, providing a description of the characteristics of the network.

Results: The results indicated that anxiety–stress and depression–stress were

the strongest edges in the community of psychological distress. Distractibility–

memory was the strongest edge in the community of cognitive failure.

Distractibility and memory were the most central nodes, with the highest

expected influence in the network. Depression and motor coordination acted

as important bridge nodes with the highest bridge expected influence.

Conclusion: Distractibility and memory in cognitive failure played important

roles in activating and maintaining the relationship network. Motor coordination

was identified as the crucial pathway for the impact of cognitive failure on

psychological distress. Interventions targeting these specific issues might be

more e�ective in improving cognitive failure and reducing psychological distress

among breast cancer survivors.
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1 Introduction

Breast cancer is the most prevalent cancer and the main cause

of cancer death among women worldwide (Sung et al., 2021).

It is also the most rapidly growing cancer in China (Sun et al.,

2023). The diagnosis and treatment of breast cancer, both acting

as severe stressors, can result in significant cognitive impairments

and emotional problems for patients (Wirkner et al., 2017). In

particular, anxiety and depression are more prevalent in breast

cancer survivors. In previous research, 32% of breast cancer

survivors reported depression (Pilevarzadeh et al., 2019), and

41.9% suffered from anxiety (Hashemi et al., 2020). Psychological

distress, including anxiety and depression, can occur throughout

treatment and persist during breast cancer rehabilitation (Xu et al.,

2022). Anxiety and depression are correlated with poor physical

functioning and an increased mortality risk (Wang et al., 2020)

and may lead to more physical examinations and excessive use of

medications (Otto et al., 2018). Hence, addressing the psychological

distress experienced by breast cancer survivors is important.

Researchers have suggested that anxiety and depression arise

as a result of individual failures in attention, memory, action,

and interpersonal relationships (Zinchenko et al., 2015; Fisher

et al., 2020). Cognitive failure refers to frequent lapses that

disrupt normal actions (physical or mental), acting as a barrier

to cognitive control (Carrigan and Barkus, 2016). According to

information processing theory, an individual’s cognitive resources

are limited (Franconeri et al., 2013). More cognitive resources are

needed to process complex stimuli. The diagnosis and treatment

of breast cancer demand the use of more cognitive resources, and

breast cancer survivors are more likely to experience cognitive

failure and psychological distress. For instance, a systematic

review of subjective cognitive dysfunction in breast cancer

survivors confirmed that they experienced cognitive failure, such

as memory and concentration problems, in their daily lives.

Importantly, these cognitive failures were indicative of anxiety,

depression, and general psychological distress (Pullens et al., 2010).

Previous studies have found a relationship between cognitive

failure and psychological distress in bereaved individuals (Fisher

et al., 2020) and intensive care unit survivors (Brück et al.,

2019). Self-reported cognitive failure is an indicative factor of a

general ruminative cognitive style, which increases vulnerability

to mental health problems, including negative affect (Bridger

et al., 2011; Payne and Schnapp, 2014). However, previous

research has focused solely on the total scores when studying the

relationship between cognitive failure and psychological distress.

The correlations between different components of cognitive failure

and psychological distress in breast cancer survivors have not

been well elucidated. Moreover, the key components of cognitive

failure that impact psychological distress have not been clearly

identified. Clarifying these components would be beneficial in

helping breast cancer survivors improve their cognitive abilities,

reduce psychological distress, and enhance their quality of life.

The network analysis provides a new perspective when

clarifying the relationship between variables, which have been

chiefly explored from the perspective of latent variables. Network

theory is increasingly being adopted as a novel approach

to understanding psychopathological nature and treatment

(Rogers et al., 2019). Network analysis postulates that different

psychological structures interact, and changes in one structure may

trigger alterations in another. This process also occurs for diverse

symptom expressions within the same psychological structure

(Borsboom, 2008). A network structure is composed of nodes and

edges. Each node represents a distinct psychological symptom or

trait, while edges connect the nodes. Network analysis identifies

central nodes as the crucial symptoms or traits of psychological

structures. Central nodes activate entire networks; play a significant

role in disease generation, maintenance, and progression; and are

the direct and key targets for prevention and therapy (Fried et al.,

2017).

