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Investigating the association
between labor pain and cessation
of breastfeeding
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Mothers encounter several challenges to sustain breastfeeding until the recommended 6 months of
age. There is limited evidence on the impact of women's labor pain experiences upon cessation of
breastfeeding. We aimed to investigate the association between women's labor pain experiences,
intrapartum interventions, and pre-birth psychological vulnerabilities and cessation of breastfeeding.
This was a secondary analysis of a clinical trial conducted in a tertiary hospital in Singapore between
June 2017 and July 2021. Data were obtained from participants, electronic records and surveys
administered before delivery, and postpartum 6-10 weeks. A total of 624 (76.8%) women were

still breastfeeding at postpartum 6-10 weeks as compared to 189 (23.2%) that had discontinued
breastfeeding. Multivariable regression analysis identified lower education level (aOR 3.88, 95% ClI
2.57-5.85, p<0.0001), having diabetes (aOR, 95% Cl 1.21-5.44, p=0.0141), presence of obstetric
complications (aOR 1.57, 95% Cl 1.00-2.46, p=0.0494), artificial rupture of membrane (ARM) and
oxytocin induction (aOR 2.07, 95% Cl 1.22-3.50, p=0.0068), lower age (aOR 0.92, 95% Cl 0.88-0.97,
p=0.0010) and higher A-LPQ birth pain score (aOR 1.02, 95% C| 1.01-1.04, p = 0.0064) as independent
associations with cessation of breastfeeding at postpartum 6-10 weeks, with AUC of the model

being 0.72 (95% Cl 0.68-0.77). Higher pain experienced during labor is associated with cessation of
breastfeeding among several other intrapartum interventions and psychological vulnerabilities. Using
risk stratification strategy, breastfeeding support services could be provided to women to optimize
successful breastfeeding in the postpartum period.

Trial registration: This study was registered on Clinicaltrials.gov NCT03167905 on 30/05/2017.
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BFHI Baby-friendly hospital initiative

CSI Central sensitization inventory

CI Confidence interval

EPDS Edinburgh postnatal depression scale
FACS Fear-avoidance components scale
GTT Glucose tolerance test

IQR Interquartile range

IUGR Intra-uterine growth restriction
LSCS Lower segment cesarean section

OA Occiput anterior

OP Occiput posterior
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OR Odds ratio

PCS Pain catastrophizing scale

PROM Premature rupture of membranes

PSS Perceived stress scale

ROC Receiver operating characteristic

SD Standard deviation

SLE Systemic lupus erythematosus

STAI Spielberger state trait anxiety inventory
STD Sexually transmitted disease

STROBE  Strengthening the reporting of observational studies in epidemiology
UNICEF  United Nations International Children’s Fund
WHO World Health Organization

The World Health Organization (WHO) and United Nations International Children’s Fund (UNICEF)
recommends exclusive breastfeeding for infants in the first 6 months of life, and continued breastfeeding for
up to 2 years of age and beyond with introduction of complementary solid foods after 6 months!. Apart from
providing the infant with the essential nutrition and supporting growth and development, breastfeeding has
also been recognized as an effective measure to decrease infant mortality and morbidity including obesity and
chronic diseases later in adulthood??. For the mother, breastfeeding may reduce the risk of breast and ovarian
cancer and type 2 diabetes*.

The Baby-Friendly Hospital Initiative (BFHI) was subsequently introduced to Singapore in 2010 to promote
exclusive breastfeeding by providing mothers with access to the peripartum resources and support®. Despite
these efforts to support breastfeeding, mothers continue to encounter challenges to sustain breastfeeding
until the recommended 6 months of age, likely impacted by numerous demographic, physical, social and
psychological factors®’. Likewise, women’s pain experiences after caesarean section have been reported by
women to be associated with difficult breastfeeding which contributed to cessation of breastfeeding®. Studies
have also investigated the association between the labor pain management and experience with breastfeeding,
however, varying and contradictory findings have been reported®!!. A systematic review of 15 randomized
controlled trials studying the effect of neuraxial labor analgesia and long-term breastfeeding outcomes showed
mixed results'!. Other factors including intrapartum interventions such as induction of labor or use of oxytocin
infusion have been reported to result in more adverse maternal and neonatal outcomes'2. However, the effect
of such interventions upon long-term breastfeeding outcome were limited due to the lack of breastfeeding
measures used beyond the early postpartum period!’. There is still limited evidence in aspects of ante- and
intra-partum factors as research has primarily focused on the postpartum barriers related to breastfeeding such
as nipple soreness.

