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Abstract
Background: Side effects in psychotherapy are sometimes unavoidable. Therapists play a signi�cant role
in the side effects of psychotherapy, but there have been few quantitative studies on the mechanisms by
which therapists contribute to them.

Methods: We designed the Psychotherapy Side Effects Questionnaire-Therapist Version (PSEQ-T) and
released it online through an o�cial WeChat account, where 530 therapists participated in the cross-
sectional analysis. The therapists were classi�ed into groups with and without perceptions of clients’ side
effects. A number of features were selected to distinguish the therapists by category. Six machine
learning–based algorithms were selected and trained by our dataset to build classi�cation models. To
make the prediction model interpretable, we leveraged the Shapley Additive exPlanations (SHAP) method
to quantify the importance of each feature to the therapist categories.

Results: Our study demonstrated the following: 1) Of the therapists, 316 perceived the side effects of the
clients in the ongoing psychotherapy sessions, with a 59.6% incidence of side effects. Among all 7
perception types of the side effects, the most common type was “make the clients or patients feel bad”
(49.8%). 2) A random forest–based machine-learning classi�er offered the best predictive performance to
distinguish the therapists with and without perceptions of clients’ side effects, with an F1 score of 0.722
and an AUC value of 0.717. 3) When “therapists’ psychological activity” was considered a possible cause
of the side effects in psychotherapy by the therapists, it was the most relevant feature for distinguishing
the therapist category.

Conclusions: Our study revealed that the therapist's mastery of the limitations of psychotherapy
technology and theory, especially the awareness and construction of their own psychological states, was
the most important factor in predicting the therapist's perception of the side effects of psychotherapy.

Background
Psychotherapy is a process of actively eliminating or alleviating symptoms through the therapeutic
relationship and interaction between the psychotherapist and the client and helping the client improve his
or her personality, adapt to society, and promote rehabilitation [1]. Psychotherapy, as an effective method
of medical treatment [2], may also result in side effects or even cause harm [3]. Many previous studies
have con�rmed that side effects in psychotherapy were common. The National Audit of Psychological
Therapies (NAPT) conducted in England and Wales reported that 5.2% of patients had long-lasting
negative effects from psychological treatment [4]. In psychotherapy, 38.5% of patients with depression
(n=135) exhibited at least one adverse effect [5]. Our recent study reported that the incidence of side
effects in psychotherapy was 31.1% (115/370), and the most common side effect was that participants
“feel bad in psychotherapy” (24.6%) [6]. Among young adults with a history of psychotherapy, the
incidence of psychotherapeutic side effects was approximately 41%, and too long of a treatment time
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and the deterioration of the existing symptoms were the strongest predictors of poor therapeutic effects
[7].

Unfortunately, the side effects of psychotherapy have not attracted much attention. Only 21% of these
randomized, controlled trials of psychotherapy monitored harm to patients, and only 3% of the trials
described adverse events [8]. Many therapists or clinicians fail to identify and manage these side effects,
mainly due to an insu�cient awareness of the side effects in psychotherapy. Boisvert et al. [9, 10]
speculated that only 10% ~ 28% of therapists were aware of the worsening effect of psychotherapy. In
another study on clinicians identifying the negative outcomes of psychotherapy, only 21% of the negative
outcomes were identi�ed effectively [11].

Sensitivity to the side effects in psychotherapy is a useful indicator of good therapists and can
signi�cantly improve the quality of treatments [12]. In the past decade, clinicians and researchers have
gradually realized that the psychological treatment results among the same patients have deteriorated.
However, clinical training rarely contains information about the side effects of psychotherapy [13]. Thus,
more efforts need to be made regarding the side effects in psychotherapy from the perspective of
therapists to improve both research and clinical understanding in terms of identifying and avoiding the
side effects. Moreover, therapist factors are closely related to the effect of psychotherapy. The National
Institute of Mental Health Treatment of Depression Collaborative Research Program [14] indicated that
approximately 8% of the outcome variance in psychotherapy was attributable to the therapist. Another
study showed that approximately 8% of the total variance and approximately 17% of the variance in the
degree of patient improvement may be attributed to the therapist [15].

