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Background: Negative emotions such as anxiety and depression may have a bearing on patients’
psychological resilience and quality of life (QoL) following surgery. Cognitive bias modification (CBM)
for attention and interpretation has been confirmed to alleviate anxiety and depression. However, the
psychological effects of CBM attention and interpretation on Chinese patients with pituitary adenoma have
hardly received research attention.

Methods: This prospective interventional study enrolled 100 patients undergoing surgical treatment for
pituitary adenoma. Participants were divided into an experimental group and a control group, with 50 cases
in each group. Baseline characteristics of included patients were collected. Patients in the control group
were given routine training, and those in experimental group received routine training plus CBM attention
and interpretation training. The Connor-Davidson Resilience Scale (CD-RISC) was used to assess patients’
psychological resilience. The patients’ levels of anxiety and depression were assessed using the Self-rating
Anxiety Scale (SAS) and Self-rating Depression Scale (SDS). QoL was assessed based on the European
Organization for Research and Treatment of Cancer QoL Questionnaire (EORTC QLQ-C30).

Results: No statistical difference was found between the 2 groups in CD-RISC, SAS, SDS, or QoL score
at baseline (P>0.05). After CBM training, psychological resilience and QoL in the experimental group
improved, and the levels of anxiety and depression decreased (P<0.05). Furthermore, the experimental group
showed statistically superior psychological resilience and QoL than the control group. The levels of anxiety
and depression in the experimental group were statistically lower than those in the control group (P<0.05).
Conclusions: CBM for attention and interpretation effectively improves the psychological resilience of
patients and reduces the symptoms of anxiety and depression, thus improving patients’ postoperative QoL.
Trial registration: Chinese Clinical Trial Registry Identifier: ChiCTR2100045899.
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Introduction

Tumors of the anterior pituitary, known as pituitary
adenomas, are the most common type of pituitary disorder (1).
Pituitary adenomas have shown a steady rise in incidence
in China, accounting for 8-15% of intracranial masses (2).
Functional pituitary adenomas can lead to elevated secretion
of 1 or multiple hormones, while nonfunctional adenomas
compress the areas surrounding the anterior pituitary,
resulting in hormonal deficiencies (3,4). Transsphenoidal
surgery is the first-line treatment for pituitary adenomas (5).
However, surgery entails great psychological pressure as
well as physical discomfort, which can deteriorate patients’
social psychological state. Therefore, comprehensive
surgery-based treatment strategies that include medical
therapies, nursing participation, and psychological
intervention play an important role in the postoperative
treatment of patients with pituitary adenoma (6,7).

The quality of surgical procedures has typically been
determined by the rate of survival, complications, and
recurrence after surgery, without full consideration being
given to the patient’s mood or pain associated with the
operation. Approximately one-third of cancer patients are
reported to suffer from anxiety and depression (8,9). These
negative emotions may weaken the patient’s psychological
resilience and response to positive psychology (10). The
implementation of feasible interventions which enhance
psychological resilience and reduce negative emotions is
vital for improving patients’ quality of life (QoL) following
surgery. However, psychological intervention has not been
investigated in patients with pituitary adenoma in China.

In their study, Mogoase et al. used cognitive bias
modification (CBM) for attention and interpretation,
targeting systematic modification of biases in the processing
of negative information, and confirmed that attention
and interpretation biases might play a causal role in the
development and maintenance of anxiety (11). Another
study showed that successfully reducing threat-related
attentional and interpretive biases, and trait and state
anxiety through CBM may be beneficial to the prognosis
of postoperative patients (12). Firstly, CBM aims to divert
the patient’s focus more to positive prospects rather than
the disease itself, and encourage them to develop a positive,
sanguine, and grateful attitude towards life. Secondly, it
aims to assist patients to recognize and avoid negative
emotions, increase their psychological flexibility, minimize
stress, strengthen their emotional management, and
cultivate their physical and mental adaptability (13).
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In present study, we aimed to determine the effects of
CBM on the psychological resilience and QoL of patients
after surgery for pituitary adenoma, thereby providing
evidence for the use of CBM in these patients. We present
the following article in accordance with the CONSORT
reporting checklist (available at http://dx.doi.org/10.21037/
apm-21-782).

