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Abstract
Background: Identifying predictors for adherence and clinical response to psychological therapies is essential for improving individual treatment outcomes.

Objective: To explore predictors of adherence and clinical response among individuals with co-occurring chronic low back pain (CLBP) and 
depression receiving cognitive behavioral therapy (CBT).
Methods: This study employs a secondary analysis of data from a randomized controlled trial (NCT04140838), including 156 individuals 
with CLBP plus depressive symptoms who received CBT. Multiple linear regression analyses were conducted to assess the predictive power 
of sociodemographic, health status, pain-related, and therapy-related variables on adherence and clinical response. Adherence was measured 
by therapy progress (number of completed sessions) and therapy completion (attendance at least 6 out of 8 sessions). Clinical response was 
assessed by a clinically relevant reduction in posttreatment pain interference.
Results: Older age, higher therapy credibility, and higher education level predicted greater therapy progress, while higher therapy credibility and 
lower baseline stress levels predicted greater therapy completion. In addition, higher opioid use, baseline pain interference, and baseline 
depression levels predicted lower clinical response; in contrast, higher behavioral activation levels, older age, and unemployment predicted 
higher clinical response.
Conclusion: Therapy credibility, age, and education level are key predictors of adherence, and baseline levels of pain interference, depression, 
and behavioral activation are key predictors of clinical response. These findings may inform opportunities to develop more effective personalized 
therapeutic plans for individuals with CLBP and depression.
Keywords: adherence; clinical response; cognitive behavioral therapy; chronic pain; depression. 

Introduction
Chronic low back pain (CLBP), one of the leading causes of 
years lived with disability worldwide, is linked with substan
tial healthcare and societal costs.1–3 This prevalent condition 
is also associated with significant psychological and func
tional impacts that compromise individual well-being.4 CLBP 
often co-occurs with psychological conditions such as depres
sion, anxiety, and general psychological distress.5–8 Despite 
growing recognition of the adverse ramifications of this con
dition, treating individuals with CLBP and comorbid depres
sive symptoms remains particularly challenging, as they 
typically report more pain complaints, experience greater 

impairment, and show more treatment resistance compared 
to those with either condition alone.9,10

Previous research indicates that cognitive behavioral therapy 
(CBT) approaches are effective in managing CLBP.11–14 Meta- 
analyses, for instance, suggest that traditional CBT-based inter
ventions are beneficial for improving pain interference, quality 
of life, and depression in people with CLBP.12,15,16 New forms 
of CBT, such as Acceptance and Commitment Therapy (ACT) 
and Behavioral Activation Therapy for Depression (BATD), 
have also been found to be effective and are recommended for 
treating CLBP with comorbid psychological symptoms.17–20

Overall, the empirical evidence supporting the effectiveness of 
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CBT-based therapies for chronic pain management is 
robust and well-supported by randomized controlled trials 
(RCTs).17

Therapy adherence and response, including substantial 
nonadherence and therapy failure, are well-known problems 
in psychological therapies.21–23 A recent RCT found dropout 
rates of 34% for ACT and 45% for BATD among Spanish 
individuals with CLBP plus clinically relevant depressive 
symptoms at posttreatment, with �65% of participants in 
ACT and 45% in BATD responding positively to these thera
pies.18 The 34% dropout rate for ACT in this RCT exceeds 
the 16% average reported in a meta-analysis of ACT across 
diverse settings and heterogeneous populations.24 However, 
it falls within the 20%-40% range reported in a systematic 
review focused on online ACT interventions for chronic 
pain.25 This rate could be influenced by factors such as sam
ple characteristics (eg, baseline symptom severity and chronic 
pain comorbidities), treatment delivery, and disruptions 
caused by the COVID-19 pandemic.19

Meta-analyses highlight various key factors predicting 
reduced adherence and clinical response to CBT among treat
ment participants with chronic pain and comorbid psycho
logical distress. For instance, recent findings suggest that low 
therapy credibility, elevated baseline depressive symptoms, 
and early delays in the therapeutic program were associated 
with reduced adherence.26 These meta-analysis results are 
unsurprising as therapy credibility (ie, the individual's per
ception of how effective and logical the treatment is) and 
therapy expectancy (ie, the individual's belief in the likeli
hood of improvement and how convincing the therapy 
appears) have been identified as notable modifiable factors 
for enhancing adherence to CBT in chronic pain management 
in prior studies.26–29

Another recent meta-analysis has also identified several pre
dictors of clinical response to CBT interventions for chronic 
pain, including demographic factors (eg, being women, 
younger age, being in a longer relationship, or work status), 
physical symptoms (eg, fatigue, pain tolerance, or the number 
of pain sites), and psychological variables (eg, baseline anxiety, 
depression, psychological distress, or catastrophizing).30

However, to date, the predictors of adherence and clinical 
response in CBT-based interventions for individuals experienc
ing CLBP with clinically relevant depressive symptoms remain 
poorly understood. Therefore, this study leverages secondary 
analysis of RCT data to address this existing knowledge gap.

The main objective of the present study was to explore pre
dictors of adherence and clinical response among individuals 
with co-occurring CLBP and depression receiving CBT. 
Identifying underlying factors that characterize those who fail 
to attend or complete CBT for pain (adherence) or who fail to 
respond to CBT (clinical response) can better inform and guide 
the development of tailored treatment methods for individuals 
with complex comorbidities. Furthermore, advancing the 
understanding of the predictors of CBT adherence and clinical 
response among this often-overlooked priority population 
could also improve the assignment of psychological therapies 
to individuals who are most likely to benefit from them.

Methods
Study design
This is a secondary data analysis of a 3-armed, multicenter, 
parallel RCT (NCT04140838) designed to determine the 

clinical efficacy, cost-utility, and physiological effects of ACT 
and BATD in individuals with comorbid CLBP and clinically 
relevant depressive symptoms.18,31 This study was approved 
by the Ethics Committee of the Fundaci�o Sant Joan de D�eu 
(PIC-178-19) and the Hospital del Mar (2019/8866/I). 
Detailed information on this RCT is provided elsewhere by 
Sanabria-Mazo et al.18,31,32

Procedure and sample
Participants were recruited at the Pain Unit of the Parc 
Sanitari Sant Joan de D�eu (Sant Boi de Llobregat) and 
Hospital del Mar (Barcelona) in Spain. As inclusion criteria, 
adults (aged 18-70 years) had to be diagnosed with CLBP 
(>3 months according to clinical history), present depressive 
symptoms (≥10 points out of 27 points according to the 
Patient Health Questionnaire-9),33 have an electronic device 
(computer, tablet, or smartphone) with internet access, and 
understand Spanish. Participants were excluded if they pre
sented cognitive impairment, had participated (in the last 
year) or were participating in psychological therapy, had 
diagnoses of severe psychiatric disorder or substance depend
ence/abuse, suffered from radiculopathy, were involved in lit
igation with the health system, or had scheduled surgery that 
made it impossible for them to attend group sessions.

