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Abstract

Background: Low back pain (LBP) is a common musculoskeletal problem during pregnancy, with an estimated
prevalence ranging from 30-78% (Mota MJ et al. J Back Musculoskelet Rehabil 28(2):351-7,2015 and Abebe E et al. J
Med Sc Tech 3(3). 37-44,2014). Women reporting LBP are at increased risk of developing perinatal depression.
Pregnancy-related LBP is highly heterogeneous and can be divided into lumbar pain (LP), posterior pelvic pain
(PPP), and combined pain (CP). Therefore, the purpose of this study was to investigate the associations between
LBP and perinatal depressive symptoms.

Methods: This was a retrospective case-control study conducted from January 2016 to April 2019. A total of 484
pregnant women were enrolled in this study: a case group of 242 pregnant women who were diagnosed with LBP
and an age-matched control group of 242 pregnant women without LBP. The Edinburgh Postnatal Depression
Scale (EPDS), LBP characteristics, and questionnaires about pregnancy that included demographic, parity, work,
comorbidity, and previous pregnancy data were completed and compared between the case group and the
control group.

Results: A total of 68 of 242 (28.1%) women experienced PPP, 142 (58.7%) had lumbar pain(LP), and 32
(13.2%) had combined pain. Furthermore, 26.5% of women with prenatal depression in the LP subgroup
remained depressed 6 months postnatally, while the percentages for women in the PPP subgroup and CP
subgroup were just 10.6% and 15.6%, respectively. The percentage of women who recovered anytime
between delivery and six months postnatally in the PPP subgroup was significantly higher than that in the LP
subgroup (31.7% vs. 14.7%, P < 0.001).

Conclusions: There is a difference in the prevalence of prenatal, postnatal, and perinatal depressive
symptoms among pregnant women with different types of LBP. It is necessary to screen prenatal and
postnatal depression separately and differentiate the types of LBP during pregnancy. Attention to these
factors may help to outline better management strategies to improve maternal health.
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Background

Low back pain (LBP) is a common musculoskeletal
problem during pregnancy, with an estimated prevalence
ranging from 30-78% [1, 2]. This condition is generally
severe enough to interfere with daily life, causing limita-
tions in performance and productivity at work [3]. The
consequences of pregnancy-related LBP involve in-
creased sick leave, high rates of functional disability, and
increased seeking of treatment for symptom relief. How-
ever, regression of LBP after delivery may be slow and
incomplete, and 15% of women with this condition have
dated the commencement of pain to the time of one of
their pregnancies [4]. These intractable reactions may
trigger perinatal depression [5].

Perinatal depression is defined as prepartum depres-
sion lasting up to 1 year postpartum. Perinatal depres-
sion is common morbidity during pregnancy and
lactation, with international prevalence rates ranging be-
tween 8% and 36% [6], and this disease compromises
maternal and even paediatric health [5, 6]. The aetiology
of perinatal depression is multifactorial and complex.
Many psychological, psychosocial, socioeconomic, and
obstetric risk factors, such as educational level, annual
household income, and unexpected sex of the baby, have
been reported to be associated with this mental disorder
[6, 7]. Women reporting LBP are at increased risk of de-
veloping perinatal depression [6, 8, 9].

Previous studies have concurred that pregnancy-
related LBP is highly heterogeneous and can be divided
into lumbar pain (LP) and posterior pelvic pain (PPP) [8,
10-14]. The former is rather constant throughout preg-
nancy with a frequency of approximately 10%, whereas
the latter seems to increase in frequency in the begin-
ning and remain constant at a higher level, approxi-
mately 35% throughout pregnancy [10]. After delivery,
regression of the different pain types also differs sub-
stantially. Lumbar pain does not regress as expected,
whereas posterior pelvic pain diminishes in week 11
postpartum to approximately 5% [11].

Perinatal depression can be divided into prepartum de-
pression and postpartum depression by the event of de-
livery. Just because of this event, different LBP subtypes
began developing toward different directions [11]. At
present, the association between LBP and depression has
been well known to clinicians [5, 6]. However, such an
association is overly general and lacks further deep and
specific insight. In the clinic, a pregnant woman with
LBP should be determined to type her pain before offer-
ing the appropriate treatments. Besides, if depression is
present for this woman at the same time and when it oc-
curs (preoperative, postoperative, or both) should also
be considered. Therefore, it is far from taking further
and individualized measures to deal with these two con-
ditions for clinicians with a superficial understanding of
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their connections. To our best knowledge, there are few
studies about the characteristics of perinatal depression
across LBP subtypes and their associations. Therefore,
the purpose of this study was to investigate the associ-
ation between LBP and perinatal depression and the
characteristics of depressive symptoms among pregnant
women with different types of LBP.