Methods
Patient selection

Adopting the convenience sampling approach, we
enrolled 100 patients with pituitary adenoma who were
admitted to the Affiliated Hospital of Nantong University
between December 2018 and January 2020 into this study.
Participants included in this study have provided written
informed consent and were divided into 2 groups according
to a random number table, an experimental group and
a control group, with each group comprising 50 cases.
All enrolled patients met the following criteria: (I) aged
>18 years old; (II) a diagnosis of pituitary adenoma
(prolactin-secreting, growth hormone-secreting,
adrenocorticotropic hormone-secreting, and thyrotropin-
secreting tumors) by biopsy; (III) treated with surgery.
Patients participating in other clinical trials were excluded,
as were patients who refused to sign a written informed
consent form. This study complied with the ethical
principles of the Declaration of Helsinki (as revised in 2013)
and received approval from the ethics committee of the
Affiliated Hospital of Nantong University.

Procedure

Routine training for patients mainly includes dietary
advice, infection prevention, medication guidance, disease-
related education, and hormone level monitoring. After
the operation, a patient exchange meeting was held once
a week, for 8 weeks. In addition to routine training, the
experimental group received extra CBM training. All
patients began their training 1 week after the operation;
training sessions lasted for 45 minutes and were held twice a
week, for 8 weeks.

CBM for attention

CBM for attention (CBM-A) was programmed using
E-Prime software (14), and consisted of a dot-probe task (15).
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First, a cross pattern appeared on the screen for 1,000 ms.
After that, threatening words appeared on the screen 1 by
1 for 750 ms. Then, the words disappeared, and an arrow
appeared in the screen, pointing left or right at random.
Participants were instructed to press the F key when the
arrow pointed left and the J key when the arrow pointed
right. Each test was performed at an interval of 1,000 ms.
All words used were obtained from the Chinese Affective
Words System (16).

CBM for interpretation

CBM for interpretation (CBM-I) was programmed using
E-Prime software, based on Brosan (12,14). In the training,
a word, such as “approving”, and a sentence, such as “Your
supervisor is discussing your future”, would be shown on the
screen for 1,000 ms. The combinations could have a positive
or negative meaning. Patients judged the relationship between
the word and the sentence. A response was considered
correct when patients identified positive combinations as
being related or negative combinations as being unrelated.
The attentional and interpretive training included a range of
threatening stimuli covering the major domains of generalized
social anxiety. All words and phrases used were obtained from
the Chinese Affective Words System (16).

Assessment of psychological resilience

Patients’ psychological resilience was assessed using the
Connor-Davidson Resilience Scale (CD-RISC) (17).
This 25-item scale covers self-confidence, tenacity, and
optimism. Each item is scored from 0-4, with a score of 0
representing “not true at all” and a score of 4 representing
“true all the time”. Patients are then given an aggregate
score out of 100 points. The higher the score, the better the
patient’s psychological resilience. In 2017, Wu et a/. devised
a modified, Chinese version of the scale, which yielded a
Cronbach a coefficient of 0.91 (17).

Assessment of negative emotion

The Self-rating Anxiety Scale (SAS) and the Self-rating
Depression Scale (SDS) were used to assess patients’ anxiety
and depression levels (18,19). The SAS and SDS each
contain 20 items, and each item is given a score from 1-4
as follows: “none/insignificant” =1 point, “mild/some of
the time in frequency” =2 points, “moderate/a good part of
the time in frequency” =3 points, and “severe/most or all of
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the time in frequency” =4 points. An SAS score >50 points
indicates anxiety, and an SDS score >53 points indicates
depression. The higher the score, the more severe the
anxiety or depression.

Assessment of QoL

The QoL of the patients was assessed using the European
Organization for Research and Treatment of Cancer QoL
Questionnaire (EORTC QLQ-C30) within 3 months after
discharge from hospital (20). The EORTC QLQ-C30
comprises 30 items, dividing into 5 functional scales
(physical, role, emotional, cognitive, and social function).
Patients are then given an aggregate score out of 100 points.
The higher the overall score, the better the patient’s QoL.
In the present study, a total score of 75 points was set as the
critical value; a total score of <75 points indicated a poor
QoL, or a score >75 points indicated a satisfactory QoL.

