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Abstract

IMPORTANCE Physical diseases co-occur with late-life depression (LLD). The influence of physical

diseases and the subjective perception of physical health (PPH) on treatment outcome in LLD,

however, is not well understood.

OBJECTIVE To assess the association of physical diseases and PPHwith the outcomes of 2 different

types of psychotherapy in LLD.

DESIGN, SETTING, AND PARTICIPANTS This post hoc secondary analysis of a multicenter,

observer-blinded, controlled, parallel-group randomized clinical trial assessed participants 60 years

or older with moderate to severe depression recruited at 7 psychiatric-psychotherapeutic outpatient

trial sites in Germany fromOctober 1, 2018, to November 11, 2020. Data analysis was performed from

April 1 to October 31, 2023.

INTERVENTIONS Patients received LLD-specific cognitive behavioral therapy (LLD-CBT) or

supportive unspecific intervention (SUI).

MAINOUTCOMESANDMEASURES Depression severity, response, and remission weremeasured

during treatment and at 6-month follow-up by the change in the 30-item Geriatric Depression Scale

(GDS) score. Physical health and PPHwere assessed by the number of physical diseases, Charlson

Comorbidity Index (CCI), and theWorld Health Organization Quality of Life Brief Version physical

health subscale.

RESULTS A total of 251 patients were randomized to LLD-CBT (n = 126) or SUI (n = 125), of whom

229 (mean [SD] age, 70.2 [7.1] years; 151 [66%] female) were included in the intention-to-treat

analysis. Patients with low andmoderate PPH at baseline had significantly less reduction in the GDS

score across both treatment groups than patients with high PPH (estimated marginal mean

difference [EMMD], 2.67; 95%CI, 0.37-4.97; P = .02 for low PPH and EMMD, 1.82; 95%CI, 0.22-3.42;

P = .03 for moderate vs high PPH). Higher PPH at baseline was associated with higher likelihood of

response (odds ratio [OR], 1.04; 95% CI, 1.00-1.06; P = .009) and remission at the end of treatment

(OR, 1.04; 95% CI, 1.02-1.08; P = .002) and response (OR, 1.05; 95% CI, 1.02-1.08; P < .001) and

remission at follow-up (OR, 1.06; 95% CI, 1.03-1.10; P < .001) across both treatment groups.

However, a significant interaction of PPHwith treatment group was observed with low PPH at

baseline being associated with significantly larger reduction in GDS scores in SUI compared with

LLD-CBT at the end of treatment (EMMD, −6.48; 95% CI, −11.31 to −1.64; P = .009) and follow-up

(EMMD, −6.49; 95% CI, −11.51 to −1.47; P = .01). In contrast, patients with high PPH at baseline had a

significantly greater reduction in GDS scores in LLD-CBT compared with SUI at all time points (week
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Abstract (continued)

5: EMMD, −4.08; 95% CI, −6.49 to −1.67; P = .001; end-of-treatment: EMMD, −3.67; 95% CI, −6.72 to

−0.61; P = .02; and follow-up: EMMD, −3.57; 95%CI, −6.63 to −0.51; P = .02). The number of physical

diseases or CCI at baseline did not have an effect on the change in GDS score, response, or remission,

neither across both groups nor within either group.

CONCLUSIONSANDRELEVANCE In this secondary analysis of a randomized clinical trial, subjective

PPHwas associated with treatment outcome, response, and remission in psychotherapy of LLD.

Patients with LLD responded differently to LLD-CBT and SUI, depending on their baseline PPH score.

Treatment approaches for patients with LLD should address PPH in personalized interventions.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT03735576; Deutsches Register Klinischer

Studien Identifier: DRKS00013769

JAMA Network Open. 2024;7(4):e245841. doi:10.1001/jamanetworkopen.2024.5841

Introduction

Late-life depression (LLD) is often accompanied by physical diseases andmobility restrictions.

