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A B S T R A C T

Background: Although meta-analyses suggest comparable efficacy of cognitive-behavioral therapy (CBT) in older 
adults compared to working-age adults, little is known about its effectiveness in naturalistic settings across 
different age groups. Hence, this study compared symptom change, attrition rates, and treatment duration in 
outpatient CBT between working-age adults (18–64 years), young-old adults (65–74 years), and old-old adults (≥
75 years).
Methods: We analyzed a large naturalistic dataset comprising 9081 patients between 18 and 96 years receiving 
outpatient CBT in Germany. Using propensity score matching, we examined differences in treatment response, 
remission, attrition, and duration between comparable groups of working-age, young-old, and old-old adults.
Results: Response and remission rates did not differ between the three age groups in terms of the Brief Symptom 
Inventory (BSI-53) and patient- and clinician-rated subjective improvement (CGI-I). Young-old and old-old adults 
showed lower rates of response and remission on the Beck Depression Inventory (BDI-II). These differences were 
limited to items assessing somatization, which may be related to normal aging. Treatment duration was shorter 
in young-old and old-old adults compared to working-age adults. Attrition rates did not differ.
Limitations: The samples of older adults were relatively small and probably selective. Especially, home-bound, 
vulnerable older adults may be underrepresented. Further, the observational study design limits interpret
ability of findings.
Conclusions: Young-old and old-old adults seem to benefit from outpatient CBT to a similar extent as working-age 
adults. Potential bias in outcome measures due to age-related somatic complaints should be acknowledged in 
practice and future research.

1. Background

The global demographic trend of population aging continues to 
progress. Across member countries of the Organization for Economic Co- 
operation and Development (OECD), the proportion of individuals aged 
65 and over is projected to increase from 18.0 % in 2021 to 26.7 % by 
2050. Simultaneously, the share of those aged 80 and above is expected 
to approximately double, rising from 4.8 % to 9.8 % during the same 
period (OECD, 2023). Given the high prevalence of common mental 
disorders among older adults (Andreas et al., 2017; Hu et al., 2022; 
Volkert et al., 2013), the demand for effective treatments targeting this 
population is steadily increasing.

Meta-analyses of randomized controlled trials (RCTs) provide robust 
evidence supporting the efficacy of cognitive-behavioral therapy (CBT) 
across a broad spectrum of mental disorders (Cuijpers et al., 2016; 
Hofmann et al., 2012). However, the majority of these RCTs have been 
conducted with working-age adult samples, leaving older adults vastly 
underrepresented in the literature (Fordham et al., 2021). As a result, 
the strong evidence for the general efficacy of CBT cannot be confidently 
generalized to older adult populations. Additionally, there is a wide
spread stereotypical belief that CBT is less effective in older adults 
compared to younger cohorts (Frost et al., 2019; Kessler and Blachetta, 
2020). Specifically, some practitioners stereotype older adults as less 
likely to benefit from psychotherapy due to assumptions of diminished 
learning abilities, cognitive rigidity, and limited potential for change 
due to a shorter remaining life expectancy (Bodner et al., 2018). In line 
with this belief, older adults are currently found to be underrepresented 
in psychotherapeutic treatments, while psychotropic medication is 
prescribed more frequently in this population (Gellert et al., 2021; 
Sanglier et al., 2011).

To address the concerns about the generalizability of CBT efficacy 
due to the underrepresentation of older adults in existing research, an 
increasing number of meta-analyses have been conducted to specifically 
synthesize the available evidence on the efficacy of CBT in older pop
ulations. These meta-analyses indicate that CBT is efficacious in treating 
common mental disorders among older adults, such as depression 

(Cuijpers et al., 2006; Davison et al., 2024; Gould et al., 2012a; Holvast 
et al., 2017) and anxiety disorders (Gonçalves and Byrne, 2012; Gould 
et al., 2012b; Hall et al., 2016). Additionally, some meta-analyses have 
directly compared the efficacy of CBT between older and working-age 
adults. For instance, Kishita and Laidlaw (2017) found no significant 
differences in the efficacy of CBT for generalized anxiety disorder be
tween older and working-age adults, although treatment effects were 
descriptively smaller in the older cohort. Similarly, regarding CBT for 
depression, several meta-analyses reported no significant differences in 
efficacy between older adults and working-age adults (Cuijpers et al., 
2020; Cuijpers et al., 2009; Werson et al., 2022).

While RCTs are critical for establishing causal treatment effects, 
several factors limit their generalizability to routine clinical care set
tings. RCTs typically test standardized CBT protocols in homogeneous 
patient groups (e.g., excluding patients with comorbidities), whereas 
CBT is delivered more flexibly in routine practice to diverse populations 
(e.g., often including comorbid patients) (Nathan et al., 2000; Waller 
and Turner, 2016). Additionally, challenges of routine clinical practice, 
such as treatment selection, age-related stereotypes, and barriers to 
access, are controlled for in RCTs but may still influence the uptake, 
delivery, and effectiveness of CBT in older adults. Therefore, com
plementing RCTs with naturalistic observational studies using routine 
care data is essential to evaluate the generalizability of findings 
(Franklin et al., 2019).

