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Background: Major depressive disorder (MDD) is associated with significant impairments in 

health-related quality of life (HRQoL) and everyday functioning. This cohort study investigated 

the long-term development of HRQoL in patients with MDD and its association with patient 

characteristics, including depressive symptom severity and cognitive symptoms.

Methods: The Prospective Epidemiological Research on Functioning Outcomes Related 

to Major depressive disorder (PERFORM) study was a longitudinal cohort study conducted 

in 1,159 outpatients aged 18–65 years with MDD in France, Germany, Spain, Sweden, and 

the UK. The patients were either initiating antidepressant monotherapy or undergoing their first 

switch of antidepressant. HRQoL was assessed using the Medical Outcomes Study Short-Form 

12-item Health Survey (SF-12) up to month 12 and the EuroQol Five Dimensions question-

naire up to month 24 (UK only). Depressive symptom severity was assessed up to month 24 

by the patient-reported Patient Health Questionnaire and cognitive symptoms by the Perceived 

Deficit Questionnaire. Multivariate analyses were performed to identify patient characteristics 

associated with HRQoL.

Results: Mental HRQoL was severely impaired at baseline versus normative data (mean [SD] 

SF-12 mental component summary [MCS], 26.5 [9.2]); mean (SD) physical component summary 

(PCS) total score was 45.2 (12.1). SF-12 MCS improved over 12 months of follow-up (38.7 

[11.6] at month 12), while SF-12 PCS remained stable (45.3 [11.1]). At each assessment time 

point, there was a clear pattern of lower SF-12 MCS and PCS total score in patients experienc-

ing greater cognitive problems. The mean EuroQol Five Dimensions questionnaire utility index 

score generally decreased (i.e., worsened) with increasing severity of cognitive and depressive 

symptoms at all time points up to 24 months. Multivariate analyses identified both depression 

severity and cognitive symptoms as strongly and significantly associated with poor HRQoL.

Conclusion: These findings highlight the importance of recognizing and managing residual 

symptoms in patients with MDD, including the cognitive symptoms, to restore long-term 

psychosocial functioning.

Keywords: major depressive disorder, health-related quality of life, depression, cognitive 

symptoms

Introduction
Major depressive disorder (MDD) affects more than 300 million people worldwide and 

is the leading cause of disability.1 By 2030, MDD is expected to be the leading cause 

of disability-adjusted life-years in high-income countries.2 A critical element to the 

disabling aspect of depression is the adverse impact of the disorder on patients’ health-

related quality of life (HRQoL). HRQoL can be defined as “how well a person functions 
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in their life and his or her perceived wellbeing in physical, 

mental, and social domains of health.”3 In the Sequence 

Treatment Alternative to Relieve Depression (STAR*D) 

study – a large US study designed to assess the efficacy of 

sequential acute treatments for MDD – ,3% of patients 

with MDD reported normal quality of life before initiation 

of antidepressant therapy.4 Studies on HRQoL in depression 

document impairments in interpersonal, psychological, and 

even physical functioning.5–8 Given both the personal and 

societal consequences of such functional deficits, improving 

and ultimately restoring HRQoL has been identified as an 

important treatment target in patients with MDD.9–12

Although numerous studies have shown MDD to have a 

significant detrimental impact on HRQoL,4,8,13–18 these studies 

have typically been cross-sectional or with a short-term 

follow-up. Few studies have considered HRQoL beyond 

the acute or short-term maintenance phase of treatment. 

With full functional recovery as the ultimate treatment goal 

for MDD,19 it is clearly important to also consider HRQoL 

after acute symptom relief. However, the severity of depres-

sive symptoms only partially accounts for the impairment 

in HRQoL observed in patients with MDD.4,10,13,20 Indeed, 

impairment of HRQoL has been shown to persist in patients 

with MDD after remission of depressive symptoms,4,10,15,20 

suggesting that other patient characteristics play an important 

role in full recovery from the disease. Cognitive symptoms 

are a core feature of MDD that make a major contribution 

to disease burden due to their impact on social and profes-

sional functioning.11,21–24 While a growing body of literature 

continues to uncover the clinical importance of cognitive 

symptoms in MDD in terms of understanding disease severity 

and progression, and a number of recent updates of treat-

ment guidelines for MDD specifically point to cognitive 

symptoms as an important therapeutic target,19,22,24–28 little is 

known about the association between cognitive symptoms 

and HRQoL during the different stages of MDD progression 

and treatment.