Previous studies have delineated a link among LLD, physical diseases, andmortality.1,2 Physical

diseases have been reported to be negatively associated with treatment outcome in LLD.3-5 Ameta-

analysis showed a statistically significant pooled effect size in conjunction with a high level of

heterogeneity of the included studies.6However, physical diseases were assessed inconsistently in

the studies and included objective assessments of somatic diseases and self-ratings of physical

health. Importantly, the objective recording of the number of physical diseases and somatic

comorbidities needs to be differentiated from the patient’s subjective perception of the somatic

illnesses. Furthermore, perceptions of health have been studied as potential factors associated with

physical health outcomes and are highly suggestive of mortality in the geriatric population.7 Few

studies have assessed the association of perceived physical health (PPH) and treatment outcome in

LLD.8 In a prospective, observational cohort study, poor PPH was associated with longer time to

remission in 239 patients with LLD undergoing psychiatric treatment.7 In a study in a primary care

setting, low PPHwas associated with poor remission rates in a care management program for LLD.9

Studies on the role of PPH as a variable in psychotherapy treatment outcome in LLD in psychiatric

and psychotherapeutic settings are scarce. Most studies are of limited sample size, are single-center

studies, or recruited participants through primary care, which limits the generalizability to clinical

populations with moderate to severe LLD. Evidence from an open combination treatment trial of

nortriptyline and interpersonal psychotherapy for LLD suggested that lower PPH before treatment

was associated with lack of response and remission during treatment.10,11 In contrast, PPH was not

associated with treatment response to cognitive behavioral therapy (CBT) in an exploratory study of

60 patients with LLD.12 In summary, the evidence of the association of physical diseases and PPH

with psychotherapy treatment outcome in LLD remains inconclusive. Clarifying this association is of

particular importance because it might help to understand the factors that are associated with

response to psychotherapy in LLD. Identifying factors associated with patient responsemight assist

in treatment decision-making and provide opportunities to improve treatment efficacy in these

patients by developing targeted, personalized interventions.

Previous work found that both an LLD-specific CBT (LLD-CBT) and a supportive unspecific

intervention (SUI) significantly reduce depressive symptoms in LLD, without evidence of superiority

of LLD-CBT.13Here, we present the results of a post hoc secondary analysis of the study14

investigating the association of physical diseases and PPHwith treatment outcome in both treatment

groups. We tested whether high PPH at baseline would be associated with a greater reduction of

depression severity and a higher likelihood of response and remission over the course of the
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treatments. This is the first multicenter study, to our knowledge, to investigate the association of

both physical diseases and PPH separately on psychotherapy treatment outcome, response, and

remission in LLD in a psychiatric-psychotherapeutic setting.

Methods

StudyDesign

This is a post hoc analysis of the Cognitive Behavioral Therapy for Late-Life Depression (CBTlate)

trial.13Details on the study design have been published previously,14 and the trial protocol is given in

Supplement 1. Patients were recruited from 7 psychiatric university hospitals or psychotherapy

university centers in Germany. All participants provided written informed consent before all study

procedures. Patients whomet eligibility criteria at baseline were randomly assigned (1:1

randomization) to LLD-CBT or SUI. All clinical interviews and outcome assessments were conducted

by raters who were blinded to the treatment arm allocation. The study was approved by the

University of Cologne Institutional Review Board/Institutional Ethical Committee and by all other

local institutional review boards or institutional ethical committees at the sites before initiation of the

trial. This study follows the Consolidated Standards of Reporting Trials (CONSORT) reporting

guideline for randomized studies (eFigure in Supplement 2).