Methods

Design

This was a retrospective case-control study conducted
from January 2016 to April 2019. This research has been
approved by the IRB of the authors’ affiliated
institutions.

Subjects

All the enrolled women who attended the antenatal
clinic in the Department of Gynecology, University Hos-
pital of ** gave written consent. The pregnant women
who were diagnosed with LBP were assigned as the case
group, and the age-matched healthy pregnant women
without LBP were assigned as the control group from
the same hospital during the same time. Pregnant
women generally need to register at an obstetrics unit in
the 12th week of pregnancy. They are examined due to
obstetric reasons on 12—14 scheduled dates during the
whole pregnancy. Nineteen women with a history of any
disease before pregnancy or substance abuse were ex-
cluded. Another 32 women also had to be excluded: lost
to follow-up/incomplete data (N =09), feelings of severe
and constant fatigue(N = 00), adverse life events during
pregnancy and previous pregnancy including unplanned
abortion, severe foetal malformations, and dead foetuses
due to potential risks for perinatal depression(N =07)
[5], pregnancy via reproductive medicine (N =01), loss
of close companions/family members/friends during the
previous 12 months (N =08), and severe hypertension
and diabetes during pregnancy (N =07). Finally, a total
of 484 pregnant women were enrolled in this study: a
case group of 242 pregnant women with LBP and an
age-matched control group of 242 pregnant women
without LBP. The patients in the case group were fur-
ther divided into three groups: the LP group, PPP group,
and CP group.

Instruments

Edinburgh Postnatal Depression Scale (EPDS)

The outcome of interest was a positive screen for peri-
natal depression symptoms using the EPDS [15].
Women who have a consultation in an antenatal clinic
in our hospital are routinely administered the EDPS to
screen for depression. This scale consists of 10 short
questions with a choice of four answers that closely re-
flects how she was feeling over the past seven days.
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Scores are recorded as 0, 1, 2, and 3 according to symp-
tom severity. Certain question items (i.e., 3, 2, 1, and 0)
are scored in a reverse manner. The EPDS has been
studied extensively, and it is thought to be a valid screen
for both pre- and postnatal depression [15-17]. The
EPDS has been widely used for research and for use in
the community to screen for pregnancy-related depres-
sion with a sensitivity of 86%, a specificity of 78%, and a
positive predictive value of 73% [15]. A score > 13 on the
EPDS is the recommended cutoff to use for identifying
probable major depression perinatally [15]. The EPDS
was administered by an experienced psychiatrist through
an interview or telephone call. Each woman was evalu-
ated once for this rating in the morning during the third
trimester (T1) before delivery and six months (T2) after
delivery (Fig. 1). Perinatal depression is represented by a
positive screen for both prenatal and postnatal depres-
sion [5].

Description of low back pain (LBP) and its subdivisions
LBP in pregnancy has been defined as a recurrent or
continuous pain rating of >3 for more than one week
from the lumbar spine or pelvis [14]. The pain intensity
was evaluated with the self-reported scale of 0-10 (0 as
no pain to 10 as the worst possible pain) to screen LBP
through an interview or telephone call at the same time
points as those of the EPDS (Fig. 1). A recurrent or con-
tinuous LBP rating of >3 has a disabling influence on
the quality of life [18], and previous studies have demon-
strated that disabling LBP has a close association with
depression [6, 7]. The exposures of interest were binary
variables about the pain types perinatally (lumbar pain =
1 and posterior pelvic pain = 0 during the data input).
Lumbar pain (LP) was characterized by a history of
lumbar back pain before pregnancy, pain drawing with
markings above the sacrum in the lumbar spine, a de-
creased range of motion in the lumbar spine, pain upon
palpation of the erector spinae muscle and negative re-
sults on the posterior pelvic pain provocation test. PPP
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was characterized by no history of lumbar back pain be-
fore pregnancy, pain drawing with markings in the glu-
teal area, time- and weight-bearing related to pain deep
in the gluteal area, pain-free intervals, free range of mo-
tion in the spine and positive results on the posterior
pelvic pain provocation test[8]. Combined pain was de-
fined as having both LP and PPP.