Similarly, therapist factors may affect the side effects of psychotherapy. The inappropriate narratives of
therapists could destroy the outcome of psychotherapy and the therapeutic alliance, particularly
therapists’ controlling and challenging statements [16]. An NAPT study shows that, when patients’
treatment preferences were not satis�ed, patients experience more negative effects in psychological
treatment [17]. The treatment preferences included the characteristics of the therapist. In our recent study,
the mental state of the psychotherapist was the most relevant feature in predicting whether clients would
experience side effects in psychotherapy [6]. Interestingly, when the outcome of the psychotherapy was
regularly monitored and fed back to the psychotherapist, the deterioration effect of the psychotherapy
was signi�cantly reduced [18]. Early identi�cation of treatment failure and problem-solving strategies by
the psychotherapist in routine practice would also signi�cantly improve the effect of psychotherapy [19].

In summary, therapists play a signi�cant role in the occurrence of the side effects of psychotherapy, but
the questions remain, how can therapists perceive clients’ side effects, and which factors determine the
degree of their perceptions. Since most of the studies on the side effects in psychotherapy have been
based on the perspectives of the clients or patients, these mechanisms remain unclear.

Machine learning (ML) is a form of arti�cial intelligence that automatically learns from data and builds
classi�cation or predictive model. It can be used to predict outcomes for new data. In psychiatry, ML has
been applied in the areas of diagnosis, progression, treatment prediction, and detection of potential
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biomarkers of mental disorders [20]. Studies used electronic health records, brain imaging, cognitive
testing, rating scales, genetics, electrophysiology, smartphone and social media data to predict, classify,
or subgroup mental health problems including schizophrenia, depression, and suicide, et.al. [21, 22]. ML
also may have a signi�cant impact on mechanism and process, training and feedback, and technology
mediated treatment modalities of psychotherapy [23]. But the applications of ML in psychotherapy
related studies are still very limited [22]. Goldbery et al. used ML to predict the client-rated therapeutic
alliance from session linguistic content during the psychotherapy [24]. Their results modestly predicted
alliance ratings and suggested ML may be a useful tool for examining alliance in future studies. In one of
our recent works, supervised ML was adopted to build a prediction model that can identify clients who
may have consulting side effects in psychotherapy based on information from the psychotherapy [6]. By
comparing six models based on different ML algorithms, Random Forest-based model provided the best
predictive performance for psychotherapy outcomes. In the present study, we focused on the therapists in
psychotherapy, and further used ML techniques to identify therapists who are aware of clients’ side
effects in psychotherapy.

In this study, combined with a self-designed Questionnaire, statistics, ML, and SHapley Additive
exPlanations (SHAP) method [25], we aim to investigate the types of psychotherapeutic side effects
perceived by the therapist, identify the predictive factors that determine whether the therapists can
perceive clients’ side effects in psychotherapy, and use different ML algorithms to establish the best
model that can distinguish between therapists who can and cannot perceive the side effects of
psychotherapy. The �ndings of this research is to develop a scienti�c framework to improve the
therapists’ ability to identify and manage the side effects of psychotherapy, and to provide a more
de�nite basis for the professionalization of psychotherapy.

Methods

Psychotherapy Side Effects Questionnaire-Therapist Version
(PSEQ-T)
Based on previous research results [26, 27], we designed the Psychotherapy Side Effects Questionnaire-
Therapist Version (PSEQ-T). In the PSEQ-T, side effects in psychotherapy were de�ned as unwanted
events that the therapist perceived during the course of psychotherapy that were inconsistent with the
expected goals and had a negative impact on the clients. The side effects in psychotherapy were
assessed according to the respondents' answers to the question, “Has the psychotherapy you are
currently conducting caused side effects or harm to your clients or patients?”. The answer “yes” was
considered as the therapists’ ability to perceive the side effects; otherwise, there was no indication of the
side effects. Seven questions in the PSEQ-T were designed to assess these side effects perceived by
therapists from three dimensions: symptoms, relationships, and social function (Table 2). Three
questions were designed to assess the presence of new symptoms, namely, negative emotions (“Has your
psychotherapy made your clients or patients feel bad?”), bad behaviors (“Has your psychotherapy made
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your clients or patients behave badly?”), and physical discomfort (“Has your psychotherapy caused
discomfort in your clients or patients’ physical health?”). One question was used to assess the original
problem (“Has your psychotherapy worsened the symptoms of your clients or patients?”). Two questions
were used to assess negative changes in family relationships (“Has your psychotherapy strained your
clients’ or patients’ family relationship?”) and interpersonal relationships (“Has your psychotherapy
strained the relationship outside your clients’ or patients’ family?”). The last question was used to assess
negative changes in social function (“Has your psychotherapy worsened your clients’ or patients’ working
conditions?”).