Recent studies have analyzed large-scale routine care datasets on 
psychological treatments in the UK, revealing that older adults have 
significantly less access to psychological therapies, with CBT being 
particularly underutilized in this population (Chaplin et al., 2015; 
Saunders et al., 2021). Despite receiving fewer treatment sessions, older 
adults achieved symptom reductions comparable to, or even exceeding, 
those observed in working-age adults across a broad range of psycho
logical treatments. Further, rates of treatment attrition were lower in 
older adults compared to working-age adults (Chaplin et al., 2015; Pettit 
et al., 2017; Saunders et al., 2021). Moreover, studies analyzing routine 
care datasets specifically on CBT regarding differences between older 
and working-age adults consistently found that older adults benefit from 
CBT to a similar extent as their younger counterparts (Karlin et al., 2013; 
Karlin et al., 2015; Pomerleau et al., 2023). Further, consistent with the 
findings on various psychological treatments mentioned above, these 
studies indicated that, in CBT, treatment attrition may be lower in older 

1 Co-first authorship: Nicolas Wrede and Mareike C. Hillebrand contributed 
equally to this work.
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adults (Karlin et al., 2015) and that older adults tend to receive fewer 
sessions (Pomerleau et al., 2023).

Although previous naturalistic studies provide valuable insights into 
differences in symptom change, attrition, and treatment duration in CBT 
between older and working-age adults, they have generally treated older 
adults as a homogeneous group, typically including individuals aged 65 
years and older (Chaplin et al., 2015; Karlin et al., 2013; Karlin et al., 
2015; Saunders et al., 2021). However, due to the observed delay in age- 
related physical and cognitive decline in industrialized countries over 
recent decades, it has been suggested that individuals aged 65 to 74 
years be classified as young-old, as many in this age group maintain high 
levels of physical and cognitive functioning (Brailean et al., 2016; Ouchi 
et al., 2017). Therefore, age-related factors that may necessitate adap
tions to CBT, such as somatic comorbidities, cognitive decline, or social 
isolation (Laidlaw and Kishita, 2015; Laidlaw and Pachana, 2009), may 
be more prevalent in old-old adults (≥ 75 years) compared to young-old 
adults (65–74 years). Hence, it has been recommended to distinguish 
between these groups when evaluating the effectiveness of CBT in older 
age (Kishita and Laidlaw, 2017; Laidlaw, 2021).

To date, the only naturalistic study examining symptom change 
during psychological interventions that differentiated between sub
groups of older adults included only individuals up to the age of 74 
(Pettit et al., 2017). Therefore, it remains unclear whether the findings 
of comparable symptom change during CBT between older and working- 
age adults extend to those aged 75 and older. While Chaplin et al. (2015)
reported particularly limited access to psychological treatments for in
dividuals aged 75 and above, no study has yet compared the symptom 
change, attrition, and treatment duration in CBT under naturalistic 
conditions in this age group with those of working-age adults.

1.1. Research objective

Given the demographic shift and high prevalence of mental disorders 
in older adults, there is a critical need for effective treatments. While 
RCTs indicate comparable efficacy of CBT in older adults compared to 
working-age adults, naturalistic studies can provide insights into its 
comparative effectiveness in routine clinical settings between different 
age groups. This study contributes to the limited body of research 
comparing symptom change, attrition, and treatment duration in 
outpatient CBT between older and working-age adults under naturalistic 
conditions. Importantly, the study extends previous research by exam
ining young-old adults (65–74 years) and old-old adults (≥ 75 years) 
separately, thereby recognizing the potential differences in the risk of 
physical and cognitive decline between these groups.

2. Methods

2.1. Participants

The study's data were collected from outpatient university clinics of 
the KODAP research network (acronym for “Coordination of Data 
Acquisition at Research Clinics for Psychotherapy”). The KODAP 
Network was founded in 2013. It aims to merge and jointly evaluate 
routine assessments from multiple university outpatient clinics to gain 
enhanced insights into research and clinical care questions (Deisenhofer 
et al., 2024; In-Albon et al., 2019; Margraf et al., 2021; Teismann et al., 
2024a; Teismann et al., 2024b; Velten et al., 2017, 2025). The study 
procedures of the KODAP network have been registered in the German 
Clinical Trials Register (DRKS00015883) and approved by the Ethics 
Committee of the Faculty of Psychology at Ruhr University Bochum. All 
patients provided informed consent prior to participation.

We analyzed a retrospective dataset comprising 15,296 adult pa
tients who initiated CBT at 30 KODAP clinics between 2014 and 2022. 
The clinics classified treatments as either regularly completed (n =
7886), prematurely terminated (n = 1963), ongoing (n = 5360), 
currently suspended (n = 41), or not reimbursed (n = 46). Regularly 

completed treatments were defined as those in which the patient and 
therapist mutually agreed to terminate therapy, or when the reimburs
able session limit set by health insurance was reached. In contrast, 
prematurely terminated treatments were defined as those where therapy 
ended without mutual agreement, even though additional sessions were 
available under the session quotas. For this study, we included all 
regularly completed and prematurely terminated treatments.