Other aspects which could potentially interfere with the ability to maintain breastfeeding include psychological
factors such as anxiety and depression. Though studies have reported associations between antenatal depression
and breastfeeding!*-', other psychological vulnerabilities such as prenatal anxiety on breastfeeding duration
have shown mixed evidence. Limited studies such as Nagel et al. have investigated other possible psychological
vulnerabilities specific to pain-related fear and anxiety, and pain vulnerability such as pain-catastrophizing and
central sensitization, which could offer novel insights to the associations between pain experiences of laboring
women and cessation of breastfeeding!”. Hence, this study aimed to investigate the association between women’s
labor pain experiences using the angle labor pain questionnaire (A-LPQ), a multi-dimensional questionnaire
validated in the use of assessment of labor pain'®, and cessation of breastfeeding at postpartum 6-10 weeks.
We also examined the effect of other intrapartum interventions and psychological vulnerabilities upon the
breastfeeding outcomes at postpartum 6-10 weeks.

Methods

This study was a secondary analysis of a clinical trial that investigated the association between the use of labor
epidural analgesia and postpartum depression at postpartum 6-10 weeks. The primary study and secondary
analysis were approved by SingHealth Centralized Institutional Review Board (Reference number: 2017/2090)
on 25 March 2017 and was registered on Clinicaltrials.gov (NCT03167905) on 30 May 2017. The primary study
was conducted between June 2017 and July 2021. This study design was developed according to the Strengthening
the Reporting of Observational studies in Epidemiology (STROBE) guidelines.

The study was conducted in KK Women’s and Children’s Hospital, a tertiary hospital in Singapore that
provides specialized obstetric, gynecological, and pediatric medical care. It has been accredited as a Baby-Friendly
Hospital since 2014 and is the largest maternity facility in Singapore and one of the largest in Southeast Asia,
with about 11,000 births yearly'. The study population included healthy (American Society of Anesthesiologists
(ASA) physical status 2) adult parturients at term with a singleton fetus of any parity. All parturients meeting
the inclusion criteria were recruited into this study irrespective of their intention for postpartum breastfeeding.
Any parturient who had multiple pregnancies, non-cephalic fetal presentation, obstetric complications (e.g.,
pre-eclampsia, premature rupture of amniotic membranes for more than 48 h, gestational diabetes mellitus on
insulin), uncontrolled medical conditions or undergoing planned elective caesarean births were excluded from
the study. Written informed consent was obtained from all the participants in the primary study, and this included
the consenting to the online/phone survey at postpartum 6-10 weeks to assess the status of breastfeeding.

Patients admitted to the pre-delivery rooms/wards or delivery suite with a pain score of 3 or less (out of 10
using numerical rating scale) were screened and approached for the study. Upon recruitment, study surveys on
pain and psychological vulnerabilities were administered before birth, including:
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1. Angle labor pain questionnaire (A-LPQ): Labor pain experience was evaluated via A-LPQ, a condition-spe-
cific, multidimensional psychometric questionnaire that has been validated in assessing women’s pain expe-
rience during childbirth!®. The A-LPQ contains five subscales to measure the most important dimensions
of women’s childbirth pain experiences, including the enormity of pain, fear/anxiety, uterine contraction
pain, birthing pain and back pain/long haul. Each subscale includes descriptors to allow the patient to bet-
ter describe the pain and intensity of experienced labor pain. The subscale on Enormity of Pain includes
the following descriptors—sickening, miserable, killing, blinding, and punishing. The Fear/Anxiety subscale
includes fearful, apprehensive, surprising, and fear of pain. The Uterine Contraction Pain subscale includes
tightening, aching, squeezing, and pressing. The Birthing Pain subscale includes stinging, stretching, tearing,
and ring of fire. Finally, the Back Pain/Long haul subscale includes the following descriptors—overwhelm-
ing, exhausting, intense, back pain during contractions, and back pain between contractions!®. It has been
shown to demonstrate good test-retest reliability, trivial to moderate sensitivity to change, along with a high
responsiveness to minimal changes in pain. It is also moderately correlated with other pain scores scales'”. In
this study, A-LPQ was only filled in after the patient experienced labor pain;