A total of 234 participants met the eligibility criteria and 
were randomized to ACT (n¼78), BATD (n¼78), or 
treatment-as-usual (n¼ 78). Before obtaining informed con
sent and administering the battery of questionnaires, all these 
participants were informed about the study's purpose and the 
confidentiality agreements. The current study reports only 
the merged data from the 2 CBTs in this RCT (n¼156). 
These therapies (ie, ACT and BATD) were delivered in a 
group format and consisted of 8 weekly 1.5-hour sessions via 
videoconference. The protocols and specific content of these 
therapies are available in Sanabria-Mazo et al.18 RCT data 
were collected at baseline, posttreatment (2 months after 
baseline), and follow-up (12 months after baseline). In total, 
156 participants provided baseline data and 94 posttreatment 
data. Only baseline and posttreatment data were used for the 
analyses conducted in this study.

Outcome measures
Adherence to CBT
Therapeutic adherence was measured using 2 variables: (1) 
therapy progress and (2) therapy completion. Therapy prog
ress was assessed by counting the number of completed ses
sions during the intervention (range 0-8 sessions). Instead, 
therapy completion was assessed by considering participants 
who attended 6 or more therapy sessions out of 8 (75% 
attendance) according to per-protocol analyses in the RCT.18

Clinical response to CBT
The primary outcome of the RCT was pain interference,18

defined as the degree to which pain affects a person's ability 
to carry out daily activities, including social interactions and 
overall quality of life. It was measured using the Brief Pain 
Inventory-Interference Scale (BPI-IS). Based on the Initiative 
on Methods, Measurement, and Pain Assessment in Clinical 
Trials (IMMPACT) criteria for establishing clinically mean
ingful improvement in therapies,34 participants who reported 
a one-point reduction in the pre-post pain interference mean 
score were considered to have positively responded to treat
ment and were labeled as “responders.” In this study, clinical 

460                                                                                                                                                                                      Pain Medicine, 2025, Vol. 26, No. 8 
D

ow
nloaded from

 https://academ
ic.oup.com

/painm
edicine/article/26/8/459/8069036 by guest on 02 July 2026



response to therapies represented an improvement in post
treatment pain interference scores.

Predictor variables
The selection of predictor variables related to CBT adherence 
and clinical response was informed by existing research evi
dence.26,27,35 Specifically, they were grouped into 4 domains: 
(1) sociodemographic variables, (2) health status variables, 
(3) pain-related variables, and (4) therapy-related variables. 
Sociodemographic, health status, and pain-related variables 
were measured at the baseline interview of the study, while 
therapy-related variables were measured after the end of the 
first session of the psychological interventions. The descrip
tion of each predictor variable is available in Table S1.

Sociodemographic variables
This domain comprised 5 variables: age, gender (women or 
men), marital status (single/separated/divorced/widowed or 
married/living with a partner), education level (primary edu
cation, secondary education, or university education), and 
employment status (unemployed or employed).

Health status variables
This domain consisted of 8 variables: days of sick leave 
(defined as the total number of days participants reported 
being on sick leave during the last 12 months, regardless of 
their employment status at the time of the baseline interview), 
years of diagnosis, analgesic medication (no or yes), anti- 
inflammatory medication (no or yes), opioid medication (no 
or yes), antidepressant medication (no or yes), anxiolytics 
medication (no or yes), and current episode of depression (no 
or yes) according to Composite International Diagnostic 
Interview (CIDI) criteria.36

Pain-related variables
This domain included 9 variables: pain interference 
(BPI-IS),37 pain intensity (Numeric Rating Scale [NRS]), 
depression, anxiety, and stress (Depression Anxiety Stress 
Scales [DASS-21]),38 pain catastrophizing (Pain Catastrophizing 
Scale [PCS]),39 pain acceptance (Chronic Pain Acceptance 
Questionnaire [CPAQ-8]),40 behavioral activation (Behavioral 
Activation for Depression Scale-Short Form [BADS-SF]),41 and 
psychological inflexibility (Psychological Inflexibility in Pain 
Scale [PIPS]).42 More information about the psychometric prop
erties of these instruments in this sample can be found in 
Sanabria-Mazo et al.18

Therapy-related variables
This domain contained 5 variables: type of therapy (ACT or 
BATD), therapy credibility and therapy expectation (Credibility/ 
Expectancy Questionnaire [CEQ]),43 perceived technological 
knowledge, and perceived technological ability (both items 
measured by an ad hoc questionnaire based on the CEQ).

Data management and analysis
Due to limited statistical power to identify predictors, a pre
liminary analysis was conducted using bivariate regression to 
evaluate whether the type of therapy (ACT or BATD) pre
dicted adherence or clinical response. This analysis did not 
reveal statistically significant differences between the 2 ther
apy groups in their effects on adherence or clinical response. 
In the absence of evidence supporting a differential impact, 
and to ensure sufficient statistical power for subsequent 

analyses, data from individuals receiving ACT and BATD were 
merged into a single psychological therapy group. This decision 
was further supported by the conceptual similarities between 
ACT and BATD, as both interventions aim to enhance psycho
logical flexibility and behavioral activation.18,44,45

Initially, a descriptive analysis of the sample characteristics 
was performed using means (M) and standard deviations 
(SD), for continuous variables, and frequencies (n) and per
centages (%), for categorical variables. As preliminary analy
ses, between-group differences in outcomes (ie, adherence 
and clinical response to therapies) and predictors (ie, sociode
mographic, health status, pain-related, and therapy-related 
variables) were explored for “responders” (ie, participants 
who reported a one-point reduction in the pre-post pain 
interference total score) and “non-responders,” as well as for 
“completers” (ie, participants who attended 6 of the 8 ther
apy sessions) and “non-completers.” These differences were 
analyzed using the χ2 test, for categorical variables, and 
Student's t, for continuous variables. A P value of .05 was 
considered the threshold for statistical significance.