Furthermore, network analysis visualizes the connectivity

between different psychological structures. Bridge nodes are

considered “bridges” among various psychological traits. For

example, a recent network analysis revealed that the fear of cancer

recurrence, anxiety, and depression in breast cancer survivors

were connected by the important bridge nodes of “feeling afraid”

(a symptom of anxiety), “uncontrollable worry” (a symptom of

anxiety), “restlessness” (a symptom of anxiety), and “moving slowly

or being restless” (a symptom of depression) (Yang et al., 2022).

Recent network analysis researchers have focused on the single

network structure of emotional distress in breast cancer survivors,

such as the fear of cancer recurrence (Luo et al., 2022; Richter

et al., 2022). However, a network analysis of associations between

different psychological structures, such as emotional distress and

cognitive factors, in breast cancer survivors is still lacking.

This study employed a network analysis approach to explore the

relationship between psychological distress (depression, anxiety,

and stress) and cognitive failure in breast cancer survivors. The

central and bridge symptoms in the network were identified to

provide a novel viewpoint for psychological interventions in breast

cancer survivors.

2 Materials and methods

2.1 Participants

Breast cancer survivors receiving treatment or rehabilitation

care were recruited between April and October 2019 from two

hospitals in Weifang, Shandong Province. After being assessed by

physicians, participants who met the criteria were introduced to

the researchers. Trained researchers explained the survey to the

participants. The survey commenced with the agreement of the

participants. The inclusion criteria were as follows: (a) being 18

years of age or older; (b) having a physician-confirmed diagnosis

of breast cancer; (c) possessing normal or corrected vision and the

ability to comprehend and communicate; (d) being able to complete

the questionnaire independently or with the help of caregivers; and

(e) having awareness of their illness and participating voluntarily.

The exclusion criteria were as follows: (a) having a history of

other serious physical problems; (b) having mental illnesses or

a family history of mental illnesses; and (c) having a history of

drug/substance abuse.
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2.2 Measure

2.2.1 Psychological distress
The Depression Anxiety Stress Scales (DASS-21), developed by

Lovidbond and validated in a Chinese setting (Chan et al., 2012),

was used to measure psychological distress. The scale comprises 3

subscales and 21 items to measure depression, anxiety, and stress.

The sum of the seven items in each subscale multiplied by two is

the score of the subscale, which ranges from 0 to 42. Higher scores

indicate more severe depression, anxiety, and stress. In this study,

Cronbach’s alpha of the DASS-21 was 0.925.

2.2.2 Cognitive failure
The Cognitive Failure Questionnaire (CFQ) contains 25 items

on the daily frequency of errors that patients may encounter.

The five dimensions of the CFQ are distractibility, memory,

interpersonal blunders, motor coordination, and memory for

names. The scoring options indicate the frequency of these errors,

ranging from never (0) to often (4). The total score of the CFQ

ranges from 0 to 100. Higher scores indicate more serious self-

reported cognitive failure (Zhou et al., 2016). Cronbach’s alpha for

cognitive failure was 0.917.

2.3 Data analysis

The data analyses were performed using SPSS 25.0 (IBM) and

R version 4.1.2 (R Foundation for Statistical Computing). The

descriptive statistics of the data were conducted using SPSS 25.0,

and the relationship between the variables was examined using

R version 4.1.2. In this study, each subscale score of the CFQ

for cognitive failure and each subscale score of the DASS for

psychological distress were continuous variables that were set as

nodes in the network structure.

2.3.1 Network estimation
Network estimations were conducted and plotted using the R

package ggm, which refers to Gaussian Graphical Models (GGMs)

withmixed graphs (Foygel and Drton, 2010), and R package qgraph

(Epskamp et al., 2012), respectively. Edges were estimated using

the EBICglasso package to establish the network structure (Janková

and van de Geer, 2018). The edge represents the partial correlation

between two nodes while controlling for the influence of all other

nodes in the network. The combination of the GLasso algorithm

with the EBIC criterion results in high sensitivity and specificity for

both sparse graphs and large sample sizes (i.e., n > 250) (Epskamp

and Fried, 2018). The thickness of the edges reflects the strength of

the correlation between nodes, with thicker edges indicating higher

partial correlation coefficients. This approach allows researchers to

effectively identify and visualize the relationships between variables

in the network.

2.3.2 Network centrality
The node expected influence is considered the node centrality

indicator, given the presence of positive and negative edges in

the network. The expected influence of a node is calculated by

summing the values of all the edges attached to the node. A higher

expected influence indicates that the variable represented by that

node played amore crucial role in the network. The package qgraph

was used to estimate the expected influence of the node (Epskamp

et al., 2012). Additionally, the predictability of all the nodes was

plotted (Haslbeck and Fried, 2017). The level of predictability

was represented by the circle surrounding each node, indicating

how much the node can be explained by the variations in the

connected nodes.

