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Abstract

Background Major depressive disorder (MDD) imposes serious effect on patient’s psychosocial function, which
hinders the full recovery from the disease and increases the risk of recurrence, although the participants had achieved
clinical remission. To understand the relationship between psychosocial function and depressive symptoms could
facilitate recurrence prevention. Therefore, the purpose of this study was to analyze the relation among psychosocial
function and BDI score in Chinese patients with clinically cured depression within 1 year follow-up.

Methods One hundred nineteen valid participants were assessed at baseline(t1), months 6(t2) and months 12(t3).

Beck Depression Inventory-Il (BDI-Il) was used to assess depressive symptoms and indicate the possibility of depres-
sion level. Generic Quality of Life Inventory (GQOLI) was used to assessed the participants’ psychosocial function(F),

including body function (BF), psychological function (PF) and social function (SF). The application of a cross-lagged

panel model (CLPM) approach revealed an association between BDI and psychosocial function.

Result The CLPM results showed total average score of psychosocial function have reciprocal influence on BDI score.
The model analyzed by structural equation modeling satisfied all indices of goodness-of-fit (chi-square=10.306,
TLI=0.959, CFI=0.988 RMSEA=0.115). And body function, psychological function, social function and BDI score

also affect each other. Depressive symptoms and psychosocial function could predict scores of each other 6 months
later. By comparing standardized cross-lagged path, only social function has a more pronounced impact on depres-
sive symptoms, since the absolute effect of SFt1— BDIt2 is larger than that of BDIt1 — SFt2 (a1 vs. b1=-267,
SE=.108, P<0.05, 95%Cl[-.485,-.063]) and the absolute effect of SFt2 — BDIt3 is larger than that of BDIt2 — SFt3 (a2 vs.
b2=-317, SE=.096, P<0.01,95%CI[-.508,-.129]).

Conclusion The current study showed a significant bidirectional association between depressive level and psychoso-
cial function, and the social function exerted more effect on the depression.
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Introduction

The social and economic burden of major depressive
disorder (MDD) is ever-increasing and it has become a
worldwide public health problem [1]. While many indi-
viduals with MDD achieved clinically partial or complete
remission, they still face some issues [2]. Apart from the
typical symptoms of MDD such as negative mood, anhe-
donia, fatigue, self-dissatisfaction and impaired cogni-
tion, they may also experience some anxiety, irritability,
pessimism, desperation, and impaired working function-
ing, etc. [3]. These symptoms would exist for a long time
for others despite ongoing treatment [4],especially some
mild typical depressive symptoms and few biological
symptoms [5].