During the period of pregnancy and six months post-
natally, all the women who experienced LBP would be
referred to a multidisciplinary team, which included an
obstetrician, orthopaedist, acupuncturist, and physio-
therapist. This team, the participants of whom were
blinded to the results of the depressive evaluation, iden-
tified the pain types according to the characteristics
mentioned above. According to the results, treatments
would be recommended, including education regarding
anatomy and kinesiology, back-strengthening exercises,
reducing physical activity, avoiding overloading the pel-
vis, physiotherapy, manipulation, yoga training, and/or
acupuncture. The treatment plan depended on the needs
of the particular women and the discomfort level [14].

Questionnaire about the pregnancy

This questionnaire was designed by the authors, and it
collected data that included age, BMI, educational level,
annual household income, caesarean delivery, breast-
feeding, unexpected sex of the baby, parity, sick leave,
large amount of physical demand (twisting/lifting move-
ments) and LBP in the previous pregnancy. It was filled
in by the subject before the first assessment (Fig. 1). Par-
ticipants were asked to give their choices. In accordance
with the rule of at least ten events per variable in the
analysis, the number of variables had to be limited [19].

Sample size

The sample size was calculated to detect a mean differ-
ence in pain scores of 0.5 with a standard deviation (SD)
of 0.25. The error was set at 0.05, and the power level
was set at 90% with additional compensation for a

Register at an obstetrics unit and
questionnaires about pregnancy were
filled in by the subject.
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The EPDS and a self-reported pain
scale of 0—10 was evaluated through
an interview or telephone call.
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Fig. 1 The percentage of different depression status in control group and case subgroups

The EPDS and a self-reported pain
scale of 0-10 was evaluated through an
interview or telephone call.
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EPDS: Edinburgh Postnatal Depression Scale
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possible dropout rate of 20%. The required sample size
was at least 28 patients in each group.

Statistical analysis

The Kolmogorov-Smirnov test was used to assess the
distribution of continuous variables. According to the
results of the Kolmogorov-Smirnov test, we used the
mean and standard deviation or the median and semi-
interquartile range to demonstrate normally distributed
and non-normally distributed variables, respectively. Or-
dinal variables were described as proportions. The Chi-
square test was carried out to compare dichotomous
variables, and Student’s t-test was used for continuous
variables. The Kruskal-Wallis test was used for multi-
group comparisons of nonparametric data on the ordinal
level. Logistic regression was performed to estimate the
odds ratio (OR) and the associated 95% confidence inter-
val (CI) to determine LBP types in perinatal depression.
Multivariate logistic models were performed using step-
wise elimination of variables of interest from univariate
analysis after adjustment for confounding factors. Logis-
tic regression analysis was used to examine the associ-
ation between depression pre- and postnatally, different
types of LBP, and possible confounders. The dependent
variable was depression pre- and postpartum. Different
LBP types were entered as categorical independent vari-
ables (no LBP as a reference). The covariates were sus-
pected if the prevalence of the LBP type and perinatal
depression were higher when the risk factor was present
and if the crude odds ratios were statistically significant
for each association. The power of the sample size was
calculated by G*Power (version 3.1, Heinrich-Heine-
Universita't Du"sseldorf, Germany). The statistical sig-
nificance and power analysis were P-values<0.05 and
0.8, respectively. SPSS version 22 (SPSS; Chicago, IL,
USA) was used to perform all analyses.

Table 1 Characteristics of the studied women
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Results

The mean age of the 242 women with LBP and without
LBP was 27.4+4.5 years and 27.6 + 4.8 years, respect-
ively. A total of 68 of 242 (28.1%) women experienced
PPP, 142 (58.7%) had lumbar pain, and 32 (13.2%) had
combined pain. The clinical data of the four groups clas-
sified based on the type of LBP are shown in Table 1.
The overall sociodemographic patient characteristics
were similar across LBP types, with the exception of “a
large amount of physical demand” and “LBP in previous
pregnancy” (Table 1).

3.1 The reliability analysis of measurements

The internal reliabilities of the EPDS in this study at
both time points were good (Cronbach’s alpha: Tla =
0.835; T2a = 0.826).

3.2 Depressive symptoms and different LBP types in
pregnant women

Before delivery, the prevalence of depressive symptoms
was higher among women with LBP (lumbar pain + pos-
terior pelvic pain + combined pain) than among women
without LBP (26.0% vs. 11.2%, P <0.001). Women with
PPP had a higher prevalence of depressive symptoms
than those without LBP (P < 0.001) and those with LP
(P=0.014) (Table 2). However, there was no difference
in the prevalence of depressive symptoms between those
with PPP and those with the remaining LBP types
(Fig. 1).