Participants

We recruited 251 outpatients aged 60 years or older with LLDwhomet the diagnostic criteria for

moderate to severe major depressive disorder assessed by trained raters using the validated

standard clinical Mini-International Neuropsychiatric Interview for Diagnostic and Statistical Manual

of Mental Disorders (Fifth Edition), version 7.0.2 (see the trial protocol in Supplement 1).15We

included participants with a 30-item Geriatric Depression Scale (GDS)16 score greater than 10, Quick

Inventory of Depressive Symptomatology–Clinician Rating17 score greater than 10, and

Mini-Mental-Status-Test18 score greater than 25. The exclusion criteria are presented in detail in the

trial protocol in Supplement 1.

OutcomeMeasures

Assessments were conducted at baseline, in week 5, at the end of treatment in week 10 (EOT), and

at follow-up 6 months after randomization. Depression severity, response, and remission were

measured during treatment and at 6-month follow-up by the change in GDS score. Physical health

and PPH were assessed by the number of physical diseases, Charlson Comorbidity Index (CCI), and

theWorld Health Organization Quality of Life Assessment physical health subscale.

Depressive Symptoms

The primary end point was depressive symptoms, which were measured using the 30-item GDS

(range, 0-30, with higher scores indicating more severe symptoms), a widely established, self-report

measure of depressive symptoms in older individiuals.16,19 The primary outcomewas defined as the

change in GDS score from baseline to EOT.

Measures of Physical Health and Comorbidities

Asmeasures of physical health and comorbidities, the number of physical diseases and the CCI were

used. The number of physical diseases was identified by the patients’ medical history data and

medical records. Physical comorbidities were assessed by the CCI, which is considered the gold

standardmeasure to assess comorbidity in clinical research.20

Perceived Physical Health

The objective measures of physical health were complemented by the assessment of the patient’s

PPH. This measure represents the subjective self-perception of physical health in contrast to
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information obtained frommedical history and records. We assessed PPH by the German version of

the World Health Organization Quality of Life Brief Version (WHOQOL-BREF) physical health

subscale, which is a widely used and standardized questionnaire available in many culturally

appropriate language versions that enables the assessment and international comparisons of PPH.

Each of the 7 items is rated on a 5-point rating scale by the patient and assesses the subjective

perception of physical health (eg, item 15: “Howwell are you able to get around physically?”). Higher

scores indicate better self-rated PPH. TheWHOQOL-BREF has good psychometric properties and is

a reliable and valid instrument.21,22

Interventions

The interventions included 15 twice-weekly sessions during 8 weeks of manual-based, individual,

outpatient treatment in each arm of the trial. The LLD-CBT intervention is a form of CBT with 6

modules tailored to address late-life specific psychological factors.13,14,23 In contrast, the active

control intervention SUI uses supportive and general but nonspecific interventions. The SUI

treatment sessions were unstructured, with content and process determined by the patient.13 All

therapists were trained in both interventions and delivered either one according to individual

randomization. Adherence was ensured by continuous central supervision of all therapists and by

recording of all therapy sessions on film with central adherence assessment on randomly selected

recordings.13,14

Statistical Analysis

In this post hoc analysis, we applied a mixedmodel for repeatedmeasures (MMRM) approach to

investigate the change in depression severity over time, as measured by the GDS. We investigated

whether the variables of interest (PPH score, number of physical diseases, and CCI) at baseline were

associatedwith the trajectory of change in GDS score over time.We performed the analyseswith all

variables of interest as continuous variables. The change in GDS from baseline to all time points (GDS

score at the time pointminus baseline GDS score) was evaluated by anMMRMwith the fixed effects

of baseline GDS score, therapist, treatment group, visit, age, gender, variable of interest, and the

interactions of treatment × visit, variable of interest × visit, and variable of interest × treatment

(heterogenous first-order autoregressive structured covariancematrix over time) with

correspondingmarginal means and contrast tests. Variables of interest were included separately in

the model. Additionally, the variable PPH was converted from a continuous to a categorical variable

for the purpose of comparisons between groups. Previous evidence onWHOQOL-BREF cutoff points

in older adults has shown that a score of 60 or greater is sensitive for adequately differentiating older

adults with good or satisfactory health from those with worse or unsatisfactory health.24-26 To

analyze the associations with PPH in amore detailed manner, the converted categorical variable had

3 levels: (1) low (�1 SD below the mean; score of �38), (2) moderate (>1 SD below the mean and

�60; score of 39-60), and (3) high (score of >60). We calculated effect sizes (Cohen d) for both

treatment groups separately by dividing the difference from the GDS scores at EOT to baseline by the

SD of the baseline GDS score.