To initiate treatment, all patients were required to have at least one 
ICD-10 diagnosis for which CBT is considered an appropriate treatment. 
Patients with missing data regarding their primary diagnosis (n = 768) 
were excluded resulting in a final dataset of 9081 patients aged between 
18 and 96 years. Sample characteristics are presented in Table 1. More 
than one-third of the patients (40.0 %, n = 3630) had a depressive 
disorder (including major depressive disorder and dysthymia) as their 
primary diagnosis, while approximately one-quarter (28.3 %, n = 2569) 
had an anxiety disorder (including agoraphobia, panic disorder, social 
phobia, specific phobias, generalized anxiety disorder, obsessive- 
compulsive disorder, and post-traumatic stress disorder) as their pri
mary diagnosis. More than one-third of patients (40.7 %, n = 3696) was 
assigned more than one diagnosis. Most diagnoses were based on 
structured clinical interviews (92.6 %, n = 8406) such as the Structured 
Clinical Interview for DSM-IV (SCID; Wittchen et al., 1997) or DSM-5 
(Beesdo-Baum et al., 2019) and the Diagnostic Interview for Mental 
Disorders (DIPS; Margraf et al., 2017). Further, a small percentage of 
diagnoses were based on screening questionnaires (5.6 %, n = 513) or on 
the therapist's clinical judgment (0.4 %, n = 34). 126 patients (1.4 %) 
had missing data on the diagnostic method used.

2.2. Therapists and treatment

Patients received CBT from a total of 1238 therapists, with an 
average caseload of 7.34 patients per therapist (SD = 8.65). Of these 
therapists, 396 (32.0 %) were fully trained in CBT, while 746 (60.3 %) 
were in the advanced stages of a 3-year (full-time) or 5-year (part-time) 
postgraduate CBT training program. Additionally, 79 therapists (6.4 %) 
treated patients both before and after completing their training during 
the observation period, and 17 therapists (1.4 %) had missing data 
regarding their CBT training status. The therapists had a mean age of 
31.09 years (SD = 5.13 years) and 1037 (83.8 %) were female. During 
treatment, 781 patients (8.6 %) experienced at least one therapist 
change.

All therapies were conducted in university-based outpatient CBT 
clinics and were reimbursed as CBT treatments by health insurance 
providers in Germany. Therapies were mostly individual therapies (93.7 
%, n = 8512), but also included group treatments (0.6 %, n = 55), and 
combined treatments (5.7 %, n = 514). For long-term CBT treatments (>
24 sessions), reimbursement requires the submission of a CBT-based 
individualized case conceptualization and treatment plan aligned with 
the patient's primary diagnosis. Further, the participating clinics 
implement rigorous quality monitoring in terms of diagnostics, case 
conceptualization, treatment delivery, and documentation. In line with 
German training regulations, CBT therapists in training received su
pervision at least after every fourth session. Therefore, it can be 
reasonably assumed that the treatments adhered to guideline-based CBT 
for the patient's primary diagnosis, and that therapists were subjected to 
rigorous quality monitoring and supervision.

2.3. Measures

The Beck Depression Inventory-II (BDI-II; Hautzinger et al., 2009), a 
widely used instrument in both research and clinical practice, was 
employed to measure depressive symptoms before treatment initiation 
and after treatment completion. This instrument comprises 21 items, 
each rated on a 4-point scale from 0 to 3, yielding a total score ranging 
from 0 to 63, with higher scores indicating greater severity of depres
sion. The BDI-II demonstrated good internal consistency in previous 
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studies (α = 0.89; Erford et al., 2016) and in the current sample (α =
0.92).

The Brief Symptom Inventory-53 (BSI-53; Franke, 2000) was utilized 
to assess psychopathological symptoms before treatment initiation and 
after treatment completion. This instrument contains 53 items, each 
rated on a 5-point scale from 0 (“not at all”) to 4 (“extremely”), with 
higher scores reflecting greater symptom severity. The BSI-53 captures a 
wide range of psychopathological symptoms on nine subscales (soma
tization, obsessive-compulsive, interpersonal sensitivity, depression, 

anxiety, hostility, phobic anxiety, paranoid ideation, psychoticism). A 
mean score across all items was used as a global indicator of symptom 
distress. Internal consistency for this measure was high in previous 
studies (α = 0.96; Prinz et al., 2013) and in the current sample (α =
0.96).

The Global Improvement subscale of the Clinical Global Impression 
Scale (CGI-I; Busner and Targum, 2007) was used to assess subjective 
symptom improvement. After treatment completion, both patients and 
therapists rated the patient's improvement during therapy on a 7-point 
scale, ranging from 1 (“very much improved since the initiation of 
treatment”) to 7 (“very much worse since the initiation of treatment”). 
The CGI-I provides a valuable complement to symptom questionnaire 
change scores by offering a holistic evaluation of improvement from 
both perspectives. This broader assessment is particularly suitable given 
the heterogeneity of the sample in this study.

All assessments after treatment completion were intended to be 
conducted regardless of whether the treatment was regularly completed 
or prematurely terminated.

2.4. Data analysis

We performed data analyses using R version 4.4.1 (R Core Team, 
2024). We provide statistical input and output code for all analyses of 
this study in the Supplementary Material.

2.4.1. Multiple imputation
Missing data were handled using multiple imputation by chained 

equations, implemented with the R package mice version 3.16.0 (van 
Buuren and Groothuis-Oudshoorn, 2011). Imputation was conducted at 
the item level before computing total scores of measurement scales 
(Gottschall et al., 2012). To ensure that all informative variables of the 
dataset could be used to impute missing values, the predictor matrix was 
created based on correlations and usable cases using the “quickpred” 
function within mice. A minimum correlation of r = 0.2 and at least 50 % 
usable cases were used as thresholds. We generated 50 imputed datasets. 
Data analyses were performed separately on each of the 50 imputed 
datasets and then pooled (Rubin, 1987).

