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Purpose: This post hoc analysis was undertaken to further explore the association of cognitive

symptoms with health-related quality of life (HRQoL) and work productivity at the time of

treatment initiation in Chinese patients with major depressive disorder (MDD) in the Prospective

Research Observation to Assess Cognition in Treated patients with MDD (PROACT) study.

Patients and Methods: This was an epidemiological, non-interventional, prospective cohort

study in adult outpatients with moderate-to-severe MDD initiating antidepressant monotherapy

(first or second line). Crude and adjusted analyses of covariance were performed to assess the

association of perceived cognitive symptoms (20-item Perceived Deficits Questionnaire-

Depression [PDQ-D] total score) or observed cognitive performance (Digit Symbol

Substitution Test [DSST] score) with HRQoL (EuroQoL 5-Dimensions Questionnaire index)

and work productivity (Work Productivity and Activity Impairment [WPAI] or Sheehan

Disability Scale [SDS] absenteeism and presenteeism scores). Adjusted analyses included

depression severity, age, sex, residential area (urban/rural), and educational level.

Results: Of 1008 patients enrolled in the PROACT study, 986 were included in this analysis.

Severity of perceived cognitive symptoms (ie, higher PDQ-D total score) was significantly

associated with worse HRQoL (P<0.001) and higher levels of absenteeism (P=0.020 for the

WPAI and P=0.002 for the SDS) and presenteeism (P<0.001 for both scales). The associa-

tion of perceived cognitive symptoms with HRQoL and presenteeism was independent of

depression severity. The association between observed cognitive performance (DSST score)

and HRQoL was less robust. No association was seen between observed cognitive perfor-

mance and levels of absenteeism or presenteeism assessed by either scale.

Conclusion: Results of this real-world study illustrate the impact of cognitive symptoms on

HRQoL and work productivity in Chinese patients with MDD, and highlight the importance

of assessing and targeting cognitive symptoms in order to improve functional outcomes when

treating patients with MDD.

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

work productivity, presenteeism, absenteeism

Introduction
Major depressive disorder (MDD) is a prevalent and disabling condition, account-

ing for 8.2% of years lived with disability worldwide.1 In China, weighted lifetime

prevalence rates for depressive disorders and MDD were 6.8% and 3.4%, respec-

tively, in 2013.2 MDD is the second leading cause of years lived with disability in
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China;3 however, available data suggest that this condition

is underdiagnosed and undertreated in Chinese

populations.4–6 In a recent cross-sectional study, only

8.3% of respondents meeting diagnostic criteria for MDD

had been clinically diagnosed, and of these, only 51.5%

were receiving antidepressant medication.6 Of note,

Chinese adults with MDD reported significantly worse

health-related quality of life (HRQoL) and greater produc-

tivity loss than those without depression.6

It is well documented that MDD imposes significant

impairments in HRQoL and work productivity.7,8 MDD is

associated both with having to take time off work (absen-

teeism) and with reduced productivity when at work

(presenteeism),9 and its impact on the ability to work and

work productivity appears greater than that of other com-

mon mental and physical health disorders.10–12 Indeed,

reduced work productivity accounts for the majority of

the financial costs attributed to MDD.10,13

Cognitive symptoms are common in patients with MDD,

with deficits observed across multiple domains (eg, execu-

tive function, memory, and attention).14–16 Such symptoms

have been shown to negatively impact both clinical and

functional outcomes in patients with MDD, including

HRQoL and work productivity.17–28 However, data are lack-

ing concerning the impact of cognitive symptoms on

HRQoL and work productivity in Chinese patients with

MDD. The Prospective Research Observation to Assess

Cognition in Treated patients with MDD (PROACT) study

was undertaken to evaluate the prevalence and course of

cognitive symptoms in Chinese patients initiating new anti-

depressant treatment in a real-world setting.29 We present

results of a post hoc analysis undertaken to further explore

the association of cognitive symptoms with HRQoL and

work productivity in the PROACT study population at the

time of treatment initiation.