A strong association between concentration difficulties 

assessed using the specific item 6 on the Montgomery–

Åsberg Depression Rating Scale and HRQoL, indepen-

dent of the severity of other symptoms, was observed in a 

recent 6-month study in patients with unipolar depressive 

disorders.29 However, to our knowledge, no study to date has 

fully explored the long-term development of both cognitive 

symptoms and HRQoL in MDD from a patient perspective 

or the patient demographic and clinical characteristics that 

may be associated with HRQoL impairment.30,31 As cogni-

tive symptoms have also been shown to persist in patients 

with MDD after the remission of depressive symptoms,24,28 

detailed exploration of the relationship between HRQoL and 

cognition seems to be warranted.

The Prospective Epidemiological Research on Function-

ing Outcomes Related to Major depressive disorder (PER-

FORM) study was a longitudinal observational cohort study 

undertaken to better understand the course of MDD and its 

impact on functioning and HRQoL over a 2-year period in 

outpatients with MDD who were either initiating or undergo-

ing their first switch of antidepressant monotherapy in routine 

clinical practice in five European countries.24 This manuscript 

presents the findings on the development of HRQoL over 

the 2 years of follow-up and investigates its association with 

other patient characteristics, including depressive symptom 

severity and cognitive symptoms.

Methods
study design
PERFORM was a 2-year multicenter, prospective, non-

interventional cohort study in outpatients with MDD enrolled 

by either a general practitioner (GP) or a psychiatrist at 

194 sites in France, Germany, Spain, Sweden, and the UK 

(ClinicalTrials.gov NCT01427439). The study design has 

been reported in detail previously.24 Briefly, eligible patients 

were aged 18–65 years, had a current diagnosis of MDD 

according to the Diagnostic and Statistical Manual of Mental 

Disorders (4th Edition, Text Revision criteria; confirmed by 

the Mini International Psychiatric Interview questionnaire 

[depression module]), and were either initiating antide-

pressant monotherapy or undergoing their first switch of 

antidepressant. The choice of antidepressant prescribed was 

determined by the treating physician and was independent of 

study participation. Patients receiving antidepressant com-

bination therapy at the time of the initial consultation and 

patients with schizophrenia or other non-affective psychosis, 

bipolar disorder, substance dependence, mood disorders due 

to a general medical condition or substances, or dementia 

or other neurodegenerative diseases that might significantly 

impact cognitive functioning were excluded from study 

entry. Pregnant women and women #6 months postpartum 

were also excluded.

ethics approval and consent to 
participate
Ethical approval was obtained for each study site before the 

initiation of the study following country regulations regard-

ing observational studies. National approvals were obtained 

as follows: France: French National Agency for Medicines 
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and Health Products Safety (Agence Nationale de Sécurité 

du Médicament et des Produits de Santé, previously called 

Agence Française de Sécurité Sanitaire des Produits de 

Santé), Advisory Committee on Information Processing in 

Material Research in the Field of Health (Comité Consultatif 

sur le Traitement de l’Information en matière de Recherche 

dans le domaine de la Santé), French data protection agency 

(Commission Nationale de l’Informatique et des Libertés), 

French National Medical Council (Conseil National de 

l’Ordre des Médecins), Ethics Committee (CPP Ile de 

France II); 102 physicians/sites; Germany: Munich Ethics 

Committee, local Ethics Committees including Hamburg, 

Rheinland-Pfalz, Sachsen, and Westfalen-Lippe Ethics 

Committees and others; 47 physicians/sites; Spain: Agencia 

Española del Medicamento y Productos Sanitarios, Comités 

Eticos de Investigaciones Clinicas, Comunidades Autónomas 

of 14 regions; 46 physicians/sites; Sweden: Uméå Ethics 

Committee; 22 physicians/sites; UK: Medical Research and 

Ethics Committee, National Institute for Health Research, 

and local submissions; 65 physicians/sites. All patients pro-

vided written informed consent to participate in the study.

study assessments and data collection
Study assessments and data collection occurred during rou-

tine visits within the normal course of care at baseline and 

2, 6, 12, 18, and 24 months thereafter. Data collected included 

sociodemographic data, physical characteristics, history of 

MDD, characteristics of the current episode of depression, 

MDD management and resource use, and the presence of any 

other mental disorder or functional syndrome.