To predict the perception of the side effects by psychotherapists in psychotherapy, we collected the
following features of each participant in the PSEQ-T: demographics, clinical practice information,
occupational information, and the possible causes of side effects in psychotherapy. Table 1 lists the
detailed information for each feature.

The questionnaire was sent to ten examiners for content revision and then revised based on the feedback
to form the �nal version of the PSEQ-T. The Cronbach’s α of the PSEQ-T was 0.667, indicating acceptable
internal consistency for this survey[28–31].

The procedure of data collection
The questionnaire was edited and released on the WeChat platform on February 11, 2019. Participants
read and decided whether to complete the questionnaire according to the inclusion criteria and chose
informed consent before submitting the questionnaire. The questionnaire was anonymous. Participants
completed the questionnaire online using the mobile phone-based interface provided by WeChat. The
completion time for each questionnaire was approximately three to �ve minutes. The information
collected by the questionnaire was automatically populated into an Excel form. Data collection ceased on
June 6, 2019.

Participants' entry requirements
Participants were enrolled through the online questionnaire (PSEQ-T) published on the o�cial WeChat
account from February 11 to June 6, 2019. Inclusion criteria were that the participants 1) carried out at
least one session of psychotherapy in the last month, 2) had a licensed practice quali�cation of
psychotherapy issued by the government, 3) were 18–70 years old, and 4) gave informed consent.
Exclusion criteria included the participants’ having 1) serious mental disorders or physical illnesses, 2)
ethical faults, or 3) disagreements with the public release of the research data.

Machine Learning-based classi�cation of therapists
In this study, we used supervised machine-learning technologies to build a classi�er that could predict
whether the therapist could perceive client's side effects in psychotherapy. In our dataset, we chose
therapists “with perceptions of clients’ side effects” category as the positive class and therapists “without
perceptions of clients’ side effects” category as the negative class. All the features used to build the
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classi�er are listed in Table 1. The work�ow of the raw data preprocessing, machine-learning algorithm
training and model performance evaluation are described in Fig. 1.

The �nal dataset included 316 therapists who reported having perceptions of clients’ side effects in
psychotherapy and 214 therapists who did not. To solve the unbalanced sample problem, we
oversampled the minority type to 316 by the SMOTE technique [32]. Then, we randomly split the entire,
balanced dataset into a training and validation dataset and a test dataset. We used 70% of the data for
training and validation and the remaining 30% of the data for testing. We further used the 5-fold cross-
validation method, in which the training dataset was randomly divided into 5 subsets with equal sample
sizes. The cross-validation process was repeated 5 times. In each round, 4 subsets were used for training,
with the remaining one was retained as validation data used to evaluate the model.

We have selected traditional ML algorithms that are widely used, such as random forest [33], logistic
regression [34], support-vector machine (SVM) [35], AdaBoost [36], and algorithms with excellent
predictive effects developed in recent years, such as XGBoost [37] and CatBoost [38], to train our data. To
achieve the best predictive performance for each algorithm, an optimal set of parameters needs to be
determined by the following three steps. First, based on the training dataset, we applied a grid search to
go through the parameter space. We selected a �nite set of values for each parameter to form the
parameter space, and the grid search iterated through a set of parameter combinations. Second, for each
combination, we evaluated the predictive performance using the F1 score. Finally, we recorded the
parameters leading to the maximum F1 score based on the training and validation dataset. scikit-learn, a
Python-based machine-learning library, was used to train and evaluate the classi�cation models [39].

For the model evaluation, we used precision, recall, the F1 score and the area under the ROC curve (AUC)
value to evaluate the predictive performance of the trained models [40]. Precision is the fraction of the
therapists classi�ed by the model as “with perceptions of clients’ side effects” who perceived clients’ side
effects. Recall is the fraction of the therapists “with perceptions of clients’ side effects” who were
correctly identi�ed by the model. The F1 score is the harmonic mean of precision and recall, calculated as
follows:

F1 =
2 × precision × recall

precision + recall

An F1 score reaches its best value at 1 and worst value at 0. A higher value of the F1 score indicates a
better overall predictive performance of a classi�er. AUC is another important evaluation metric for
examining the performance of a classi�er and denotes the probability that a classi�er will rank a random
positive instance higher than a randomly chosen negative instance. The value of AUC is also between 0
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and 1. In our study, when the AUC value was higher, the model was better able to distinguish the
therapists with or without perceptions of clients’ side effects in psychotherapy.