Methods
Study Design
PROACTwas an epidemiological, non-interventional, pro-

spective, cohort study conducted at 15 sites in China

between March 2016 and July 2017. The study design

has been reported in detail previously.29 Eligible partici-

pants were outpatients aged 18–65 years with a diagnosis

of MDD (International Statistical Classification of

Diseases and Related Health Problems [10th revision]

criteria) and a total 17-item Hamilton Depression Rating

Scale (HAM-D17) score ≥17 (indicating moderate-to-

severe depression), and were initiating antidepressant

monotherapy (first- or second-line therapy). Key exclusion

criteria included: comorbidities, including schizophrenia

or other psychotic disorders, bipolar disorder, and alcohol

or substance dependence; use of combination therapy (ie,

receiving more than one antidepressant, adjunctive anti-

psychotics, or mood stabilizers); acute suicidality; and

pregnancy/breastfeeding.

Ethical Approval and Consent to

Participate
The study was conducted in accordance with the ethical

principles described in the Declaration of Helsinki and the

approved protocol, as well as all other applicable laws and

regulations. Ethical approval was obtained from the neces-

sary committees for each study site and all patients pro-

vided written informed consent for participation.

Study Assessments
Depression severity was evaluated by clinicians using the

HAM-D17 and by patients using the 9-item Patient Health

Questionnaire (PHQ-9).30,31 The HAM-D17 assesses the

severity of psychological and somatic depressive symp-

toms over the past week through a semi-structured

interview.30 Each item is rated on a scale from 0 (absent)

to 2 or 4 (maximum severity); individual item scores are

then combined to yield a total score ranging from 0 to 52.

The PHQ-9 assesses the severity of depressive symptoms

over the previous 2 weeks on a scale from 0 to 27.31 On

both scales, higher scores indicate more severe depression.

Perceived cognitive symptoms were assessed by patients

using the 20-item Perceived Deficits Questionnaire-

Depression (PDQ-D).32–34 The PDQ-D assesses self-

perceived difficulties over the previous 7 days across four

domains of cognitive function: attention/concentration, pro-

spective memory, retrospective memory, and planning/orga-

nization. Each of the 20 questions (5 per domain) is rated

from 0 to 4, yielding a possible total score of 0 to 80; higher

scores indicate greater perceived cognitive symptoms. The

Chinese version of the PDQ-D has been shown to be

psychometrically valid for the evaluation of subjective cog-

nitive symptoms in patients with MDD.33

Cognitive performance was evaluated using the Digit

Symbol Substitution Test (DSST), a neuropsychological

coding test that requires the patient to substitute simple

symbols for digits.35 The number of correct symbols sub-

stituted for digits during a 90-second period provides
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a score ranging from 0 to 133, with higher scores reflect-

ing better cognitive performance. The DSST assesses cog-

nitive performance across a number of domains, including

those known to be impaired in patients with MDD, such as

executive function, processing speed and attention. The

DSST has shown sensitivity to change in MDD

populations,17,36,37 and age-related norms have been

defined for US adults.35

HRQoL was assessed with the widely used self-reported

EuroQoL 5-Dimensions Questionnaire (EQ-5D).38 This

instrument encompasses five health dimensions (mobility,

self-care, usual activities, pain/discomfort, and anxiety/

depression). Responses were recorded using three levels of

severity (no problem, some problems, or extreme pro-

blems). The EQ-5D assesses HRQoL at the time of com-

pletion; there is no recall period. The EQ-5D utility index

score was computed, based on coefficients derived from

regression results in a Chinese population.39 An EQ-5D

utility index score of 1 indicates perfect health, 0 indicates

a state equivalent to being dead, and <0 indicates a state

considered worse than being dead.

Work productivity was assessed by the Work

Productivity and Activity Impairment – Specific Health

Problems Questionnaire (WPAI-SHP)40 and the Sheehan

Disability Scale (SDS).41,42 The WPAI questionnaire is

a validated self-reported instrument for the assessment of

work-related impairment due to a health problem such as

MDD over the past 7 days.40 The WPAI measures work

hours missed due to the health problem, work hours

missed due to other reasons, hours worked, the degree to

which the health problem affected productivity while

working, and the degree to which the health problem

affected non-work daily activities. Based on validated

algorithms, the WPAI yields four subscores: absenteeism

(percent work time missed), presenteeism (percent time

impaired while working), work productivity loss (percent

overall work impairment), and percent overall activity

impairment. Higher scores indicate greater impairment

and lower work productivity.

