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During the first year of this 2-year prospective
longitudinal study, we have completed our first year
study objectives as proposed. The 2-year study aims
to investigate changes in depression over time and
the contributions of multilevel factors, including
personal, family, and cultural factors in the
depression trajectories. In this project we plan to



Y

conduct a prospective cohort study on preinatal
women, as well as a retrospective cohort study on
midlife women using a 10-year longitudinal study that
have already collected for investigation on midlife
health. Furthermore, we modified our project to
include a national cohort study using National Health
Insurance Research Database to investigate the
changes in depression among perinatal women and
midlife women. In Health Insurance Database, all
original claim data of beneficiaries enrolled was
included. Prior studies on the association between
depression and associated factors have predominantly
utilized a correlation index at each single time
point that usually failed to take time-varying
depressive into account ; these investigations may
therefore not adequately reflect the changes in
depression and related factors that occur across
time.

As of September 2014, we have established related
study protocol on the perinatal women cohort,
including study sites, data collection procedures,
study tools, database management, as well as training
of research assistants. We have collected 223
pregnant women at 28 week pregnancy and successfully
followed and interviewed them at 36-week pregnancy
(n=200), 1 week postpartum (n=176), 4 week postpartum
(n=179), and 3 months postpartum (n=172),
respectively. The dataset for midlife women cohort
was successfully obtained after we followed the
modified application procedures issued by Department
of Health. A total of 1574 female and 1690 male
participants were included in the analysis. The
recruitment timeline and data analyses were in
progress as scheduled. We have completed the follow-
up assessment on the perinatal women. Trajectory
analysis as well as multilevel modeling will be used
to estimate the contributions of personal, family,
and cultural factors to changes in women depression
over time.

women depression, trajectory analysis, multilevel
factors, longitudinal follow-up
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During the first year of this 2-year prospective longitudinal study, we have completed our first
year study objectives as proposed. The 2-year study aims to investigate changes in depression over
time and the contributions of multilevel factors, including personal, family, and cultural factors in the
depression trajectories. In this project we plan to conduct a prospective cohort study on preinatal
women, as well as a retrospective cohort study on midlife women using a 10-year longitudinal study
that have already collected for investigation on midlife health. Furthermore, we modified our project
to include a national cohort study using National Health Insurance Research Database to investigate
the changes in depression among perinatal women and midlife women. In Health Insurance Database,
all original claim data of beneficiaries enrolled was included. Prior studies on the association
between depression and associated factors have predominantly utilized a correlation index at each
single time point that usually failed to take time-varying depressive into account; these investigations
may therefore not adequately reflect the changes in depression and related factors that occur across
time.

As of September 2014, we have established related study protocol on the perinatal women
cohort, including study sites, data collection procedures, study tools, database management, as well
as training of research assistants. We have collected 223 pregnant women at 28 week pregnancy and
successfully followed and interviewed them at 36-week pregnancy (n=200), 1 week postpartum
(n=176), 4 week postpartum (n=179), and 3 months postpartum (n=172), respectively. The dataset
for midlife women cohort was successfully obtained after we followed the modified application
procedures issued by Department of Health. A total of 1574 female and 1690 male participants were
included in the analysis. The recruitment timeline and data analyses were in progress as scheduled.
We have completed the follow-up assessment on the perinatal women. Trajectory analysis as well as
multilevel modeling will be used to estimate the contributions of personal, family, and cultural

factors to changes in women depression over time.

Key words: women depression, trajectory analysis, multilevel factors, longitudinal follow-up
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ABSTRACT

Introduction: Anxiety and depression have become a focus of concern in mood changes among
childbearing women. However, less is known regarding how anxiety and depressive symptom
changes over time in women underwent an elective cesarean section. This study is aimed to (1)
characterize the joint trajectories of anxiety and depressive symptoms, and (2) investigate the effect
of the anxiety and depression courses on the subsequent body weight.

Methods: A prospective longitudinal study of childbearing women (N = 139) who underwent an
elective cesarean section was conducted. Anxiety and depressive symptoms were assessed using the
State Anxiety Inventory (SAI) and the Edinburgh Postnatal Depression Scale, respectively, in the

third trimester and 1 day, 1 week, and 1 and 6 months postpartum. The structured questionnaires on
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demographic features, health status, and body mass index (BMI) were completed. Trajectory
analyses were conducted using semiparametric group-based modeling. Analysis of covariance and
the trend test were applied.