Apart from some symptoms the remitted individu-
als with MDD faced, numerous studies have suggested
that they also faced persistent poor psychosocial func-
tion after remission, such as school, work, family, social
interaction and recreation [6—8]. In other words, the
recovery of psychosocial function presents a certain
lag behind that of symptoms. Although no consensus
of domains of psychosocial dysfunction has yet been
reached, many recent studies have confirmed func-
tional deficits in physical manifestation, cognition,
occupational functioning, autonomy and global func-
tioning [9, 10]. MDD may influence physical mani-
festation, including sleep difficulty, eating behaviors,
sensory functions, etc. Remitted depressed individuals
with MDD may continue to have sleep disorder because
there are residual disturbances in sleep continuity,
increase in REM density, decrease in sleep efficiency,
and a shortened REM latency is likely to persist in some
[11]. And even though having achieved remission, some
eating problems still exist [12]. Significant differences
in healthy controls and different depressive course
groups were revealed, whereas differences between
the depressed groups were found no statistically sig-
nificant differences [12]. This may indicate that eating
styles tend to be trait compared with state variables,
and it would not change rapidly with mood. During
remission period, improvement in sensory functions
is not obvious. Some studies have found that there was
no significant difference in scores of odour intensity,
odour hedonics and somatic pain, such as musculo-
skeletal pain, gastro-intestinal pain and cardio respira-
tory pain, between current and remitted MDD [13, 14].
Moreover, several studies in remitted depression have
reported the relationship between expressive suppres-
sion and lower affect [15, 16]. In remitted participants
with MDD, compared with healthy controls, immedi-
ate emotional processing returned to normal levels but
remained abnormal emotional regulation [17]. One
study investigated implicit and explicit self-esteem
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in remitted MDD, indicating no difference in implicit
self-esteem but lower explicit self-esteem compared to
healthy controls [18]. In addition, it is of no surprise
that persons who experience MDD show worse perfor-
mance in social function than those without MDD [19].
They reported disabilities in many domains, including
household activities, interpersonal functioning occu-
pational functioning and participation in society [19].
Individuals with MDD reported that in the past week,
due to mental health conditions, there were 35.2% work
hours with decreased work efficiency and 8% work
hours missed [20]. Some researchers have reported that
some individuals with MDD achieved clinical remission
after treatment for that acute phase with antidepres-
sants continue to present occupational impairment,
for example reduction in hours missed [21]. This sug-
gests that depressive symptoms decreased and patients
experienced some improvement in psychosocial func-
tion during acute treatment. But it was hard to return
premorbid functional levels or levels of normal healthy
controls. During the follow-up period when achieving
clinical remission, no significant increase in job per-
formance was found [22]. That is to say, MDD reduces
work productivity in both acute and remission phases.
And residual psychosocial function impairment is asso-
ciated with increasing risk of MDD recurrence [23].
Therefore, we should understand that participants may
consider returning to normal functional level as equally
important to relieving depressive symptoms [24].
During the remitted stage, depressive symptoms are
associated with persistent problems in psychosocial
function [25, 26]. However, the longitudinal relation-
ship between psychosocial function and depressive
symptoms is not fully understood. Even though direct
evidence is lacking, there is indirect evidence to sug-
gest that various factors of social function may pre-
dict depressive symptoms. Some studies confirmed
that depressive symptom severity affects psychosocial
function [27, 28]. Psychosocial disability is depending
on state, which means that disability is manifest when
individuals with MDD present depressive symptoms;
disability increases when the severity of depressive
symptoms increase [29, 30]. Thus, the prerequisite for
disability is symptomatic remission [6]. Nevertheless,
despite symptoms remission, disability continues to
persist. Many studies have shown that although indi-
viduals with MDD continue to receive treatment, the
rate of improvement in functioning tends to be slower
compared to the improvement in depressive symp-
toms [31-33]. Therefore, some researchers believe that
symptom remission fail to predict subsequent psy-
chosocial functional improvement but improvement
in functioning could significantly predict subsequent
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symptom reduction. In other words, psychosocial func-
tion could be treated as a forward prediction in depres-
sive symptoms [34]. These findings imply that the
enhancements in functioning cannot be solely attrib-
uted to the improvements in depressive symptoms.
Finally, some researchers believe that depressive symp-
toms and psychosocial function affect each other [35-
38]. The relationship between depressive symptoms and
psychosocial function is bidirectional, and it is mainly
reflected in the following three aspects: social, occupa-
tional and physical [36]. Most studies have examined
associations between depressive symptoms and psycho-
social function in patients with acute MDD [33, 35, 39].
Therefore, we aimed to investigate the relationship in
remitted MDD. And the hypothesis of this study is that
depressive symptom reduction predicted subsequent
psychosocial functional improvement, or vice versa.

Method

Participants and procedure

This study is a follow-up analysis of participants with
clinically cured depression. The first follow-up was just
after reaching clinical remission (marked timel, t1),
which include 181 participants, with an average age of
40.93 +9.23 years, including 71 males and 110 females, 68
first episode and 113 relapse. The second follow-up was
conducted in 6 months after clinical remission (marked
time 2, t2), which include 156 effective participants and
25 lost, including 56 males and 100 females, 57 first epi-
sode and 99 relapse. The third follow-up was conducted
in 12 months after clinical remission (marked time 3, t3),
there were 119 effective participants with an average age
of 39.50+9.75 years, including 42 males and 77 females,
40 first episode and 79 relapse. All study procedures were
approved by the Affiliated Brain Hospital of Nanjing
Medical University Institutional Review Board, and par-
ticipants participated with informed, voluntary, written
consent.