The SDS is a brief self-administered tool that evaluates

functional impairment during the previous 7 days across

three domains: work/school, social life/leisure activities,

and family life/home duties.41,42 The severity of impair-

ment in each domain is rated by the patient on a scale from

0 (no impairment) to 10 (extreme impairment). The SDS

also assesses the number of work/study days lost (absen-

teeism) and the number of underproductive work/study

days (presenteeism) over the past week.

Statistical Analysis
The population for this analysis comprised all enrolled

patients who complied with the study inclusion and exclu-

sion criteria. Crude and adjusted analyses of covariance

were performed to assess the association of perceived

cognitive symptoms (PDQ-D total score) or observed cog-

nitive performance (DSST total score) with HRQoL (EQ-

5D utility index) and work productivity (WPAI or SDS

absenteeism and presenteeism scores). Patients were cate-

gorized into groups based on quartiles of PDQ-D total

score at study entry: (a) 0–20; (b) 21–32; (c) 33–44; and

(d) 45–80. For DSST, patients were categorized into four

mutually exclusive categories based on DSST total score

and age at baseline: (a) within norm; (b) ⅓–⅔ standard

deviation (SD) below norm; (c) ⅔–1 SD below norm; and

(d) ≥1 SD below norm. As DSST norms were developed

using data from US adults,35 patients were also categor-

ized into groups based on DSST total score quartiles at

baseline: (a) 0–37; (b) 38–51; (c) 52–62; and (d) 63–133.

For this analysis, lost work days and underproductive

work days were disregarded if patients indicated that

they had not worked or studied at all during the past

week for reasons unrelated to MDD. In the adjusted ana-

lyses, depression severity (PHQ-9 or HAM-D17 score) was

adjusted as a continuous variable, together with age, sex,

residential area (urban/rural), and educational level, as

these were identified as possible confounders based on

clinical experience and in line with the primary analysis

of data from this study.29 All analyses were performed

using R version 3.5.1.43

Results
Of 1008 patients enrolled in the PROACT study, 986 were

included in this analysis (97.8%). Reasons for exclusion

from the study, and hence this analysis population, were:

not initiating antidepressant monotherapy at baseline

(n=14); use of antipsychotics or mood stabilizers at base-

line (n=7); pregnant or ≤6 months postpartum (n=12); and

unable to read and/or understand the information sheet and

informed consent form (n=2). Patients could have had

more than one reason for exclusion.

Patient demographics and clinical characteristics are

shown in Table 1. Mean (SD) age was 35.9 (12.0) years,

and patients were mostly female (68.5%), lived in urban

areas (82.2%), and had received formal education up to at

least high school level (76.7%). Just over half of the study

participants were employed (57.0%). Patients were
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predominantly initiating first-line antidepressant treatment

(79.4%). Mean (SD) HAM-D17 total score was 23.2 (4.4)

and mean (SD) PHQ-9 total score was 16.7 (5.8). Over

half of all patients (54.6%) had DSST score ≥⅓ SD below

norm. Mean (SD) DSST score was 50.7 (16.8) and mean

(SD) PDQ-D total score was 33.6 (16.3). With regard to

impairment in HRQoL and work productivity, mean (SD)

EQ-5D utility index score at study entry was 0.74 (0.14),

mean (SD) WPAI absenteeism and presenteeism scores

were 26.3% (35.7%) and 54.5% (26.8%), respectively,

and the mean (SD) number of working days during the

past week that were lost or unproductive, as assessed using

the SDS, were 2.0 (2.5) and 3.7 (2.5), respectively.

Results of the analyses performed to assess the asso-

ciation of perceived cognitive symptoms (PDQ-D score)

with HRQoL (EQ-5D utility index) and work productivity

(WPAI or SDS absenteeism and presenteeism scores) are

shown in Table 2. Higher PDQ-D total score (ie, greater

severity of perceived cognitive symptoms) was found to be

associated with both lower HRQoL (P<0.001) and higher

levels of absenteeism (P=0.020 for the WPAI and P=0.002

for the SDS) and presenteeism (P<0.001 for both scales).