Before conducting the main analysis, some examinations 
were conducted to screen for outliers and verify the assump
tions of normality, linearity, multicollinearity, and homosce
dasticity. No major violations were observed. Following the 
procedure of Gasslander et al,26 bivariate regression analysis 
was used to identify candidate (P < .10) predictor variables 
for adherence (ie, therapy progress and therapy completion) 
and clinical response variable (ie, posttreatment pain interfer
ence scores). Predictor variables that fulfilled this criterion 
were included in the multiple linear regression analyses (for 
therapy progress and clinical response) and multiple logistic 
regression analyses (for therapy completion) by a backward 
elimination process for each outcome. R2 was used to meas
ure the proportion of the variance explained by the model in 
the multiple linear regression analyses and Nagelkerke R2 in 
the multiple logistic regression analyses. In multiple linear 
regression, the tolerance and variance inflation factor (VIF) 
were also examined to detect multicollinearity issues among 
the predictor variables.

In addition, a sensitivity analysis using GPower v3.1 was 
conducted to indicate the effect size that could be detected by 
all models. To define the effect size of the linear regression 
models, the following parameters were used: Small (f2 ¼

0.02), medium (f2 ¼ 0.15), and large (f2 ¼ 0.35); and for the 
logistic regression models: small (odds ratio [OR] ¼ 1.44), 
medium (OR¼ 2.48), and large (OR¼4.27). Although the 
sample size was reduced to predict clinical response, from 156 
to 94 participants (ie, those who were assessed at baseline and 
posttreatment), the sensitivity analysis retained sufficient stat
istical power to detect medium to large effect sizes in psycho
logical interventions. All the analyses were conducted using 
the Statistical Package for the Social Sciences (SPSS, v26).

Results
Sample characteristics
Most of the 156 participants who underwent the CBT were 
women (69%), were married or lived with a partner (63%), 
had secondary education (56%), and were not working 
(67%) at the time of the interview. In addition, they had a 
mean of 104 days of sick leave (SD¼ 159.9) and reported 
around 11 years with a chronic pain diagnosis (SD¼ 8.2). 
More than 3-quarters of the sample were experiencing a 
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current episode of depression according to CIDI criteria 
(79%) and nearly half used analgesic medication (42%). 
Regarding therapies, the mean number of completed sessions 
was 4.5 out of 8 (SD¼3.2). More information about the 
mean scores of pain-related variables and therapy-related 
variables is provided in Table 1.

Adherence to CBT
Baseline differences between completers and non-completers
Half of the sample (n¼78) were classified as completers (ie, 
attended at least 6 of the 8 therapy sessions). Participants 
who completed therapies were older (M¼ 56.7, SD¼8.3 vs 
M¼53.1, SD¼ 9.9, P ¼ .01) and reported higher therapy 
credibility (M¼23.7, SD¼4.2 vs M¼21.6, SD¼ 6.1, P ¼
.04) than those who did not complete therapies. Table S2 
shows no significant baseline differences were found in other 
sociodemographic, health status, pain-related, and therapy- 
related variables between these 2 groups.

Predictors of therapy progress
Bivariate regression analysis identified 5 candidate predictor 
variables (P < .10) for therapy progress (ie, the number of 
completed sessions). Of these, 2 were sociodemographic vari
ables (ie, age and primary education), 1 was a health status 
variable (ie, opioid medication), and 2 were therapy variables 
(ie, therapy credibility and therapy expectation). The bivari
ate regression analyses are explained in Table S3.

A multiple linear regression analysis using a backward 
elimination process initially included the aforementioned 5 
candidate predictor variables. Finally, the model was com
posed of 3 predictor variables. According to the sample size 
(n¼156) and the initial number of predictors (5 variables), 
this analysis would be sensitive to the effects of f2 ¼ 0.15 
(medium) with 97.3% power (alpha ¼ 0.05, 2-tailed). As 
shown in Table 2, older age (β ¼ 0.21, P ¼ .02) and higher 
scores on credibility towards therapy (β ¼ 0.25, P ¼ .01) 
predicted greater therapy progress. Conversely, having only 
primary education (β ¼ −0.20, P ¼ .03) predicted lower ther
apy progress. This model explained 13% of the variance in 
therapy progress (R2 ¼ 0.13). Specifically, therapy credibility 
accounted for 5% of the variance, age for 4%, and primary 
education for 4%. The tolerance and VIF values suggested 
no significant multicollinearity issues among the predictor 
variables.

Predictors of therapy completion
Binary logistic regression analysis identified 5 candidate pre
dictor variables (P < .10) for therapy completion (ie, 
attended a minimum of 6 of the 8 therapy sessions). Of these, 
1 was a sociodemographic variable (ie, age), 1 was a health 
status variable (ie, opioid medication), 1 was a pain-related 
variable (ie, stress), and 2 were therapy-related variables (ie, 
therapy credibility and perceived technological ability). The 
binary logistic regression analyses are explained in Table S4.

A multiple logistic regression analysis using a backward 
Likelihood Ratio elimination process initially included the 
aforementioned 5 candidate predictor variables. Finally, the 
model was composed of 2 predictor variables. According to 
the sample size (n¼156) and the initial number of predictors 
(5 variables), this analysis would be sensitive to the effects of 
an odds ratio of 2.48 (medium effect size) with 98% power 
(alpha ¼ 0.05, 2-tailed). As shown in Table 3, higher therapy 
credibility scores (OR¼1.10, P ¼ .02) were associated 

with higher therapy completion rates. Conversely, higher 
stress scores (OR¼ 0.89, P ¼ .01) were associated with 
lower therapy completion rates. This model explained 

Table 1. Characteristics of the sample (n¼156).