2.3.3 Bridge centrality
Bridge centrality is an indicator for identifying the bridge

node that connects two distinct communities in a network. Bridge

nodes play a crucial role in facilitating interconnection between

two communities. The bridge expected influence is one of the

statistics used to identify the centrality of bridge nodes in a network.

The bridge expected influence is calculated by summing the edge

weights of one node connected to all nodes of other communities,

utilizing the bridge function in R package networktools (Jones et al.,

2021). A higher bridge expected influence of the node implies its

significant role in connecting the current community with other

communities (Jones et al., 2021). This research used a priori-

defined community of variables, including the cognitive failure

community and the psychological distress community.

2.3.4 Network accuracy and stability
The bootnet package was employed to examine the stability and

accuracy of the network (Epskamp et al., 2018). A case-dropping

subset bootstrap was used to evaluate the correlation stability

(CS) coefficient with 1,000 iterations. The measure represented the

proportion of cases that could be dropped with a correlation of

0.70 in the node order for node centrality between the original and

new networks, estimated after dropping the cases. This method was

conducted to test the stability of the expected influence and bridge

expected influence to confirm the robustness of the centrality

indices. CS coefficient values above 0.25 and 0.5 were considered

acceptable and robust (Epskamp et al., 2018). Additionally, all

bootstrapped edge weights with 95% confidence intervals were

estimated to verify the accuracy of the edge weights. Finally, the

bootstrapped difference test for edge weights and node centralities

was calculated.

3 Results

3.1 Sample characteristics

A total of 409 breast cancer survivors were included in the

study. The median age of the survivors was 44.7 years. The majority

of the survivors were married (n = 376, 91.93%) and had one

child (n = 226, 55.26%). Most survivors had a senior high school

education (n = 173, 42.30%) and were unemployed (n = 208,

50.85%), with a monthly income of CNY U1,000–3,000 (n = 178,

43.52%). In total, 270 (66.51%) survivors were diagnosed for <1

year, 87 (21.27%) for 1–3 years, and 50 (12.22%) for more than 3
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TABLE 1 Demographic and clinical information of the sample (n = 409).

Variables n (%)

Age

<30 years 17 (4.16%)

30–39 years 44 (10.76%)

40–49 years 157 (38.39%)

50–59 years 134 (32.76%)

60–69 years 46 (11.25%)

>69 years 11 (2.69%)

Marital status

Married 376 (91.93%)

Divorced/Separated/Widowed 33 (8.07%)

Child

0 26 (6.36%)

1 226 (55.26%)

≥2 157 (38.39%)

Education

Primary school and below 55 (13.45%)

Junior High School 140 (34.23%)

Senior High school 173 (42.3%)

College and above 41 (10.02%)

Occupational status

Employed 92 (22.49%)

Retired 109 (26.66%)

Unemployed 208 (50.85%)

Family monthly income (CNY)

<1,000 52 (12.71%)

1,000-3,000 178 (43.52%)

3,000- 5,000 106 (25.92%)

>5,000 73 (17.82%)

Surgery

No 51 (12.47%)

Yes 358 (87.53%)

Stage of cancer

Unknown 135 (33.01%)

I 115 (28.12%)

II 81 (19.8%)

III 21 (5.13%)

IV 57 (13.94%)

Time since diagnosis

<1 year 272 (66.51%)

1–3 years 87 (21.27%)

>3 years 50 (12.22%)

(Continued)

TABLE 1 (Continued)

Variables n (%)

Treatment

Chemotherapy 227 (55.5%)

Radiotherapy 60 (16.9%)

Endocrine/targeted therapy 120 (29.30%)

Others 32 (7.80%)

Recurrence or metastasis

No 362 (88.51%)

Yes 47 (11.49%)

years. The demographic and clinical information of the participants

is shown in Table 1.

3.2 Descriptive statistics and correlation of
variables

In total, 82 (20.05%) participants reported moderate or higher

depression, 159 (38.88%) reported moderate or higher anxiety,

and 60 (14.67%) reported moderate or higher stress. Psychological

distress, including depression, anxiety, and stress, was positively

associated with cognitive failure in all dimensions. The mean scores

and correlation coefficients for all variables are shown in Table 2.