Statistical analysis

Statistical analyses were performed using SPSS (version
22.0, SPSS Inc., Chicago, IL, USA). Continuous variables
were reported as means = standard deviations, and the t test
was used for comparisons between the 2 groups. Categorical
variables were reported as numbers and percentages, and
the chi-square test was used for comparisons between the 2
groups. The paired t test was used to compare the scores of
both groups before and after intervention. For all analyses,
P<0.05 was considered to show a significant difference.

Results
Comparison of general patient information

This study included 100 postoperative patients with
pituitary adenoma, who were divided evenly into the
experimental group and control group (Figure I). In the
control group, there were 28 males and 22 females, most of
whom (58%) were aged between 30 and 50 years old. Only
11 (22%) patients received the education of high school or
below, and 38 (76%) patients were employed at the time of
assessment. Most patients had the capacity to pay for their
surgical treatment. Of the 4 common types of pituitary
adenomas, there were 27 (54%) prolactin-secreting tumors,
15 (30%) growth hormone-secreting tumors, 7 (14%)
adrenocorticotropic hormone-secreting tumors, and 1 (2%)
thyrotropin-secreting tumor in the control group. The
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Patients admitted to Affiliated Hospital
of Nantong University between
December 2018 and January 2020

The inclusion criteria were as follows:
() age =18 years old;
(Il) diagnosed as pituitary adenoma

(prolactinomas, growth hormone—
secreting tumors, adrenocorticotropic

\d

Y

hormone-secreting tumors and
thyrotropin-secreting tumors) by biopsy;

100 patients were enrolled in this
study and randomly divided into
experimental or control group

(Il) treated with surgeries;

(IV) not participating in other studies or
psychological interventions that could
affect the results of this study

v

v

Control group (n=50)
Routine training, once a week, for
45 minutes each time, began 1 week
after surgery and lasted for 8 weeks

Routine training with extra CBM training, twice a week,
for 45 minutes each time, began 1 week after surgery

Experimental group (n=50)

and lasted for 8 weeks

v

Statistical analysis within 3 months after
patients were discharged from hospital
including: general patient information;
psychological resilience scale; negative

affect scale, and QoL scale

Figure 1 Flow chart of this study. QoL, quality of life.

pituitary adenomas ranged in size from 0.5-8 cm, with most
of them measuring between 1-4 cm (86%).

The experimental group comprised 27 males and 23
females, most of whom (60%) were aged between 30
and 50 years old. Seventeen (34%) patients received the
education of high school or below, and 38 (76%) patients
were married at the time of assessment. In the experimental
group, there were 31 (62%) prolactin-secreting tumors,
13 (26%) growth hormone-secreting tumors, and 6 (12%)
adrenocorticotropic hormone-secreting tumors; none of the
patients had a thyrotropin-secreting tumor. There were no
statistically significant differences in sex, age, marital status,
education level, employment, medical payment method,
pituitary adenoma type, or tumor size between the 2 groups
(P>0.05), meaning the 2 groups were comparable (Table I).

Changes in psychological resilience scale score

Before training, the total score and scores for tenacity
dimension, self-strength dimension and optimism
dimension of the psychological scale showed no statistical
difference between the experimental group (53.48+6.53
points, 26.34+4.69 points, 17.48+2.79 points, and 9.66+3.56
points, respectively) and the control group (54.02+5.60
points, 26.62+3.68 points, 18.26+2.90 points, and 9.14+3.12
points, respectively) (P>0.05). After training, the scores
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of the experimental group showed a marked increase
(62.24+5.18 points, 29.70+4.31 points, 20.56+1.74 points,
and 11.98+2.38 points, respectively) and were significantly
higher than those before training (P<0.05). There was no
statistical difference in the pre- and post-training scores in
the control group (P>0.05) (Table 2).