Total sample  
(n¼156)

Sociodemographic variables
Age, M (SD) 54.9 (9.3)
Gender, n (%)

Women 107 (68.6)
Men 49 (31.4)

Marital status, n (%)
Single/separated/divorced/widowed 57 (36.5)
Married/living with a partner 99 (63.5)

Education level, n (%)
Primary education 45 (28.9)
Secondary education 88 (56.4)
University education 23 (14.7)

Employment status, n (%)
Unemployed 105 (67.3)
Employed 51 (32.7)

Health status variables
Days of sick leave, M (SD) 104.2 (159.9)
Analgesic medication, n (%)

No 92 (59)
Yes 64 (41)

Anti-inflammatory medication, n (%)
No 123 (78.8)
Yes 33 (21.2)

Opioid medication, n (%)
No 123 (78.8)
Yes 33 (21.2)

Antidepressants medication, n (%)
No 113 (72.4)
Yes 43 (27.6)

Anxiolytics medication, n (%)
No 133 (85.3)
Yes 23 (14.7)

Years of diagnosis, M (SD) 10.9 (8.2)
Current episode of depression, n (%)a

No 33 (21.2)
Yes 123 (78.8)

Pain-related variables
Pain interference (BPI-IS) (0-10), M (SD) 6.6 (1.9)
Pain intensity (NRS) (0-10), M (SD) 6.7 (1.7)
Depression (DASS-D) (0-21), M (SD)b 7.1 (5.3)
Anxiety (DASS-A) (0-21), M (SD)b 5.9 (4.2)
Stress (DASS-S) (0-21), M (SD)b 9.1 (5.1)
Pain catastrophizing (PCS) (0-52), M (SD) 24.5 (11.7)
Pain acceptance (CPAQ-8) (0-48), M (SD) 18.6 (7.1)
Behavioral activation (BADS-SF) (0-54), M (SD) 28.5 (9.6)
Psychological inflexibility (PIPS) (12-84), M (SD) 56.8 (16.1)
Therapy-related variables
Type of therapy, n (%)

ACT 78 (50)
BATD 78 (50)

Therapy credibility (CEQ) (0-30), M (SD) 23.1 (4.9)
Therapy expectation (CEQ) (0-30), M (SD) 23.5 (4.5)
Perceived technological knowledge (0-10), M (SD) 7.1 (2.4)
Perceived technological ability (0-10), M (SD) 8.2 (1.7)

Abbreviations: ACT, acceptance and commitment therapy; BATD, 
behavioral activation therapy for depression; BADS-SF, behavioral 
activation for depression scale (short form); BPI-IS, brief pain inventory- 
interference scale; CEQ, credibility/expectancy questionnaire.

a CIDI, composite international diagnostic interview; CPAQ-8, chronic 
pain acceptance questionnaire; DASS-21, depression anxiety stress scales; 
PCS, pain catastrophizing scale; NRS, numeric rating scale; PIPS, 
psychological inflexibility in pain scale.

b DASS-21 scores indicate moderate levels of depression, anxiety, and 
stress, as classified by the severity ratings outlined in the DASS-21 manual.
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14% of the variance in therapy completion (Nagelkerke 
R2 ¼ 0.14).

Clinical response to CBT
Baseline differences between responders and non-responders
Of the 94 participants who were evaluated at baseline and 
posttreatment, more than half (n¼ 54) demonstrated a posi
tive therapy response (ie, reported a one-point reduction in 
the pre-post BPI-IS mean score). At baseline, participants 
who responded positively were more likely unemployed 
(78% vs 52%, P ¼ .01) and consumed fewer antidepressant 
medications (13% vs 35%, P ¼ .01) than those who did not 
respond to therapies. They also had more days of sick leave 
(M¼135.8, SD¼184.1 vs M¼65.3, SD¼ 129.1, P ¼ .03) 
and reported greater perceived technological ability (M¼8.4, 
SD¼1.3 vs M¼7.4, SD¼2.3, P ¼ .04). Table S5 shows that 
no significant baseline differences were found in other socio
demographic, health status, pain-related, and therapy-related 
variables between these 2 groups.

Predictors of improvements in pain interference
Binary logistic regression analysis identified 14 candidate pre
dictor variables (P < .10) for improvements in posttreatment 
pain interference scores. Of these, 2 were sociodemographic 
variables (ie, age and employment status), 4 were health sta
tus variables (ie, days of sick leave, opioid medication, antide
pressant medication, and current episode of depression), and 
8 were pain-related variables (ie, pain interference, pain 
intensity, depression, anxiety, pain catastrophizing, pain 
acceptance, behavioral activation, and psychological inflexi
bility). The binary logistic regression analyses are explained 
in Table S6.

A multiple linear regression analysis using a backward 
elimination process initially included the aforementioned 14 
candidate predictor variables. Finally, the model was com
posed of 6 predictor variables. According to the sample size 
(n¼94) and the initial number of predictors (14 variables), 
this analysis would be sensitive to the effects of f2 ¼ 0.35 
(large) with 96.1% power (alpha ¼ 0.05, 2-tailed). As shown 
in Table 4, higher opioid consumption (β¼ 0.84, P ¼ .04), 

higher baseline pain interference scores (β ¼0.39, P < .001), 
and higher baseline depression scores (β ¼ 0.10, P ¼ .02) 
predicted higher posttreatment pain interference scores. 
Conversely, higher baseline behavioral activation scores (β ¼
−0.05, P ¼ .04) predicted lower posttreatment pain interfer
ence scores. Additionally, older participant age (β ¼ −0.05, P 
¼ .01) and unemployment (β ¼ −0.81, P ¼ .03) predicted 
lower posttreatment pain interference scores. This model 
explained 57% of the variance in posttreatment pain interfer
ence scores (R2 ¼ 0.57). Specifically, baseline pain interfer
ence scores accounted for 37% of the variance, baseline 
depression scores for 11%, baseline behavioral activation for 
3%, age for 2%, employment status for 2%, and opioid med
ication for 2%. The tolerance and VIF values suggested no 
significant multicollinearity issues among the predictor 
variables.

The results of a parsimonious model in which baseline pain 
interference is excluded are available in Table S7. This model, 
composed of 4 variables, explained 50% of the variance in 
posttreatment pain interference scores. Concretely, baseline 
depression scores accounted for 37% of the variance, pain 
acceptance for 8%, behavioral activation for 3%, and age for 
2%. The tolerance and VIF values also suggested no signifi
cant multicollinearity issues among the predictor variables. In 
common, both models highlight the predictive role of base
line depression scores, baseline behavioral activation scores, 
and older participant age in clinical response.