In addition, we assessed remission (�10 points on the GDS) and response (all remitted patients

and patients with reduction of �50% of the baseline GDS score) at EOT and at follow-up. We

performed hierarchical logistic regression analyses to identify the contribution of the variables age,

gender, GDS score at baseline, number of physical diseases, CCI, and PPH to the dependent variable

response and remission at EOT and follow-up, respectively. Age, gender, and GDS score at baseline

were entered in step 1. In step 2, the number of physical diseases and CCI were added, and in step 3,

the PPH and the interaction of PPH × treatment were included. Linearity was tested using the

Box-Tidwell procedure.27 Bonferroni correction was applied to all terms in the logistic regression

models.28 R2 according to Nagelkerke was calculated as overall effect size measure.29 The full

analysis set was derived from the intention-to-treat population (ITT; all participants randomized with

a valid baseline assessment and at least 1 valid follow-up outcome assessment). Analyses of the
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participants treated and observed per protocol (PP; all participants without major protocol

violations, at least 9 sessions in 1 of the interventions and all outcome assessments) were performed

along the same lines as the ITT population. A 2-sided P < .05was considered statistically significant.

Data analysis was performed from April 1, 2023, to October 31, 2023. The analyses were performed

with SPSS Statistics software, version 28 (IBM Corp).

Results

Demographic Data and Baseline Characteristics

Between October 1, 2018, and November 11, 2020, we randomly assigned 251 patients to LLD-CBT

(n = 126) or SUI (n = 125) (eFigure and eTable 1 in Supplement 2). The ITT population consisted of 229

participants, including 115 in LLD-CBT and 114 in SUI. A total of 213 of 251 participants fulfilled the

criteria of the PP population, including 105 in the LLD-CBT and 108 in the SUI group. The relevant

baseline demographics and clinical characteristics of the sample are described in the Table. The

mean (SD) age across both groups was 70.2 (7.1) years. A total of 151 participants (66%) were female

and 78 (34%) were male. Three participants (1%) self-identified as Asian, 1 as Hispanic (0.4%), and

225 (98%) as non-Hispanic White. Race was self-reported by study participants, and race categories

were defined by investigators based on the US Office of Management and Budget’s revisions to the

standards for the classification of federal data on race and ethnicity. A total of 178 participants (78%)

were not employed or retired. The participants were all outpatients and resided independently at

home alone, with their spouse, or with other family members (siblings or children). At baseline, the

Table. Baseline Demographics and Clinical Characteristics of the Intention-to-Treat Samplea

Characteristic
LLD-CBT
(n = 115)

SUI
(n = 114)

Overall
(N = 229)

Age, y

Mean (SD) 69.6 (7.3) 70.7 (6.9) 70.2 (7.1)

Median (IQR) [range] 68 (64-74) [60-92] 70 (65-77) [60-87] 69 (64-75) [60-92]

Gender

Female 83 (72) 68 (60) 151 (66)

Male 32 (28) 46 (40) 78 (34)

Race and ethnicity

Asian 2 (2) 1 (1) 3 (1)

Hispanic 1 (1) 0 1 (<1)

Non-Hispanic White 112 (97) 113 (99) 225 (98)

Relationship status

Single, separated, or widowed 59 (51) 60 (53) 119 (52)

Married or with partner 56 (49) 54 (47) 110 (48)

Living alone 51 (44) 49 (43) 100 (44)

Education level, y

Mean (SD) 14.7 (2.7) 14.8 (3.7) 14.8 (3.2)