Measurements

Depressive symptoms were assessed by using Beck
Depression Inventory-II (BDI-II). The BDI-II comprises
a 21-item checklist designed to evaluate an individual’s
subjective feelings over the preceding seven days. The
scoring range for each item spans from O to 3. Higher
scores indicate greater severity of depression (<10, nor-
mal; 10-18, mild; 19-29, moderate; 30-63, severe)
[40]. A sum of all items was computed, with higher
score indicating higher levels of depressive symptoms.
Good psychometric properties have been reported for
the BDI-II as a reliable and valid measure of depressive
symptoms among Chinese. The Chinese version of the
BDI-II showed good reliability, with a Cronbach’s a of
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0.87 [41]. In the present sample, the BDI-II demonstrated
good internal consistency across all time points: Time 1
(0=0.917), Time 2 (a=0.904), and Time 3 (« =0.926). We
choose BDI because it is self-assessment, which allows
participants to assess and respond to their depression
overall. It can better reflect overall subjective feelings,
including the residual symptoms and patients’ overall
depression level.

Psychosocial function(F) was assessed by using the
Generic Quality of Life Inventory (GQOLI-74). The
scale covers three aspects of body function (BF), psy-
chological function (PF), social function (SF), material
living condition and overall assessment [32]. The higher
the score is, the better the function is. BF (items 11-30)
includes sleep and energy, physical discomfort, eating
function, sexual function and motor and sensory func-
tion; PF (items 31-50) includes mental stress, negative
emotions, positive emotions, cognitive function and self-
esteem; SF (item 51-70) includes social support, inter-
personal communication, work/study, leisure activities
and marriage and family [42]. Given their irrelevance to
our evaluation, the ten items pertaining to material living
conditions have been excluded from the assessment to
alleviate respondent burden. Good psychometric prop-
erties have been reported as a reliable and valid measure
among Chinese. In the present sample, the GQOLI-74
demonstrated good internal consistency across all time
points: Time 1 («=0.934), Time 2 (a=0.915), and Time
3 (¢=0.921). The questionnaire has high reliability and
validity, and the test-retest reliability of the question-
naire is 0.84—0.93 [32].

Statistical analyses

SPSS28.0 was used for descriptive statistics of all vari-
ables. Descriptive and correlation analyses were con-
ducted in SPSS and p<0.05 was considered to be
statistically significant. The x? and T tests showed that
the missing participants were compared with those
who completed 3 follow-up visits: there was no signifi-
cant differences among gender(x2(1) = .084, p = .772),
relapses(x?(1) = 3.154, p = .076),age(t(179) = 1.278,p
=0.203), BDItl score((179)=-0.186,p=0.853),body
function t1 score (£(179)=0.580,p=0.563), psychologi-
cal function tl score (#(179)=-0.534,p=0.594), social
function t1 score (£(179)=0.135,p=0.893). And total
average tl score of psychosocial function(#(179)=0.06
7,p=0.947). It indicates that there is no structural loss
in participants. To avoid possible errors caused by data
interpolation [43], 119 subjects who completed three fol-
low-up visits were included for latent growth model and
cross-lagged panel model [44, 45]. Mplus8.8 was used to
conduct cross-lagged panel mode[45, 46]of maximum
likelihood method to examine the relationship between
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BDI score and psychosocial function. The CLPM for BDI
score and three kinds of functions(included total average
score of psychosocial function were established respec-
tively, and standardized cross-lagged coefficients were
compared.

Common method bias

Firstly, on the advice of the relevant research, mainly
from the aspects of procedure control, including the high
reliability and validity of maturity scale as measuring
tools, protect the anonymity of participants, appropriate
transform different questionnaire instructions and scor-
ing methods, part of the entries using reverse score, etc.,
and to strictly control the source of the common method
bias. Secondly, Harman single-factor test was used: in the
3 measurements, the total number of factors with eigen-
values greater than 1 was 21, 22, and 21, respectively, and
the variation explained by the first factor was 16.56%,
16.98%, and 17.74%, respectively, all lower than the criti-
cal standard of 40%, indicating that the common method
bias was not obvious.

Results

Descriptive statistics

All descriptive statistics across 3 follow-up period are
summarized in Table 1. BDI score decreased from tl to
t3, three kinds of functions and total average score of
psychosocial function risen from tl to t3. There was a

Table 1 Descriptive statistics
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moderate correlation between BDI score, three kinds of
functions and total average score of psychosocial func-
tion at three time point.