Discussion
This research explored predictors of adherence and clinical 
response among individuals with co-occurring CLBP and 
depression receiving CBT. A key finding of this study is that 
older age, higher therapy credibility, higher education level, 
and lower baseline stress may be associated with therapy 
adherence. In this regard, these findings align with previous 
research indicating that age is a significant predictor of adher
ence and clinical response to psychological interventions, 
although the direction of this association remains unclear.28

While the present study suggests better adherence among 
older individuals, previous studies have shown mixed 
results,28 possibly due to differences in sample characteristics, 
intervention types, and required internet proficiency. 
Notably, the interventions in this study were professionally 
guided and required minimal technological skills.29,46 This 
could explain why younger individuals in this study did not 
necessarily show higher adherence.

This study also found that therapy credibility was a signifi
cant predictor of adherence, aligning with prior study find
ings.28 Specifically, in the present study, higher therapy 
credibility predicted better therapy progress and therapy 
completion. Assessing therapy credibility throughout the 

Table 2. Predictor variables for the therapy progress (n¼ 156).

B SE B β t P Tolerance VIF

Constant −2.82 2.16
Age 0.07 0.03 0.21 2.38 .02 0.98 1.02
Primary education (0¼no; 1¼ yes) −1.43 0.63 −0.20 −2.26 .03 0.96 1.04
Therapy credibility (CEQ) 0.16 0.06 0.25 2.85 .01 0.98 1.02

The dependent variable was the therapy progress (ie, the number of sessions completed).
Abbreviations: B, unstandardized beta values; SE B, standard error of B; β, standardized beta values; R2, coefficient of determination; VIF, variance inflation 
factor; CEQ, credibility/expectancy questionnaire.

Table 3. Predictor variables for the therapy completion (n¼ 156).

B SE B W P OR

Constant −0.40 1.01
Stress (DASS-S) −0.11 0.04 7.01 .01 0.89
Therapy credibility (CEQ) 0.10 0.04 5.02 .02 1.10

The dependent variable was the therapy completion (ie, attended a 
minimum of 6 of the 8 therapy sessions).
Abbreviations: B, unstandardized beta values; SE B, standard error of B; W, 
Wald; OR, odds ratios; DASS-21, depression anxiety stress scales.
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intervention could help detect any changes in credibility dur
ing the process, and, if a decrease in credibility is detected, it 
would be beneficial to evaluate underlying influences and 
adapt the intervention to the individual participant's needs 
participant. This could provide an important opportunity to 
intervene and enhance individuals’ adherence to CBT.47

Enhancing therapy credibility, especially when it is low, could 
lead to higher adherence rates, thereby improving the overall 
effectiveness of the therapy.47,48 Since individuals’ adherence 
to therapy is often challenging in psychological interventions, 
strategies to improve therapy credibility could be key in opti
mizing therapeutic outcomes.46,47 Furthermore, directly 
addressing therapy credibility could empower individuals to 
engage more fully in their therapy, potentially leading to bet
ter long-term outcomes.

The results also indicated that having only primary educa
tion predicted less therapy progress, which could be due to 
less-educated individuals finding the therapy too demanding 
and not adhering to it.28 Similarly, higher stress levels pre
dicted reduced adherence in terms of therapy completion, 
which is consistent with previous studies indicating how dis
tress and emotional symptoms impair therapy outcomes.44

Low educational levels and high stress may suggest that these 
individuals are particularly vulnerable, highlighting the need 
for tailored clinical approaches or extra attention to avoid 
dropout or incompletion of the therapy.49 Simplifying ther
apy protocols, integrating stress management techniques, and 
routinely assessing educational background and stress could 
enhance adherence and improve outcomes, especially in vul
nerable populations.49,50

This study found a negative association between age and 
posttreatment pain interference, consistent with previous 
research identifying older age as a predictor of better clinical 
response.35 Nonetheless, these findings contrast with a recent 
systematic review, which reported younger age as a predictor 
of clinical response to CBT for chronic pain.30 This discrep
ancy suggests that while age is associated with clinical 
response, the direction of this association remains still 
unclear. Additionally, a significant age difference was found 
between completers and non-completers, with completers 
being older. Thus, the association between age and posttreat
ment pain interference could be facilitated by therapy 
completion.

In addition to age, baseline behavioral activation and 
unemployment predicted lower posttreatment pain interfer
ence (CBT clinical response), highlighting their protective 
roles in pain management. The observed negative association 
between employment status and posttreatment pain 

interference may reflect the challenges some employed partic
ipants faced in balancing work-related responsibilities with 
the physical and emotional demands associated with their 
pain. Future research could explore the integration of rehabil
itation interventions with behavioral strategies aimed at 
enhancing coping mechanisms and work capacity, potentially 
mitigating the impact of occupational stressors on pain 
outcomes.51

Conversely, greater posttreatment pain interference was 
predicted by higher opioid use, higher baseline pain interfer
ence, and higher baseline depression, underscoring the need 
for careful management of these risk factors. The association 
between baseline pain interference and depression with worse 
outcomes suggests that individuals with higher initial distress 
may benefit from adapted interventions to achieve optimal 
results. Addressing these factors could significantly enhance 
the effectiveness of psychological interventions and improve 
long-term outcomes for chronic pain individuals.

Limitations
Some limitations of this study should be acknowledged. First, 
since this work is a secondary data analysis, no a priori 
power calculation was computed. However, a sensitivity 
analysis conducted with GPower indicated that the remaining 
sample size retained sufficient statistical power to detect 
medium-to-large effect sizes, which are typically observed in 
similar studies. Second, the relatively small sample size and 
high attrition rate may limit the generalizability of the find
ings to broader populations. To address this limitation, 
future studies might include larger and more culturally 
diverse samples, using stratified sampling approaches to 
enhance representativeness and cross-country comparisons. 
Additionally, combining secondary data analysis with pro
spective data collection could help validate the findings 
across different populations and contexts.

Third, due to the high dropout rate reported in the original 
study at 12 months,18 it was not possible to replicate the 
analyses with the last follow-up evaluation. That is, it is not 
known whether the findings are sustained over time, which is 
especially important in the treatment of chronic conditions, 
such as CLBP and depression. To reduce attrition in future 
research, personalized engagement strategies, such as motiva
tional interviewing and digital reminders, could improve 
adherence and participation. Finally, the study did not 
account for potential confounding variables, such as varia
tions in participants' access to and familiarity with digital 
tools used for videoconferencing, which could have influ
enced the results. Given the increasing use of digital health 

Table 4. Predictor variables for the improvements in pain interference (n¼ 94).