HRQoL was assessed up to month 12 in all patients by 

the Medical Outcomes Study Short-Form 12-item Health 

Survey (SF-12).32 The SF-12 assesses both physical and 

mental health and specifically enquires about physical func-

tioning, emotional functioning (at work and with activities 

of daily living), energy, and social functioning. It is a widely 

used patient-reported outcome measure that is validated for 

use in many diseases and has been identified as one of the 

most appropriate measures to assess quality of life in clini-

cal trials of MDD.33 It measures the patient’s perception of 

their own mental and physical health across eight domains: 

physical functioning, role limitations due to physical health, 

bodily pain, general health, vitality (energy/fatigue), social 

functioning, role limitations due to emotional health, and 

mental health (psychological distress and psychological 

wellbeing).32 The SF-12 generates two main scores rang-

ing from 1 to 100, the mental component summary (MCS) 

and the physical component summary (PCS); higher scores 

indicate better quality of life. Patients reporting MCS and 

PCS scores ,42.0 and ,43.85, respectively, are considered 

significantly impaired.32 In this study, the same calculations 

for standardization and transformation of SF-12 dimension 

scores were used for all countries; norms applied were those 

of the US general population.32

In the UK, HRQoL was also assessed up to month 24 by 

the EuroQol Five Dimensions questionnaire (EQ-5D).34 The 

EQ-5D is a widely used self-report instrument covering five 

health dimensions: mobility, self-care, usual activities, pain/

discomfort, and anxiety/depression, each with three levels 

(no problem, some problems, or extreme problems). A util-

ity index score can be derived, with a value of 1 indicating 

perfect health, 0 indicating a state equivalent to being dead, 

and ,0 indicating a state considered worse than being dead. 

Patients also assessed their health state on a visual analog 

scale ranging from 0 (worst imaginable health state) to 100 

(best imaginable health state). The more comprehensive 

EQ-5D utility index score was used for the analyses in this 

study. Utility scores were derived from the EQ-5D scales by 

applying UK tariffs.35

Depression severity was assessed by patients by the 

9-item Patient Health Questionnaire (PHQ-9).36 The PHQ-9 

assesses the severity of depressive symptoms over the previ-

ous 2 weeks on a scale from 0 (absence of depression) to 27 

(severe depression); scores of 5–9, 10–14, 15–19, and .20 

represent mild, moderate, moderately severe, and severe 

depression, respectively. Depression severity was also 

assessed by all participating investigators by the Clinical 

Global Impression–Severity of illness scale (CGI-S). CGI-S 

is a widely used assessment tool in a range of psychiatric 

diseases for rating the severity of illness on a 7-point scale; 

scores range from 1 (normal, not at all ill) to 7 (among the 

most extremely ill patients).37

Cognitive functioning was assessed by the Perceived 

Deficit Questionnaire 5-item (PDQ-5), which assesses the 

cognitive symptoms (e.g., memory, concentration, and 

executive function) experienced by the patient over the past 

4 weeks.38,39 PDQ-5 total score ranges from 0 to 20, with higher 

scores reflecting greater severity of cognitive symptoms.

statistical analysis
The population for analysis comprised all patients who met 

study inclusion criteria and who completed a baseline and 

at least one post-baseline assessment. All assessment data 

were summarized at each time point by descriptive statistics; 

continuous variables are presented as the number of observa-

tions and mean ± standard deviation (SD), and categorical 
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and binary variables are presented as counts and percentages. 

Mean PHQ-9, PDQ-5, SF-12 MCS, SF-12 PCS, and EQ-5D 

utility index scores were plotted with standard errors over 

time from baseline (up to month 12 for SF-12 MCS and 

PCS and up to month 24 for other outcomes). SF-12 MCS, 

SF-12 PCS, and EQ-5D utility index scores were described 

according to severity of cognitive symptoms (i.e., by PDQ-5 

score quartile) and PHQ-9 total score categories at all avail-

able time points.

To determine patient characteristics associated with 

HRQoL, a multi-step statistical analysis was performed at four 

time points: baseline, month 2, months 6 and 12 combined, 

and months 18 and 24 combined. SF-12 MCS, SF-12 PCS, 

and EQ-5D utility index scores were analyzed separately. 

Each of these outcomes was compared between patient groups 

by univariate analysis of variance. The patient characteristics 

included in the univariate analyses were selected based on 

literature review and clinical experience (Supplementary 

materials). Patient characteristics with P,0.20 in the univari-

ate analyses were then selected for the multivariate analysis 

of covariance model to which backwards stepwise variable 

selection was applied (i.e., sequential removal of the least 

significant variable from the model and recomputation of the 

model until all remaining variables had P,0.05). Four patient 

characteristics were forced into the model because they were 

identified as potential confounders (country, sex, and age at 

baseline for analyses at all time points, PHQ-9 total score at 

baseline for the baseline analyses and at month 2 for analy-

ses at the other time points). As data from two visits were 

included in the month 6/month 12 and month 18/month 24 

analyses, a mixed model for repeated measurements includ-

ing a random effect for patients was used for these analyses. 

Missing data were not replaced in any of the analyses (i.e., all 

data included in the analyses were observed cases). Analyses 

were performed using SAS® statistical software (SAS Insti-

tute, Cary, NC, USA), version 9.2.

Results
study population
A total of 1,159 patients completed the baseline visit and at 

least one follow-up visit without any violation of inclusion or 

exclusion criteria and were therefore included in the analysis. 