Median (IQR) [range] 15 (12-17) [8-20] 15 (12-17) [8-36] 15 (12-17) [8-36]

Employment

Currently employed 25 (22) 26 (23) 51 (22)

Unemployed or retired 90 (78) 88 (77) 178 (78)

Baseline number of physical diseases, mean (SD) 3.2 (1.9) 3.1 (1.9) 3.1 (1.9)

Baseline Charlson Comorbidity Index, mean (SD) 3.2 (1.4) 3.4 (1.8) 3.3 (1.6)

Baseline WHOQOL-BREF physical health score
(possible range, 0-100)

Mean (SD) 53.8 (15.8) 52.5 (14.5) 53.1 (15.1)

Median (IQR) [range] 54 (43-64) [14-90] 52 (43-64) [21-82] 54 (43-64) [14-90]

Baseline GDS score (possible range, 0-30),
mean (SD)

21.0 (4.3) 20.4 (4.2) 20.7 (4.3)

Abbreviations: GDS, Geriatric Depression Scale;

LLD-CBT, late-life depression–specific cognitive

behavioral therapy; SUI, supportive unspecific

intervention; WHOQOL-BREF, World Health

Organization Quality of Life Brief Version.

a Data are presented as number (percentage) of

participants unless otherwise indicated.
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mean (SD) GDS score was 20.7 (4.3). Themean (SD) baselineWHOQOL-BREF physical health score

was 53.1 (15.1), with a range of 14 to 90. Themean (SD) number of physical diseases was 3.1 (1.9), and

themean (SD) CCI was 3.3 (1.6).

Association of Baseline Variables andGDS Scores During Treatment

TheMMRM showed a significant main effect for age (F = 6.53; P = .01) and for treatment (F = 7.44;

P = .007). Lower age at baselinewas associatedwith greater reduction of GDS scores than higher age

in both treatment groups. There was a significant main effect for the variable PPH at baseline as a

continuous variable (F = 14.77; P < .001), showing that lower scores in PPH at baseline compared

with higher scores were associated with less reduction of GDS scores over time across both

treatment groups. Themain effect for PPH at baseline as a categorical variable based on the

converted PPH variable at 3 levels was also significant (F = 3.58; P = .03). Patients with low and

moderate PPH at baseline had significantly less reduction in GDS score than patients with high PPH

at baseline (estimated marginal mean difference [EMMD], 2.67; 95% CI, 0.37-4.97; P = .02 for low

PPH and EMMD, 1.82; 95%CI, 0.22-3.42; P = .03 formoderate vs high PPH) (Figure 1). The effect size

estimates for the GDS reduction in single-group, pretest-posttest design at EOTwere d = −1.44 (95%

CI, −2.05 to −0.83) for low PPH, d = −1.58 (95% CI, −1.90 to −1.25) for moderate PPH, and d = −1.91

(95% CI −2.33 to −1.49) for high PPH.

Themain effect sizes for sex (P = .55), number of physical diseases (P = .42), and CCI at baseline

(P = .69)were not significant. The variable of interest × treatment interactionwas significant for PPH

at baseline as a continuous (P = .001) and categorical variable (P = .001) (Figure 2), respectively. In

patients with low PPH at baseline, there was a significant between-group difference in the change in

GDS scores in favor of SUI (EMMD, −5.33; 95% CI, −9.18 to −1.47; P = .007). In these patients, the

change in GDS scores was significantly larger in the SUI compared with the LLD-CBT group at EOT

(EMMD, −6.48; 95% CI, −11.31 to −1.64; P = .009) (Figures 2 and 3) and at follow-up (EMMD, −6.49;

95%CI, −11.51 to −1.47; P = .01). The significant effect size difference of the 2 treatment groups at EOT

was d = −0.74 (95% CI, −1.47 to −0.01), favoring SUI. In the group of patients with high PPH at

baseline, there was a significant between-group difference in the change in GDS scores in favor of