2. Pain catastrophizing scale (PCS): Pain catastrophizing refer to the negative thoughts processes one would
have when she is exposed to pain or painful experiences. The PCS comprises 13 items of three components
on a five-point scale—rumination, magnification, and helplessness. Rumination refers to how often a patient
thinks about pain. Magnification refers to how much a patient worries about pain and helplessness refers to
how much a patient feels that they cannot cope with the pain®. It is a widely used self-report tool to quantify
an individuals pain experience by asking how they feel and what they think about when they are in pain. A
score of 30 and above indicates a clinically significant level of catastrophizing®;

3. Central sensitization inventory (CSI): The CSI is a 25-item screening instrument designed to identify those
with central sensitization measuring a full array of central sensitization syndrome related symptoms rated on
a Likert scale from 0 (never) to 4 (always)?.. The total possible score is 100, with higher scores indicating a
higher degree of self-reported symptomatology;

4. Edinburgh postnatal depression scale (EPDS): The EPDS is a screening tool for postnatal depression, which
was included as an outcome for psychological vulnerability. It is a 10-item self-report scale, with each re-
sponse given a score of 0-3. In this study, an EPDS score of 10 or more indicates presence of distressing
symptoms that may be discomforting?

5. Fear-avoidance components scale (FACS): The FACS is a self-reported scale to evaluate fear-avoidance in
patients with painful conditions?. It consists of 20 important fear-avoidance related items on cognitive, be-
havioral, and affective elements. The items are scored on a six-point Likert scale, ranging from 0 (completely
disagree) to 5 (completely agree) with a total score of up to 100, of which higher scores imply greater degree
of fear-avoidance;

6. Spielberger state trait anxiety inventory (STAI): The STAI consisted of two subscales on state and trait anxi-
ety, each containing 20 items on a four-point rating scale?*. The total scores range from 20 to 80, with a total
score of over 60 suggesting severe anxiety;

7. Perceived stress scale (PSS): PSS is a 10-item questionnaire used to assess the individual’s perception of stress
during the period of assessment. Each item is rated on a five-point Likert scale ranging from 0 (never) to 4
(almost always)?°. The total score ranges from 0 to 40, with higher scores indicating higher perceived stress;

Pre-birth baseline demographic and obstetric characteristics were obtained from the participants and electronic
records. We also collected post-birth clinical maternal and neonatal outcomes such as duration of first stage of
labor, duration of second stage of labor, umbilical cord pH (if clinically indicated), Apgar scores at 1 and 5 min
and obstetric or neonatal complications. The analgesic options were detailed in an information sheet as per
routine in the study setting. At postpartum 6-10 weeks, the patient would receive phone survey/online survey
on a modified breastfeeding survey from Tan et al. that consisted of questions on the use of breastfeeding support
services and the reasons for cessation of breastfeeding?.

Statistical analysis

The primary outcome is from the question “Are you still breastfeeding your baby?” that was treated as binary
data with categories of “ongoing breastfeeding” or “cessation of breastfeeding”. Demographic, clinical, self-
reported questionnaires, obstetric, and anesthetic data were summarized as mean with standard deviation (SD)
for continuous variables, and frequency (proportion) for categorical variables. Univariate and multivariable
logistic regression models were used to identify possible risk factors of breastfeeding at postpartum 6-10 weeks.
Associations drawn from the logistic regression models were characterized using ORs with corresponding
95% confidence interval (CI). Variables with p values <0.15 in the univariate analysis and clinically important
variables were selected for the multivariable logistic regression model. Final multivariable model was decided
using stepwise variable selection were used to finalize the list of variables in the model with entry and stay
criteria as 0.2 and 0.05 respectively. Likelihood ratio test followed by area under the curve (AUC) was then
used to determine the final multivariate model. The variables identified in the multivariate analysis were further
analyzed for the strength of their associations to the likelihood of breastfeeding at postpartum 6-10 weeks
through a Receiver Operating Characteristic (ROC) curve. AUC from ROC was also reported. The significance
level was set at 0.05 and all tests were two-tailed. Data were analyzed using SAS version 9.3 software (SAS
Institute Inc.; Cary, NC, USA).

Results
A total of 881 participants were enrolled into the study, of which one participant withdrew due to change of mind
to study participation. Sixty-seven participants were lost to follow-up and the study workflow is shown in Fig. 1.
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Fig. 1. Study workflow.