B SE B β t P Tolerance VIF

Constant 5.69 1.56
Age −0.05 0.02 −0.18 −2.50 .01 0.90 1.11
Employment status (0¼ unemployed; 1¼ employed) −0.81 0.37 −0.16 −2.17 .03 0.88 1.14
Opioid medication (0¼ no; 1¼ yes) 0.84 0.41 0.15 2.06 .04 0.97 1.03
Pain interference (BPI-IS) 0.39 0.11 0.32 3.65 <.001 0.66 1.51
Depression (DASS-D) 0.10 0.04 0.23 2.36 .02 0.55 1.80
Behavioral activation (BADS-SF) −0.05 0.02 −0.19 −2.10 .04 0.56 1.77

The dependent variable was the improvements in pain interference.
Abbreviations: B, unstandardized beta values; SE B, standard error of B; β, standardized beta values; R2, coefficient of determination; VIF, variance inflation 
factor; BADS-SF, behavioral activation for depression scale (short form); BPI-IS, brief pain inventory-interference scale; DASS-21, depression anxiety stress 
scales.
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interventions, evaluating digital literacy and access disparities 
is essential to ensure equitable participation in online psycho
logical therapies, especially among populations with lower 
technological proficiency. In this regard, incorporating meas
ures to assess digital literacy and technological accessibility in 
future studies would help better understand their impact on 
therapy adherence and clinical response.

Strengths
Despite these limitations, this research also has several 
strengths. First, the use of data from an RCT adds a level of 
rigor and reliability to the findings. Second, the inclusion of a 
diverse set of predictors (covering sociodemographic, health 
status, pain-related, and therapy-related variables) provides a 
comprehensive analysis of the factors influencing adherence 
and clinical response. Third, the study’s focus on a popula
tion with comorbid CLBP and depressive symptoms 
addresses a significant gap in the literature, offering poten
tially valuable insights that could inform the development of 
more effective, personalized therapeutic interventions. 
Fourth, the study's design allows for the examination of both 
adherence and clinical outcomes, providing a holistic view of 
therapy impact. Finally, the use of videoconferencing for 
CBT delivery reflects the growing trend toward digital health 
solutions, making the findings particularly relevant in the 
context of increasing online healthcare delivery.

Implications of this study
Identifying predictors of adherence and clinical response to 
therapies for individuals with chronic pain and depression is 
important for several reasons. First, it can provide insights 
into how to better tailor CBT, ensuring that individuals 
receive more individualized therapies that may have a higher 
likelihood of being effective based on their characteristics. 
This could enhance the overall efficacy of the therapy and 
improve outcomes. Second, understanding these predictors 
can help identify individuals who might be at risk of non- 
adherence to CBT, allowing clinicians to implement targeted 
strategies to improve adherence. For example, in this study, 
younger individuals, those with only primary education, 
higher stress levels, and low therapy credibility, tended to 
show lower levels of adherence. This suggests that specific 
support measures could be beneficial in addressing these bar
riers. Third, certain baseline and demographic characteristics 
were associated with clinical response, which could be con
sidered before therapy to potentially improve outcomes. By 
optimizing adherence, therapeutic benefits might be maxi
mized, which could reduce the burden of chronic pain and 
depression on the healthcare system. Ultimately, these 
insights contribute to the success of psychological therapies 
for CLBP plus depressive symptoms, potentially leading to 
better management of chronic conditions and improved qual
ity of life for individuals.

Conclusion
The findings presented here suggest that therapy credibility, 
age, and education level are key predictors of CBT adherence, 
and baseline levels of pain interference, depression, and 
behavioral activation are key predictors of clinical response. 
These factors deserve further clinical attention and study in 
people with chronic pain who might be offered CBT 
approaches. The findings revealed in this study underscore 

the importance of considering these variables in adapting 
therapies to foster adherence and optimize clinical outcomes.

Acknowledgments
The authors are grateful to the Centre for Biomedical 
Research in Epidemiology and Public Health (CIBERESP 
CB22/02/00052; ISCIII) for their support.

Author contributions
Juan P. Sanabria-Mazo: conceptualization, data curation, 
software, formal analysis, methodology, visualization, 
and writing the original draft. Est�ıbaliz Royuela-Colomer: 
conceptualization and writing the original draft. Jaime 
Navarrete, Carla Rodr�ıguez-Freire, Brenda Robles, Lance M. 
McCracken, and Albert Feliu-Soler: writing—review & edit
ing. Juan V. Luciano: conceptualization, funding acquisition, 
investigation, project administration, supervision, and writ
ing—review & editing.

Supplementary material
Supplementary material is available at Pain Medicine online.

Funding
This study has been funded by the Institute of Health Carlos 
III (ISCIII; PI19/00112) and has been co-financed with 
European Union ERDF funds. J.P.S.-M. has a PFIS contract 
from the ISCIII (FI20/00034). E.R.-C. has a research contract 
linked to a project awarded by the Ministry of Education and 
Science (PID2020-117667RA-I00). J.N. has a postdoctoral 
contract awarded by CIBERESP (CB22/02/00052). C.R.-F. 
has a research contract from the ISCIII (ICI20/00080). The 
funding source had no role in the design, data collection, 
analyses, interpretation, and reporting of findings.

Conflicts of interest: All authors declare no conflict of 
interest.

Data availability
The data that support the findings of this study are available 
from the corresponding author upon reasonable request.

Declaration of generative AI and AI-assisted 
technologies in the writing process
During the preparation of this work, the authors used 
ChatGPT to improve some sentences of the manuscript in 
terms of grammar and style. After using this tool, the authors 
reviewed and edited the content as needed and took full 
responsibility for the publication's content.

References
01. Alonso-Garc�ıa M, Sarr�ıa-Santamera A. The economic and social 

burden of low back pain in Spain: a national assessment of the eco
nomic and social impact of low back pain in Spain. Spine (Phila Pa 
1976). 2020;45(16):E1026-E1032.

02. Ferreira ML, de Luca K, Haile LM, et al. Global, regional, and 
national burden of low back pain, 1990–2020, its attributable risk 
factors, and projections to 2050: a systematic analysis of the 

Pain Medicine, 2025, Vol. 26, No. 8                                                                                                                                                                                      465 

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/26/8/459/8069036 by guest on 02 July 2026

https://academic.oup.com/painmedicine/article-lookup/doi/10.1093/pm/pnaf020#supplementary-data


Global Burden of Disease Study 2021. Lancet Rheumatol. 2023;5 
(6):e316-e329.