Cross-lagged panel models

Firstly, the relationship between total average score of psy-
chosocial function and BDI score was analyzed. CLPM
controls the autoregressive effect of each variable by setting
stability coefficient and is considered the best method to
test the direction of "pure" effect between variables [43, 46,
47], which can be used to understand the overall degree of
prediction of one variable on another. When CLPM is used
to explore the relationship between variables, four models
need to be tested (Fig. 1): (1) Baseline model M1 including
only autoregressive effects; (2) On the basis of M1, con-
struct model M2, in which X points to Y; (3) Add compe-
tition model M3 where Y points to X path on the basis of
M1; (4) The full model M4 including all paths of M1, M2
and M3. The model M4 can be expressed as Eq. (1) and
(2),of which X represent functions, Y represent BDI score.
Based on the principles and practice of structure equation
modeling (Fifth Edition), the x*/DF of the model fitting
index is less than 5, the CFI and TLI are greater than 0.9,
the larger the better, and the RMSEA and SRMR are less
than 0.08, the smaller the better, which belongs to the situa-
tion of good fitting [43].

Xev1 = BxXt + ByY: + exe+1) (1)

Variables 1.BDIt1 2.BDIt2 3.BDIt3 4.BFt1

5.BFt2 6.BFt3 7.PFt1

8.PFt2 9.PFt3 10.SFt1 11.SFt2 12.SFt3 13.Ft1 14.Ft2 15.Ft3

2 6721

3 529%% 601 1

4 -533%  -522%%  -578% 1

5 -523%%  -525% 571 727

6 SABYFF 532 S574%% 579%% 802** 1

7 -588%%  -564*%  -543%¢  549**  549%*  551%

8 -027%%  -548%F  -640**  595%*  581%*  523%  570**
9 -548%%  -594%%  -689**  581**  627** 618"  633**
10 -528%%  -709%*  -596**  753**  734**  687**  576**
1 -536%%  -634%*  -640%*  732%%  750%* .700**  575%*
12 -540%%  -629%*  -654**  786** 776 751 621**
13 -637%% -684%F  -660**  887**  T770**  695%F  .829**
14 SOA4TF -648%F  -705%*F  782%%  891%*  772%*  646™*
15 -588%*  -657**  -719%*  726%*  828** .893**  676**
M 4.00 3.02 245 66.01 7038 7131 6553
SD 2.84 3.02 267 1244 1096 1249 1252
Skew -0.070  0.395 1326 -0.043 0106 -0.178 -0.212
Kurtosis ~ —=1329 —1.357 0621 -0666 -0646 -0.093 -1.085

1

661 1

600**  636%* 1

612%% 628**  710%* 1

581 682**  694**  883** 1

680**  711% 882 774%  810%* 1

B4V 731% 779 892%F 849 847%*

662%*%  8e4**  757**  825%  907**  829%*  881** 1
6880 7038 66.27 69.63 69.90 6594 6960 7053
1087 1209 1041 9.76 11.17 1020 9.20 10.58
-0.542 -0470 -0410 -0643 -0267 -0.091 -0374 -0.313
-0.270 -0.726 -0.249 0.189 0.221 -0654 -0537 -0429

*p<.05,**p <.01; 1, assessed at just after reaching clinical remission; t2, assessed in 6 months after clinical remission; t3, assessed in 12 months after clinical remission.
BDI, average score of Beck Depression Inventory-II; BF, average score of body function; PF, average score of psychological function; SF, average score of social function;
F, average score of psychosocial function
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YTI Y T2 Y T3

M3
Fig. 1 Cross-lagged panel models
Yiv1 = ByYe + BxXt + &yt+1) (2)

CLPM- psychosocial function

The model fit is shown in Table 2. M4 was selected as the
optimal model according to model fit (Fig. 2). Ft1 signifi-
cantly predicted(al=-0.431, SE=0.092, P<0.001) BDIt2,
and Ft2 significantly predicted(a2=-0.544, SE=0.091,
P<0.001) BDIt3. BDIt1 significantly predicted (b1 =—-0.176,
SE=0.066, P<0.01) Ft2, and BDIt2 significantly predicted