Results: The mean age of participants was 33.6 years. Most study participants were multiparas
(61.9%) and had at least some college education (73.4%). We identified four distinctive joint
trajectories of anxiety and depressive symptoms: class 1 (low, 24.9%), class 2 (mild, 42.9%), class 3
(high, 23%), and class 4 (very high, 6.9%). After adjustment for age and parity, the BMIs were
significantly different among the trajectories classes (p<0.05). The classes with high and very high
anxiety and depressive symptoms showed a trend toward having higher BMI on postpartum 1 day
(p=0.05), 1 month (p=0.03) and 6 months (p=0.06) compared with those with low anxiety and
depressive symptoms.

Discussion: Anxiety and depressive symptoms are prevalent from pregnancy through postpartum.
Distinctive patterns of joint anxiety and depression trajectories were identified. Our findings suggest
a need for greater attention to continuous assessment of psychological well-being and body weight
among women with cesarean delivery.

Research support: This study was supported by a grant (NSC101-2629-H-038-001) from the
Ministry of Science and Technology, Taiwan. Keywords: Anxiety symptoms, Depressive symptoms,

Cesarean delivery, Body weight, pregnant women
INTRODUCTION

Anxiety and depression have become a focus of concern in mood changes among childbearing
women. The elevated anxiety symptoms were found in 54% of pregnant women, whereas the
depressive symptoms were estimated to be 37.1% during pregnancy [1]. Approximately
24.3%~30.7% of women experience anxiety symptoms [2], while 23%~42.6% reported depressive
symptoms [3] in the postpartum period. Recent evidence has found the co-occurrence pattern of
anxiety and depression with a certain degree of heterogeneity in the longitudinal course in in
perinatal women [4,5]. However, limited studies reported the joint trajectories of anxiety and
depression in perinatal women.

Maternal weight retention during postpartum is an important factor in the development of
obesity, cardiovascular diseases, and other chronic diseases in later life [6]. Furthermore, weight
gain between pregnancy may increase the risk of Cesarean section, gestational diabetes,
preeclampsia, and stillbirth in the next pregnancy [7]. Previous studies have found evidence of
relation between anxiety and depression with body mass index (BMI) in nonpregnant population[8].
Limited research, however, has focus on perinatal women to investigate the association between
anxiety and depression with postpartum body weight.

Few studies have prospectively examined the changes in anxiety and depression symptoms
from pregnancy through postpartum and weigh changes in a longitudinal design. A cross-sectional
study of 64 women found a strong correlation between anxiety and depression with BMI at 4 months

postpartum[9]. Herring et al. reported an association between new-onset postpartum depression and
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postpartum weight retention [10]. Recent review on perinatal depression and maternal weigh found
an association between depressive symptoms and maternal BMI [11].

Understanding the relation of anxiety and depression trajectories to postpartum body weight
may help women in weight management during the postpartum period. This study examines the
effect of anxiety and depression joint trajectories on postpartum weight. The objectives were to
determine the extent to which (1) the joint trajectories of anxiety and depressive symptoms, and (2)
investigate the effect of the anxiety and depression courses on the subsequent body weight.
METHODS
PARTICIPANTS
Pregnant women who received prenatal care in the antenatal clinic of a university hospital in Taiwan
were invited. Study inclusion criteria were aged 20 or above and elective Cesarean section.
Exclusion criteria were perinatal complications, or chronic medical illness. Among 150 eligible
women, 11 women (14%) completed baseline information only. A total of 139 women included in
this study.

