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Abstract
[Purpose/Significance] Bibliotherapy is a method for maintaining and restoring
physical and mental health through the study, discussion, and comprehension
of targeted literature. Nowadays, the increasing number of anxious individuals
in China and the promotion of reading initiatives have made anxiety disorder
treatment, automatic emotional intervention, and enhancement of interest im-
portant requirements for bibliotherapy in libraries. This study explores the use
of biofeedback to train proper emotions in anxious individuals, thereby enhanc-
ing both the interest and efficacy of the therapy. [Method/Process] An anxiety
disorder bibliotherapy program was conducted at Jiangsu University Library,
establishing book prescription tag profiles and combining biofeedback technol-
ogy to automatically intervene in and train the emotional responses of anxious
individuals during reading. [Results/Conclusion] Statistical comparison of pre-
test and post-test data from the SAS (Self-Rating Anxiety Scale) indicates that
the experimental group showed significant therapeutic effects, with differences
in efficacy observed among the three major categories of factor items. Analysis
of promotion and application demonstrates the feasibility of implementing such
therapy in libraries.
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Abstract
[Purpose/Significance] Reading therapy is a method for maintaining and
restoring physical and mental health through the study, discussion, and com-
prehension of targeted literature. Today, the increasing number of anxious
individuals in China, coupled with the promotion of reading initiatives, has
made anxiety treatment, automatic emotional intervention, and enhanced en-
gagement critical demands for library reading therapy. This study explores the
use of biofeedback to train anxious individuals in proper emotional regulation,
thereby improving the engagement and efficacy of the therapy.

[Method/Process] At Jiangsu University Library, we implemented reading
therapy for anxiety disorders, established book prescription label profiles, and
integrated biofeedback technology to automatically intervene and train emo-
tional responses during reading.

[Result/Conclusion] Statistical comparison of pre- and post-test data from
the SAS anxiety scale demonstrates significant therapeutic effects in the ex-
perimental group, with notable differences in efficacy across the three major
categories of factor items. Promotion and application analysis indicates that
implementing this type of therapy in libraries is feasible.
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Reading therapy uses literature as a medium, employing reading as a means of
health care, wellness, and adjunctive disease treatment. Individuals can main-
tain and restore physical and mental health through learning, discussing, and
comprehending literary content, either independently or under guidance [1].
Reading therapy offers advantages of cost-effectiveness and good scalability.
Libraries are accessible to everyone, allowing individuals to undergo reading
treatment without revealing any privacy, thus avoiding mental pressure and
concerns [2].

Currently, three important demand trends have emerged in reading therapy: (1)
Large-scale demand for anxiety treatment. Psychology explains anxiety
as a conditioned fear response to environmental stimuli—an unpleasant emo-
tion arising from anticipating adverse situations while being unable to obtain
protection. Anxiety is universal, experienced by everyone to varying degrees.
Reading therapy requires participants to have certain reading habits, which
limits the types of people who can participate, resulting in a low proportion
of spontaneous participants. Some participants also drop out due to waning
reading interest. In summary, library reading therapy should focus on anxiety
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disorder practice, introducing scientific and technological activities to assist with
automatic emotional intervention and process gamification, thereby increasing
efficacy and appeal to facilitate promotion.

The theoretical foundations of reading therapy include genetics, psychology, biol-
ogy, and psychobiology [3]. Corresponding scientific and technological activities
should therefore address these theoretical roots. Existing auxiliary activities are
diverse, with each practice having its own personalized experience. Examples in-
clude book promotion activities in the genetic domain, and experience sharing
and self-resolution activities in the psychological domain. However, auxiliary
activities in the psychobiological domain are relatively scarce. Homogeneous
repetitive activities based on the same theory can wear down readers’ interest
and diminish therapeutic effects. Meanwhile, the absence of auxiliary activities
covering certain theoretical dimensions results in a lack of systematic approach,
making it difficult to achieve perfect results. Therefore, introducing psychophys-
iological biofeedback into anxiety reading therapy has theoretical significance.