2.4.2. Propensity score matching
In all analyses, age was used as a categorical variable encompassing 

three age groups: working-age adults (18–64 years), young-old adults 
(65–74 years), and old-old adults (≥ 75 years). An important source of 
bias in naturalistic studies is confounding, i.e., that risk factors for 
treatment outcome may be imbalanced between compared age groups in 
our study. We addressed this source of bias by propensity score matching 
to compare subsamples of working-age adults that were balanced with 
young-old or old-old adults regarding relevant covariates. Throughout 
data analysis, we applied a stepped approach using three models which 
stepwise included relevant covariates.

Model 1 was based on the full non-matched dataset, and we con
ducted analyses while controlling for initial symptom scores on BDI-II 
and BSI-53. Model 2 was performed using matched data based on 
patient-related and therapist-related covariates, ensuring that older 
adults were compared with younger patients who had similar charac
teristics and were treated by comparable therapists. Model 3 was con
ducted using matched data based on patient-related, therapist-related, 
and treatment-related covariates, ensuring that older adults were 
compared with working-age adults who not only had similar charac
teristics and therapists but were also treated in a comparable manner. 
Notably, treatment duration was not included as a covariate in model 3 
for analyses regarding treatment attrition and duration. A detailed 
description of all variables used for matching is provided in the Sup
plementary Material.

In all analyses conducted within model 1, age group was included as 
a categorical predictor of the respective outcome, and pairwise contrasts 
were performed to examine group differences. For all analyses within 

Table 1 
Sample characteristics in the subsamples of working-age adults (18–64 years), 
young-old adults (65–74 years), and old-old adults (≥ 75 years).

Working- 
age adults 
(N = 8793)

Young- 
old adults 
(N = 222)

Old-old 
adults (N 
= 66)

F / χ2

Age, M (SD) 35.72 
(12.66)

68.29 
(2.62)

78.92 
(3.82)

2120.1***

Female, N (%) 5604 (63.8) 153 
(68.9)

53 (80.3) 10.02**

A-level degree, N (%) 4324 (58.8) 64 (37.6) 17 (35.4) 40.77***
In a relationship, N (%) 3723 (50.7) 109 

(61.6)
23 (46.9) 8.57*

Treatment setting, N (%)
Individual 8262 (94.0) 199 

(89.6)
51 (77.3)

Group 44 (0.5) 6 (2.7) 5 (7.6) 85.32***
Both 487 (5.5) 17 (7.7) 10 (15.2)

Clinic type, N (%)
Research 1635 (20.9) 67 (33.2) 34 (52.3) 54.42***
Training 6179 (79.1) 135 

(66.8)
31 (47.7)

Session number, M (SD) 36.01 
(23.09)

29.35 
(20.02)

20.17 
(15.06)

47.32***

Primary diagnosis, N (%)
Substance use disorder 101 (1.1) 4 (1.8) 0 (0.0)
Schizophrenia 130 (1.5) 0 (0.0) 0 (0.0)
MDD (single) 1109 (12.6) 23 (10.4) 7 (10.6)
MDD (recurrent) 1967 (22.4) 43 (19.4) 10 (15.2)
MDD (remitted) 141 (1.6) 3 (1.4) 0 (0.0)
Dysthymia 317 (3.6) 10 (4.5) 0 (0.0)
Agoraphobia/Panic 
Disorder

594 (6.8) 25 (11.3) 7 (10.6)

Social Phobia 579 (6.6) 2 (0.9) 1 (1.5) 193.61***
Specific Phobia 236 (2.7) 13 (5.9) 2 (3.0)
GAD 209 (2.4) 12 (5.4) 5 (7.6)
Other phobic or anxiety 
disorders

173 (2.0) 8 (3.6) 6 (9.1)

OCD 299 (3.4) 6 (2.7) 2 (3.0)
Adjustment disorder 858 (9.8) 27 (12.2) 10 (15.2)
PTSD 385 (4.4) 4 (1.8) 1 (1.5)
Somatoform disorder 477 (5.4) 22 (9.9) 11 (16.7)
Eating disorder 300 (3.4) 2 (0.9) 0 (0.0)
Psychological/ 
behavioral factors 
associated with 
disorders/diseases 
classified elsewhere

145 (1.6) 5 (2.3) 2 (3.0)

Borderline Personality 
Disorder

231 (2.6) 0 (0.0) 0 (0.0)

Other 542 (6.2) 13 (5.9) 2 (3.0)
Number of diagnoses, M 

(SD)
1.58 (0.82) 1.37 

(0.64)
1.26 
(0.54)

24.24***

BDI-II before treatment, M 
(SD)

21.62 
(11.50)

18.21 
(10.70)

15.41 
(8.92)

27.95***

BSI-53 before treatment, 
M (SD)

1.07 (0.64) 0.84 
(0.57)

0.76 
(0.49)

32.93***

Previously received 
psychotherapy, N (%)

3738 (42.5) 109 
(49.1)