Among the 813 participants who responded to the online survey, 624 (76.8%) were still breastfeeding at
postpartum 6-10 weeks, while the remaining 189 (23.2%) of the participants had discontinued breastfeeding.
The participant baseline demographic characteristics are shown in Table 1. There were statistically significant
differences in the age (p =0.0005), ethnicities (p=0.0099), occupation (p =0.0014), education level (p <0.0001),
number of biological children before this pregnancy (p=0.0123), and mood changes during menstrual period
(p=0.0066) between participants who discontinued breastfeeding and those who were still breastfeeding at
postpartum 6-10 weeks.

Results from the self-reported questionnaires on pain and psychological vulnerabilities are shown in Table 2.
There were statistically significant differences in the PCS magnification scores (p=0.0402), STAI state anxiety
(p=0.0219), STAI trait anxiety (p=0.0099), STAI total score (p=0.0083), PSS total score (p=0.0063), A-LPQ
subscales (back pain/long haul (p=0.0113), birthing pain (p=0.0018), the enormity of the pain (p=0.0086),
and A-LPQ total score (p=0.0156) between participants who discontinued breastfeeding and participants who
were still breastfeeding at postpartum 6-10 weeks.

The analgesic, obstetric, and neonatal characteristics are shown in Table 3. There was a statistically significant
difference in the gravida between participants who have discontinued breastfeeding compared to those who were
still breastfeeding (p=0.0074). There was no statistically significant difference in the cessation of breastfeeding
amongst the different analgesic modalities (epidural, Entonox, pethidine, and remifentanil), obstetric, and
neonatal characteristics.

Univariate and multivariable logistic regression model to identify the factors associated with cessation of
breastfeeding at postpartum 6-10 weeks are shown in Table 4. Univariate logistic regression analyses showed
that higher value of A-LPQ subscale on back pain/long haul, A-LPQ subscale on birth pain, A-LPQ subscale
on the enormity of the pain and A-LPQ summary score were associated with cessation of breastfeeding at
postpartum 6-10 weeks. Results also showed that age and education level were associated with the cessation
of breastfeeding at postpartum 6-10 weeks. Having received remifentanil and pethidine as labor analgesia,
having had spontaneous labor onset, artificial rupture of membrane (ARM) and oxytocic, prostin induction and
other modes as labor onset were associated with cessation of breastfeeding at postpartum 6-10 weeks. Having
medical and surgical complications such as impaired glucose tolerance test (GTT) and diabetes, having obstetric
and other complications such as fetal anomalies, and having neonatal complication were also associated with
cessation of breastfeeding at postpartum 6-10 weeks.

Multivariable regression analysis identified that lower education level (aOR 3.88, 95% CI 2.57-5.85,
p<0.0001), having diabetes (aOR 2.57, 95% CI 1.21-5.44, p=0.0141), having obstetric and other complications
(aOR 1.57, 95% CI 1.00-2.46, p=0.0494), had ARM and oxytocin induction (aOR 2.07, 95% CI 1.22-3.50,
p=0.0068), age (aOR 0.92, 95% CI 0.88-0.97, p=0.0010) and A-LPQ birth pain score (aOR 1.02, 95% CI
1.01-1.04, p=0.0064) as independent associations with discontinuing breastfeeding at postpartum 6-10 weeks
(Table 4). The AUC of these six independent association factors was 0.72 (95% CI 0.68-0.77).

Participants were surveyed on the use of support services on breastfeeding or giving breast milk to baby at
postpartum 6-10 weeks and results are shown in Table 3. Participants who were still breastfeeding at postpartum
6-10 weeks were more likely to have received help from lactation consultants during hospital stay (p=0.0017),
contacted the lactation consultant (p=0.0316), and used the Breastfeeding Mothers Support Group helpline
(p=0.0295) as compared to participants who discontinued breastfeeding at postpartum 6-10 weeks. The most
common reasons for introducing infant formula for participants who were still breastfeeding were insufficient
milk supply (n=276, 83.4%), feeding difficulty (latching problem) (n=89, 26.9%) and fatigue/tiredness and
sore nipples (n =78, 23.6%). The most common reasons for stopping breastfeeding were insufficient milk supply
(n=138, 73.0%), fatigue/tiredness (n =62, 32.8%) and choose to stop breastfeeding (n=52, 27.5%) (Table 5).