3.3 Network structure

The network structure of psychological distress and cognitive

failure in breast cancer survivors is shown in Figure 1. In the

network, 21 out of 28 edges were estimated to be above zero. The

edges of anxiety–stress (edge weight = 0.40), depression–stress

(edge weight = 0.38), and distractibility–memory (edge weight

= 0.35) were the strongest edges in the network. The edges of

interpersonal blunders–stress (edge weight= 0.10), motor–anxiety

(edge weight = 0.07), and motor–depression (edge weight =

0.07) connected the two communities with relatively lower edge

weights. The bootstrapped 95% confidence intervals denoted the

reliable accuracy of the edge weights (Supplementary Figure S1). In

addition, the bootstrapped difference tests of edge weight in the

network are shown in Supplementary Figure S2.

The node expected influence is shown in order of value in

Figure 2. The node distractibility was the most central node, with

the highest expected influence, followed by memory, stress, and

depression, indicating that these nodes were the most connected

to other nodes in the present network. The CS coefficient of

node-expected influences was 0.75, which is considered highly

stable (Supplementary Figure S3). The predictability of the nodes

is depicted as the ring around the nodes in the network in Figure 1.

The node predictability ranged from 42% to 70%, and the average

predictability was 56%, indicating that, on average, 56% of the node

variation could be interpreted by the neighboring nodes in the
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TABLE 2 Descriptive statistics and correlation for the variables (n = 409).

Variables M (SD) 1 2 3 4 5 6 7 8

1 CFQ distractibility 25.92 (5.75) 1

2 CFQ memory 14.62 (3.84) 0.77∗∗ 1

3 CFQ interpersonal blunders 10.28 (2.76) 0.69∗∗ 0.62∗∗ 1

4 CFQ motor coordination 6.50 (2.05) 0.69∗∗ 0.70∗∗ 0.54∗∗ 1

5 CFQ memory for names 5.51 (1.67) 0.64∗∗ 0.56∗∗ 0.50∗∗ 0.48∗∗ 1

6 DASS depression 7.16 (7.28) 0.40∗∗ 0.36∗∗ 0.37∗∗ 0.40∗∗ 0.29∗∗ 1

7 DASS anxiety 8.32 (6.5) 0.37∗∗ 0.33∗∗ 0.30∗∗ 0.38∗∗ 0.24∗∗ 0.66∗∗ 1

8 DASS stress 11.45 (7.38) 0.37∗∗ 0.30∗∗ 0.38∗∗ 0.28∗∗ 0.22∗∗ 0.69∗∗ 0.70∗∗ 1

M, mean score; SD, standard deviation; DASS, Depression Anxiety Stress Scales; CFQ, Cognitive Failure Questionnaire. ∗∗P < 0.01.

FIGURE 1

Network structure of psychological distress and cognitive failure. In the diagram, light blue nodes represent factors of cognitive failure, and orange

nodes represent factors of psychological distress. The thickness of an edge indicates the degree of correlation between two nodes. Green edges

represent positive correlations. Rings with a similar color around the nodes depict their predictability.

network. Moreover, the bootstrapped difference tests of expected

influence revealed that the expected influence of distractibility was

significantly higher (Supplementary Figure S4).

The bridge expected influence is shown in Figure 3.

Depression and motor coordination were the strongest

bridge nodes, with the highest bridge expected influences.

This finding indicated that depression had the strongest

connection with the cognitive failure community, while

motor coordination had the strongest connection with

the psychological distress community. The CS coefficient

of the bridge expected influence was 0.21, which was

slightly lower than the acceptable value (i.e., 0.25)

(Supplementary Figure S5). Moreover, the bootstrapped

difference test of bridge expected influence is shown in

Supplementary Figure S6.

4 Discussion

To the best of our knowledge, this study was the first to explore

the relationship between psychological distress and cognitive

failure using the network analytical approach among Chinese

breast cancer survivors. In the regularized partial correlation

network, we identified the network structure and examined the

node centrality, bridge centrality, and edge weights. Estimating the

network between cognitive failure and psychological distress may

offer novel insights into understanding mental health in breast

cancer survivors as well as provide suggestions for improving the

quality of survival for breast cancer survivors.