Table 2 Model fit of CLPMs

M4

(b2=-0.148, SE=0.067, P<0.05) Ft3. Comparison of
standardized cross-lagged path with bias-corrected
bootstrap 5000 samples shows that: al vs. b1=-0.256,
SE=0.104, P<0.05, 95%CI [-0.470, —0.067], indicating
that the absolute effect of Ft1 — BDIt2 is larger than that of
BDItl —Ft2; a2 vs. b2=-0.396, SE=0.121, P<0.01,95%CI
[-0.624, —0.149], indicating that the absolute effect of
Ft2— BDIt3 is larger than that of BDIt2— Ft3. In conclu-
sion, psychosocial function and BDI score have reciprocal
influence, and function has larger influence on BDI score.

Model x2 df x?/df CFI TLI RMSEA SRMR
X=Psychosocial function
M1 94.978 8 11.872 838 716 302 .188
M2 25237 6 4.206 964 916 164 046
M3 74310 6 12.385 873 703 309 144
M4 10306 4 2577 988 959 115 014
X=Body function
M1 49.344 8 6.168 890 .807 208 156
M2 20.105 6 3.351 962 912 141 064
M3 34.167 6 5.695 925 825 199 110
M4 7.739 4 1.935 990 965 .089 024
X=Psychological function
M1 107.180 8 13.398 709 491 323 212
M2 56334 6 9.389 853 656 .266 129
M3 52.364 6 8727 864 683 255 115
M4 13444 4 3.361 972 903 141 038
X=Social function
M1 93.355 8 11.669 818 682 299 202
M2 19.784 6 3.297 971 932 139 068
M3 74.730 6 12455 854 659 310 143
M4 6.292 4 1.573 995 983 069 020




Wenyan et al. BMC Psychiatry

(2025) 25:270

Page 6 of 11

7D 3k

BFtl }T.()Z(w***

al=-431%**

-.632%%%

bl=-.176%*

......

T al=-.229%%*

397

al=-258%*
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SFtl ’T ok .808***
T al=-491%** a2=-434%%x
- 324w
l bl=-.224%* b2=-.117*
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STDYX, X=Psychological function
Fig.2 M4 models

CLPM- body function

Model M1-M4 was analyzed successively, and the model
fit showed that M4 was the optimal model (Table 2;
Fig. 2). BFtl significantly predicted (al=-0.229,
SE=0.074, P<0.01) BDIt2, and BFt2 significantly
predicted(a2 =-0.352, SE=0.081, P<0.001) BDIt3. BDIt1
significantly predicted (b1=-0.189, SE=0.079, P <0.05)
BFt2, and BDIt2 significantly predicted (b2=-0.152,
SE=0.057, P<0.01) BFt3. Comparison of standard-
ized cross-lagged path with bias-corrected bootstrap
5000 samples shows that: al vs. b1=-0.040, SE=0.106,
P>0.05, 95%CI [—0.254,0.165], indicating that there is no
significant differences between effect of BFtl — BDIt2
and BDItl1 —BFt2; a2 vs. b2=-0.200, SE=0.102,
P=0.051,95%CI [—0.405, —0.004], indicating that there is
no significant differences between effect of BFt2 — BDIt3
and BDIt2 — BFt3. In conclusion, body function and BDI
score have reciprocal influence.

CLPM- psychological function

Model M1-M4 was analyzed successively, and the
model fit showed that M4 was the optimal model
(Table 2; Fig. 2). PFt1 significantly predicted(al =—0.258,
SE=0.097, P<0.01) BDIt2, and PFt2 significantly
predicted(a2 = —0.445, SE=0.083, P<0.001) BDIt3. BDIt1
significantly predicted (b1 =-0.446, SE=0.086, P<0.001)
PFt2, and BDIt2 significantly predicted (b2=-0.331,
SE=0.095, P<0.01) PFt3. Comparison of standard-
ized cross-lagged path with bias-corrected bootstrap
5000 samples shows that: al vs. b1=0.188, SE=0.115
P>0.05, 95%CI [—-0.039,0.411], indicating that there is

STDYX, X=Social function

no significant differences between effect of PFt1 — BDIt2
and BDItl1 >PFt2; a2 vs. b2=-0.114, SE=0.139,
P>0.05,95%CI [-0.393,0.145], indicating that there is no
significant differences between effect of PFt2— BDIt3
and BDIt2 — PFt3. In conclusion, psychological function
and BDI score have reciprocal influence.