A total of 862 patients (74.4% of total) completed the full 

2 years of follow-up. The demographic and baseline clinical 

characteristics of the study population are summarized in 

Table S1. Briefly, most patients were enrolled and followed 

up by GPs (83.6%), 56.6% had experienced a previous 

depressive episode, 78.7% were initiating antidepressant 

therapy, and 21.3% were switching antidepressant therapy 

for the first time. Mean (SD) age was 44.3 (12.0) years, and 

73.2% of patients were female.

evolution of hrQol, depression severity, 
and perceived cognitive symptoms
Figure 1 shows mean SF-12 MCS, SF-12 PCS, EQ-5D utility 

index, PHQ-9, and PDQ-5 scores, with standard errors, over 

time. Mental HRQoL was impaired at baseline (mean [SD] 

SF-12 MCS total score, 26.5 [9.2]); the mean (SD) SF-12 

PCS total score was 45.2 (12.1). SF-12 MCS score improved 

over the 12 months of follow-up (38.7 [11.6] at month 12), 

while SF-12 PCS score remained stable (45.3 [11.1] at month 

12). The mean (SD) EQ-5D utility index score was 0.5 (0.3) 

at baseline, increasing to 0.7 (0.3) at month 2 and remaining 

stable at each subsequent visit (months 6, 12, 18, and 24).

Patient-reported depression severity at baseline was mod-

erate to severe (mean [SD] PHQ-9 score, 17.6 [5.3]). Marked 

improvement in depression severity was seen during the acute 

treatment phase (PHQ-9 score, 12.7 [6.2] at month 2 and 10.8 

[6.6] at month 6), and this was sustained over the period of 

follow-up (PHQ-9 score, 9.1 [6.6] at month 24). With regard 

to cognitive symptoms, mean (SD) PDQ-5 score at baseline 

was 11.4 (4.6). Improvement in cognitive symptoms during 

the first 6 months after treatment initiation or switch was less 

marked than for depressive symptoms (mean PDQ-5 score, 

10.3 [4.8] at month 2 and 9.0 [5.1] at month 6); mean PDQ-5 

score at month 24 was 7.8 (5.2).

hrQol according to severity of cognitive 
symptoms and depression over time
Figure 2 shows SF-12 MCS, SF-12 PCS, and EQ-5D utility 

index scores by PDQ-5 total score quartiles over time. 

Figure 3 shows SF-12 MCS, SF-12 PCS, and EQ-5D utility 

index scores by PHQ-9 total score categories over time. 

SF-12 MCS scores decreased (i.e., worsened) with increas-

ing severity of cognitive symptoms at all time points up to 

12 months, but increased (i.e., improved) over time for each 

quartile of cognitive symptom severity. A similar trend of 

worsened HRQoL with increasing severity of cognitive 

symptoms was seen for SF-12 PCS and EQ-5D utility index 

scores; however, for these outcomes, no overall improvement 

was seen for each quartile of cognitive symptom severity over 

time. Mean SF-12 MCS, SF-12 PCS, and EQ-5D utility index 

scores decreased (i.e., worsened) with increasing severity of 

depressive symptoms at all time points assessed.
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Patient characteristics associated with 
hrQol
Results of the univariate analyses of patient demographic and 

clinical characteristics associated with HRQoL are shown in 

Table S2 and Table S3. Results of the multivariate analysis 

of patient demographic and clinical characteristics associated 

with HRQoL are shown in Tables 1 and 2.

Depression severity
Severity of depression at baseline, as assessed by patient-

reported PHQ-9 total score, was significantly associated with 

HRQoL impairment at baseline (P,0.001 for SF-12 MCS, 

P=0.008 for SF-12 PCS, and P=0.022 for EQ-5D utility 

index score). Similarly, PHQ-9 total score at month 2 was 

significantly associated with HRQoL impairment at all post-

baseline time points assessed (month 2 and month 6/month 12 

for all three outcomes, as well as month 18/month 24 for 

EQ-5D; all P,0.001). Severity of depression as assessed by 

physicians using the CGI-S did not show consistent associa-

tion with HRQoL; associations were seen between CGI-S 

and EQ-5D utility index scores at baseline (P,0.001), and 

between CGI-S score at month 2 and SF-12 MCS score at 

month 6/month 12 (P=0.002).

cognitive symptoms
Severity of cognitive symptoms (PDQ-5 total score) at baseline 

was found to be significantly associated with impairment of 

HRQoL at baseline (P,0.001 for all three HRQoL outcomes). 

Severity of cognitive symptoms at month 2 was also significantly 

associated with HRQoL impairment at month 2 (P,0.001 for 

both SF-12 MCS and SF-12 PCS) and at month 6/month 12 

(P=0.003 for SF-12 MCS; P=0.023 for SF-12 PCS).