The association of PDQ-D total score with HRQoL and

presenteeism was shown to be independent of depression

severity, as it remained statistically significant when the

analysis was adjusted for PHQ-9 or HAM-D17 scores.

However, the association between PDQ-D total score and

absenteeism did not persist when adjusted for PHQ-9 or

HAM-D17 scores, suggesting that this was largely driven

by depression severity.

Table 1 Baseline PatientDemographics andClinicalCharacteristics

Characteristic Patients with MDD

(n=986)

Age (years), mean (SD) 35.9 (12.0)

Female sex, % (n) 68.5 (675)

Region in China, % (n)

North 56.9 (561)

South 6.8 (67)

East 17.5 (173)

West 18.8 (185)

Residential area, % (n)

Urban 82.2 (810)

Rural 17.8 (176)

Employed, % (n) 57.0 (562)

Educational level, % (n)

Middle school or lower 23.3 (230)

High school or junior college 31.7 (313)

University or postgraduate 44.9 (443)

Clinical history, % (n)

Previous episode 39.2 (387)

Switching antidepressant at baseline 20.6 (203)

Baseline assessment scores,

mean (SD)

HAM-D17 total score 23.2 (4.4)

PHQ-9 total score 16.7 (5.8)

DSST 50.7 (16.8)

PDQ-D total score 33.6 (16.3)

EQ-5D utility index 0.74 (0.14)

SDS absenteeism (work days lost) 2.0 (2.5)

SDS presenteeism (work days

underproductive)

3.7 (2.5)

WPAI absenteeism (%) 26.3 (35.7)

WPAI presenteeism (%) 54.5 (26.8)

PDQ-D quartile, % (n)

0–20 24.0 (231)

21–32 25.7 (247)

33–44 24.9 (239)

45–80 25.4 (244)

Missing (n) 25

DSST subgroup, % (n)

Within norm 45.4 (445)

⅓–⅔ SD below norm 13.3 (130)

⅔–1 SD below norm 10.9 (107)

≥1 SD below norm 30.5 (299)

Missing (n) 5

(Continued)

Table 1 (Continued).

Characteristic Patients with MDD

(n=986)

DSST quartile, % (n)

0–37 23.8 (233)

38–51 25.0 (245)

52–62 25.9 (254)

63–133 25.4 (249)

Missing (n) 5

Abbreviations:DSST, Digit Symbol Substitution Test; EQ-5D, EuroQol 5-Dimensions

Questionnaire; HAM-D17, 17-item Hamilton Depression Rating Scale; MDD, major

depressive disorder; PDQ-D, 20-item Perceived Deficits Questionnaire-Depression;

PHQ-9, 9-item Patient Health Questionnaire; SD, standard deviation; SDS, Sheehan

Disability Scale; WPAI, Work Productivity and Activity Impairment.
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Results of the analyses performed to assess the asso-

ciation of cognitive performance (DSST score) with

HRQoL (EQ-5D utility index) and work productivity

(WPAI or SDS absenteeism and presenteeism scores) are

shown in Tables 3 and 4. Lower DSST total score (ie,

lower cognitive performance) was associated with lower

HRQoL (P=0.001 by DSST subgroup and P=0.002 by

DSST quartile). However, the association between DSST

total score and HRQoL did not persist when adjusted for

PHQ-9 or HAM-D17 scores. No association was seen

between DSST total score and levels of absenteeism or

presenteeism assessed by either scale.

Discussion
To our knowledge, this is the first study to describe the

impact of cognitive symptoms on HRQoL and work pro-

ductivity in Chinese patients with MDD. Patients were

required to have moderate-to-severe depression to be eli-

gible for study entry and most were initiating first-line

antidepressant treatment. Most patients reported cognitive

symptoms and over half were shown to have impaired

cognitive performance by DSST. Mean DSST score at

the time of treatment of initiation in this study (50.7)