CLPM- social function

Model M1-M4 was analyzed successively, and the
model fit showed that M4 was the optimal model
(Table 2; Fig. 2). SFt1 significantly predicted(al =-0.491,
SE=0.080, P<0.001) BDIt2, and SFt2 significantly
predicted(a2=-0.434, SE=0.086, P<0.001) BDIt3.
BDItl significantly predicted (b1=-0.224, SE=0.079,
P<0.01) SFt2, and BDIt2 significantly predicted
(b2=-0.117, SE=0.055, P<0.05) SFt3. Comparison
of standardized cross-lagged path with bias-corrected
bootstrap 5000 samples shows that: al vs. b1=-0.267,
SE=0.108, P<0.05, 95%CI [-0.485, —0.063], indicating
that the absolute effect of SFt1 —BDIt2 is larger than
that of BDIt1 —SFt2; a2 vs. b2=-0.317, SE=0.096,
P<0.01,95%CI [-0.508, —0.129], indicating that the
absolute effect of SFt2—BDIt3 is larger than that of
BDIt2 — SFt3. In conclusion, social function and BDI
score have reciprocal influence, and social function has
larger influence on BDI score.

Discussion

The aim of this study is to examine the possible longitu-
dinal association between depressive level and psycho-
social function in remitted MDD, including respective
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relationships between depressive symptoms and total
psychosocial function, body function, psychological
function, social function. We found that overall psycho-
social function affect each other. In our study, depressive
symptom at baseline could predict psychosocial func-
tion in 6 months, and depressive symptom at 6 months
could predict psychosocial function at 12 months. In
this longitudinal one-year follow-up study, it implies that
depressive symptoms and psychosocial function could
predict scores of each other 6 months later. Consistent
with previous research results, some researchers found
association between depression severity and psychoso-
cial functional impairment at two years of follow-up vis-
its [48, 49]. It implies that depressive symptom reduction
contributes to improvement in psychosocial function,
and vice versa.

This finding correlates with previous studies, which
found regardless of treatment (pharmacotherapy or
psychotherapy), improvement in depressive symptoms
is reported to contribute to functional restoration [33,
35]. Likewise, the severity of depressive symptoms
directly correlates with the impairment of functional
capacity in individuals diagnosed with major depressive
disorder, potentially severely limiting the daily activi-
ties of individuals, causing a decline in self-care abilities
and diminished productivity in work and study endeav-
ors [50]. A bidirectional relationship exists between
social-interpersonal functioning and depressive dis-
orders. Depressive symptoms may lead to functional
impairment through various mechanisms. For instance,
neurocognitive dysfunction and the decrement in self-
esteem resulting from interpersonal rejection exhibit
significant correlations with depressive disorders [51].
Also, we confirm that functional improvement pre-
dicts symptom relief [35]. Additionally, some studies
have determined some individuals with MDD experi-
enced functional deficits before a depressive episode
and these individuals are susceptible to MDD [52, 53].
Because they are vulnerable to psychosocial deficits,
it is difficult to turn to normal level of psychosocial
function. Therefore, lower psychosocial function has
a potential influence on symptom improvement and
residual symptom would cause functional impairment
in turn.

Body functioning and depressive symptoms affect
each other. We found that depressive symptoms and
psychosocial function predicted scores of each other
6 months later in 1 year. This finding is consistent with
past research [54, 55].Improvement in depressive symp-
toms is positively correlated with physical condition and
perceived overall health [56, 57]. Still not clear how well
the depressive severity of various depression subtypes
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predicts postmorbid functioning. However, to a certain
degree, improvement in depressive symptoms is associ-
ated with better physical function [58]. After remission,
depressive symptoms exhibited adverse effects on physi-
cal functioning, causing a functional recovery lag [29].
Recent research shows that among studied physical con-
ditions, heart disease and chronic pain conditions (back-
ache, neck pain, chronic headache and multiple pains)
are mostly associated with depressive symptoms [59].
Depressive symptoms might alter the level of social and
physical functioning and cause a lagging behind in recov-
ery of functioning [60]. And depressive symptoms may
affect the level of body functioning, causing a lag in func-
tional recovery [60].