PROCEDURES

The study was a prospective longitudinal study with five time points assessments conducted in the third
trimester, postpartum day 1, week 1, 1 month, and 6 months, respectively. The study protocol was
approved by the institutional review board of the China Medical University Hospital, Taiwan.
MEASURES

Anxiety symptoms

Anxiety levels were assessed using the 20-item Taiwanese version of State Anxiety Inventory (SAI).
This tool contains a scale of 1 (not at all) to 4 (very much so) for each item, with an overall score
ranged between 20 and 80. A higher score indicated higher anxiety. The Taiwanese version of SAI
has shown good internal consistency (0.90) [12]; in the present study, the Cronbach’s alpha of SAI

was 0.89-0.91.
Depressive symptoms
Depressive symptoms were measured by the 10-item Taiwanese version of Edinburgh Postnatal

Depression Scale (EPDS) [13]. It is a self-report questionnaire with a 4-point scale that ranged from
0 (“no”) to 3 (“most of the time”), with a total score ranged between 0 and 30. Higher scores
represented higher levels of depression. The Cronbach’s alpha reliabilities of the Taiwanese version
of EPDS were 0.87[13]. In our study the Cronbach’s alpha of EPDS ranged 0.82-0.86.

Body weight and height

Self-reported data on body weight and height were collected in baseline, postpartum 1day, 4 weeks,
and 6 month. Body mass index (BMI) was then calculated as the weight in kilograms divided by the
height in meters squared (kg/m?).

Demographic characteristics and health status

A structured questionnaire was used to investigate demographic variable, including age, parity,
education attainment, employment status, and use of patient controlled analgesic after CS.
STATISTICAL ANALYSIS

The distinct groups of subjects with similar courses of change in anxiety and depressive symptoms
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over time were identified using the group-based trajectory modeling[14]. The PROC TRAJ in SAS
was applied and the optimal trajectory groups were determined based on Bayesian Information
Criterion (BIC) value [14]. At beginning, trajectory groups for depression and anxiety were
identified separately, and then the joint probability of group membership in the depression and
anxiety was estimated. The relationships between membership of joint trajectories and body weight
were examined by the analysis of covariance and the trend test with adjustment for covariates. The
results were considered statistical significance at p < 0.05. All analyses were conducted using SAS
software, Version 9.2(SAS Institute Inc., Cary, NC).

RESULTS

There were 139 pregnant women with mean age 33.6 (standard deviation [SD] 3.8) and mean weeks
of gestational at delivery was 37.3 (SD 2.0). Most participants were multipara (61.9%), were
educated to some college education (73.4%), and employed (64%). Majority of the participants
(66.2%) reported a planned pregnancy and nearly 85.6% had used patient controlled analgesic after
Cesarean section. Among the 139 eligible participants, 102 (73%) completed in all five time points
and all of the women (100%) completed four assessments. No significant differences (p=0.18-0.99)
on mean depression or anxiety scores at the time 1, 2, 3, or 4 were observed between the two groups.
The demographic characteristics, were similar (p=0.14-0.90) between the two groups including age,
parity, education, prenatal employment.

Trajectory groups of Depressive Symptoms and Anxiety Symptoms

The three depression trajectory groups were identified as the best fitting model with the lowest
absolute BIC (-1908.08) with the average posterior probability ranging from 0.87 (standard error [SE]
=0.13) to 0.91 (SE = 0.12), suggesting adequate model fitting. The 4-group model was identified for
anxiety symptoms (BIC -2260.19) with the average posterior probability ranged from 0.87 (SE =
0.16) to 0.97 (SE = 0.08). The joint analysis of depression and anxiety trajectories indicated the
proportion of women in each joint trajectory groups, including the low symptom severity (24.9%),
mild levels of depressive and anxiety symptoms (42.9%), followed by women with high levels on
both depressive and anxiety (23%), and women with high depressive symptoms and very high
anxiety symptoms (6.9%).

Relationships between Joint Trajectories and BMI

According to the analysis of covariance, the BMIs were significantly different among the trajectories
classes (p<0.05) after adjustment for age and parity. The classes of women with high and very high
anxiety and depressive symptoms having higher BMI on postpartum 1 day (p=0.05), 1 month (p=0.03) and
6 months (p=0.06).

DISCUSSION

In this prospective study, we identified four distinct joint trajectories of depression and anxiety
among in women undergoing Cesarean section. As compared with those with low anxiety and
depression trajectory, higher BMIs were found in women with high and very high levels of anxiety
and depression after the adjustment for age and parity.