38 (57.6) 9.78**

Note. Sample characteristics were derived from non-imputed data. MDD = Major 
Depressive Disorder, GAD = Generalized Anxiety Disorder, OCD = Obsessive 
Compulsive Disorder, PTSD = Post Traumatic Stress Disorder. F = F-statistics 
from one-way ANOVA to test differences between age groups on continuous 
outcomes, χ2 = test statistics from χ2-test to test differences between age groups 
on categorial outcomes, *: p < .05; **: p < .01, ***: p < .001.
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model 2 and model 3, two separate matching procedures were con
ducted, one to match a subsample of working-age adults that has 
optimal covariate balance with young-old adults (65–74 years), and 
another one to match a subsample of working-age adults that has 
optimal covariate balance with old-old adults (≥ 75 years). These 
matched group pairs were then analyzed separately to compare the 
respective outcome between young-old adults and working-age adults 
and between old-old adults and working-age adults.

Given the underrepresentation of young-old and old-old adults in the 
sample compared to the much larger group of working-age adults, 
traditional 1:1 matching poses the risk of reduced precision by excluding 
a substantial proportion of the working-age group (Austin and Mam
dani, 2006). Specifically, 1:1 matching would pair each older adult with 
only the single most similar working-age counterpart, thereby dis
regarding numerous other potentially comparable individuals. For 
example, only 66 (0.8 %) working-age adults would be selected as the 
comparison group for old-old adults (≥ 75 years), leaving 8727 (99.2 %) 
working-age adults excluded from analysis. To address this limitation, 
full optimal matching was employed, which permits one observation 
from one group to be matched with one or more similar observations 
from the other group, as long as their similarity falls within a predefined 
threshold (Austin and Stuart, 2017). This method maximizes the use of 
available data and thereby enhances the precision of group comparisons. 
We used a caliper of 0.2 standard deviations of the logit of the propensity 
score as a threshold for matching (Austin, 2011). Covariate balance after 
matching was assessed by standardized mean differences and variance 
ratios (Austin, 2009).

As our analyses were based on multiply imputed data, we combined 
full optimal matching with multiple imputation using a within-matching 
strategy, wherein matching was conducted separately within each 
imputed dataset (Leyrat et al., 2017). The effects estimated from each 
matched imputed dataset were then pooled to provide overall estimates. 
The described matching procedure was performed using the R package 
MatchThem version 1.2.1 (Pishgar et al., 2021).

2.4.3. Symptom change
To evaluate age group differences in symptom change during treat

ment, we analyzed several indicators of treatment response and 
remission:

Response on the BDI-II and BSI-53 was defined by reliable symptom 
improvement following the approach outlined by Jacobson and Truax 
(1991). Individual pre-post difference scores were divided by the stan
dard error of the difference, which was calculated based on the standard 
deviation and internal consistency of the respective scale at baseline. 
Improvements of >1.96 standard errors were considered reliable. Based 
on this method, response on the BDI-II was defined by an absolute 
improvement of at least 9 points, whereas response on the BSI-53 was 
defined by an improvement of 0.35 points. As changes within the non- 
clinical range were not of interest for our study, only patients that met 
the clinical cutoff of at least 13 on the BDI-II (von Glischinski et al., 
2019), or at least 0.60 on the BSI-53 (Schmitz et al., 2000) before 
treatment were included in the analyses.

Response on the CGI-I was defined by a rating of either 1 (“very much 
improved”) or 2 (“much improved”). Response based on CGI-I rated by 
therapists and patients were analyzed separately.

Remission on the BDI-II was defined by achieving reliable symptom 
improvement to a score below the clinical cutoff of 13, whereas remis
sion on the BSI-53 was defined by achieving reliable symptom 
improvement to a score below 0.60.

For the analysis of age group differences in treatment response and 
remission, logistic regression models were employed using the full 
sample. Sensitivity analyses were conducted by repeating the analyses 
regarding symptom change using data exclusively from treatment 
completers, i.e., patients that did not prematurely terminate treatment 
(n = 7416). Additionally, we performed disorder-specific sensitivity 
analyses only including the 3630 patients with a depressive disorder as 

their primary diagnosis and only including the 2569 patients with an 
anxiety disorder as their primary diagnosis.

2.4.4. Treatment attrition and duration
To examine differences in treatment attrition between age groups, 

premature treatment discontinuation was predicted by age group in 
logistic regression models. Differences in treatment duration were 
examined by predicting session number by age group in analyses of 
covariance (ANCOVAs) using heteroscedasticity-consistent standard 
errors.

3. Results

3.1. Covariate balance after propensity score matching

Covariate balance was excellent in all matching procedures 
regarding young-old adults (all SMDs between − 0.01 and 0.02; all 
variance ratios between 0.86 and 1.07) and at least acceptable in all 
matching procedures regarding old-old adults (all SMDs between − 0.07 
and 0.04; all variance ratios between 0.60 and 1.19). Detailed infor
mation on covariate balance after matching is provided in the Supple
mentary Material.