Changes in negative affect scores

The SAS and SDS scores before and after the intervention
are displayed in Table 3. Before training, no statistically
significant difference existed between the 2 groups (P>0.05).
After training, the scores in the experimental group
(43.86+3.42 points and 42.46+3.85 points, respectively)
showed a significant decrease, and were lower than those in
the control group (55.48+3.79 points and 55.48+4.19 points,
respectively) (P<0.05).

Changes in QoL score

The QoL of pituitary adenoma patients was assessed
based on the EORTC QLQ-C30. The average scores
of all 6 items are summarized in Tuble 4. The scores of
physical function, role function, emotional function,
cognitive function, social function and global health
status in the experimental group (87.98+12.83 points,
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Iltems Control group (n=50) Experimental group (n=50) P value
Gender 0.841
Male 28 (56%) 27 (54%)
Female 22 (44%) 23 (46%)
Age (years) 0.966
<30 10 (20%) 9 (18%)
30-50 29 (58%) 30 (60%)
>50 11 (22%) 11 (22%)
Marital status 0.652
Married 40 (80%) 38 (76%)
Unmarried 5 (10%) 4 (8%)
Divorced or widowed 5 (10%) 8 (16%)
Education level 0.181
High school or below 39 (78%) 33 (66%)
Junior college or above 11 (22%) 17 (34%)
Employed 0.817
Yes 38 (76%) 37 (74%)
No 12 (24%) 13 (26%)
Medical payment method 0.883
Medical insurance 25 (50%) 23 (46%)
NCMS 22 (44%) 23 (46%)
Self-funded 3 (6%) 4 (8%)
Type of pituitary adenoma 0.683
Prolactin-secreting 27 (54%) 31 (62%)
Growth hormone-secreting 15 (30%) 13 (26%)
Adrenocorticotropic hormone-secreting 7 (14%) 6 (12%)
Thyrotropin-secreting 1(2%) 0 (0%)
Tumor size 0.663
<1cm 3 (6%) 4 (8%)
1-4 cm 43 (86%) 44 (88%)
>4 cm 4 (8%) 2 (4%)

NCMS, New Rural Cooperative Medical Scheme.

83.32+15.78 points, 78.22+13.22 points, 94.48+16.90
points, 90.04+17.50, and 75.52+13.36 points, respectively)
all increased markedly after CBM training and were

significantly higher than those in the control group (P<0.05).
No significant difference was found between the control
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Discussion

group’s QoL scores before and after training (P >0.05).

Pituitary adenomas account for 8-15% of intracranial
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Table 2 Changes in psychological resilience score in the 2 groups before and after CBM (x + SD, %)

Variables Time (intervention) Control group (n=50) Experimental group (n=50) P value
Total psychological Resilience score Before 54.02+5.60 53.48+6.53 0.321
After 53.78+6.38 62.24+5.18 <0.000
P value 0.842 <0.000
Tenacity dimension Before 26.62+3.68 26.34+4.69 0.239
After 26.94+4.17 29.70+4.31 0.02
P value 0.685 <0.000
Self-strength dimension Before 18.26+2.90 17.48+2.79 0.174
After 18.38+3.17 20.56+1.74 <0.000
P value 0.844 <0.000
Optimism dimension Before 9.14+3.12 9.66+3.56 0.439
After 8.46+4.25 11.98+2.38 <0.000
P value 0.364 <0.000
CBM, cognitive bias modification.
Table 3 Changes in SAS and SDS scores in the 2 groups before and after CBM (x = SD, %)
Scale Time (intervention) Control group (n=50) Experimental group (n=50) P value
SAS Before 55.68+4.38 55.30+3.46 0.631
After 55.48+3.79 43.86+3.42 <0.000
P value 0.807 <0.000
SDS Before 56.10+4.55 55.90+4.27 0.821
After 55.48+4.19 42.46+3.85 <0.000
P value 0.480 <0.000

SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale.

tumors (21). These tumors are mainly treated through a
combination of surgery and medicine (5,22). Most patients
with pituitary adenoma require long-term drug treatment
after undergoing surgery. In addition to the physical damage
caused by the disease, patients also face psychological
pressures. Patients often feel negative emotions such as
anxiety and depression, which can hinder treatment and
diminish the QoL. This study found that CBM training can
effectively improve the psychological resilience of patients
with pituitary adenomas, reduce negative emotions, and
improve the QoL.