Consistent with prior research on anxiety and depressive symptoms over time [15,16], we found

H XVII



the heterogeneity in the development of anxiety and depressive symptoms during childbearing period.
Further, our findings indicated that a substantial proportion of CS mothers reported high/very high
anxiety (36%; SAI >45) or high depressive symptoms (27.3%, EDPS >12) at all assessments,
suggesting that stable nature of both symptoms and proper screening could be used to identify the
high risk group. The four joint trajectories of anxiety and depression identified in the current study
provided evidence of persist and cluster patterns of anxiety and depressive symptoms in perinatal
women.

The association between anxiety and depression with body weight is complex with a reciprocal
relationship reported [17]. Dysregulation of the hypothalmic—pituitary—adrenal axis may be one of
the important factors for the biological mechanism underlying the relationship between anxiety and
depression with obesity [18]. Anxiety and depression also could be a barrier for weight management
for women and lead to more postpartum weight retention [10,19].

Taken together, anxiety and depressive symptoms are prevalent from pregnancy through
postpartum. Distinctive patterns of joint anxiety and depression trajectories were identified. Our
findings suggest a need for greater attention to continuous assessment of psychological well-being

and body weight among women with cesarean delivery.
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Table 1. Postpartum BMI by joint trajectories classes

Class 3 and 4:

Class 1 Class 2 . Group comparison  Trend
Low Mild High/Very (ANCOVA)  test®
High
Mean Mean . Mean . P
ES ES F (df) P value
(SD) (SD) (SD) value
n 35 62 42

-0.19 29.9(5.1) 0.43 0.014  0.05
day 1 (3.5) 7) 134)
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n 26 41 28

24.7
1 month 53) 24.1(3.3) -0.18 27.3 (4.8) 0.63 6.03(2,90) 0.004  0.03
n 27 42 30
22.8
6 months o) 228(3.9) 0 25.1(5.6) 0.51 3.07(2,94) 0.05  0.06

*Effect size, derived from comparison with the group of class 1.
® All analyses were adjusted for age and parity at baseline.

¢ Linear regression conducted by means of coding class 1 as 0, class 2 as 1, and class3 and 4 as 2.

EERRES

PTG o AL R Y EE M LR ERAL o AL 1 r_"ggf{[:::‘ , 37
rr/ﬁ*iﬁ*ﬂ?*‘mﬁﬁﬁﬁ%'“’l B EE AT R ST R B D e A
IR AR R g B WS T (T4 blde® F 4245 & Dr. Nansook Park ?{:};ﬁi
hZ B4R R ek R K Heeju Cho #ddt Menfc® P ieis 3 0 T RET HIL » i
- T A AKF YN BT AL O RE N FHBE S Gldo@® F B K4 s P RE
BEab w2 ket At R L /R4 2R el 3 Ao R T8 4 18k i
M BAES R RTA DRt S o

ﬁi

SESSION - 1I
13:30-15:10
Hall 1,
Session Chair : Lung-Tan Lu
TIME TITLE PRESENTER(S)/AUTHOR(S)
13:30 - 13:50 The Role of Educational Psychologists in Promoting Ethical Jace Pillay

Research with Children: An African Perspective
13:50 - 14:10 Using The Health Belief Theory To Reduce Obesity amongst Victor Romano, Imani Scott
African American And Hispanic Populations

14:10 - 14:30 Effect of Anxiety and Depression Trajectories on The Shu-Yu Kuo, Ya-Ling Tzeng,

Postpartum Body Weight Fong-Chen Wang, Hsin-Ying
Huang

14:30 - 14:50 A Dialogue with Subconscious in a Dream Tanat Kuanishbekuly Zhakay

14:50 - 15:10 Does Culture Matter? The Impact of Culture on Conflict Lung-Tan Lu
Resolution Strategy and Role Stress in Asia

[ 15:10-15:20 Coffee Break |
NN ./_t_' sl ;/E'

H XX

-



PEFRABHE AT ENA FlE S aeg thou @402

pHp 2014 # 7% 18 p

i 101-2629-H-038-001-MY

PE e | P BER R B B2 REHGMO3)