Regarding anxiety treatment in reading therapy, some exploratory practices
already exist. Shi Juanjuan conducted reading therapy for anxiety disorders
at Xi’an Mental Health Center, where 50 patients received 4 weeks of inter-
vention, with scale measurements showing certain therapeutic effects [4]. Fang
Meiqing from Henan University of Chinese Medicine used philosophical and in-
spirational books, as well as geography photography books, to improve patients’
anxiety symptoms [5]. Gong Meiling implemented reading therapy for anxiety
and depression at Taishan Medical College [6]. In terms of anxiety treatment
combined with biofeedback, widespread practical activities also exist. Yang
Liming treated 78 anxious patients with psychological nursing, and the combi-
nation with biofeedback significantly improved somatization, compulsion, and
other symptoms [7]. Tao Rui and Jiao Yan treated 90 anxiety patients, com-
paring medication alone with medication combined with biofeedback, with the
latter showing more significant effects [8]. Fu Dan from Jiangxi University of
Chinese Medicine used music therapy for anxiety, and the combination with
biofeedback showed clear efficacy [9]. Therefore, from the perspective of cur-
rent practical research, the innovative introduction of biofeedback into reading
therapy activities is scientifically and exploratorily meaningful.

Using CiteSpace, the researchers conducted a knowledge mapping analysis of lit-
erature retrieved from the CNKI database on topics including reading therapy,
anxiety, and biofeedback (see [Figure 1: see original paper]). The figure shows
that reading therapy links to anxiety disorders through nodes such as library sci-
ence and psychology, while biofeedback links to anxiety disorders through nodes
such as psychological nursing, but there is no direct connection between the two.
Therefore, from the perspective of literature research status, the combination of
biofeedback and reading therapy represents a potential research direction, and
their joint exploration for anxiety disorders is also highly meaningful.
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2 Theoretical Analysis and Biofeedback Application
2.1 Close Association Between Psychology, Physiology, and Reading
Efficacy

American psychophysiologist W. James explored psychological emotion mecha-
nisms, proposing that the root of psychological emotions lies in peripheral physi-
ological responses [10]. For example, when people feel ashamed, their faces turn
red; when nervous, their extremities become cold and their faces pale; when
fearful, blood pressure and heart rate increase. Reducing these physiological
phenomena can alleviate negative psychology and even suppress causes in re-
verse. From the perspective of reading theory, appropriate physiological states,
such as increased brain attention and relaxed breathing, can also enhance read-
ing efficacy and accelerate book comprehension.

2.2 Signal Source Analysis of Biofeedback for Anxious Readers

Biofeedback utilizes operant conditioning to achieve emotional control through
behavioral learning, reinforcing individuals’ normal psychological responses and
assisting in the treatment of psychological diseases [11-13]. It has numerous
applications for anxiety disorders [14-16]. Medicine holds that when anxious
individuals face stress, their brains are hypervigilant, causing immediate or de-
layed low-level damage. Psychophysiology has shifted from qualitative analysis
to computational analysis of EEG [17]. Brain waves are divided into 𝛿, �, 𝛼,
and 𝛽 waves according to frequency [18]. Feedback training during reading aims
to promote brain relaxation and focus, targeting increased 𝛼 wave dominance
[19,20]. Central nervous impulses travel from the spinal cord through motor
nerves to muscles, generating electrical activity during muscle contraction. Psy-
chophysiology considers EMG related to mental alertness; decreased EMG levels
during reading help eliminate anxiety [21]. Skin conductance increases with ex-
citement and tension, and decreases with calmness and relaxation [22], and is
widely applied in human-computer interaction and medical fields [23,24]. Skin
conductance feedback training to reduce individual anxiety during reading is
more difficult to solidify than EMG but produces more stable effects. In sum-
mary, EEG, EMG, and skin conductance can be selected as signal sources for
biofeedback during reading.

2.3 Specific Implementation of Biofeedback in Library Reading Ther-
apy

Researchers integrated book prescriptions into the biofeedback system. Anxious
individuals read through a screen interface while their EEG, EMG, and skin
conductance were monitored simultaneously. Using data from interviews during
calm periods as baseline values, initial thresholds were set 15% from the baseline.
If therapeutic effects were significant, thresholds were gradually adjusted for
optimization.