LLD-CBT at week 5 (EMMD, −4.08; 95% CI, −6.49 to −1.67; P = .001), EOT (EMMD, −3.67; 95% CI,

−6.72 to −0.61; P = .02) (Figure 2), and follow-up (EMMD, −3.57; 95% CI, −6.63 to −0.51; P = .02)

(Figure 4). The significant effect size difference of the 2 treatment groups at EOTwas d = −0.67

(95% CI, −1.13 to −0.21), favoring LLD-CBT. In patients with moderate PPH at baseline, there was no

Figure 1. EstimatedMarginalMeans of the Change inGeriatric Depression

Scale (GDS) Score FromBaseline to Follow-Up, by Perception of Physical

Health at Baseline (Low,Moderate, andHigh) AssessedWith theWorld

Health Organization Quality of Life Brief Version Physical Health Score
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significant treatment group difference in the change in GDS scores at any time point. The

nonsignificant effect size difference of the treatment groups at EOTwas d = −0.15 (95% CI, −0.53 to

0.23). The interaction term variable of interest × treatment was not significant for the number of

physical diseases or CCI at baseline. All analyses were repeated for the PP population, which

confirmed the findings of the ITT population.

Figure 2. EstimatedMarginal Means of the Change in the Geriatric

Depression Scale (GDS) Score FromBaseline to End of Treatment (EOT)

for 3 Groups of Perception of Physical Health at Baseline (Low,Moderate,

and High) AssessedWith theWorld Health Organization Quality

of Life Brief Version (WHOQOL-BREF) Physical Health Score
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In patients with low perceived physical health at baseline, the reduction in GDS

score from baseline to the end of treatment was significantly larger in the

supportive unspecific intervention (SUI) group than in the late-life depression–

specific cognitive behavior therapy (LLD-CBT) group. In patients with high

perception of physical health at baseline, the reduction in GDS score from

baseline to EOTwas significantly larger in the LLD-CBT group comparedwith the

SUI group. Error bars indicate the 95% CIs of the estimatedmarginal means of

change in GDS score in themixedmodel for repeatedmeasures.

Figure 3. EstimatedMarginal Means of the Change in Geriatric

Depression Scale (GDS) Score FromBaseline to Follow-Up for Patients

With Low Perception of Physical Health (World Health Organization

Quality of Life Brief Version Physical Health Score ≤38) at Baseline
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Associations AmongBaseline Variables, Response, and Remission

A summary of the 3 steps entered in the hierarchical logistic regression analyses for response and

remission at EOT and follow-up are presented in eTables 2 and 3 in Supplement 2. There was no

evidence of problems with linearity or multicollinearity. The correlations among the variables

included in themodels were very low. The correlation between PPH and number of physical diseases

was r = −0.19, the correlation between PPH and CCI was r = −0.10, and the correlation between PPH

and GDS score was r = −0.28. The correlation was r = −0.006 between GDS score at baseline and

number of physical diseases and r = −0.040 between GDS score at baseline and CCI. The logistic

regression for response at EOTwas statistically significant for all 3models (eTable 2 in Supplement 2).

There was a significant association between age and response at EOT (odds ratio [OR], 0.93; 95%

CI, 0.88-0.98; β [SE] = −0.07 [0.03]; P = .006), with higher age being associated with lower

likelihood of response at EOT. Furthermore, there was a significant association between PPH at

baseline and response at EOT (OR, 1.04; 95% CI, 1.01-1.06; β [SE] = 0.04 [0.01]; P = .009), with

higher PPH being associated with higher likelihood of response at EOT. The increase in explained

variance by the inclusion of PPH inmodel 3 was 4.9% (Nagelkerke R2 = 0.14; P = .004). The analyses

for response at follow-up showed a significant association between PPH at baseline and response at

follow-up (OR, 1.05; 95% CI, 1.02-1.08; β [SE] = 0.05 [0.02]; P < .001), with higher PPH being

associated with higher likelihood of response at follow-up. The response at follow-up was only

significant for model 3, resulting in an increase in explained variance of 9.4% (Nagelkerke R2 = 0.14;