Analysis of the Feature Importance and Statistics
To make the prediction model interpretable, we used the SHAP method to quantify the importance of
each feature in the prediction model. SHAP is a representative method to explain the predictions of
supervised ML–based classi�ers. We applied this method to quantify the importance of each feature to
the categories of the therapists (with or without perceptions of clients’ side effects). The aim of the SHAP
model is to explain the prediction of a selected instance by calculating the contribution of each feature to
the prediction. For each feature, we used the metric mean (|SHAP value|), i.e., the average value of the
absolute values of the SHAP values of all the therapists, to obtain the value of the feature importance.
When the |SHAP value| is higher, the feature makes a greater contribution to the prediction model. We
applied the Python programming language to implement the calculation. The P-values in Table 1 were
calculated by the chi-square test. p < 0.05 was considered statistically signi�cant.

Results

Participants’ demographics
A total of 570 therapists completed the online questionnaire PSEQ-T. Seven participants were unwilling to
share their information with the public, and 33 participants were excluded from further analysis because
of irregular data input. As a result, 530 participants were included in the �nal dataset (Fig. 1(1)). Each
instance has 12 main features, in which each feature was either numerical or categorical. The detailed
number and percentage of each feature are shown in Table 1. The mean age of the therapists included in
the analysis was 41.3 years (SD=9.00 years), and the mean age of the therapists with perceptions of
clients’ side effects was 40.70 years (SD=8.71 years), which was slightly younger than the therapists
without perceptions of clients’ side effects (mean=42.28 years, SD=9.31 years). The average number of
years working as a therapist was 7.81 years (SD=5.89 years) for those with perceptions of clients’ side
effects, while the average number of years working for the therapists without perceptions of clients’ side
effects was 6.99 years (SD=5.18 years), which was also statistically signi�cant.

Types of client-side effects perceived by the therapist
In our study, 316 therapists perceived the side effects of the clients in their current psychotherapeutic
offerings, and the incidence was 59.6%. Among all 7 types of side effects, the most common was “made
the clients or patients feel bad” (49.8%), which was far more common than the second most common
side effect, “strained the clients’ or patients’ family relationship” (18.3%). The least common side effect
was “worsened the clients’ or patients’ working conditions” (5.8%). The detailed types and incidences of
each side effect perceived by the therapists are described in Table 2.
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Distinguishing between the therapists with and without
perceptions of clients’ side effects in psychotherapy by ML
In this part, we used supervised machine-learning algorithms to distinguish between the perceptive and
nonperceptive therapists. Six representative machine-learning algorithms—i.e., random forest, XGBoost,
CatBoost, logistic regression, AdaBoost and SVM—were selected to build the classi�cation models. Then,
we compared each classi�cation model’s predictive performance to achieve the best classi�er. Our results
showed that the F1 scores of the six models—random forest, XGBoost, CatBoost, logistic regression,
AdaBoost and SVM—were 0.722, 0.681, 0.681, 0.680, 0.653 and 0.647, respectively (Table 3). The models’
precision and recall are also described in Table 3. The AUC values of the six models—random forest,
XGBoost, CatBoost, logistic regression, AdaBoost and SVM—were 0.717, 0.689, 0.694, 0.675, 0.653 and
0.629, respectively. By comparing the predictive performance of these six classi�ers, the random forest–
based classi�er achieved the highest F1 score of 0.722 and AUC value of 0.717, showing the best
performance distinguishing between the therapists with or without perceptions of clients’ side effects in
psychotherapy.

Important features distinguishing the therapists with or
without perceptions of clients’ side effects in
psychotherapy
Many factors affect a therapist’s perception of clients’ side effects. The PESQ-T included 12 main
features, which are listed in Table 1. Some main features—including subfeatures, such as “practice
quali�cation”—were further divided into 4 educational system subfeatures: national second/third level
“psychological counselor”, “psychotherapist”, “psychiatrist” and “psychologist” (Table 1). To drive the
classi�cation model, 25 detailed features were included. Next, we quanti�ed each feature’s |SHAP value|
in the trained random forest–based classi�er (Fig. 2). Based on each feature’s |SHAP value|, “therapists’
psychological activity” ranked 1st among all the analyzed features, thus contributing most to
distinguishing the therapists with or without perceptions of clients’ side effects in our classi�er.