3.2. Symptom change

Groupwise rates of treatment response and remission as well as re
sults of logistic regression analysis are given in Table 2. After controlling 
for relevant covariates through propensity score matching, no signifi
cant differences between young-old and working-age adults or between 
old-old and working-age adults were found in response and remission 
rates on the BSI-53 or in response rates on the CGI-I rated by patients and 
therapists. Additionally, direct comparisons between young-old and old- 
old adults within model 1 showed no significant differences regarding 
the BSI-53 (response: b = − 0.41, SE = 0.43, p = .34, OR = 0.66; 
remission: b = − 0.54, SE = 0.44, p = .22, OR = 0.58) or regarding 
response on the CGI-I rated by patients (b = − 0.23, SE = 0.35, p = .51, 
OR = 0.79) and therapists (b = − 0.28, SE = 0.32, p = .37, OR = 0.75).

However, both young-old and old-old adults exhibited significantly 
lower rates of response and remission on the BDI-II compared to 
working-age adults, even after propensity score matching. Direct com
parisons within model 1 revealed significantly lower BDI-II response 
rates in old-old compared to young-old adults (b = − 0.99, SE = 0.51, p 
= .049, OR = 0.37), while there were no significant differences in 
remission rates (b = − 0.89, SE = 0.57, p = .12, OR = 0.41).

Results from sensitivity analyses only including treatment com
pleters mostly replicated the results of the main analyses. Further, 
sensitivity analyses only including patients with depressive or, respec
tively, anxiety disorders did not reveal any significant age group dif
ferences that were not observed in the full sample. The results of the 
sensitivity analyses are provided in the Supplementary Material.

3.2.1. Exploratory post-hoc analysis
Given the considerable differences in the results between the BDI-II 

and the other outcome measures, we conducted exploratory post-hoc 
analyses to investigate potential reasons for these discrepancies. 
Research suggests that somatic symptoms may significantly influence 
BDI-II scores (Thombs et al., 2010; Wedding et al., 2007) and this may 
distort the BDI-II scores in older adults (Georgi et al., 2019; Trentini 
et al., 2005). A common separation of the BDI-II into the subscales 
“somatic-affective” (12 items; e.g., loss of energy, change in sleeping 
pattern, changes in appetite, loss of interest in sex) and “cognitive” (9 
items; e.g., sadness, pessimism, self-dislike, suicidal ideation) (Subica 
et al., 2014), suggests that 57.1 % of all BDI-II items are related to 
somatic-affective symptoms. In contrast, the subscale “somatization” of 
the BSI-53 only comprises seven items which corresponds to 13.2 % of 
all items. Hence, the distorting influence of somatic complaints on 
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change scores may be stronger for the BDI-II, than for other measures.
To explore the influence of somatic symptoms on our results, we 

compared pre-post changes on subscales of the BDI-II and BSI-53 be
tween age groups in ANCOVAs within model 3. We analyzed change on 
the BDI-II subscales “somatic-affective” and “cognitive” and on the BSI- 
53 separated into the “somatization” subscale and the rest of all items. 
To ensure comparability of results, pre-post changes on the subscales 
were standardized in these ANCOVAs. We found that young-old adults 
had significantly smaller pre-post change on the BDI-II compared to 
working-age adults on the somatic-affective subscale (b = 0.13, SE =
0.06, p = .03), but not on the cognitive subscale (b = 0.02, SE = 0.05, p 
= .67). Further, differences between old-old adults and working-age 
adults were significant on the somatic-affective subscale (b = 0.35, SE 
= 0.12, p = .003), but not on the cognitive subscale (b = 0.17, SE = 0.11, 
p = .10). Similarly, young-old adults showed significantly smaller pre- 
post change on the somatization subscale of the BSI-53 (b = 0.12, SE 
= 0.06, p = .04), but not on the remaining scale (b = − 0.02, SE = 0.05, p 
= .77). In the same way, old-old adults showed significantly lower pre- 
post change on the somatization subscale (b = 0.33, SE = 0.13, p = .01), 
but not on the remaining scale (b = 0.02, SE = 0.09, p = .81).

3.3. Treatment attrition and duration

3.3.1. Treatment attrition
Unadjusted numbers of premature treatment termination were 1615 

(18.4 %) working-age adults, 41 (18.5 %) young-old adults, and 9 (13.6 
%) old-old adults. There were no significant differences in treatment 
attrition between working-age and young-old adults in any of the 
models (model 1: b = 0.07, SE = 0.18, p = .67, OR = 1.08; model 2: b =
0.02, SE = 0.19, p = .89, OR = 1.03; model 3: b = 0.02, SE = 0.18, p =
.92, OR = 1.02). Similarly, there were no significant differences in 
treatment attrition between old-old adults and working-age adults 
(model 1: b = − 0.24, SE = 0.36, p = .50, OR = 0.78; model 2: b = − 0.39, 
SE = 0.41, p = .34, OR = 0.68; model 3: b = − 0.58, SE = 0.46, p = .21, 

OR = 0.56). Direct comparisons between young-old and old-old adults 
within model 1 revealed no significant differences (b = − 0.32, SE =
0.40, p = .43, OR = 0.73).

3.3.2. Treatment duration
Young-old adults had significantly lower session counts compared to 

working-age adults in model 1 (b = − 5.17, SE = 1.43, p < .001). 
However, these differences were only marginally significant when 
further covariates were accounted for (model 2: b = − 3.01, SE = 1.61, p 
= .06; model 3: b = − 2.99, SE = 1.63, p = .07). In the old-old adults, 
treatment duration was significantly shorter compared to working-age 
adults in all models (model 1: b = − 13.93, SE = 1.87, p < .001; model 
2: b = − 10.25, SE = 2.36, p < .001; model 3: b = − 9.98, SE = 2.59, p <
.001). Direct comparisons between young-old and old-old adults within 
model 1 revealed a significantly shorter treatment duration in old-old 
adults compared to young-old adults (b = − 8.76, SE = 2.34, p < .001).