:I,’ X1 A 25 14 ~7’L‘§ BY %;97: /;’5
MR st RibBiE | LA FEERRE
s ik
2014 # 6 " 30 P 4= v g L ,

gap‘%ﬁ? 3 2014 # 7 " 18 P géﬁi* * F R AT
R

gk A

(# <) WORLD CONFERENCE ON PSYCHOLOGY SCIENCE
(¢ =)

* AP (¥ ~ )EFFECT OF ANXIETY AND DEPRESSION TRAJECTORIES ON THE
POSTPARTUM BODY WEIGHT

- ;}ﬁg%iém'

Ly ¢ FERRE 4§83 & c P HAR ﬁ L% T AR NE A
Frd RIRAEKEF LD T E D & 2. %2 5%(Building good life: A
positive psychology perspective) sr/F 35 &2 3¢ % ©

2.0 =2 g W 4 #h~ 2 %8 5 EFFECT OF ANXIETY AND DEPRESSION TRAJECTORIES ON THE

POSTPARTUM BODY WEIGHT -

~ B g NG

SAcBRATS € A PO R D SRR AT T T RE AP E F A%
uﬁﬁp Ai ot cEE s N ECEEENELFY R AR EAF DL
Hhigae Flg2- o ¥ ¥ FHreFHEZ 2D T3 g Lokl o L ks i
P oAp B PR E R o

Iy

o FERHT AR

EFFECT OF ANXIETY AND DEPRESSION TRAJECTORIES ON THE POSTPARTUM

BODY WEIGHT
ABSTRACT
Introduction: Anxiety and depression have become a focus of concern in mood changes among
childbearing women. However, less is known regarding how anxiety and depressive symptom
changes over time in women underwent an elective cesarean section. This study is aimed to (1)
characterize the joint trajectories of anxiety and depressive symptoms, and (2) investigate the effect
of the anxiety and depression courses on the subsequent body weight.
Methods: A prospective longitudinal study of childbearing women (N = 139) who underwent an
elective cesarean section was conducted. Anxiety and depressive symptoms were assessed using the
State Anxiety Inventory (SAI) and the Edinburgh Postnatal Depression Scale, respectively, in the
third trimester and 1 day, 1 week, and 1 and 6 months postpartum. The structured questionnaires on
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demographic features, health status, and body mass index (BMI) were completed. Trajectory
analyses were conducted using semiparametric group-based modeling. Analysis of covariance and
the trend test were applied.

Results: The mean age of participants was 33.6 years. Most study participants were multiparas
(61.9%) and had at least some college education (73.4%). We identified four distinctive joint
trajectories of anxiety and depressive symptoms: class 1 (low, 24.9%), class 2 (mild, 42.9%), class 3
(high, 23%), and class 4 (very high, 6.9%). After adjustment for age and parity, the BMIs were
significantly different among the trajectories classes (p<0.05). The classes with high and very high
anxiety and depressive symptoms showed a trend toward having higher BMI on postpartum 1 day
(p=0.05), 1 month (p=0.03) and 6 months (p=0.06) compared with those with low anxiety and
depressive symptoms.

Discussion: Anxiety and depressive symptoms are prevalent from pregnancy through postpartum.
Distinctive patterns of joint anxiety and depression trajectories were identified. Our findings suggest
a need for greater attention to continuous assessment of psychological well-being and body weight
among women with cesarean delivery.

Research support: This study was supported by a grant (NSC101-2629-H-038-001) from the
Ministry of Science and Technology, Taiwan. Keywords: Anxiety symptoms, Depressive symptoms,
Cesarean delivery, Body weight, pregnant women

INTRODUCTION

Anxiety and depression have become a focus of concern in mood changes among childbearing
women. The elevated anxiety symptoms were found in 54% of pregnant women, whereas the
depressive symptoms were estimated to be 37.1% during pregnancy [1]. Approximately
24.3%~30.7% of women experience anxiety symptoms [2], while 23%~42.6% reported depressive
symptoms [3] in the postpartum period. Recent evidence has found the co-occurrence pattern of
anxiety and depression with a certain degree of heterogeneity in the longitudinal course in in
perinatal women [4,5]. However, limited studies reported the joint trajectories of anxiety and
depression in perinatal women.