The strongest edges were between anxiety–stress, depression–

stress, and distractibility–memory, suggesting that these nodes

with stronger links tend to appear simultaneously. Consistent with

Frontiers in Psychology 05 frontiersin.org

https://doi.org/10.3389/fpsyg.2024.1420125
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Han et al. 10.3389/fpsyg.2024.1420125

FIGURE 2

Node expected influence in the network (z-score). Node expected

influence represents the centrality of the nodes. A higher centrality

indicates the node has stronger connections to other nodes. DIS,

Distractibility; Memory, Memory; IB, Interpersonal blunders; Motor,

Motor coordination; Names, Memory for names; DE, Depression;

AN, Anxiety; ST, Stress.

previous findings, anxiety and depression in breast cancer survivors

were significantly interconnected in the network (Hernandez et al.,

2021; Yang et al., 2022). The correlations between anxiety and stress

and between depression and stress were more significant than the

correlation between anxiety and depression, which was slightly

different from the findings of a previous study (van den Bergh

et al., 2021). Breast cancer survivors face significant challenges

beyond the stress induced by the physical symptoms of the disease;

they also experience considerable psychological distress related to

changes in body image and sexual role identity (Chang et al.,

2019a,b, 2022; Todorov et al., 2019). Thus, the relationship between

stress and other types of psychological distress is stronger in breast

cancer survivors. The edge between distractibility and memory had

the strongest association among the internal factors of cognitive

failure. Notably, long-term attention and memory loss were the

most common and debilitating cognitive symptoms that most

breast cancer survivors experienced after chemotherapy (Bradley-

Garcia et al., 2022). Women diagnosed with breast cancer and

given adjuvant therapy were primarily affected by impairment in

their concentration and memory, and a few reported an objective

deterioration over time (Jenkins et al., 2006; Kim et al., 2023).

Our results implied that the breast cancer survivors experienced

memory decline, which was likely to be accompanied by attention

loss in their daily lives.

Despite the relatively lower edge weights observed at

the edges connecting the two communities, their existence

still had significant implications. The bridges connecting the

communities of psychological distress and cognitive failure were

interpersonal blunders–stress, motor coordination–anxiety, and

motor coordination–depression. Interpersonal blunders and

motor coordination reflect an individual’s errors of action (Pollina

et al., 1992; Veal et al., 2023). The high levels of psychological

distress experienced by breast cancer survivors occupy cognitive

resources and induce errors in both physical and interpersonal

activities. Such impaired performances in daily life may contribute

to the negative emotions experienced by breast cancer survivors.

These findings were similar to previous research, indicating that

breast cancer survivors with higher levels of depression experience

significantly more cognitive failures (Jenkins et al., 2006; West

et al., 2022). Individuals who experience cognitive failure also more

frequently report higher levels of anxiety and depression, both

in cross-sectional and longitudinal study designs (Power, 1988;

Merckelbach et al., 1996), and the influence may be especially

severe if they are exposed to stressful situations, suggesting that

individuals with cognitive impairment may have difficulties using

effective coping strategies to deal with psychological distress

(Broadbent et al., 1982; Boscher et al., 2020).

In breast cancer survivors, distractibility and memory were

the most central nodes in the mapped network, followed closely

by depression and stress, indicating that these components

were especially notable in their connections with other variables

in the network. Distractibility refers to the interference from

internalized concentration or a lack of attention, and memory

refers to the failure to retrieve information from memory in daily

life (Pollina et al., 1992). Their high centrality suggested that

targeting distractibility and memory could benefit other nodes

in the network. Researchers have pointed out that attention

and memory deficits are the basis of cognitive failures in daily

life (Pollina et al., 1992). Memory plays a more salient and

applicable role in daily mental activities. Better memory helps

increase the perception of control. Impaired memory leads to

important information being forgotten more frequently, which

may have negative consequences (Knight et al., 2020). Individuals

lacking the cognitive control capacity to regulate their working

memory may show impairment in processing negative events,

leading to increased psychological distress (Bridger et al., 2011).

Similar explanations could be relevant to the role of distractibility.

Breast cancer survivors experience an increased likelihood of

errors in attention and memory. Cognitive failure could affect an

individual’s confidence and increase their psychological distress.

When individuals experience cognitive failure in everyday life,

they may attribute the failure to their lack of competence, make

negative self-evaluations, form automatic cognitive biases, and

further report higher psychological distress (Pfeifer et al., 2009).