Other patient characteristics
All baseline sociodemographic characteristics (country, age, 

sex, and educational level) were found to be significantly 

associated with at least two of the three HRQoL outcomes at 

various time points. Age at baseline demonstrated a signifi-

cant association with HRQoL outcomes at baseline, month 2 

and month 6/month 12 (all P,0.05). An association with sex 

was seen only for baseline HRQoL outcomes (P=0.047 for 

SF-12 PCS score; P=0.008 for EQ-5D utility index score). 

Figure 1 (A) Mean sF-12 Mcs and sF-12 Pcs total scores (total analyzable population, N=1,159), (B) eQ-5D utility index score (UK only, N=276), (C) PhQ-9 score 
(N=1,159), and (D) PDQ-5 score (N=1,159), over time. Data are mean ± standard error. For sF-12 and eQ-5D, higher scores indicate improved outcome; for PhQ-9 and 
PDQ-5, higher scores indicate worse outcome.
Abbreviations: EQ-5D, EuroQol Five Dimensions questionnaire; MCS, mental component summary; PCS, physical component summary; PDQ-5, 5-item Perceived Deficit 
Questionnaire; PhQ-9, 9-item Patient health Questionnaire; sF-12, Medical Outcomes study short-Form 12-item health survey.
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Figure 2 scores for (A) sF-12 Mcs, (B) sF-12 Pcs, and (C) eQ-5D utility index, categorized by PDQ-5 total score quartile at baseline, month 2, month 6/month 12, and 
month 18/month 24.
Notes: aBaseline: PDQ-5 total score quartiles at baseline; month 2, month 6/month 12, and month 18/month 24: PDQ-5 total quartiles score at month 2.
Abbreviations: EQ-5D, EuroQol Five Dimensions questionnaire; MCS, mental component summary; PCS, physical component summary; PDQ-5, 5-item Perceived Deficit 
Questionnaire; sF-12, Medical Outcomes study short-Form 12-item health survey.

Educational level at baseline was significantly associated with 

both SF-12 outcomes at baseline and month 2 (all P,0.05). 

Experiencing chronic pain or fibromyalgia at baseline was 

significantly associated with at least two of the three HRQoL 

outcomes at baseline, month 2, and month 6/month 12 and 

with EQ-5D utility index score at month 18/month 24. 

Suicide attempt before month 2 (P=0.002) and hospitaliza-

tion for depression between baseline and month 2 (P=0.027) 

were significantly associated with poorer EQ-5D utility index 

score at month 18/month 24.
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Discussion
Results of this large, longitudinal, international cohort study 

of MDD show HRQoL to be severely impaired at the time 

of initiating or undergoing first switch of antidepressant 

monotherapy. While the magnitude of impairment observed 

at baseline was comparable with that seen in other observa-

tional studies in patients with depression,29,40,41 the baseline 

SF-12 MCS score was considerably lower (26.5 compared 

with ~50) than that reported for other common chronic dis-

eases including cardiovascular disease, diabetes, respiratory 

Figure 3 scores for (A) sF-12 Mcs, (B) sF-12 Pcs, and (C) eQ-5D utility index, categorized by PhQ-9 total score category at baseline, month 2, month 6/month 12, and 
month 18/month 24.
Notes: aBaseline: PhQ-9 total score at baseline; month 2, month 6/month 12, and month 18/month 24: PhQ-9 total score at month 2.
Abbreviations: eQ-5D, euroQol Five Dimensions questionnaire; Mcs, mental component summary; Pcs, physical component summary; PhQ-9, 9-item Patient health 
Questionnaire; sF-12, Medical Outcomes study short-Form 12-item health survey.
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Table 1 results of the multivariate analysis of patient characteristics associated with sF-12 Mcs and Pcs total scores at baseline, 
month 2, and month 6/month 12

Patient characteristic Baseline (N=691) Month 2 (N=572) Month 6/month 12 (N=919)a