During reading, if thresholds were not met, the book prescription display was
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automatically paused, accompanied by music prompting the anxious individual
to rest and calm down before continuing. This process was repeated throughout
reading to correct the patient’s original anxiety patterns. The overall process
was progressive, with increasing difficulty, similar to behavioral learning, grad-
ually becoming solidified. Simultaneously, anxious individuals could directly
observe changes in their own data during reading, with self-confidence increas-
ing progressively.

2.4 Biofeedback Enhances Engagement in Library Reading Therapy

The advantages include: (1) It can attract more anxious populations to partic-
ipate under the guise of physiological training, reducing the stigma of seeking
treatment; (2) It has good appeal for individuals with strong gaming desires or
science and engineering backgrounds, enabling those with weak reading habits to
actively participate in therapy; (3) Biofeedback training is an engaging process,
and readers with more somatic complaints under stress will participate more
actively; (4) Readers with rich imagination are also willing to participate, as in
synchronous reading biofeedback, readers are often guided to imagine pleasant,
comfortable backgrounds to adjust physiological responses and achieve ideal
states.

3 Specific Practice
3.1 Subject Selection

Experimental subjects were recruited through a recruitment model. Initially,
researchers promoted reading therapy to Jiangsu University students, recruit-
ing those who self-identified as having anxiety psychological issues and were
willing to participate. After registration, volunteers completed the pre-test of
the Self-Rating Anxiety Scale (SAS), which includes 20 factor items: dispropor-
tionate painful emotional experiences relative to circumstances, psychomotor
restlessness, and autonomic nervous dysfunction, including anxiety, fear, panic,
feelings of going crazy, misfortune premonition, hand and foot tremors, somatic
pain, fatigue, inability to sit still, palpitations, dizziness, fainting sensations,
breathing difficulties, hand and foot tingling, stomach pain or indigestion, fre-
quent urination, facial flushing, sleep disorders, and nightmares. Among these,
15 items use negative statements and 5 use positive statements. A total of 92
valid measurement forms were collected, with 69 individuals scoring above the
norm cutoff value of 50. Researchers then selected 56 of these as anxiety dis-
order subjects based on individual life and learning conditions, dividing them
into reading therapy experimental and control groups of 28 each using a random
number table method.

3.2 Book Prescription Refinement

Therapeutic book prescription analysis focused on three points: (1) Specificity
for anxiety disorders; (2) Specificity for electronic reading, as biofeedback train-

chinarxiv.org/items/chinaxiv-202307.00608 Machine Translation

https://chinarxiv.org/items/chinaxiv-202307.00608


ing displays book prescriptions on system screens, requiring compatibility with
electronic reading characteristics; (3) Personalized labels, requiring book pre-
scriptions to have label profiles similar to medicinal properties to facilitate
matching.

Therefore, researchers first conducted literature research [25-27], then combined
field research from psychological centers, reader clubs, and electronic reading
clubs to compile alternative book prescriptions for anxiety. Alternative book
prescriptions were analyzed through two approaches:

(1) Analysis of electronic reading characteristics. Electronic reading
features weak realism but strong virtuality, weak traditional cultural
sense but strong modernity, and strong abstract thinking diffusion, dif-
fering from paper book reading [28]. Alternative book prescriptions were
screened through data analysis and SPSS statistical comparison, targeting
those with significantly high electronic reading efficiency. [Figure 2: see
original paper] shows the electronic reading rate survey of popular science
books among alternative prescriptions at our university, with the top
three selected as popular science book prescriptions. Electronic reading
emphasizes information exchange of book content, making readers less
susceptible to the refinement of writing details. Works such as translated
foreign works like How to Relieve Anxiety and Worry and straightforward
popular works like Learning: Change Your Life were found to facilitate
electronic reading. Among poetry and prose prescriptions, works with
concise writing like Three Hundred Tang Poems are also suitable for
electronic reading, with synchronized music playback by the system
producing better effects.