We also found the relationship of mutual influence of
psychological functioning and depressive symptoms.
This suggests that depression symptoms improvement
can promote psychological functioning improvement,
and vice versa. Psychological functioning includes cog-
nitive functioning, negative emotions, mental stress,
self-esteem, etc. Firstly, cognitive impairments had a sig-
nificant positive correlation with depressive symptoms
[57, 61]. Several researchers have found severe depression
was associated with poor neurocognitive performance,
such as executive function and memory [62]. Secondly,
MDD is characterized by depressed mood and negative
emotions [61]. Studies have found reductions in negative
emotions precedes and predicts reduction in depression
severity [63]. Additionally, severity of depression has a
strong association with rumination [64]. And individuals
with MDD reported disrupted emotional regulation and
processing. When faced sad, scary and entertained situa-
tions, their emotional responses tend to be less sensitive
and flat [65]. Thirdly, in remitted MDD, if they experience
major events, such as divorce or financially threatening
job loss, indicate shorter time and greater possibility to
relapse or recurrence [66]. Therefore, even controlling for
chronic stress (e.g., chronic financial difficulties, ongo-
ing family conflict), depressive symptoms bring about
increased risk of recurrence [66]. Finally, decreased self-
esteem is also one of symptoms of MDD [61]. Many stud-
ies show low self-esteem has a negative correlation with
high depression scores, and low self-esteem could pro-
spectively predict depression [67, 68].

There is a mutual influence of social function and
depressive symptoms, and social function has a more
pronounced impact on depressive symptoms. Research-
ers have found depressive symptoms can not only
directly predict productive activities, but also could pre-
dict through the mediating role of dysfunctional attitudes
[69]. Some studies confirmed reduction of depressive
symptoms is particularly associated with improvements
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in social function [59]. Several researchers have found
that improvement in social-interpersonal functioning
from acute phase cognitive therapy could be maintained
32 months [51, 70]. And consistent with our study, they
also found social-interpersonal dysfunction could pre-
dict depressive symptoms and MDD relapse or recur-
rence [51, 70]. In previous research, after acute phase
treatment, functioning got improved and lasted for
2 years [38]. However, continuation treatment in remit-
ted phase cannot bring additional improvement and they
found social interpersonal functioning and deteriorated
before depression relapses/recurrence [51]. According
to Lewinsohn’s behavioral theory of depression, social
skill deficits were considered as one of possible causes
of MDD [71]. And a dyadic analysis showed poor mari-
tal adjustment could predict more severe depressive
symptoms [72]. Therefore, social function is a risk of
importance for severity of depressive symptoms. On the
other hand, restoration of social function would reduce
depressive symptoms and prevent relapse, which has a
protective effect on mental health [73-75]. A review has
shown that social contacts was found to be a predictor
of remission in MDD. As a result, preventing loneliness
and social isolation becomes a common and growing
problem in individuals with MDD [73]. Moreover, social
support has a greatly positive impact on reducing depres-
sive symptoms and suicidal ideation. Several researches
have reported when individuals are faced stress, social
support, especially the number of support providers, may
help enhance resilience [74]. Tariq et al. confirmed that
perceived social support significantly predicted depres-
sive symptoms and higher levels of social support relate
to lower depression scores [75]. Additionally, they also
found that friends’ support and family’s support have
the most significant association with the level of depres-
sion [75]. Hence, medical staff could help remitted MDD
improve personal and interpersonal functioning, which
provides strong protection just in case increase in depres-
sive symptoms and relapse or recurrence [34].