SF-12 MCS SF-12 PCS SF-12 MCS SF-12 PCS SF-12 MCS SF-12 PCS

Baseline sociodemographics
country 

France
spain
UK
sweden
germany

P=0.015
0.81±0.94
2.61±1.04
−0.29±0.96
2.07±1.43
–

P,0.001
−0.91±1.29
−3.59±1.43
5.85±1.30
1.54±1.94
–

P,0.001
−1.96±1.02
2.58±1.19
−1.60±1.04
−1.78±1.68
–

P,0.001
−1.42±1.24
−4.15±1.44
3.17±1.27
−1.07±2.00
–

P=0.627
0.47±1.10
−0.47±1.34
−0.05±1.12
−2.54±1.98
–

P,0.001
−1.08±1.13
−3.99±1.33
1.37±1.88
−3.03±1.96
–

age (years)
18–34
35–54
55–65

P=0.002
−2.74±0.87
−0.46±0.72
–

P,0.001
5.48±1.18
4.04±0.98
–

P=0.014
−2.80±1.00
−0.72±0.83
–

P,0.001
5.23±1.18
3.53±0.98
–

P=0.434
−0.54±1.12
0.68±0.90
–

P,0.001
5.86±1.12
4.23±0.90
–

sex: male vs female P=0.128
−0.98±0.64

P=0.047
1.75±0.88

P=0.105
−1.26±0.78

P=0.966
0.04±0.91

P=1.000
0.00±0.89

P=0.125
−1.35±0.88

educational level
elementary school
high school
Non-university degree
University degree

P=0.016
2.52±0.84
1.91±0.77
2.03±1.00
–

P,0.001
−5.56±1.15
−3.08±1.04
−1.19±1.36
–

P=0.018
1.92±1.00
1.47±0.91
3.56±1.14
–

P,0.001
−5.02±1.17
−2.77±1.06
−1.05±1.34
–

— P,0.001
−4.43±1.09
−2.07±1.00
−0.68±1.28
–

Clinical characteristics
cgi-s scoreb

1–3
4
5–7

— — — — P=0.002
4.30±1.28
2.46±1.27
–

—

PhQ-9 scoreb

0–4
5–9
10–14
15–19
20–27

P,0.001
20.38±3.43
9.77±1.29
5.58±0.91
2.69±0.71
–

P=0.008
6.60±4.66
6.14±1.75
2.69±1.24
2.06±0.97
–

P,0.001
18.75±1.67
9.41±1.28
5.83±1.20
2.40±1.17
–

P,0.001
10.06±1.97
7.36±1.51
6.02±1.42
4.07±1.37
–

P,0.001
12.76±1.95
8.69±1.48
6.41±1.36
2.49±1.34
–

P,0.001
10.52±1.86
8.74±1.41
6.60±1.32
5.06±1.31
–

PDQ-5 scoreb

0–7
8–11
12–14
15–20

P,0.001
5.03±1.03
3.91±0.85
2.70±0.81
–

P,0.001
6.13±1.40
4.53±1.16
2.43±1.09
–

P,0.001
5.41±1.19
2.72±1.10
1.40±1.02
–

P,0.001
5.66±1.39
3.69±1.28
1.68±1.19
–

P=0.003
5.03±1.37
2.53±1.21
1.73±1.14
–

P=0.023
4.03±1.33
2.07±1.18
1.21±1.12
–

Chronic pain or fibromyalgia 
at baseline: yes vs no

P,0.001
3.35±0.77

P,0.001
−6.69±1.06

— P,0.001
−6.92±1.00

— P,0.001
−7.29±0.96

hospitalization for 
depression:c yes vs no

— P=0.019
−5.30±2.26

— — — —

sick leave:d yes vs no — P,0.001
−3.00±0.86

– P=0.029
−1.80±0.82

— —

Treatment characteristics
switch of antidepressant at 
baseline: yes vs no

— P,0.001
−3.50±0.99

— — — —

Notes: Data shown are coefficients (±standard error). Coefficients show the change in the respective score between the specified levels for each characteristic. Patient 
characteristics with P,0.2 in the univariate aNOVa (shown in Table s2) were retained in the multivariate aNcOVa. country, age, and sex (baseline values) and PhQ-9 
score were forced in the analysis. A long dash (—) indicates that the patient characteristic listed was either not included or not kept in the final analysis for that outcome;  
a short dash (–) indicates the reference category. asum of the number of patients at the two visits. bBaseline cgi-s, PhQ-9, and PDQ-5 scores used in the analysis of hrQol 
outcomes at baseline; month 2 cgi-s, PhQ-9, and PDQ-5 scores used in the analysis of hrQol outcomes at month 2 and month 6/month 12. cWithin 12 weeks before 
baseline for hrQol outcomes at baseline; between baseline and month 2 for hrQol outcomes at month 2 and month 6/month 12. dWithin 12 months before baseline for 
hrQol outcomes at baseline; within 12 months before baseline or at baseline or between baseline and month 2 for hrQol outcomes at month 2 and month 6/month 12.
Abbreviations: aNOVa, analysis of variance; aNcOVa, analysis of covariance; cgi-s, clinical global impression–severity of illness scale; hrQol, health-related quality 
of life; MCS, mental component summary; PCS, physical component summary; PDQ-5, 5-item Perceived Deficit Questionnaire; PHQ-9, 9-item Patient Health Questionnaire; 
sF-12, Medical Outcomes study short-Form 12-item health survey.