Previous research has revealed that memory is primarily associated

with depression and anxiety and could be considered an important
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FIGURE 3

Bridge expected influence in the network (z-score). Bridge expected influence represents the bridge centrality of the nodes connected to di�erent

communities. A higher bridge expected influence indicates that the node in one community has stronger connections to other communities. DIS,

Distractibility; Memory, Memory; IB, Interpersonal blunders; Motor, Motor coordination; Names, Memory for names; DE, Depression; AN, Anxiety; ST,

Stress.

target in the cognitive treatment of patients with major depressive

disorder (Knight et al., 2020). The findings of the present study

indicate that distractibility and memory should be considered

crucial targets for cognitive treatment to alleviate psychological

distress in breast cancer survivors.

In the symptoms network, the symptoms in one disorder with

high bridge centrality could increase the risk of co-occurrence

with other disorders; therefore, interventions targeting the bridge

symptoms could prevent comorbidity (Jones et al., 2021). Bridge

nodes in the network may explain the interconnection between

different communities and could be considered intervention targets

to prevent activation across communities (Kaiser et al., 2021).

The most significant bridge nodes in the network were depression

in the psychological distress community and motor coordination

in the cognitive failure community. Depression was associated

with subjective cognitive failure (Zullo et al., 2021). Deficits in

cognitive control capacity could increase the risk of depressive

symptoms such as rumination due to lowmood, poor performance,

and negative evaluations of events (Bridger et al., 2011). Breast

cancer survivors experience higher rates of depression due to

the emotional impact of the diagnosis and treatment, changes

in body image, and the adverse side effects of adjuvant therapy.

The characteristics of depression include the perception of losing

control and worthlessness (Zahn et al., 2015). Depression could

be considered a vital consequence of cognitive failure in future

studies or clinical practice. Motor coordination represents errors in

daily behaviors due to poor motor coordination (Zhou et al., 2016).

Errors in daily action can be more detrimental to an individual’s

self-esteem than errors in attention or memory, leading to self-

doubt and psychological distress. An error of action activates

a significant negative response, followed by increased concerns

and self-control, as well as increased attention to performance,

leading to further lapses. This vicious cycle could explain the

maintenance of psychological distress (Farrin et al., 2003). Motor

coordination should be considered an important pathway through

which cognitive failure affects psychological distress. Therefore,

interventions aimed at improving motor coordination might

decrease the effect of cognitive failure on psychological distress.
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In summary, these findings indicate the bridge nodes in the joint

relationship network between cognitive failure and psychological

distress in breast cancer survivors.

Our findings provide important insights into the relationships

between psychological characteristics in breast cancer survivors.

Comorbidities of anxiety, depression, and stress were common in

breast cancer survivors and were closely associated with cognitive

performance (Li et al., 2021). Therefore, clinical caregivers should

focus on the mental health and cognitive performance of breast

cancer survivors to identify those who need specialized care. Breast

cancer survivors with more frequent distractibility and memory

errors were more likely to exhibit psychological distress. Motor

coordination may play a vital role in cognitive failure, which in

turn can lead to psychological distress. It is imperative to focus on

cognitive changes throughout the treatment and recovery of breast

cancer survivors.

There are some limitations to this study. First, the cross-

sectional design prevented us from capturing longitudinal changes

in the relationships over time. To address this limitation, future

research could employ longitudinal data to elucidate the dynamics

among variables. Second, the correlation stability coefficient of the

bridge expected influence was 0.21; a value above 0.25 is considered

acceptable (Epskamp et al., 2018). Although the coefficient in

the present study is relatively low, it still provides significant

insights. However, the results should be interpreted with caution.

Finally, the generalizability of the findings may be constrained due

to the limited focus on breast cancer survivors. Further studies

could consider larger and more diverse samples to enhance the

generalizability and explore potential variations in the network

structure of the research variables across different populations.

5 Conclusion

Utilizing network analysis, our research elucidated the fine-

grained associations between specific components of cognitive

failure and psychological distress among breast cancer survivors.

Distractibility and memory were the most central nodes, which

played important roles in activating and maintaining the

relationship network of cognitive failure and psychological

distress. Motor coordination may be a key pathway by which

cognitive failure impacts psychological distress. Our findings

suggest that interventions targeting cognitive failure may be

particularly efficient in preventing and decreasing psychological

distress. Adjusting and controlling for central nodes, such

as distractibility and memory, could decrease the connections

between cognitive failure and psychological distress and therefore

might be more effective in improving psychological distress.

Furthermore, interventions targeting the bridge nodes, such as

motor coordination, may reduce the extent to which cognitive

failure triggers psychological distress.
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