03. Wu A, March L, Zheng X, et al. Global low back pain prevalence 
and years lived with disability from 1990 to 2017: estimates from 
the Global Burden of Disease Study 2017. Ann Transl Med. 
2020;8(6):299-299.

04. Hartvigsen J, Hancock MJ, Kongsted A, et al. What low back pain 
is and why we need to pay attention. Lancet. 2018;391 
(10137):2356-2367.

05. Nieminen LK, Pyysalo LM, Kankaanp€a€a MJ. Prognostic factors 
for pain chronicity in low back pain: a systematic review. Pain 
Rep. 2021;6(1):e919.

06. Bener A, Verjee M, Dafeeah EE, et al. Psychological factors: anxi
ety, depression, and somatization symptoms in low back pain 
patients. J Pain Res. 2013;6:95-101.

07. Ranger TA, Cicuttini FM, Jensen TS, Manniche C, Heritier S, 
Urquhart DM. Catastrophization, fear of movement, anxiety, and 
depression are associated with persistent, severe low back pain and 
disability. Spine J. 2020;20(6):857-865.

08. Walker AK, Kavelaars A, Heijnen CJ, Dantzer R. 
Neuroinflammation and comorbidity of pain and depression. 
Pharmacol Rev. 2014;66(1):80-101.

09. Roughan WH, Campos AI, Garc�ıa-Mar�ın LM, et al. Comorbid 
chronic pain and depression: shared risk factors and differential 
antidepressant effectiveness. Front Psychiatry. 2021;12:643609.

10. Carlbring P, Andersson G, Cuijpers P, Riper H, Hedman-Lagerl€of 
E. Internet-based vs. face-to-face cognitive behavior therapy for 
psychiatric and somatic disorders: an updated systematic review 
and meta-analysis. Cogn Behav Ther. 2018;47(1):1-18.

11. Corp N, Mansell G, Stynes S, et al. Evidence-based treatment rec
ommendations for neck and low back pain across Europe: a sys
tematic review of guidelines. Eur J Pain. 2021;25(2):275-295.

12. Hoffman BM, Papas RK, Chatkoff DK, Kerns RD. Meta-analysis 
of psychological interventions for chronic low back pain. Health 
Psychol. 2007;26(1):1-9.

13. Williams ACdC, Fisher E, Hearn L, Eccleston C. Psychological 
therapies for the management of chronic pain (excluding head
ache) in adults. Cochrane Database Syst Rev. 2020;8(8): 
CD007407.

14. Driscoll MA, Edwards RR, Becker WC, Kaptchuk TJ, Kerns RD. 
Psychological interventions for the treatment of chronic pain in 
adults. Psychol Sci Public Interest. 2021;22(2):52-95.

15. Yang J, Lo WLA, Zheng F, Cheng X, Yu Q, Wang C. Evaluation 
of cognitive behavioral therapy on improving pain, fear avoidance, 
and self-efficacy in patients with chronic low back pain: a system
atic review and meta-analysis. Pain Res Manag. 
2022;2022:4276175.

16. Ho EK-Y, Chen L, Simic M, et al. Psychological interventions for 
chronic, non-specific low back pain: systematic review with net
work meta-analysis. BMJ 2022;376:e067718.

17. Sanabria-Mazo JP, Colomer-Carbonell A, Fern�andez-V�azquez �O, 
et al. A systematic review of cognitive behavioral therapy-based 
interventions for comorbid chronic pain and clinically relevant 
psychological distress. Front Psychol. 2023;14:1200685.

18. Sanabria-Mazo JP, Colomer-Carbonell A, Borr�as X, et al. Efficacy 
of Videoconference Group Acceptance and Commitment Therapy 
(ACT) and Behavioral Activation Therapy for Depression (BATD) 
for Chronic Low Back Pain (CLBP) Plus comorbid depressive 
symptoms: a randomized controlled trial (IMPACT Study). J Pain. 
2023;24(8):1522-1540.

19. Sanabria-Mazo JP, Colomer-Carbonell A, Gandara-Urrutia N, et 
al. Experiences of patients with chronic low back pain plus comor
bid depressive symptoms in a videoconference group acceptance 
and commitment therapy or behavioral activation treatment for 
depression: a qualitative study. Disabil Rehabil. 2024;46 
(21):5052-5063.

20. Day MA, Ciol MA, Mendoza ME, et al. The effects of telehealth- 
delivered mindfulness meditation, cognitive therapy, and 

behavioral activation for chronic low back pain: a randomized 
clinical trial. BMC Med. 2024;22(1):447.

21. Eilertsen SEH, Eilertsen TH. Why is it so hard to identify (consis
tent) predictors of treatment outcome in psychotherapy? – clinical 
and research perspectives. BMC Psychol. 2023;11(1):198.

22. Graham CD, McCracken LM, Harrison A, Walburn J, Weinman 
J. Outlining an acceptance and commitment therapy approach to 
treatment non-adherence. Br J Health Psychol. 2022;27(1):1-12.

23. Delgadillo J, Moreea O, Lutz W. Different people respond differ
ently to therapy: a demonstration using patient profiling and risk 
stratification. Behav Res Ther. 2016;79:15-22.

24. Ong CW, Lee EB, Twohig MP. A meta-analysis of dropout rates in 
acceptance and commitment therapy. Behav Res Ther. 
2018;104:14-33.

25. van de Graaf DL, Trompetter HR, Smeets T, Mols F. Online 
acceptance and commitment therapy (ACT) interventions for 
chronic pain: a systematic literature review. Internet Interv. 
2021;26:100465.

26. Gasslander N, Alfonsson S, Jackalin A, et al. Predictors of adher
ence to an internet-based cognitive behavioral therapy program 
for individuals with chronic pain and comorbid psychological dis
tress. BMC Psychol. 2021;9(1):156.

27. Smeets RJEM, Beelen S, Goossens MEJB, Schouten EGW, 
Knottnerus JA, Vlaeyen JWS. Treatment expectancy and credibil
ity are associated with the outcome of both physical and cognitive- 
behavioral treatment in chronic low back pain. Clin J Pain. 
2008;24(4):305-315.

28. Beatty L, Binnion C. A systematic review of predictors of, and rea
sons for, adherence to online psychological interventions. Int J 
Behav Med. 2016;23(6):776-794.