was similar to that reported in Japanese patients initiating

new antidepressant therapy in another recent study

(54.3),44 but higher than those reported in comparable

US and European populations (42.0 in FOCUS and 43.1

in CONNECT).36,45 This may at least partly reflect cul-

tural differences between the different geographic popula-

tions. Levels of impairment of HRQoL and work

productivity were consistent with those reported in studies

in similar MDD populations in other countries.18,20,21,23-25

Our findings also suggest that HRQoL may be more

impaired by MDD than by other common chronic diseases

in Chinese patients. The reported mean EQ-5D utility

index score in this study was lower than reported for

Chinese patients with other chronic health conditions,

such as diabetes, hypertension, and epilepsy,46 and similar

to those reported for Chinese patients with a range of

cancer types.47

Patients with more severe perceived cognitive symp-

toms were shown to experience greater impairments in

HRQoL and work productivity (absenteeism and presentee-

ism), even after adjustment for depression severity. In con-

trast, less robust correlations were seen between observed

cognitive performance (assessed using the DSST) and

HRQoL, with no associations seen between DSST and

work productivity scores. This finding is not unexpected,

as several other studies have also found discrepancies

between self-reported measures and performance tests of

cognitive symptoms in patients with MDD.25,26,48-51 For

example, in a study in the United States involving 602

patients with MDD reporting cognitive symptoms, 64%

met criteria for objectively defined cognitive impairment

assessed using a battery of neuropsychological tests (includ-

ing the DSST) and 48% met criteria for subjectively defined

cognitive impairment assessed using the Cognitive and

Physical Functioning Questionnaire (CPFQ).50 Overall,

80% of patients met criteria for either subjective or objec-

tive cognitive impairment; however, only 31% met both

criteria.

The observed dissonance between objective and subjec-

tive cognitive performance in patients with MDD may be

due to differences in the cognitive subdomains assessed by

the various questionnaires and tests. There is also evidence

to suggest differential effects of potential moderating fac-

tors. For example, data from the Cognitive Dysfunction in

Asians with Depression (CogDAD) study show depression

severity to be predictive of subjective cognitive perfor-

mance, but not objective measures of cognition.49 From

a clinical perspective, subjective and objective methods

for assessing cognition complement each other and both

methods are valuable. While the potential for bias cannot

be excluded with self-assessment of cognitive symptoms, it

is possible that subjective assessment of cognitive symp-

toms may more closely reflect the degree of impairment

experienced by patients in daily life than objective assess-

ment in a highly standardized test setting.52

As in other recent studies in patients with

depression,20,23,25,26,53,54 presenteeism was found to be

more prevalent than absenteeism in the study population.

Patients reported missing an average of 2 working days

during the previous week and over half of their time spent

at work was deemed unproductive (3.7 days). Mean WPAI

absenteeism and presenteeism scores in this study (26.3%

and 54.5%) were considerably higher than those reported

in a US study of patients with depression initiating anti-

depressant treatment (8.2% and 35.2%).55 MDD-related

work impairment has been shown to be associated with

substantial economic costs.8,53,56

Coupled with the results from the primary analysis of

the PROACT study, in which structural equation model-

ling showed severity of cognitive symptoms to consis-

tently predict both clinical and functional outcomes over

a 6-month period independent of depressive symptom

severity,29 our findings suggest that cognitive symptoms
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should be considered an important and independent treat-

ment target in Chinese patients with MDD. Results of

a recent meta-analysis suggest differential effects of cur-

rently available antidepressants in terms of improving

cognitive symptoms in patients with MDD.57

A major strength of the PROACT study is that it was

performed in a large and well-defined population of Chinese

patients with MDD in a real-world setting; hence, findings

should be generalizable to routine practice. In addition,

patient-reported outcome measures were used to assess dis-

ease severity and impact on HRQoL and work productivity

from the patient’s own perspective; this is known to be parti-

cularly valid in patients with mental health disorders such as

MDD.58 A potential limitation is that the study population

mainly comprised well-educated, urban residents initiating

first- or second-line antidepressant monotherapy, which may

limit generalization of the study findings to other groups of

patients. Furthermore, as norms are not available for Chinese

patients, age-related norms for US adults were used in the

DSST subgroup analyses described in this paper. However, to

address this potential limitation, DSST analyses were also

performed according to DSST total-score quartile at baseline.

In summary, results of this real-world study illustrate

the impact of cognitive symptoms on HRQoL and work

productivity in Chinese patients with MDD, and highlight

the importance of assessing and targeting cognitive symp-

toms in order to improve functional outcomes when treat-

ing patients with MDD.
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