4. Discussion

With the aim to evaluate how older adults benefit from outpatient 
CBT compared to working-age adults, this study analyzed a large clinical 
routine dataset from 9081 CBT outpatients aged 18 to 96 years. Our 
study is one of the few to compare symptom change, attrition, and 
treatment duration in CBT under naturalistic conditions between older 
and working-age adults and is notably the first to distinguish between 
young-old (65–74 years) and old-old adults (≥ 75 years). Therefore, the 
results provide nuanced insights into age-related differences in the de
livery and outcome of CBT in naturalistic settings.

Overall, our results suggest that the symptom reduction during 
outpatient CBT under naturalistic conditions is comparable between 
older adults and working-age adults. This aligns with meta-analyses 
demonstrating similar efficacy of CBT across these age groups (Kishita 
and Laidlaw, 2017; Werson et al., 2022) and with previous naturalistic 
studies (Chaplin et al., 2015; Karlin et al., 2013; Karlin et al., 2015; Pettit 

Table 2 
Results from logistic regression analysis comparing treatment response and remission in young-old adults (65–74 years) and old-old adults (≥ 75 years) with working- 
age adults (18–64 years).

Young-old adults vs. working-age adults Old-old adults vs. working-age adults

Response/remission rates, % Logistic regression Response/remission rates, % Logistic regression

Outcome Model Working-age Young-old b (SE) Odds Ratio Working-age Old-old b (SE) Odds Ratio

Response BDI-II Model 1 62.3 46.0 − 0.60 (0.20)** 0.55 62.3 23.4 − 1.59 (0.47)*** 0.20
Model 2 58.4 46.5 − 0.52 (0.22)* 0.60 55.1 24.5 − 1.44 (0.55)** 0.24
Model 3 56.6 47.0 − 0.42 (0.22)+ 0.65 51.7 22.9 − 1.33 (0.58)* 0.26

Response BSI-53 Model 1 61.7 52.3 − 0.29 (0.19) 0.75 61.7 41.3 − 0.70 (0.38)+ 0.50
Model 2 58.6 52.5 − 0.28 (0.20) 0.76 56.3 43.0 − 0.57 (0.43) 0.57
Model 3 57.8 52.5 − 0.24 (0.20) 0.78 54.3 42.9 − 0.52 (0.48) 0.60

Response CGI-I (Pat) Model 1 71.5 72.3 − 0.05 (0.18) 0.96 71.5 68.7 − 0.28 (0.31) 0.76
Model 2 73.1 72.0 − 0.05 (0.19) 0.95 73.6 68.2 − 0.26 (0.33) 0.77
Model 3 72.3 72.1 − 0.01 (0.19) 0.99 69.6 69.8 0.00 (0.39) 1.00

Response CGI-I (Th) Model 1 58.9 56.4 − 0.18 (0.15) 0.83 58.9 50.8 − 0.47 (0.29) 0.63
Model 2 60.2 56.0 − 0.17 (0.16) 0.84 59.6 50.6 − 0.38 (0.32) 0.69
Model 3 58.4 56.1 − 0.09 (0.15) 0.91 53.5 52.5 − 0.05 (0.34) 0.95

Remission BDI-II Model 1 43.2 30.3 − 0.68 (0.22)** 0.51 43.2 17.2 − 1.57 (0.52)** 0.21
Model 2 43.6 30.7 − 0.56 (0.22)* 0.57 43.8 17.6 − 1.34 (0.61)* 0.26
Model 3 41.3 31.0 − 0.46 (0.22)* 0.63 40.1 18.5 − 1.12 (0.62)+ 0.33

Remission BSI-53 Model 1 35.3 33.2 − 0.23 (0.20) 0.80 35.3 26.3 − 0.77 (0.40)+ 0.46
Model 2 37.8 33.3 − 0.20 (0.21) 0.81 41.2 29.0 − 0.56 (0.43) 0.57
Model 3 36.6 33.3 − 0.15 (0.21) 0.86 37.9 28.6 − 0.46 (0.46) 0.63

Note. Model 1 only included initial outcome scores as covariates, model 2 was based on propensity score matching using patient- and therapist-related covariates, 
model 3 was based on propensity score matching using patient-, therapist-, and treatment-related covariates. For response and remission analyses regarding BDI-II and 
BSI-53, only patients with clinical intake symptoms on the respective scale were included (6234 working-age adults, 129 young-old adults, and 33 old-old adults for the 
BDI-II; 6619 working-age adults, 140 young-old adults, and 39 old-old adults for the BSI-53). b = logistic regression coefficient, SE = standard error, +: p < .10, *: p <
.05; **: p < .01, ***: p < .001.
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et al., 2017; Pomerleau et al., 2023; Saunders et al., 2021). Importantly, 
our findings contribute to the literature by showing that this also holds 
true for adults aged 75 years and above. Therefore, the common pessi
mism surrounding the use of CBT in older adults is unwarranted. Our 
findings, together with studies showing lower perceived competence 
among therapists in training when treating older patients compared to 
younger ones (Kessler and Blachetta, 2020), support recent calls for the 
increased integration of geropsychology into CBT training curricula 
(Becker et al., 2020; Hinrichsen et al., 2018).