(2) Discussion and comprehensive scoring by psychological coun-
selors and student counselors marked anxiety book prescription per-
sonality labels, values, and profiles to facilitate book prescription matching
by library therapists during subjective treatment and utilization of princi-
ples such as “sorrow overcomes anger, fear overcomes joy, anger overcomes
thought, joy overcomes worry, thought overcomes fear.” If a book prescrip-
tion label item showed no obvious tendency and was relatively balanced
and neutral, it was not labeled. The intensity of the book prescription for
anxiety disorders was distinguished, labeled as intensity; readers’ prefer-
ence for narrative style was distinguished, labeled as logical tendency or im-
age tendency; adaptation to early or late-stage anxiety was distinguished,
labeled as early-stage or late-stage; readers’ preference for content con-
notation was distinguished, labeled as theoretical or practical tendency;
and readers’ overall emotional tendency needs were distinguished, labeled
as joy, sorrow, anger, fear, or thought types. Numerical values indicated
tendency degree, with 0 as minimum and 4 as maximum.

For example, Kennerley’s Overcoming Anxiety has a book prescription label
profile as shown in [Figure 3: see original paper].
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Book prescriptions were organized into four categories: � Category 1: Anxi-
ety popular science and self-narratives. Such as Kennerley’s Overcoming
Anxiety (labels: intensity 4, logical 3, early-stage 4, practical 1, thought 2);
Carras’s How to Relieve Anxiety and Worry (labels: intensity 3, image 0, late-
stage 1, practical 1, thought 1); Liu Yilan’s Anxiety Disorders (labels: intensity
3, logical 2, early-stage 4, theoretical 3, fear 1); Ke Yunlu’s Anxiety Patients
(labels: intensity 3, image 3, late-stage 2, practical 2, fear 0).

� Category 2: Anxiety problem triggers. Employment: Jack Welch’s
Autobiography (labels: intensity 1, image 4, late-stage 2, practical 1, joy 0);
Napoleon Hill’s Think and Grow Rich (labels: intensity 2, logical 3, early-stage
1, theoretical 0, thought 2). Love: Zhu Jiaxiong’s Peking University Love Letters
(labels: intensity 1, image 3, late-stage 1, practical 3, thought 1); Bao Jingjing’s
Love is Not Blind (labels: intensity 2, image 4, late-stage 2, practical 3, joy 1).
Learning: Learning: Change Your Life (labels: intensity 3, logical 2, early-stage
1, theoretical 1, thought 1); Social interaction: Yue Jinghui’s Carnegie’s Art of
Living (labels: intensity 2, logical 1, early-stage 3, practical 0, thought 1).

� Category 3: Individual cognition and inspiration. Diana’s Be Your Best
Self (labels: intensity 2, image 1, early-stage 1, practical 1, fear 0); Jin Yong’s
The Deer and the Cauldron (labels: intensity 1, image 3, late-stage 3, practical
2, joy 3); Lu Yao’s Ordinary World (labels: intensity 1, image 4, late-stage 4,
practical 3, thought 2); Charles Dickens’s David Copperfield (labels: intensity
1, image 4, early-stage 1, practical 3, fear 0).

� Category 4: Poetry and scriptures. Such as Three Hundred Tang Poems
(labels: intensity 2, image 1, late-stage 2, practical 1); Zhuangzi (labels: inten-
sity 1, image 2, early-stage 2, practical 1); Tao Yuanming Collection (labels:
intensity 1, image 2, late-stage 2, practical 1).

3.3 Equipment and Facilities

The biofeedback system used a multi-channel physiological feedback instrument
with a sampling frequency of 256Hz. Collected signals were processed by Bio-
trace to obtain time-axis visualizable data. The experiment was conducted
at the Jiangsu University Library Reading Therapy Laboratory, including a
biofeedback reading room, rest interview room, and monitoring room. The
experimental site had good lighting and a quiet environment.