Psychosocial function may provide substantial pro-
tection for MDD participants against relapse/recur-
rence [76]. Moreover, when predicting recurrence,
psychosocial function, especially social function, seems
to be more essential. Therefore, complete remission
of MDD should not totally equal to clinical symptom
remission. When MDD participants achieve clinical
remission standard, psychosocial function, especially
social function, should be one of important focuses of
therapeutic intervention, including pharmacotherapy
and psychotherapy [30]. As a result, in settings with
limited resources, interventions targeting to improve
social function should be considered to relieve depres-
sive symptoms and restore functioning [76].
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The improvement of psychosocial function has sig-
nificant clinical significance for individuals with MDD.
Researches indicate that individuals with MDD who
experience early enhancements in psychosocial func-
tioning demonstrate increased rates of long-term
symptomatic remission when compared to those
undergoing gradual improvements [38, 77]. Such early
enhancement not only assists in forecasting individuals’
long-term symptomatic remission but may also serve to
efficiently guard against MDD relapse and recurrence
by bolstering their social adaptability [77]. Additionally,
variations in psychosocial functioning have been estab-
lished as a critical predictor of long-term symptomatic
remission in individuals with MDD, notably, individu-
als with minimal and gradual improvements in social
and interpersonal functioning demonstrate slower rates
of depressive improvement [51].

Effective therapeutic strategies, including psychother-
apy and pharmacotherapy, have been shown to enhance
psychosocial functioning, which in turn promotes the
rehabilitation of participants with depression. Stud-
ies have indicated that effective antidepressant therapy
can markedly enhance the psychosocial functioning of
individuals with depression [38, 77]. Administration of
noradrenergic antidepressants, such as nortriptyline,
and selective serotonin reuptake inhibitors (SSRIs), like
escitalopram, has been demonstrated to enhance psy-
chosocial functioning [77]. Both cognitive therapy (CT)
and mindfulness-based cognitive therapy (MBCT) have
been empirically validated to enhance psychosocial
functioning [38, 78]. Additionally, in clinical settings, it
is imperative to tailor treatment strategies to the indi-
vidual needs of participants to optimize psychosocial
functioning and prevent relapse.

A strength of this article is the longitudinal repeated
measure design. We obtained 3 data from the same
patient at baseline, 6 and 12 months after clinical remis-
sion. Cross-lagged models examined bidirectional cau-
sality between symptoms and psychosocial function,
which presented symptoms and psychosocial function
at one time point would predict subsequent symptoms
and psychosocial function at the next time point.

This study also has some limitations. First, it is uncer-
tain whether these results generalize to other individuals
and settings. Beacuse there may exist certain limitations
in the process of sample selection, encompassing the
extensive age span as well as the authentic educational
backgrounds. Therefore, further studies with a larger
sample of representative in individuals with MDD are
necessary to confirm our present findings.

Second, the statistical test power of the employed
methodology could be constrained. Given that the
study population consists of clinically remitted MDD,
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the dropout rates are relatively high. Furthermore, the
research mainly examines the correlation between the
severity of depressive symptoms and psychosocial func-
tion. Consequently, the CLPM is deemed more appro-
priate for our analytical purposes.Alternatively, other
methodological approaches, like random intercept
cross-lagged modeling (RI-CLPM), could potentially pro-
vide higher statistical test power and incorporate both
between-individual and within-individual variability. In
future studies, we need to gather more data, especially
from large, multi-center studies, to better understand
these factors.

Third, there is no unified tool to evaluate psychosocial
function and GQOLI-74 is greatly onerous for patents
due to many entries [32]. This emphasizes the necessity
of promoting unified standardized assessment tools in
this field. Fourth, there remain no gold standard of recov-
ery of psychosocial function so that we fail to identify the
normal range of functioning recovery [32]. Future studies
ought to prioritize the development and dissemination of
a consensus-based gold-standard assessment instrument.
Future research needs to put more emphasis on creating
and spreading a standardized, top-tier assessment tool.
Finally, the present research only assessed psychosocial
function through self-report. Consequently, it is subjec-
tive evaluation results rather than objective performance.
Therefore, other objective methods to assess psychoso-
cial function, such as behavioral observations, should be
used in future studies.

To conclude, in this study, we found psychosocial func-
tion and depressive symptoms affect each other. Particu-
larly, social function has stronger impact on symptoms.
Increased severity of depressive symptoms predicts
greater psychosocial dysfunction and lower levels of
functioning. In turn, impaired social function heralds
increased depressive symptoms and recurrence. It is
helpful to prevent recurrence and reduce disease bur-
den to explore the relationship between psychosocial
function and depressive symptoms in remitted MDD. In
particular, attending to the restoration of social function
among individuals with MDD can yield significant divi-
dends in terms of preventing relapse and recurrence of
depressive symptoms.
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