29. Musiat P, Johnson C, Atkinson M, Wilksch S, Wade T. Impact of 
guidance on intervention adherence in computerised interventions 
for mental health problems: a meta-analysis. Psychol Med. 
2022;52(2):229-240.

30. Forden G, Ronaghan S, Williams P, Fish S, Ford C. Predictors of 
treatment outcome in cognitive behavioural therapy for chronic 
pain: a systematic review. Disabil Rehabil. 2024;46 
(21):4877-4888.

31. Sanabria-Mazo JP, D'Amico F, Carde~nosa E, et al. Economic eval
uation of videoconference group acceptance and commitment 
therapy and behavioral activation therapy for depression versus 
usual care among adults with chronic low back pain plus comorbid 
depressive symptoms. J Pain. 2024;25(7):104472.

32. Sanabria-Mazo JP, Forero CG, Cristobal-Narv�aez P, et al. 
Efficacy, cost-utility and physiological effects of Acceptance and 
Commitment Therapy (ACT) and Behavioural Activation 
Treatment for Depression (BATD) in patients with chronic low 
back pain and depression: study protocol of a randomised, con
trolled trial including mobile-technology-based ecological momen
tary assessment (IMPACT study). BMJ Open. 2020;10(7): 
e038107.

33. Spitzer RL, Kroenke K, Williams JBW. Validation and utility of a 
self-report version of PRIME-MD: the PHQ primary care study. 
Primary Care Evaluation of Mental Disorders. Patient Health 
Questionnaire. JAMA. 1999;282(18):1737-1744.

34. Dworkin RH, Turk DC, Wyrwich KW, et al. Interpreting the clini
cal importance of treatment outcomes in chronic pain clinical tri
als: IMMPACT recommendations. J Pain. 2008;9(2):105-121.

35. Catarino A, Bateup S, Tablan V, et al. Demographic and clinical 
predictors of response to internet-enabled cognitive–behavioural 
therapy for depression and anxiety. BJPsych Open. 2018;4 
(5):411-418.

36. Wittchen HU. Reliability and validity studies of the WHO— 
Composite International Diagnostic Interview (CIDI): a critical 
review. J Psychiatr Res. 1994;28(1):57-84.

37. Cleeland C, Ryan K. Pain assessment: global use of the Brief Pain 
Inventory. Ann Acad Med Singap. 1994;23(2):129-138.

38. Lovibond PF, Lovibond SH. The structure of negative emotional 
states: comparison of the Depression Anxiety Stress Scales (DASS) 

466                                                                                                                                                                                      Pain Medicine, 2025, Vol. 26, No. 8 
D

ow
nloaded from

 https://academ
ic.oup.com

/painm
edicine/article/26/8/459/8069036 by guest on 02 July 2026



with the Beck depression and anxiety inventories. Behav Res Ther. 
1995;33(3):335-343.

39. Sullivan MJL, Bishop SR, Pivik J. The pain catastrophizing scale: 
development and validation. Psychol Assess. 1995;7(4):524-532.

40. Fish RA, Hogan MJ, Morrison TG, Stewart I, McGuire BE. 
Willing and able: a closer look at pain Willingness and Activity 
Engagement on the Chronic Pain Acceptance Questionnaire 
(CPAQ-8). J Pain. 2013;14(3):233-245.

41. Manos RC, Kanter JW, Luo W. The behavioral activation for 
depression scale-short form: development and validation. Behav 
Ther. 2011;42(4):726-739.

42. Wicksell RK, Ren€of€alt J, Olsson GL, Bond FW, Melin L. 
Avoidance and cognitive fusion—central components in pain 
related disability? development and preliminary validation of the 
Psychological Inflexibility in Pain Scale (PIPS). Eur J Pain. 2008;12 
(4):491-500.

43. Devilly GJ, Borkovec TD. Psychometric properties of the credibil
ity/expectancy questionnaire. J Behav Ther Exp Psychiatry. 
2000;31(2):73-86.

44. McCracken LM, Turk DC. Behavioral and cognitive-behavioral 
treatment for chronic pain: outcome, predictors of outcome, 
and treatment process. Spine (Phila Pa 1976). 2002;27(22): 
2564-2573.

45. McCracken LM, Yu L, Vowles KE. New generation psychological 
treatments in chronic pain. BMJ. 2022;376:e057212.

46. Boucher EM, Raiker JS. Engagement and retention in digital men
tal health interventions: a narrative review. BMC Digital Health. 
2024;2(1):1-21.

47. Kumpaso�glu GB, Campbell C, Saunders R, Fonagy P. Therapist 
and treatment credibility in treatment outcomes: a systematic 
review and meta-analysis of clients’ perceptions in individual and 
face-to-face psychotherapies. Psychother Res. 2025;35(1):139-154.

48. Cooper AA, Strunk DR, Ryan ET, DeRubeis RJ, Hollon SD, 
Gallop R. The therapeutic alliance and therapist adherence as pre
dictors of dropout from cognitive therapy for depression when 
combined with antidepressant medication. J Behav Ther Exp 
Psychiatry. 2016;50:113-119.

49. Kondirolli F, Sunder N. Mental health effects of education. Health 
Econ. 2022;31(Suppl 2):22-39.

50. Gaskell C, Simmonds-Buckley M, Kellett S, et al. The effectiveness 
of psychological interventions delivered in routine practice: sys
tematic review and meta-analysis. Adm Policy Ment Health. 
2023;50(1):43-57.

51. Nixon AE, Mazzola JJ, Bauer J, Krueger JR, Spector PE. Can work 
make you sick? a meta-analysis of the relationships between job 
stressors and physical symptoms. Work Stress. 2011;25(1):1-22.

© The Author(s) 2025. Published by Oxford University Press on behalf of the American Academy of Pain Medicine. All rights reserved.  
For commercial re-use, please contact reprints@oup.com for reprints and translation rights for reprints. All other permissions can be obtained through our RightsLink 
service via the Permissions link on the article page on our site—for further information please contact journals.permissions@oup.com.
Pain Medicine, 2025, 26, 459–467
https://doi.org/10.1093/pm/pnaf020
Original Research Article

Pain Medicine, 2025, Vol. 26, No. 8                                                                                                                                                                                      467 

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/26/8/459/8069036 by guest on 02 July 2026


	Active Content List
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgments
	Author contributions
	Supplementary material
	Funding
	Data availability
	Declaration of generative AI and AI-assisted technologies in the writing process
	References