Next, to visualize the difference between the two groups of therapists, we compared the top-six ranked
features based on their |SHAP values| (Fig. 3). The perceptive therapists were more likely to believe that
1) the therapist’s psychological activity would affect clients’ side effects (Fig. 3(1)), 2) the characteristics
of psychotherapy would cause clients’ side effects (Fig. 3(2)), and 3) the improper use of
psychotherapeutic techniques would cause clients’ side effects (Fig. 3(3)). When the psychotherapist was
younger, he or she was more likely to perceive clients’ side effects (Fig. 3(4)). Workplaces also affected
client’s side effects, and the therapists working in hospitals were more likely to perceive them (Fig. 3(5)).
Among the male therapists, the percentage of the perceptive therapists was higher than that of the
nonperceptive ones, while for the female therapists, the percentage of the perceptive therapists was
slightly lower than that of the nonperceptive ones (Fig. 3(6)). Overall, we found that there were signi�cant
differences between the two groups of therapists in terms of the therapist’s psychological activity, the



Page 9/23

characteristics and improper use of psychotherapy techniques, the age of the therapists, the working
places where the psychotherapy occurred and the gender of the therapists.

Discussion
In the present study, we used a machine-learning approach to establish prediction models and analyzed
the related in�uencing factors of clients’ side effects perceived by therapists based on a primary online
survey in China. The results demonstrated that 59.6% of the therapists reported some side effects in the
psychotherapy that they were carrying out, and the most common side effect perceived by the therapists
was “made the clients or patients feel bad” (49.8%). The random forest–based classi�er provided the
best predictive performance in distinguishing between the therapists with and without perceptions of
clients’ side effects, with an F1 score of 0.722 and an AUC value of 0.717. The SHAP analysis further
showed that “therapists’ psychological activity” was the most relevant feature distinguishing the two
categories of therapists.

The identi�cation and management of side effects by therapists is the key to performing professional
psychotherapy. A limited sample study (n = 73) showed that, although 94.5% of clinicians agreed that
negative effects of psychological treatments exist and 75% of clinicians described that they had clinical
experience with negative effects, only 8 (11%) of clinicians had received information about negative
effects during their basic clinical training [41]. In our study, the accuracy of identifying side effects by
therapists was signi�cantly higher than that of previous studies [9–11], which indicates that the
sensitivity of therapists to side effects is increasing. In China, the National Health Commission
promulgated the Code of Psychotherapy in 2013, and the Chinese Psychological Society formulated the
Code of Ethics for Clinical and Counseling Psychology (2nd Edition) in 2019. The professional training of
psychotherapists is increasingly becoming systematic and standardized, but there is no information
about the side effects of psychotherapy in the process of training therapists in China [27] or even
worldwide [13]. Licensed therapists may be able to identify and manage side effects in psychotherapy to
ensure the professionalism and standardization of the psychotherapy industry. This is also the primary
purpose of this study, but much work remains to be done.

In our investigation, “made the clients or patients feel bad” (49.8%) was the most common perception of
the side effects reported by the therapists, which is consistent with previous studies [6, 41–43].
Qualitative research focusing on the therapists’ perspectives on the negative effects of psychological
treatments demonstrated that the characteristics of the negative effects included “short-term negative
effects”, “no treatment effect”, “deterioration”, “dependency” and “impact on other life domains” [41]. The
negative effect “deterioration” was a common side effect of psychological treatments. Among the few
quantitative studies on therapists' experiences, 100 cognitive behavior therapists were interviewed for
side effects in their current outpatients [42]. These therapists reported that the most frequent side effects
were "negative wellbeing/distress" (27%), "worsening of symptoms" (9%) and "strains in family relations"
(6%). Similar outcomes of psychotherapy have been found in other studies based on clients’ experiences.
A survey conducted by our team at nearly the same time as this study revealed that the most common
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side effect experienced by the clients was “feel bad in psychotherapy” (24.6%) [6]. These negative
emotions caused by psychotherapy might last for a long time. After an average of 3.76 years
(outpatients) and 9 months (inpatients) of psychotherapy, the negative emotions elicited by the question
“I was hurt by what the therapist said to me” were still the most frequently recognized side effects in
outpatients (3.6%) and inpatients (20.3%) [43]. In the PSEQ-T, “feel bad” referred to a negative emotion
experienced by participants in psychotherapy, such as anxiety, tension, sadness, and anger. With the
emergence of new symptoms in the process of psychotherapy, these negative feelings may be related to
therapists, patients and the therapeutic alliance [44]. If these side effects are not identi�ed and managed
well by therapists, psychotherapy may induce harm.