After delivery, the prevalence of depressive symp-
toms remained higher among women with LBP than
among women without LBP (44% vs. 32%, P < 0.001).
Women with LP had a higher prevalence of depres-
sive symptoms than those without LBP (P =0.015)

Without LBP (n=242) LP (n=168) PPP (n=142) CP (n=32) P value
Age (Mean + SD) (years) 274+45 268 +4.2 278 4.7 284+39 0.297
BMI (Mean + SD) (kg/m2) 260£12 262+13 257+18 258+16 0.079
Educational Levels (= high school/university) (N,%) 132(54.5%) 32(47.1%) 80(56.3%) 14(43.8%) 0405
Household annual income (Dollars) 1400.5 +600.3 14985 +580.3 15405+ 6123 1389.5+670.3 0.140
Caesarean delivery (N, %) 26(10.7%) 9(13.2%) 18(12.7%) 6(18.8%) 0.609
Breast-feeding (N, %) 212(87.6%) 58(85.3%) 122(85.9%) 24(75%) 0.290
Unexpected gender of the baby (N, %) 25(10.3%) 9(13.2%) 18 (12.7%) 5(15.6%) 0.755
Primigravida (N, %) 168(69.4%) 48(70.6%) 103(72.5%) 22(68.9%) 0927
Sick leave 290 days (N, %) 32(13.2%) 13(19.1%) 23(16.2%) 4(12.5%) 0610
Large amount of physical demand (Twisting/lifting 52(21.5%) 30(44.1%) 34(23.9%) 9(28.1%) 0.002*
movements) (N, %)
LBP in previous pregnancy (N, %) 80(33.1%) 39(57.4%) 76(53.5%) 19(59.4%) < 0.001*

P values from ANOVA, Kruskal-Wallis or Chi test. All original 2-tailed P values were multiplied by 6 (Bonferroni correction). *indicates statistically significant.
LBP Low Back Pain, LP Lumbar Pain, PPP Posterior Pelvic Pain, CP Combined Pain, SD Standard Deviation, BMI Body Mass Index
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Table 2 Crude and adjusted odds ratios (ORs) and 95% confidence intervals (Cls) for the association between LBP type and perinatal

depression

Independent Variables Prenatal Depression

Postnatal Depression Perinatal Depression

Adjusted OR# p Adjusted OR# p Adjusted OR# p

LBP types

No LBP (ref)
LP 1.1 (0.7-1.7) <0.001* 32 (21-438) <0.001* 3.6(3.0-4.3) <0.001*
PPP 9 (1.7-4.9) <0.001* 1.1 (06-1.9) <0.001* 1.1(0.8-1.5) <0.001*
CcpP 3(1.2-46) <0.001* 9 (1.0-3.8) <0.001* 21(14-32) <0.001*
Educational level = high school/university 4 (0.3-0.6) <0.001% 4 (0.3-0.6) <0.001* 0.4(0.3-0.6) 0.004*
Household annual income (<$6,000) 12 (0.7-2.2) <0.001* 4 (0.8-2.5) <0.001* 13(0.7-2.3) <0.001*
Sick leave 2 90 days 1.1 (0.7-1.8) <0.001* 2 (0.8-1.9) 0.004* 1.5(0.9-24) 0.003*
Primigravida 3(09-20) <0.001* 4 (0.9-2.1) <0.001* 14(09-2.1) <0.001*
Unexpected sex of the baby 4(09-22) 0.001* 3(0.8-2.1) 0.004* 1.5(09-24) 0.005*
Normal BMI (18.5-23.9) 2(08-1.8) <0.001* 1.3 (0.9-2.0) <0.001* 1.1(0.7-1.7) <0.001*

*indicates statistical significance. # fully adjusted by confounding factors. Odds ratios as well as 95% Cls were shown. OR Odds Ratio, LBP Low Back Pain, LP

Lumbar Pain, PPP Posterior Pelvic Pain, CP Combined Pain, BMI Body Mass Index

and those with PPP (P=0.022) (Fig. 1). However,
there was no difference in the prevalence of depres-
sive symptoms between those with LP and those with
the remaining LBP types (Fig. 1).

During the perinatal period, the same situation as the
postnatal period regarding the prevalence of depressive
symptoms was observed (Fig. 1).

3.3 Development of depressive symptoms in pregnant
women with different LBP types

The percentage of depressive symptoms in women with-
out LBP slightly increased from the prenatal period
(11.2% at T1) to the 6-month postnatal period (13.2% at
T2), while depressive symptoms with LBP were reported
by more women at T1 (41.7%) than at T2 (33.8%). A de-
crease in the percentage of women indicating PPP with
depressive symptoms was observed after delivery from
31.7-12.7%, while an increase in LP with depressive
symptoms was seen from 14.7-26.5%. For CP during the
observed period, the percentage of depression remained
stable at 25% (Fig. 2).