In addition to these encouraging results, our findings revealed a 
measurement-specific pattern that warrants attention. Specifically, we 
observed lower rates of response and remission in older adults on the 
BDI-II, but not on the BSI-53 or the CGI-I. The BDI-II may be less suitable 
for older adults due to distortion by age-related functional limitations 
(Georgi et al., 2019). Fittingly, age group differences were confined to 
the somatic-affective subscale of the BDI-II, suggesting that the somatic 
focus may be problematic for older populations. Further, the finding that 
changes on the somatic-affective subscale were particularly small in old- 
old adults supports the explanation that the observed differences in 
symptom improvement can be attributed to age-related somatic com
plaints. Future research and practice should critically consider potential 
bias in outcome measures in older adults due to age-related somatic 
symptoms.

In line with previous research, our findings suggest that older age is 
not a risk factor for premature treatment termination in CBT under 
naturalistic conditions (Chaplin et al., 2015; Karlin et al., 2013; Pom
erleau et al., 2023; Saunders et al., 2021). However, consistent with 
earlier studies, we found that older adults received fewer CBT sessions 
compared to working-age adults (Pomerleau et al., 2023; Saunders et al., 
2021). Importantly, our results extend this evidence by showing that this 
difference in session count is even more pronounced in old-old adults 
compared to young-old adults. Although the relationship between 
treatment duration and CBT effectiveness is unclear, with some evidence 
suggesting that the number of sessions is not associated to better 
outcome (Cuijpers et al., 2013), the causes behind this pattern warrant 
further exploration. Age-related stereotypes, for example, may influence 
both patients' and therapists' expectations of treatment success, leading 
to earlier treatment termination for older adults (Gellert et al., 2021; 
Kessler and Blachetta, 2020). Additionally, access barriers such as 
limited mobility may impede older individuals' ability to engage in 
outpatient psychotherapy for extended periods (Lavingia et al., 2020).

4.1. Limitations and future research

The present study has several limitations to be mentioned. First, the 
subsample of older adults that show up in outpatient psychotherapy 
clinics probably represents a selective subsample of older adults with 
mental disorders (Gellert et al., 2021). Especially, home-bound, 
vulnerable older adults may be not represented (Tegeler et al., 2020). 
Consequently, the results of this study cannot be readily extrapolated to 
the general population of older adults with mental disorders, but only 
refer to older adults that seek outpatient psychotherapy.

Second, certain diagnostic groups were underrepresented among the 
older patients in our sample, which limits the generalizability of our 
findings to these populations. This includes, for example, older in
dividuals with substance use disorders, eating disorders, schizophrenia, 
or personality disorders. Hence, our conclusions primarily apply to older 
adults with depressive, anxiety, and somatoform disorders rather than 
across diagnostic categories.

Third, the relatively small group sizes of older adults compared to 
working-age adults limit statistical power of group comparisons. Hence, 
we may not have been able to detect small differences between these 
groups.

Fourth, the narrow range of available symptom measures presents a 
notable limitation. While these measures collectively capture a broad 
spectrum of common psychopathological symptoms, they are not 

equally suited to adequately reflect meaningful symptom changes across 
all included disorders.

Fifth, despite our efforts to account for relevant covariates using 
propensity score matching, unmeasured covariates could confound the 
relationship between age group and outcomes. Due to the use of natu
ralistic data, only a limited set of variables was available, which in
troduces the risk that important covariates were not captured. For 
example, physical health status, cognitive functioning, or additional 
pharmacological treatment could not be addressed in our analyses.

Sixth, the uncertainty surrounding treatment fidelity presents 
another limitation that is common in studies using routine care data. 
Although we reasonably assume that treatments adhered to guideline- 
based CBT, this assumption cannot be directly verified due to the lack 
of fidelity assessments. This may be particularly problematic as evidence 
suggests that patient age may influence the treatment decisions made by 
therapists (Kessler and Schneider, 2017). Hence, the comparability of 
treatments received by older and younger patients remains uncertain.

Finally, the observational design of our study presents an important 
limitation. Pre-post symptom changes do not necessarily equate to 
causal treatment effects, as they fail to account for how symptoms would 
have developed if the patient had not received treatment (Langkaas 
et al., 2018). Hence, potential systematic age group differences in this 
counterfactual untreated symptom development could not be accounted 
for. Future studies should include untreated control groups to provide 
more accurate insights into age group differences in the treatment ef
fects of CBT under naturalistic conditions. Thereby, recent methods to 
obtain control conditions for naturalistic studies may be useful (Kaiser 
et al., 2023).

5. Conclusion

This study is one of the few that compared symptom change, attri
tion, and treatment duration in outpatient CBT between older and 
working-age adults and the first that thereby distinguished between 
young-old (65–74 years) and old-old adults (≥ 75 years). The results 
indicate that symptom reduction and attrition during CBT is comparable 
between working-age adults, young-old adults, and old-old adults, while 
young-old and old-old adults tend to receive fewer sessions. The findings 
thus contribute to the growing body of evidence contradicting the 
persistent belief that older individuals are unable to benefit from CBT.
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