The side effects of psychotherapy have adverse effects on patients, and their occurrence should be
minimized during psychotherapy. The question is how to identify patients with potential side effects by
psychotherapy and therapists who can perceive the side effects of psychotherapy. In our previous work,
we used ML to identify clients who may have side effects from psychotherapy. The F1 value of the model
was 0.797, and the AUC was 0.804, indicating that the model had a good predictive effect [6]. Therapists
can use this information to provide more suitable psychotherapy for speci�c patients, thereby improving
the outcomes of psychotherapy. Similarly meaningful would be if we could use ML to distinguish
between therapists who can and cannot perceive the side effects of psychotherapy. In this study, we used
a self-compiled questionnaire to extract features from three dimensions (symptoms, relationships, and
social functions). A random-forest algorithm-based model achieved an F1 score of 0.722 and an AUC
value of 0.717, which demonstrated that the model can be used to distinguish among therapists with
different perceptive abilities. With the information the model provides, on the one hand, our results can
screen therapists and �nd those with better awareness of the side effects of patient psychotherapy; on
the other hand, therapists with relatively poor perception can be provided the relevant training to improve
the professionalism of psychotherapy.

Furthermore, we calculated the |SHAP value| of each feature in the random forest–based model. In this
model, the therapists believed that their “psychological activity may be the cause of the side effects in
psychotherapy”, and these therapists were the most sensitive to the side effects. Some studies based on
clients’ experiences also found that the characteristics of therapists can predict the side effects in
psychotherapy [6, 16, 17]. Therapist factors mediate the outcomes of psychotherapy mainly through
therapeutic alliances. On average, therapists who developed stronger alliances with their patients
achieved better therapeutic results [45]. According to Jennifer, Jonas and Sylke [16], the destructive
therapeutic alliance was particularly evident in the therapists’ mental state performance, such as
controlling and challenging statements. A good therapeutic alliance values a supportive and reinforcing
context, as in a context in which fewer stressful interventions occur and the therapeutic relationship is
comfortable. The therapist's mental activity had an effect on the clients through the therapeutic
relationship, which was the most critical factor related to psychotherapeutic side effects [6]. Combined
with previous research results, the present study suggested that the therapist's introspection and
management of their own psychological activity will help the therapist to identify and monitor the side
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effects in psychotherapy, which could signi�cantly reduce the deterioration effect [18] and improve the
effect of psychotherapy [19].

In this study, two other important predictors were the therapist's perception of the factors “characteristics
of psychotherapy techniques were a possible cause of the side effects in psychotherapy” and “improper
use of psychotherapy techniques was a possible cause of the side effects in psychotherapy”. The
essence of psychotherapy is to help people learn who they are, access their emotional basics, hold their
feelings intact and be able to think even under the heaviest interpersonal pressure, which is the �rst and
main therapeutic goal [46]. In addition to the factors of therapists and clients, the theory and technology
of psychotherapy are key to the effect of treatment. Parry and her colleagues [4] believe that “using an
inappropriate therapeutic method or errors in delivering a recommended therapy” might be risk factors for
negative outcomes and possible mechanisms for harmful psychological therapies. Some studies have
shown that the theoretical orientation of psychotherapy signi�cantly affects the occurrence of side
effects [4, 6]. For example, patients who experienced a poor therapeutic relationship, a high degree of
dependency or isolation and a high burden through psychotherapy were more frequently treated in
psychodynamic therapies [47]. Although such a therapeutic process is effective, it places great pressure
on patients. Furthermore, an inappropriate use of psychotherapy techniques may lead to malpractice and
unethical behavior in psychotherapy. At least one case of malpractice and unethical behavior was
reported by 28.8% of inpatients and 7.1% of outpatients in psychotherapy [43]. Therefore, this study
indicates that understanding the limitations of psychotherapy theory and technology will help therapists
identify the side effects of psychotherapy.

To the best of our knowledge, this was the �rst study to predict the potential side effects perceived by
therapists in psychotherapy using ML. The machine-learning approaches described in this study are
su�ciently accurate and meaningful to be integrated into clinical psychiatry. Our research provides new
methods that can be used to distinguish among therapists with different perceptions of clients’ side
effects and suggests important predictive factors that affect the therapist's perception. The results of this
study demonstrate verify a possible technical path that can enhance the sensitivity and recognition of
therapists to the side effects in psychotherapy. In this path, the stability and health of the therapist's
psychological state and professional mastery, especially the mastery of the limitations of treatment
theory and technology, may help to increase the recognition and management of side effects.