In the LP subgroup, 26.5% of women with prenatal de-
pression remained depressed at six months postnatally,
while this percentage for those women in the PPP sub-
group and CP subgroup was 10.6% and 15.6%, respect-
ively. In the PPP subgroup, 12.7% of women who did
not have prenatal depression became depressed before
six months postnatally, while this percentage for those
in the LP subgroup and CP subgroup was 26.5% and
25.0%, respectively. The percentage of women who re-
covered anytime between delivery and six months post-
natally, namely, the percentage of “prenatal depression

only,” in the PPP subgroup was significantly higher than
that in the LP subgroup (31.7% vs. 14.7%, P < 0.001).

3.4 Risk factor analysis for prenatal depression, postnatal

depression, and perinatal depression

Prenatal depression was found to have the strongest as-
sociation with PPP among the three types of LBP after
adjusting for the remaining covariates (adjusted OR =
2.9; 95% CIL: 1.7-4.9; P < 0.001, Table 2).

By contrast, both postnatal depression (OR =3.7; 95%
CL: 2.7-5.6; P<0.001) and perinatal depression (OR =
4.0; 95% CI: 3.3—-4.8; P <0.001) were found to have the
strongest association with LP after adjusting for the
remaining covariates (Table 2).

4. Discussion

The symptoms of perinatal depression within our pa-
tients included fatigue, anorexia, sleep disorders, inter-
ference with affection for the baby, weight loss, and
reduced breastfeeding. Our results demonstrated that
postnatal depression and perinatal depression were 3.2
times and 3.6 times more prevalent, respectively, in
women with LBP than in those without LBP. In contrast,
prenatal depression was 2.9 times more prevalent in
women with PPP than in those without LBP among all
the covariates analyzed in this study. In addition, 26.5%
of women with prenatal depression in the LP subgroup
remained depressed at six months postnatally, while the
percentage for those women in the PPP subgroup and
CP subgroup was just 10.6% and 15.6%, respectively.
The percentage of women who recovered anytime be-
tween delivery and six months postnatally, namely, the
figure of “prenatal depression only”, in the PPP subgroup
was significantly higher than that in the LP subgroup
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(31.7% vs. 14.7%, P <0.001). The present study further
confirmed the previous finding about the association be-
tween LBP and postnatal depression [7-9]. In addition,
our results revealed that the prevalence of depression
varied across LBP types and fluctuated during the peri-
natal period.

The aetiology of pregnancy-related depression is
multifactorial and complex. Many psychological, psy-
chosocial, socioeconomic, and obstetric risk factors
have been reported to be associated with this mental
disorder [7]. Patients with well-known risk factors for
the onset of pregnancy-related depression were ex-
cluded (see exclusion criteria mentioned above) as
soon as possible. Among the sociodemographic statis-
tics investigated in this study, we found that low edu-
cational level, low income, unexpected sex of the
baby, primigravida, and LBP in previous pregnancy
were risk factors for the onset of perinatal depression.
Of these, LBP in previous pregnancy is first reported.
This may be attributed to the fact that repetitive
negative thinking may be a key factor in the develop-
ment and persistence of depression [20]. The
remaining risk factors were consistent with previous
studies [7, 15, 21].

Many studies have evaluated the association between
postnatal depression and LBP [6, 7, 9, 22]. However, few
studies have investigated whether there is a difference in
the prevalence of depressive symptoms among women
with different types of LBP [8]. Although Gutke reported
that women with lumbar pain had more depressive
symptoms than women without LBP when applying a
cutoff score of >10 or >13 while women with pelvic

girdle pain only screened positive when applying a cutoff
of =10, this study only investigated the prevalence of
postnatal depression and compared it across LBP types.
Despite strong associations between prenatal and post-
natal maternal depression [23], not all pregnant women
experience the same course of depressive symptoms,
prenatally, or postnatally [24]. This is probably partly
due to changes in psychology, physiology, and environ-
ment after delivery [24]. LBP, with an estimated preva-
lence ranging from 30-78% [1, 2], is undoubtedly a
common musculoskeletal problem perinatally. However,
no study has examined whether a prevalence of incon-
gruence exists due to LBP between pre- and postnatal
maternal depression.