3.4 Intervention Protocol

The control group received no intervention, while the experimental group un-
derwent a three-month intervention. The protocol included the following items:

(1) Researchers created an elegantly decorated individual reading room with
sofas, round tables, flowers, and calligraphy/paintings to alleviate anxiety
through environmental factors.

chinarxiv.org/items/chinaxiv-202307.00608 Machine Translation

https://chinarxiv.org/items/chinaxiv-202307.00608


(2) Interview analysis and prescription compatibility recommenda-
tion. Interviews required completion of analysis of major factors including
reading tendencies, anxiety causes, life experiences, and knowledge back-
ground. Compatible prescriptions were selected and combined from the
four aforementioned book prescription categories: Category 1 served as the
basic medicinal component, providing anxious individuals with scientific
cognitive foundations regarding causes, symptoms, treatment methods,
or recoverers’ experiences; Category 2 served as necessary medicinal com-
ponents, addressing root triggers and resolving mental knots; Categories
3 and 4 served as selective components, balancing medicinal properties
from perspectives of self-cognition, inspiration, and emotional regulation
[29]. For example, a female junior majoring in engineering worried exces-
sively about her professional course grades and future work capabilities
compared to male peers, experiencing severe agitation and daily memory
decline. Patient characteristic analysis indicated: moderate tolerance for
book prescription medicinal properties, preference for image expression,
mild late-stage condition, effective practical content, and emotional bias
toward sorrow and fear. Based on the book prescription label profile,
the selected prescription was: How to Relieve Anxiety and Worry, Jack
Welch’s Autobiography, Ordinary World, and Tao Yuanming Collection,
forming medicinal properties from basic cognition, trigger elimination, and
emotional mitigation layers.

(3) Book prescription content was imported into the biofeedback system and
displayed on the interface during training. Subjects read book prescrip-
tions scrolling in the center of the screen with light music accompaniment.
The left and right sides displayed EMG and EEG 𝛼-wave status, while the
bottom displayed skin conductance status and time axis. Thresholds were
set in the background based on baseline values. When 𝛼-waves fell below
threshold or EMG/skin conductance exceeded thresholds, reading was au-
tomatically paused to assist anxious individuals in controlling emotions,
resuming after returning to normal. As shown in [Figure 4: see original
paper].

Before reading, anxious subjects were interviewed to induce emotional calmness
for 10 minutes. Researchers measured and used Fast Fourier Transform for
power spectrum analysis of EMG, skin conductance, and EEG 𝛼-wave values
as baseline values. Physiological signals can be interfered with by other factors,
requiring retention of valid data from emotion-induced periods [30]. Ten-minute
start and end markers were annotated to calculate baseline values, as shown in .
The table contains 603 seconds of original data, with 5.68% of artifacts rejected.

3.5 Efficacy Evaluation

During the three-month intervention for the experimental group, no subjects
dropped out. Participants generally reported strong engagement with the ther-
apy, with 40% expressing hope to continue biofeedback-style reading after the
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experiment concluded. At the experiment’s conclusion, researchers used the
Self-Rating Anxiety Scale (SAS) to evaluate both the control and experimental
groups.

4 Statistics and Analysis
Pre- and post-test SAS data were entered and processed using SPSS. Normally
distributed data used means, while non-normally distributed data used medians.
Independent sample t-tests compared factor score differences between groups
before and after intervention. Results showed that before intervention, the ex-
perimental and control groups were homogeneous with no statistical differences;
after intervention, significant differences existed between groups, as shown in .
Paired sample t-tests compared within-group factor score differences before and
after intervention. Results showed no statistical differences in the control group
before and after, while the experimental group showed significant differences,
as shown in .

Post-intervention SAS factor scores and standard scores in the experimental
group were significantly lower than pre-intervention, with most comparisons
showing P-values less than 0.05, indicating statistically significant differences
within the experimental group and demonstrating that the therapy can effec-
tively improve anxiety.

Post-intervention horizontal paired comparison of measurement data between
control and experimental groups showed that experimental group SAS factor
scores and standard scores were lower than the control group, with P-values
less than 0.05, indicating statistically significant differences and proving the
therapy’s overall effectiveness is good.