P = .009). For remission at EOT all models were significant (eTable 2 in Supplement 2). There was a

significant association between age and remission at EOT (OR, 0.92; 95% CI, 0.87-0.97; β

[SE] = −0.08 [0.03]; P = .003), with higher age being associated with lower likelihood of remission

at EOT. Furthermore, there was a significant association between PPH at baseline and remission at

EOT (OR, 1.04; 95% CI, 1.02-1.08; β [SE] = 0.04 [0.02]; P = .002), with higher PPH being associated

with higher likelihood of remission at EOT. The increase in variance explained by the inclusion of PPH

inmodel 3was 7% (Nagelkerke R2 = 0.20; P < .001). The analyses for remission at follow-up showed

a significant association between PPH at baseline and remission at follow-up (OR, 1.06; 95% CI,

1.03-1.10; β [SE] = 0.06 [0.02]; P < .001), with higher PPH being associated with higher likelihood of

remission at follow-up. The analyses for remission at follow-upwas only significant formodel 3, with

Figure 4. EstimatedMarginal Means of the Change in the Geriatric

Depression Scale (GDS) Score FromBaseline to Follow-Up for Patients

With High Perception of Physical Health (World Health Organization

Quality of Life Brief Version Physical Health Score >60) at Baseline
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an increase in explained variance of 12.1% (Nagelkerke R2 = 0.16; P = .002). Patients with higher PPH

at baselineweremore likely to respond and to remit at EOT and follow-up in both treatment groups.

The interaction term P × treatment was not significant for response or remission at any time point.

Discussion

We investigated the association of physical diseases and PPHwith depression severity, response, and

remission to LLD-CBT and SUI in patients with LLD. First, our results show that objective measures

of physical health (number of physical diseases and somatic comorbidities) were not associated with

treatment outcome, response, or remission during psychotherapy in LLD. Patients with LLD

benefitted from both treatments regardless of their physical health assessed bymedical history, data

frommedical records, and somatic comorbidities measured with the CCI.

In contrast, the self-rating of physical health was identified as an independent factor associated

with the change in depression severity (GDS), response, and remission during LLD-CBT and SUI. High

PPH at baselinewas associatedwith greater GDS reduction during treatment and follow-up, whereas

low baseline PPHwas associated with neither GDS reduction nor response or remission during

psychotherapy of LLD.

Second, we found evidence of differential treatment effects of LLD-CBT and SUI on the change

in GDS score as a function of PPH at baseline. In patients with high PPH at baseline, there was a

significant between-group difference in the change in GDS scores in favor of LLD-CBT comparedwith

SUI at all time points. In contrast, patients with low PPH at baseline showed a larger change in GDS

scores from baseline to EOT and follow-up in the SUI compared with the LLD-CBT group.

We conclude that despite the lack of statistically significant differences in the 2 treatments

reported from themain analysis of this trial,13 there are considerable subgroup interactions. The

finding that LLD-CBT had a larger effect size in patients with high PPHmight suggest that this group

may particularly benefit from amore directive intervention, which requires concrete activities from

the patients. Patients with low PPHmay be less capable of following a highly structured CBT

intervention andmay require a less demanding but supportive and accepting approach. Our data

demonstrate that the subjective experience of health is more relevant for the treatment response to

psychotherapy than actual physical morbidity. Nevertheless, the underlying cause of the differential

outcomes remains unclear, and the hypothesized explanation requires subsequent empirical

confirmation in additional trials.