The present study showed that prenatal depression
was found to have the strongest association with PPP
(adjusted OR=2.9; 95% CI: 1.7-4.9; P<0.001), while
both postnatal depression (adjusted OR=3.2; 95% CI:
2.1-4.8; P<0.001) and perinatal depression (adjusted
OR =3.6; 95% CI: 3.0-4.3; P <0.001) were found to have
the strongest association with LP. Due to the retrospect-
ive case-control study design, cause and effect cannot be
established. Previous studies have shown that patients
with LBP are at increased risk for comorbid mental dis-
orders [5-7]. A prospective longitudinal study on de-
pression and chronic musculoskeletal pain suggests a
mutually influential relationship between chronic pain
and depression [25]. Martini suggested depression to be
the logical consequence of having chronic pain [26]. LBP
results in the inability to work and social withdrawal,
both leading to a feeling of helplessness and despair.
Chronic pain is also associated with severe sleep
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problems and insomnia, both problems that can exacer-
bate depression and pain [7]. Patients reporting severe
pain were far more likely to experience depressive symp-
toms [6, 7]. The association of chronic pain and depres-
sion might be due to shared neurobiological pathways of
physical and social pain [25].

Of note, our findings are consistent with Wissart’s re-
sults regarding women with LP who had more depres-
sive symptoms than women without LBP when applying
a cutoff score of >10 or > 13, while women with PPP
only screened positive when applying a cutoff of >10.
Wissart used two cutoff scores of >10 and >13 to
screen possible depression, but we did this only with the
cutoff of =13 because this cutoff is more commonly
used and indicates more probable depression, which
might have been clinically significant depression [27].
Using the cutoff of >13, the prevalence of depressive
symptoms in postnatal women with LBP in our study
was 18.1%, which is similar to other studies (14.6%-17%)
[6, 8]. By contrast, it was first reported in our study that
the prevalence of depressive symptoms in prenatal and
perinatal women with LBP was 26% and 15.7%,
respectively.

Prenatal depression across LBP types has a different
prognosis after delivery. In general, women with depres-
sion in the PPP subgroups were nearly twice as likely to
have no depression and recovered anytime between de-
livery and six months postnatally in comparison with
those in the LP subgroup (31.7% vs. 14.7%, P < 0.001). In
addition, women without depression in the LP subgroup
and CP subgroup were nearly twice as likely to develop
depression before six months postnatally in comparison
with those in the PPP subgroup (26.5% vs. 12.7%, 25.0%
vs. 12.7%, both P <0.001). While it was clear from the
literature at the outset that depression and LBP are in-
deed related, this study has added to the evidence base
by examining the characteristics of depressive symptoms
among pregnant women with different types of LBP.
Our study supports the dynamic view (from prepartum
to postpartum) and multidimensional view (across LBP
types) of maternal depressive symptoms among pregnant
women. Based on our findings above, it is seemingly cru-
cial for midwives or gynecologists to screen for prenatal
and postnatal depression separately and discriminate
among the specific types of LBP during pregnancy to
identify women at risk and offer appropriate treatment
strategies for both symptoms in time. Our results high-
light the need to address emotional and physical require-
ments due to the bio-psychosocial model of pain
management. Addressing certain cognitive behaviors,
such as functional self-efficacy and catastrophizing be-
haviors, patients could have less severe pain and less
functional disability [28]. Besides, a decrease in the per-
centage of posterior pelvic pain with depression was
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observed after delivery, while the reverse situation oc-
curred with lumbar pain. This result helps practitioners
give specific advice that women know their possible situ-
ation and prognosis about these two conditions before
the pregnancy and seek psychological help if necessary.
There were several limitations in our study. First, the
primary limitation was its retrospective case-control de-
sign, which was less eloquent to deduce causality from
the results. Selection bias existed, especially for the pos-
sible risk factors for depressive symptoms. Besides, des-
pite the assessment of both pre- and postnatal
depression, due to considerations of subject burden, we
were limited to assessing depression during the third tri-
mester of pregnancy and at only six months postnatally.
Our study did not incorporate potential influences of
early maternal behavior and other factors or later post-
natal stages, which requires further investigation to
cover the whole perinatal period. Finally, our assessment
of maternal depressive symptoms was based on a com-
mon screening tool designed to elicit a subjective report
of mental well-being instead of a clinical diagnosis.
These limitations open the door for future studies.