Limitations
This study constructed a fairly accurate model to predict the therapists who can perceive side effects in
psychotherapy. However, there are still some limitations: 1) The evaluation tool PSEQ-T is a simple, self-
designed questionnaire, its validity and reliability of side effects may be improved based on further use
and feedback in future therapy sessions; 2) This study is a cross-sectional study, and the number and
representativeness of the research samples still needs to be improved; 3) Some important factors in
psychotherapy, such as the treatment dosage and the therapists characteristics, were not included in the
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evaluation; 4) The present study did not cover which mental states of therapists were more likely to cause
the side effects of psychotherapy. This issue would be interesting to explore in our future research.

Conclusions
In this preliminary and exploratory study, we concluded the following: 1) the therapists were sensitive to
the side effects of psychotherapy, and the negative emotional experiences of the clients were commonly
perceived by the therapists; 2) our random forest–based machine-learning model offered the best
predictive performance of the perception of clients’ side effects by the therapists, with an F1 score of
0.722 and a AUC value of 0.717; and 3) the therapist's mastery of the limitations of psychotherapy
technology and theory, especially the awareness and construction of their own psychological state, were
the most important factors in predicting the therapist's perception of the side effects of psychotherapy. In
conclusion, our research results can provide clinicians, therapists and clients with important information
to ensure that the side effects of psychotherapy are minimized or avoided in future clinical practice. They
also provide an important reference for government departments or academic organizations in
formulating psychotherapy service policies.
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Table 1 

Features of therapists involved in the study
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Features With perception
of the side effects
(n=316)

Without perception
of the side effects
(n=214)

Overall
(%)

P-value

Gender
Male
Female

 
87 (27.5%)
229 (72.5%)

 
33 (15.4%)
181 (84.6%)

 
120
(22.6%)
410
(77.4%)

 
0.304

Age
<=29
30-49
>=50

 
28 (8.9%)
232 (73.4%)
56 (17.7%)

 
17 (7.9%)
151 (70.6%)
46 (21.5%)

 
45
(8.5%)
383
(72.3%)
102
(19.2%)

0.006**
 

Marriage status 
Single
Single with partner
Married
Divorced, separated or
widowed

 
27 (8.5%)
16 (5.1%)
257 (81.3%)
16 (5.0%)

 
17 (7.9%)
11 (5.1%)
177 (82.7%)
9 (4.2%)

 
44
(8.3%)
27
(5.1%)
434
(81.9%)
25
(4.7%)

0.980

Education
College and below
Undergraduate
Master’s degree
PhD

 
16 (5.1%)
157 (49.7%)
114 (36.1%)
29 (9.2%)

 
15 (7.0%)
120 (56.1%)
68 (31.8%)
11 (5.1%)

 
31
(5.8%)
277
(52.3%)
182
(34.3%)
40
(7.5%)

0.300

Working years of
psychotherapy
<7 years
≥ 7years

 
160 (50.6%)
156 (49.4%)

 
119 (55.6%)
95 (44.4%)

 
279
(52.6%)
251
(47.4%)

0.001***

Practice quali�cation
Licensed national
second/third 
level psychological
counselor
Licensed psychotherapist
Licensed psychiatrist
Licensed psychologist in
educational system

 
237 (75.0%)
 
76 (24.1%)
91 (28.8%)
45 (14.2%)

 
184 (86.0%)
 
41 (19.2%)
36 (16.8%)
44 (20.6%)

 
421
(79.4%)
 
117
(22.1%)
127
(24.0%)
89
(16.8%)

 
0.164
 
0.240
0.006*
0.081

Working places for
psychotherapy
Hospital 
School

 
130 (41.1%)
49 (15.5%)
112 (35.4%)

 
63 (29.4%)
44 (20.6%)
71 (33.2%)

 
193
(36.4%)
93

0.008**
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Counseling agency
Network platform
Other

12 (3.8%)
13 (4.1%)

9 (4.2%)
27 (12.6%)

(17.5%)
183
(34.5%)
21
(4.0%)
40
(7.5%)

Have professional
supervisor
Yes
No

 
258 (81.6%)
58 (18.4%)

 
168 (78.5%)
46 (21.5%)

 
426
(80.4%)
104
(19.6%)

0.746

Have professional
personal experience
Yes
No

 
 
236 (74.7%)
80 (25.3%)

 
 
152 (71.0%)
62 (29.0%)

 
 
388
(73.2%)
142
(26.8%)