As such, our data do not directly support previous studies and ameta-analysis, which reported

objective indicators of physical diseases to be negatively associated with treatment outcome in

LLD.3-6 This might be explained by the fact that thementionedmeta-analysis6was limited by a high

heterogeneity of included studies and consisted of biological, psychosocial, and combined treatment

trials (eg, pharmacologic treatments, psychotherapy, and primary care management programs).

Additionally, physical disease was assessed inconsistently in the studies and included objective

assessments of somatic diseases and self-ratings of physical health. As we showed in our analyses,

the objective recording of the number of physical disease and somatic comorbidities should be

differentiated from the patient’s subjective perception of the somatic illnesses. Furthermore, in our

trial we focused on patients with moderate to severe depression and recruited them from a clinical

psychiatric/psychotherapeutic setting. Thus, our sample is distinct from that of other studies because

many previous trials19,30-32 in LLD recruited participants through primary care or as self-referrals. In

addition, we recruited a large sample size, which makes our study more robust against type II error.

Although a previous study found an association of the PPH with a lack of response and remission in

LLD, the authors evaluated an open combination treatment of nortriptyline and interpersonal

psychotherapy, which is not equivalent to the comparison of LLD-CBT and SUI in our study.8,10,11
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Implications

Our results have several important clinical implications. First, the contrast in response and remission

patterns between patients with LLD based on their PPH could provide opportunities to improve

treatment efficacy in these patients. Considering individual differences in PPH before treatment as

one factor might significantly improve treatment effectiveness for this patient group when selecting

a therapeutic modality for patients with LLD. A routine assessment of PPH in clinical practice is still

rarely implemented but might be relevant for the selection of an effective treatment. Second, our

results imply that physical disease is only associated with treatment response and remission in

psychotherapy of LLDwhen it results in a subjective feeling of reduced physical health and

impairment. Because PPH reflects the subjective self-perception of the patient’s physical health, it

might be modifiable and targeted in psychotherapeutic interventions. These interventions might

include, but are not limited to, changing the patient’s subjective appraisal of physical concerns and

developing coping strategies that might help patients better adjust to physical changes at older ages,

especially in patients with LLD and low PPH. Thus, innovative psychotherapeutic approaches, such

as modular psychotherapy,33-35which consider transdiagnostic and individual factors, are needed in

patients with LLD to integrate the change of PPH into the therapeutic process. Future studies should

investigate the effectiveness of these treatment approaches in patients with LLD and take PPH as

an individual baseline variable into account.

Limitations

The current findings should be considered in the context of several limitations. First, our study did

not include a less intense control condition or waiting list to test the effect directly against the

untreated natural course of the disorder. Second, this is a post hoc analysis of the CBTlate trial, and

the results from these secondary analyses are exploratory. As such, they are hypothesis-generating

but not confirmatory. Third, the cutoff scores used for the 3 categories of the WHOQOL-BREF

physical health score have not previously been specifically used in a study sample of patients with

LLD and have to be evaluated in additional studies. The categorical PPH variable was based on the

converted variable at 3 levels and not on an often-used dichotomous cutoff. Fourth, we cannot

exclude conclusively that our results may be influenced by variables not assessed in our trial.

However, we performed additional moderator analyses on the effects of age, gender, baseline

severity of depression, personality traits, cognition, antidepressant medication, socioeconomic

status, years of education, and relationship status at baseline on the association of PPH and

treatment outcome, which showed no significant results. Thus, additional randomized clinical trials

are needed to confirm these results and evaluate the association between PPH and treatment

outcome, response, and remission in different psychotherapies for LLD.

Conclusions

To the best of our knowledge, this secondary analysis of a clinical trial is the first study to

demonstrate differential treatment outcomes of LLD-CBT and SUI in LLD as a function of PPH. Our

results suggest that response to psychotherapy in LLD is heterogeneous and patients with varying

degrees of PPH respond differently to psychotherapeutic interventions. Future efforts should

address the improvement of PPH as part of a targeted, personalized intervention to increase rates of

remission and response to psychotherapeutic interventions.
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