5. Conclusion

Prenatal depression was strongly associated with poster-
ior pelvic pain (adjusted OR =2.9; 95% CI: 1.7-4.9; P<
0.001), while postnatal depression (adjusted OR =3.2;
95% CI: 2.1-4.8; P < 0.001) and perinatal depression (ad-
justed OR=3.6; 95% CI. 3.0-4.3; P<0.001) were
strongly associated with lumbar pain. In addition, a de-
crease in the percentage of posterior pelvic pain with de-
pression was observed after delivery, while the reverse
situation occurred with lumbar pain. It is necessary to
screen prenatal and postnatal depression separately and
differentiate among LBP types during pregnancy. Atten-
tion to these factors may help to outline better manage-
ment strategies to improve maternal health.

Acknowledgements
We thank the patients who participated in this study and the staff involved
in this work.

Authors’ contributions

TM and GL participated in concept development, data generation, quality
control of the data, data analysis and interpretation, and writing of the
manuscript. ZY, YN, and SW were responsible for the data analysis and
participated in the interpretation and presentation of the data. ZY and YP
provided input into the data interpretation. ZY, YN and SW were involved in
the concept development, quality control of the data, and data analysis and
interpretation of the manuscript. All authors have read and approved the
final version of the submitted manuscript.

Funding
No funding was obtained for this study.

Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due to restrictions associated with anonymity of



Long et al. BVIC Pregnancy and Childbirth (2020) 20:551

participants but are available from the corresponding author on reasonable
request.

Ethics approval and consent to participate

The study was approved by the ethics committee of the China-Japan Friend-
ship Hospital. The study was performed under Helsinki's ethical principle. To
preserve confidentiality, we coded each patient and removed their original
identifications. Written informed consent was based on hospital consent pol-
icy at the time of admission or clinic visit, in which patients consented to
analysis of their medical records. Administrative permissions were acquired
by our team to access the data used in this research.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no further competing interests.

Author details

'Department of Orthopedic, Friendship Hospital, Peking Union Medica
College, Chinese Academy of Medical College, Beijing, China. “Department of
Obstetrics and Gynecology, West China Second University Hospital of
Sichuan University, 610041 Chengdu, Sichuan, China. *Key Laboratory of Birth
Defects and Related Diseases of Women and Children of the Ministry of
Education, 610041 Chengdu, Sichuan, China. “Bao Ding Maternal and
Children Hospital, 071000 Baoding, Hebei, China.

Received: 14 February 2020 Accepted: 28 July 2020
Published online: 22 September 2020

References

1. Mota MJ, Cardoso M, Carvalho A, Marques A, S&-Couto P, Demain S.
Women's experiences of low back pain during pregnancy. J Back
Musculoskelet Rehabil. 2015;28(2):351-7.

2. Abebe E, Singh K, Adefires M, Abraha M. History of low back pain during
previous pregnancy had an effect on development of low back pain in
current pregnancy attending antenatal care clinic of the university of
gondar hospital, northwest ethiopia. Jour of Med Sc Tech. 2014;3(3):37-44.

3. Gutke A, Betten C, Degerskér K, Pousette S, Olsén MF. Treatments for
pregnancy-related lumbopelvic pain: a systematic review of physiotherapy
modalities. Acta Obstet Gynecol Scand. 2015 Nov;94(11):1156-67.

4. Ostgaard HC, Andersson GB. Previous back pain and risk of developing back
pain in a future pregnancy. Spine (Phila Pa 1976). 1991 Apr;16(4):432-6.

5. Paschetta E, Berrisford G, Coccia F, Whitmore J, Wood AG, Pretlove S.
Perinatal psychiatric disorders: an overview. Am J Obstet Gynecol. 2014 Jun;
210(6):501-9.e6.

6. Virgara R, Maher C, Van Kessel G. The comorbidity of low back pelvic pain
and risk of depression and anxiety in pregnancy in primiparous women.
BMC Pregnancy Childbirth. 2018;18(1):288. .

7. Gaudet C, Wen SW. Walker MC.Chronic perinatal pain as a risk factor for
postpartum depression symptoms in Canadian women. Can J Public Health.
2013 Sep;18(5):375-87. 104(.

8. Gutke A, Josefsson A, Oberg B. Pelvic girdle pain and lumbar pain in
relation to postpartum depressive symptoms. Spine (Phila Pa 1976). 2007;
32(13):1430-6. .

9. Bakker EC, Van Nimwegen-Matzinger CW, Ekkel-Van Der Voor-den W, MD N,
Vollink T. Psychological determinants of pregnancy-related lumbo-pelvic
pain: a prospective cohort study. Acta Obstet Gynecol Scand. 2013 Jul,92(7):
797-803.