0.714

Professional background
Psychoanalysis or
psychodynamic therapy
Cognitive behavioral
therapy
Humanistic therapy
Family therapy
Narrative therapy
Others

 
171 (54.1%)
 
137 (43.4%)
86 (27.2%)
172 (54.4%)
36 (11.4%)
48 (15.2%)

 
107 (50.0%)
 
99 (46.3%)
62 (29.0%)
128 (59.8%)
33 (15.4%)
45 (21.0%)

 
278
(52.5%)
 
236
(44.5%)
148
(27.9%)
300
(56.6%)
69
(13.0%)
93
(17.5%)

 
0.521
 
0.623
0.707
0.419
0.207
0.115

Assessment of possible
side effects in
psychotherapy
Yes
  No
  Not sure

 
 
279 (88.3%)
7 (2.2%)
30 (9.5%)

 
 
181 (84.6%)
9 (4.2%)
24 (11.2%)

 
 
460
(86.8%)
16
(3.0%)
54
(10.2%)

0.581

Possible causes of side
effects in psychotherapy
Characteristics of
psychotherapy 
techniques
Improper use of
psychotherapy 
techniques
Limited professional
abilities of 
the therapist
Clients' psychological
activity
Therapists’ psychological 
activity

 
 
148 (46.8%)
 
226 (71.5%)
 
258 (81.6%)
 
200 (63.3%)
196 (62.0%)
 
207 (65.5%)

 
 
62 (29.0%)
 
115 (53.7%)
 
153 (71.5%)
 
111 (51.9%)
84 (39.3%)
 
153 (71.5%)

 
 
210
(39.6%)
 
341
(64.3%)
 
411
(77.5%)
 
311
(58.7%)
280
(52.8%)

 
 
0.001***
 
0.012*
 
0.193
 
0.092
0.0004***
 
0.412
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Other unpredictable
factors

 
360
(67.9%)

* P < 0.050 was considered statistically significant; **: p < 0.01; ***: p < 0.001. 

Table 2 

Types of side effects perceived by therapists 

Content of the side effect n (%)

Has your psychotherapy made clients or patients feel bad? 264
(49.8%)

Has your psychotherapy strained the clients’ or patients’ family relationship? 97 (18.3%)

Has your psychotherapy strained the relationship outside the clients’ or patients’
family?

68 (12.8%)

Has your psychotherapy worsened the symptoms of clients or patients? 67 (12.6%)

Has your psychotherapy made clients or patients behave badly? 58 (10.9%)

Has your psychotherapy made clients or patients’ physical health uncomfortable? 33 (6.2%)

Has your psychotherapy worsened the clients’ or patients’ working conditions? 31 (5.8%)

 

Table 3 

Comparison the prediction performance of different machine learning algorithms to distinguish
psychotherapists with or without the perception of clients’ side effects in psychotherapy

Classi�er Precision Recall F1-Score AUC

Random Forest 0.686 0.761 0.722 0.717

XGBoost 0.677 0.685 0.681 0.689

CatBoost 0.689 0.674 0.681 0.694

Logistic Regression 0.647 0.717 0.680 0.675

AdaBoost 0.633 0.674 0.653 0.653

SVM 0.596 0.707 0.647 0.629
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Figures

Figure 1

The work�ow of data processing and machine-learning based modeling.

(1) 570 therapists were involved in the original PSEQ. By removing therapists unwilling to make their data
public and with irregular data input, 530 therapists were �nally involved in the dataset. 316 therapists
reported that they could perceive clients' side effects in psychotherapy, and 214 therapists didn’t report
perceiving side effects. (2) The whole dataset was split into a training and validation dataset and a test
dataset. Six different machine learning algorithms were selected for training based on the training and
validation dataset. Trained models were obtained after parameter tuning. The �nal classi�er was
determined according to the comparison of each trained model's prediction performance.
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Figure 2

SHAP summary plot of the Random Forest-based classi�er

The relative importance for each feature in the classi�er, obtained by taking the average absolute value of
each feature’ SHAP value. 
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Figure 3

Comparison between therapists with or without perception of the side effects based on graph metrics.

(1) therapist’s psychological activity; (2) characteristics of psychotherapy techniques; (3) improper use of
psychotherapy techniques; (4) age of psychotherapists; (5) working places for psychotherapy, ‘a’ to ‘e’
denotes hospital, school, counseling agency, network platform and others, respectively; (6) gender. Blue
column or line: psychotherapists with perception of clients’ side effects; Red column or line:
psychotherapists without perception of clients’ side effects.