diseases, and cancer42,43 or even that reported in patients a few 

months after surviving severe trauma injury.44 Consistent with 

the findings of other studies,10,45 the greatest improvement in 

HRQoL was observed during the acute phase of treatment 

(i.e., within 2 months of antidepressant initiation or switch), 

followed by more gradual improvement or stabilization during 

the maintenance phase (2–6 months). However, the long-term 

follow-up in this study allowed for a continued assessment of 
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Table 2 results of the multivariate analysis of patient characteristics associated with eQ-5D utility index score at baseline, month 2, 
month 6/month 12, and month 18/month 24 (UK population only)

Patient characteristic EQ-5D utility index

Baseline 
(N=259)

Month 2 
(N=201)

Month 6/month 12 
(N=309)a

Month 18/month 24 
(N=251)a

Baseline sociodemographics
age (years)

18–34
35–54
55–65

P=0.006
0.11±0.05
0.14±0.04
–

P=0.216
0.00±0.04
0.05±0.04
–

P=0.004
0.12±0.04
0.12±0.04
–

P=0.094
0.11±0.05
0.08±0.04
–

sex: male vs female P=0.008
−0.09±0.03

P=0.257
−0.04±0.03

P=0.107
−0.05±0.03

P=0.106
0.07±0.04

Clinical characteristics
cgi-s scoreb

1–3
4
5–7

P,0.001
0.23±0.06
0.16±0.05
–

— — —

PhQ-9 scoreb

0–4
5–9
10–14
15–19
20–27

P=0.022
Na
0.24±0.08
0.10±0.06
0.06±0.04
–

P,0.001
0.53±0.06
0.46±0.04
0.36±0.04
0.29±0.04
−

P,0.001
0.45±0.06
0.38±0.05
0.33±0.05
0.25±0.05
–

P,0.001
0.28±0.07
0.28±0.05
0.22±0.06
0.13±0.06
–

PDQ-5 scoreb

0–7
8–11
12–14
15–20

P,0.001
0.19±0.06
0.13±0.05
0.16±0.04
–

— — —

suicide attempt:c yes vs no — — P,0.001
−0.20±0.05

P=0.002
−0.20±0.06

at least one other concomitant 
mental disorder at baseline: yes vs no

— P=0.019
−0.16±0.07

— —

at least one anxiety symptom/
disorder at baseline: yes vs no

P=0.023
−0.07±0.03

— — —

Chronic pain or fibromyalgia at 
baseline: yes vs no

P=0.013
−0.14±0.06

P,0.001
−0.23±0.04

P,0.001
−0.19±0.05

P,0.001
−0.30±0.06

hospitalization for depression:d 
yes vs no

— — — P=0.027
−0.50±0.22

Treatment characteristics
Treatment line at month 2

1
2
$3

— P=0.005
0.03±0.08
−0.08±0.08
–

P=0.003
−0.25±0.08
−0.28±0.08
–

—

Notes: Data shown are coefficients (±standard error). Coefficients show the change in the respective score between the specified levels for each characteristic. Patient 
characteristics with P,0.2 in the univariate aNOVa (shown in Table s3) were retained in the multivariate aNcOVa. age, sex (baseline values), and PhQ-9 score were 
forced in the multivariate analysis. A long dash (—) indicates that the factor listed was either not included or not kept in the final model for that outcome; a short dash (–) 
indicates the reference category. asum of the number of patients at the two visits. bBaseline cgi-s, PhQ-9, and PDQ-5 scores used in the analysis of hrQol outcomes at 
baseline; month 2 cgi-s, PhQ-9, and PDQ-5 scores used in the analysis of hrQol outcomes at month 2, month 6/month 12, and month 18/month 24. cBefore baseline for 
hrQol outcomes at baseline; before baseline or between baseline and month 2 for hrQol outcomes at month 2, month 6/month 12, and month 18/month 24. dWithin 
12 weeks before baseline for hrQol outcomes at baseline; between baseline and month 2 for hrQol outcomes at month 2, month 6/month 12, and month 18/month 24.
Abbreviations: aNOVa, analysis of variance; aNcOVa, analysis of covariance; cgi-s, clinical global impression–severity of illness scale; eQ-5D, euroQol Five Dimensions 
questionnaire; HRQoL, health-related quality of life; NA, not available; PDQ-5, 5-item Perceived Deficit Questionnaire; PHQ-9, 9-item Patient Health Questionnaire.

HRQoL progression and clearly demonstrates that a patient’s 

self-perceived health status is not fully restored after the acute 

and short-term maintenance phases of treatment, but in fact 

continues to be impaired long after. The mean SF-12 MCS 

score at month 12 was 38.7 (SD 11.6), which is still below 

the threshold considered indicative of significant impairment 

(42.0),32 indicating substantial room for improving outcomes 

in patients with MDD and achieving full recovery.