10.  Ostgaard HC, Zetherstrom G, Roos-Hansson E. Reduction of back and
posterior pelvic pain in relation to pregnancy. Spine (Phila Pa 1976). 1994;
19(8):894-900. .

11, Ostgaard HC. Assessment and treatment of low back pain in working
pregnant women. Semin Perinatol. 1996 Feb;20(1):61-9.

12. Berg G, Hammar M, Moiler-Nielsen J. Low back pain during pregnancy.
Obstet Gynecol. 1988 Jan;71(1):71-5.

13. Borkan JM, Koes B, Reis S. A report from the Second International Forum for
Primary Care Research on Low Back Pain Reexamining priorities. . Spine
(Phila Pa 1976). 1998,23(18):1992-6. .

Page 8 of 8

14.  Ostgaard HG, Zetherstrom G, Roos-Hansson E. Regression of back and
posterior pelvic pain after pregnancy. Spine (Phila Pa 1976). 1996,21(23):
2777-80. .

15. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression:
Development of the 10-item Edinburgh Postnatal Depression Scale. Br J
Psychiatry. 1987 Jun;150:782-6.

16.  Chaudron LH, Wisner KL. Perinatal depression screening: Let's not throw the
baby out with the bath water! J Psychosom Res. 2014 Jun;76(6):489-91.

17.  Eberhard-Gran M, Eskild A, Tambs K, Opjordsmoen S, Samuelsen SO. Review
of validation studies of the Edinburgh Postnatal Depression Scale. Acta
Psychiatr Scand. 2001 Oct;104(4):243-9.

18.  Verkerk K, Luijsterburg PA, Miedema HS, Pool-Goudzwaard A, Koes BW.
Prognostic factors for recovery in chronic nonspecific low back pain: a
systematic review. Phys Ther. 2012 Sep;92(9):1093 — 108.

19.  Peduzzi, P, Concato, J, Kemper, E, Holford, TR, Feinstein, AR. A simulation study
of the number of events per variable in logistic regression analysis. J Clin
Epidemiol. 1996 Dec;49(12):1373-9.

20. Kertz SJ, Stevens KT, Klein KP.The association between attention control, anxiety,
and depression: the indirect effects of repetitive negative thinking and mood
recovery. Anxiety Stress Coping. 2017 Jul;30(4):456-468.

21, Chandran M, Tharyan P, Muliyil J, Abraham S.Post-partum depression in a
cohort of women from a rural area of Tamil Nadu, India. Incidence and risk
factors. Br J Psychiatry. 2002 Dec;181:499-504.

22. Brown S, Lumley J. Physical health problems after childbirth and maternal
depression at six to seven months postpartum. Br J Obstet Gynaecol 2000 Oct;
107(10):1194 - 201.

23. Field T. Prenatal depression effects on early development: A review. Infant
Behavior and Development. Infant Behav Dev. 2011 Feb;34(1):1-14.

24, Soe NN, Wen DJ, Poh JS, Li Y. Pre- and Postnatal Maternal Depressive
Symptoms in Relation with Infant Frontal Function, Connectivity, and
Behaviors. PLoS One. 2016;11(4):¢0152991. .

25.  Talaei-Khoei M, Fischerauer SF, Jha R, Ring D, Chen N, Vranceanu AM.
Bidirectional mediation of depression and pain intensity on their associations
with upper extremity physical function. J Behav Med. 2018 Jun;41(3):309-317.

26, Martini L, Hoffmann F. Comorbidity of chronic back pain and depression in
Germany: Results from the GEDA study, 2009 and 2010. Z Evid Fortbild Qual
Gesundhwes. 2018;137-138:62-8. .

27. Wissart J, Parshad O, Kulkarni S. Prevalence of pre- and postpartum
depression in Jamaican women. BMC Pregnancy Childbirth. 2005;5:15. .

28. Woby SR, Roach NK, Urmston M, Watson PJ. The relation between cognitive
factors and levels of pain and disability in chronic low back pain patients
presenting for physiotherapy. Eur J Pain. 2007 Nov;11(8):869 - 77.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design
	Subjects
	Instruments
	Edinburgh Postnatal Depression Scale (EPDS)
	Description of low back pain (LBP) and its subdivisions
	Questionnaire about the pregnancy
	Sample size

	Statistical analysis

	Results
	3.1 The reliability analysis of measurements
	3.2 Depressive symptoms and different LBP types in pregnant women
	3.3 Development of depressive symptoms in pregnant women with different LBP types
	3.4 Risk factor analysis for prenatal depression, postnatal depression, and perinatal depression

	4. Discussion
	5. Conclusion
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