Maternal weight retention during postpartum is an important factor in the development of
obesity, cardiovascular diseases, and other chronic diseases in later life [6]. Furthermore, weight
gain between pregnancy may increase the risk of Cesarean section, gestational diabetes,
preeclampsia, and stillbirth in the next pregnancy [7]. Previous studies have found evidence of
relation between anxiety and depression with body mass index (BMI) in nonpregnant population[8].
Limited research, however, has focus on perinatal women to investigate the association between
anxiety and depression with postpartum body weight.

Few studies have prospectively examined the changes in anxiety and depression symptoms
from pregnancy through postpartum and weigh changes in a longitudinal design. A cross-sectional
study of 64 women found a strong correlation between anxiety and depression with BMI at 4 months
postpartum[9]. Herring et al. reported an association between new-onset postpartum depression and
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postpartum weight retention [10]. Recent review on perinatal depression and maternal weigh found
an association between depressive symptoms and maternal BMI [11].

Understanding the relation of anxiety and depression trajectories to postpartum body weight
may help women in weight management during the postpartum period. This study examines the
effect of anxiety and depression joint trajectories on postpartum weight. The objectives were to
determine the extent to which (1) the joint trajectories of anxiety and depressive symptoms, and (2)
investigate the effect of the anxiety and depression courses on the subsequent body weight.
METHODS
PARTICIPANTS
Pregnant women who received prenatal care in the antenatal clinic of a university hospital in Taiwan
were invited. Study inclusion criteria were aged 20 or above and elective Cesarean section.
Exclusion criteria were perinatal complications, or chronic medical illness. Among 150 eligible
women, 11 women (14%) completed baseline information only. A total of 139 women included in
this study.

PROCEDURES

The study was a prospective longitudinal study with five time points assessments conducted in the third
trimester, postpartum day 1, week 1, 1 month, and 6 months, respectively. The study protocol was
approved by the institutional review board of the China Medical University Hospital, Taiwan.
MEASURES

Anxiety symptoms

Anxiety levels were assessed using the 20-item Taiwanese version of State Anxiety Inventory (SAl).
This tool contains a scale of 1 (not at all) to 4 (very much so) for each item, with an overall score
ranged between 20 and 80. A higher score indicated higher anxiety. The Taiwanese version of SAI
has shown good internal consistency (0.90) [12]; in the present study, the Cronbach’s alpha of SAI

was 0.89-0.91.
Depressive symptoms
Depressive symptoms were measured by the 10-item Taiwanese version of Edinburgh Postnatal

Depression Scale (EPDS) [13]. It is a self-report questionnaire with a 4-point scale that ranged from
0 (“no”) to 3 (“most of the time”), with a total score ranged between 0 and 30. Higher scores
represented higher levels of depression. The Cronbach’s alpha reliabilities of the Taiwanese version
of EPDS were 0.87[13]. In our study the Cronbach’s alpha of EPDS ranged 0.82-0.86.

Body weight and height

Self-reported data on body weight and height were collected in baseline, postpartum 1day, 4 weeks,
and 6 month. Body mass index (BMI) was then calculated as the weight in kilograms divided by the
height in meters squared (kg/m?).

Demographic characteristics and health status

A structured questionnaire was used to investigate demographic variable, including age, parity,
education attainment, employment status, and use of patient controlled analgesic after CS.
STATISTICAL ANALYSIS