Efficacy analysis of each factor item. The SAS anxiety scale contains
twenty factor items that can be divided into three major categories: dispro-
portionate painful emotional experiences relative to circumstances, psychomo-
tor restlessness, and autonomic nervous dysfunction. Therapeutic effects vary
across factor items or categories. Therefore, experimental group data in were
standardized. Factor items were first calculated as differences before and after
the experiment, then divided by the sum of all factor item differences to obtain
characteristic values, as shown in .

From the therapeutic data of each factor, biofeedback-assisted anxiety reading
therapy shows therapeutic effects from strong to weak for painful emotions, psy-
chomotor restlessness, and autonomic nervous dysfunction, with better effects
on direct negative emotions and general effects on induced adverse physiological
states. The therapy shows optimal effects for psychologically anxious individu-
als with anxiety, panic, misfortune premonition, somatic pain, inability to sit
still, nightmares, and hyperhidrosis. Library practice should prioritize treating
such anxious individuals. The therapy shows poorer effects for anxious individ-
uals with fear, hand and foot tremors, fatigue, fainting sensations, and facial
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flushing. If such patients are identified during interviews, they can be directly
encouraged to seek treatment at health institutions.

5 Promotion and Application Analysis
Practice demonstrates that with biofeedback assistance, reading therapy can
increase engagement, provide preliminary intelligent emotional intervention, ef-
fectively reduce anxiety responses, and accelerate the identification, projection,
purification, and comprehension processes of reading therapy.

Promotion of anxiety reading therapy using biofeedback technology in libraries
can be conducted according to demand theory. Maslow’s theory states that
needs encompass basic needs, safety realization needs, social needs, esteem
needs, and self-actualization needs [31-32].

(1) Basic needs level involves introducing biofeedback on the foundation
of traditional therapy. Biofeedback systems are common in university
medical and psychology departments, and university libraries can adopt
resource-sharing strategies. Public libraries can purchase biofeedback sys-
tems at costs similar to database servers.

(2) Safety realization needs level involves optimizing human resources
and book prescriptions. Libraries can strengthen central construction of
professional therapists and general construction of staff therapeutic skills,
collect effective books that resolve anxiety from daily reader feedback,
and establish regional or industry-characteristic anxiety book prescription
databases.

(3) Social needs level allows participants to communicate with each other
and obtain more psychological support, such as building QQ and WeChat
social groups for anxiety reading therapy participants and recovered indi-
viduals, and creating specific therapy exchange activity rooms.

(4) Esteem needs level involves protecting the reputation of anxious pa-
tients and preventing discrimination. Therapy activity names can focus
on reader biofeedback training, providing personality protection and re-
spect from both inner feelings and external atmosphere.

(5) Self-actualization needs level allows participants to observe improve-
ments in their physiological data overcoming anxiety during each reading
session, and recovered individuals can give special lectures about their
experiences to new participants, achieving self-worth.

The above research is only a preliminary exploration of library anxiety reading
therapy assisted by biofeedback, obtaining experience within a certain scope re-
garding anxiety application, intelligent emotional intervention, and engagement
enhancement. Future research will continue to deeply investigate the integration
degree of biofeedback and library reading therapy, as well as therapeutic appli-
cations for other psychological disorders, hoping to benefit industry research.
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Abstract: [Purpose/significance] Reading therapy is a way to preserve and
restore physical and mental health through the study, discussion and compre-
hension of targeted literature. Nowadays, the increasing number of anxious
people in China and the proposal of reading promotion make anxiety treat-
ment, automatic emotion intervention and interest enhancement become im-
portant demands of library reading therapy. The paper aims to explore the
use of biofeedback to train the correct mood of anxious people, and enhance
fun and efficacy of the treatment. [Method/process] At the library of Jiangsu
University, the researcher carried out the anxiety reading therapy, established
the book medicine label portraits, and intervened and trained anxious people’s
emotional reactions automatically by biofeedback technology when they read-
ing. [Result/conclusion] Comparing the data from SAS anxiety scale before and
after, we can find that the curative effect of the testing group is obvious, and
the three kinds of factor item have the difference of curative effect. Promotion
application analysis shows that this kind of therapy in library is feasible.

Keywords: anxiety disorders; library reading therapy; biofeedback; book
medicine label portraits
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