A novel finding in our study is the clear association 

between HRQoL impairment and the severity of cognitive 

symptoms during the first year of follow-up when HRQoL 

was assessed using the SF-12. This finding was independent 
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of the severity of depression experienced by the patients. 

These findings are particularly important in light of previ-

ously published data from the PERFORM study demon-

strating that the severity of cognitive symptoms is also 

independently associated with functional impairment, as 

assessed by the Sheehan Disability Scale, in patients with 

MDD.24 In addition, the PERFORM study has demonstrated 

how residual patient-reported cognitive symptoms in patients 

who achieve remission of depressive symptoms are signifi-

cantly associated with an increased likelihood of relapse at 

6 months.28 The findings by Saragoussi et al28 add to the exist-

ing literature documenting how the more typically studied 

residual symptoms of MDD, namely, mood and physical 

symptoms, pose a significant risk for relapse.46–48

Impairment of HRQoL was also found to be significantly 

associated with patient-reported depression severity for up to 

2 years after initiating or undergoing first switch of antide-

pressant monotherapy. This is an important finding consid-

ering the numerous studies demonstrating how depression 

severity is inversely related to HRQoL during much shorter 

periods of observation.14,29,40,45,49–51 Similarly, the significant 

association of HRQoL with patient demographic character-

istics (country, age, sex, and educational level) over the long 

term highlights the importance of considering these factors 

when planning long-term multinational clinical investiga-

tions, as the relevance of these factors has so far only been 

investigated in the short term.14,40,45,49,50

Interestingly, we found the presence of chronic pain or 

fibromyalgia at baseline to be consistently associated with 

impairment of the physical aspects of HRQoL as indicated 

by lower SF-12 PCS and EQ-5D utility index scores at all 

time points assessed over the 2-year follow-up period. This 

important finding adds to the vast existing literature on the 

prevalence and importance of the physical symptoms of 

depression, including pain, in both acute and remitted MDD 

patients, and the associated impairment of daily activities and 

reduction in many patients’ perceptions of the overall quality 

of life.52 The fact that chronic pain was still a predictor of poor 

quality of life 2 years after the patients in our study started 

antidepressant medication or switched antidepressant for the 

first time clearly highlights a very important unmet medical 

need in addressing this serious symptom of depression.

A major strength of this study is that it was performed in a 

real-world setting with long-term longitudinal follow-up of a 

large cohort of patients, the majority of whom were enrolled 

and followed up by GPs. Study sites were balanced accord-

ing to the national proportions of GPs treating patients with 

depression to ensure that findings were applicable to routine 

practice. Sociodemographic and clinical characteristics of 

enrolled patients were as expected for an MDD population.53 

Further strengths include the low attrition rate (74.4% of 

patients completed the 24-month visit) and the long duration 

of follow-up, particularly with regard to the assessment of 

HRQoL, which is usually only evaluated for #6 months in 

observational studies (e.g., the European FINDER study) in 

patients with depression.29,40,54–56 The use of patient-reported 

outcomes to gather information on the impact of MDD from 

the patient’s own perspective is another notable advantage as 

such data represent an important complement to the exami-

nations of health status of patients with physical or mental 

illness. This has been suggested to be particularly relevant 

in patients with mental health disorders such as MDD.57 

Analysis of the association between cognitive symptoms and 

HRQoL assessed using the EQ-5D specifically was limited 

by the fact that this questionnaire was only used in the UK, 

thereby reducing the statistical power of the analysis. This 

may at least in part explain why the observed association 

between severity of cognitive symptoms and EQ-5D utility 

index score at baseline was not seen at subsequent time points 

as was observed for the SF-12 MCS and PCS, although this 

could also be due to the greater association of EQ-5D utility 

index score with other factors, such as depression severity. A 

further limitation is that the study only recruited outpatients 

who were initiating antidepressant monotherapy or switching 

antidepressant monotherapy for the first time; this means that 

the study results cannot be generalized to the entire MDD 

population in Europe, particularly those at a later disease 

stage or those receiving psychotherapy only.

Conclusion
Results of this large, 2-year European cohort study show that 

the mental component of HRQoL is markedly impaired in 

patients with MDD below the level of impairment reported 

for other common chronic diseases. Importantly, from a 

clinical perspective, the impairment of HRQoL was not only 

driven by the severity of depressive symptoms but also inde-

pendently associated with the severity of cognitive symptoms 

when adjusted for depression severity. These findings suggest 

that cognitive functioning is an important treatment target 

for patients with MDD.
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