The distinct groups of subjects with similar courses of change in anxiety and depressive symptoms
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over time were identified using the group-based trajectory modeling[14]. The PROC TRAJ in SAS
was applied and the optimal trajectory groups were determined based on Bayesian Information
Criterion (BIC) value [14]. At beginning, trajectory groups for depression and anxiety were
identified separately, and then the joint probability of group membership in the depression and
anxiety was estimated. The relationships between membership of joint trajectories and body weight
were examined by the analysis of covariance and the trend test with adjustment for covariates. The
results were considered statistical significance at p < 0.05. All analyses were conducted using SAS
software, Version 9.2(SAS Institute Inc., Cary, NC).
RESULTS
There were 139 pregnant women with mean age 33.6 (standard deviation [SD] 3.8) and mean weeks
of gestational at delivery was 37.3 (SD 2.0). Most participants were multipara (61.9%), were
educated to some college education (73.4%), and employed (64%). Majority of the participants
(66.2%) reported a planned pregnancy and nearly 85.6% had used patient controlled analgesic after
Cesarean section. Among the 139 eligible participants, 102 (73%) completed in all five time points
and all of the women (100%) completed four assessments. No significant differences (p=0.18-0.99)
on mean depression or anxiety scores at the time 1, 2, 3, or 4 were observed between the two groups.
The demographic characteristics, were similar (p=0.14-0.90) between the two groups including age,
parity, education, prenatal employment.
Trajectory groups of Depressive Symptoms and Anxiety Symptoms
The three depression trajectory groups were identified as the best fitting model with the lowest
absolute BIC (-1908.08) with the average posterior probability ranging from 0.87 (standard error [SE]
=0.13) to 0.91 (SE = 0.12), suggesting adequate model fitting. The 4-group model was identified for
anxiety symptoms (BIC -2260.19) with the average posterior probability ranged from 0.87 (SE =
0.16) to 0.97 (SE = 0.08). The joint analysis of depression and anxiety trajectories indicated the
proportion of women in each joint trajectory groups, including the low symptom severity (24.9%),
mild levels of depressive and anxiety symptoms (42.9%), followed by women with high levels on
both depressive and anxiety (23%), and women with high depressive symptoms and very high
anxiety symptoms (6.9%).
Relationships between Joint Trajectories and BMI
According to the analysis of covariance, the BMIs were significantly different among the trajectories
classes (p<0.05) after adjustment for age and parity. The classes of women with high and very high
anxiety and depressive symptoms having higher BMI on postpartum 1 day (p=0.05), 1 month (p=0.03) and
6 months (p=0.06).
DISCUSSION
In this prospective study, we identified four distinct joint trajectories of depression and anxiety
among in women undergoing Cesarean section. As compared with those with low anxiety and
depression trajectory, higher BMIs were found in women with high and very high levels of anxiety
and depression after the adjustment for age and parity.

Consistent with prior research on anxiety and depressive symptoms over time [15,16], we found
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the heterogeneity in the development of anxiety and depressive symptoms during childbearing period.
Further, our findings indicated that a substantial proportion of CS mothers reported high/very high
anxiety (36%; SAI >45) or high depressive symptoms (27.3%, EDPS >12) at all assessments,
suggesting that stable nature of both symptoms and proper screening could be used to identify the
high risk group. The four joint trajectories of anxiety and depression identified in the current study
provided evidence of persist and cluster patterns of anxiety and depressive symptoms in perinatal
women.

The association between anxiety and depression with body weight is complex with a reciprocal
relationship reported [17]. Dysregulation of the hypothalmic—pituitary—adrenal axis may be one of
the important factors for the biological mechanism underlying the relationship between anxiety and
depression with obesity [18]. Anxiety and depression also could be a barrier for weight management
for women and lead to more postpartum weight retention [10,19].

Taken together, anxiety and depressive symptoms are prevalent from pregnancy through
postpartum. Distinctive patterns of joint anxiety and depression trajectories were identified. Our
findings suggest a need for greater attention to continuous assessment of psychological well-being
and body weight among women with cesarean delivery.
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Table 1. Postpartum BMI by joint trajectories classes

Class 1 Class 2 CIHaiSSh:’)/CZ? 4 Group comparison  Trend
Low Mild ?ﬂgh y (ANCOVA)P test®
Mean Mean . Mean a P
ES ES F (df) P value
(SD) (SD) (SD) value
n 35 62 42
28.0 27.5 (3. 4.41(2,
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n 26

24.7
1 month
(3.3)
n 27
22.8
6 months
(3.1)

41 28

24.1(3.3) -0.18 27.3(4.8) 0.63 6.03 (2, 90) 0.004  0.03

42 30

228(3.9) 0 25.1(5.6) 051 3.07(2,94) 005  0.06

# Effect size, derived from comparison with the group of class 1.
® All analyses were adjusted for age and parity at baseline.
¢ Linear regression conducted by means of coding class 1 as 0, class 2 as 1, and class3 and 4 as 2.
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