The results revealed the psychological resilience level in
the 2 groups to be lower before than after training. After
CBM training, the CDRISC score increased significantly,
while that in the control group showed no significant

© Annals of Palliative Medicine. All rights reserved.

change. This result indicates that CBM-A combined
with CBM-I can improve the postoperative resilience of
patients with pituitary adenomas by reducing the focus on
negative aspects and interpretation bias, which is consistent
with the results of similar studies (12,23,24). Participants'
attention bias relating to threat in the first session was
successfully weakened by training. Participants showed
more positive judgment in the interpretation task. These
attentional and interpretation biases were accompanied by a
significant reduction in trait and state anxiety. Participation
in group training and patient seminars has become the
best way to encourage patients and to promote their self-
understanding, change any inappropriate behavior, and
enhance their confidence in overcoming the disease. In the
non-intervention control group, participants instinctively
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Table 4 Changes of EORTC QLQ-C30 score in the 2 groups before and after CBM (x = SD, %)

Variables Time (intervention) Control group (n=50) Experimental group (n=50) P value
Physical function Before 77.28+14.90 75.54+14.23 0.552
After 78.94+13.81 87.98+12.83 0.001
P value 0.565 <0.000
Role function Before 70.44+15.36 74.40+15.02 0.195
After 75.66+18.34 83.32+15.78 0.027
P value 0.126 0.005
Emotional function Before 64.78+15.60 67.38+14.50 0.390
After 69.26+13.90 78.22+13.22 0.001
P value 0.133 <0.000
Cognitive function Before 82.88+16.82 81.02+16.12 0.574
After 85.14+15.80 94.48+16.90 0.005
P value 0.490 <0.000
Social function Before 83.38+18.46 80.48+19.22 0.443
After 84.90+17.65 90.04+17.50 0.147
P value 0.675 0.011
Global health status Before 70.26+18.00 64.64+18.04 0.122
After 68.22+16.80 75.52+13.36 0.018
P value 0.559 0.001

EORTC QLQ-C30, European Organization for Research and Treatment of Cancer QoL Questionnaire; CBM, cognitive bias modification.

focused on the disease itself, which increased the related
stress and negative emotions they experienced.

The high negative affect scores of the 2 groups before
intervention indicated that the patients were in a state of
anxiety and depression. After CBM training, the SAS and
SDS scores in the experimental group were significantly
lower, while the scores of the control group did not show a
significant change. At the same time, it was found that after
the CBM training, the QoL score of the experimental group
was markedly increased, while that in the control group
showed no significant change. Depression and anxiety
are the main risk factors affecting the QoL of patients,
especially their functional state, which is consistent with
the findings of Wu et al. (25). The QoL is usually worse for
patients with depression than for those without. Our results
suggest that CBM can reduce the anxiety and depression
levels of patients following pituitary adenoma surgery and
improve their QoL. In practice, the chief problem facing
most patients with pituitary adenomas after surgery is long-
term drug treatment, which entails an economic burden and
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time cost, as well as the risk of disease recurrence (21,22).
The QoL of patients is affected by their worries about
finances and the consequences of stopping taking medicine.
In the experimental group, the correction of attention and
interpretation biases made participants willing to share
their disease-related experiences, pay more attention to
peer support, express their inner feelings, and have positive
expectations for the future. Through this intervention,
the occurrence of anxiety and depression was effectively
reduced and the QoL improved.

This study has some limitations. First, the sample size
was small, and a larger sample size is needed to verify our
results. Furthermore, the study cycle was limited to an
8-week intervention period; thus, the effects of long-term
intervention are still unclear, and a longer study time is
required for further research.

Conclusions

CBM for attention and interpretation effectively improves
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the psychological resilience of patients and reduces their
symptoms of anxiety and depression, thus improving their
QoL after surgery.
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