Discussion

In this study, we investigated the association between women’s labor pain experiences during childbirth and
the effect of other intrapartum interventions and psychological vulnerabilities on cessation of breastfeeding at
postpartum 6-10 weeks. The study identified independent associations between lower age, lower education level,
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Variables Cessation of breastfeeding (n=189) | Ongoing breastfeeding (n=624) | p value
Age (years), mean (SD) 30.1 (4.01) 31.3(3.9) 0.0005
Ethnicity 0.0099
Chinese 82 (43.9) 358 (57.7)

Malay 64 (34.2) 161 (26.0)

Indian 14 (7.5) 31 (5.0)

Others 27 (14.4) 70 (11.3)

Marital status, n (%) 0.6149
Single 3(1.6) 12 (1.9)

Married 182 (97.8) 602 (97.4)

Divorced/separated 0 3(0.5)

Others 1(0.5) 1(0.2)

Housing status, n (%) 0.2573
Rented 21 (14.6) 55(11.1)

Owned 123 (85.4) 440 (88.9)

Staying with, n (%) 0.6208
Alone 1(0.6) 6(1.1)

Husband 111 (70.3) 435 (75.5)

Parents/parents-in-law 38 (24.1) 109 (18.9)

Others 8(5.1) 26 (4.5)

Occupation, n (%) 0.0014
Homemaker/unemployed 40 (22.2) 96 (15.9)

Self-employed 6(3.3) 25 (4.2)

Professional 48 (26.7) 252 (41.9)

Service/sales 27 (15.0) 49 (8.1)

Management 14 (7.8) 33 (5.5)

Others 45 (25.0) 147 (24.4)

Education level, n (%) <0.0001
Primary or below 6(3.4) 2(0.3)

Secondary/high school 60 (34.5) 72 (12.1)

University/polytechnic 94 (54.0) 420 (70.6)

Post-graduate 14 (8.0) 101 (17.0)

Number of biological children before this pregnancy, mean (SD) | 0.6 (0.89) 0.5 (0.75) 0.0123
Age at first menstrual period (years), mean (SD) 12.7 (2.28) 12.9 (2.49) 0.5431
Cycles, n (%) 0.2598
Regular 131 (77.1) 485 (81.0)

Irregular 39 (22.9) 114 (19.0)

Mood changes during menstrual period, n (%) 0.0066
Always 26 (15.2) 86 (14.4)

Sometimes 105 (61.4) 335 (56.0)

Rarely 23(13.5) 145 (24.2)

Never 17 (9.9) 32 (5.4)

Cramps during menstrual period, n (%) 0.2127
Always 51 (29.7) 166 (27.8)

Sometimes 75 (43.6) 223 (37.3)

Rarely 34 (19.8) 162 (27.1)

Never 12 (7.0) 47 (7.9)
Headache during menstrual period, n (%) 0.0608
Always 21(12.2) 47 (7.9)

Sometimes 67 (39.0) 209 (35.1)

Rarely 38 (22.1) 187 (31.4)

Never 46 (26.7) 152 (25.5)
Previous peri-partum depression, n (%) 1(0.5) 2(0.3) 0.6683
Personal history, n (%)

Depression 4(2.1) 17 (2.7) 0.6444
Other mood disorder 0 1(0.2) 0.5818
None 177 (93.7) 590 (94.6) 0.6388
Continued
Scientific Reports | (2024) 14:31361 | https://doi.org/10.1038/s41598-024-82850-5 nature portfolio



http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Variables Cessation of breastfeeding (n=189) | Ongoing breastfeeding (n=624) | p value
Others 1(0.5) 0 0.0690
Family history of mental illness, n (%)

No 179 (94.7) 581(93.1) 0.4350
Depression 0 19 (3.0) 0.0152
Bipolar 1(0.5) 5(0.8) 0.7017
Other mood disorder 0 2(0.3) 0.4358
Others 2(L.1) 7 (1.1) 0.9416

Table 1. Demographic characteristics of study participants. p values are based on Chi-square or two sample
independent t-test for categorical and continuous data respectively. SD standard deviation.

Variable Cessation of breastfeeding (n=189) | Ongoing breastfeeding (n =624) | p value
EPDS (0-30), mean (SD) 8.0 (4.7) 7.5(4.2) 0.2045
EPDS >10, n (%) 62 (33.3) 178 (28.8) 0.2365
PCS helplessness (0-24), mean (SD) 8.1(5.7) 7.4(5.2) 0.1641
PCS magnification (0-12), mean (SD) 44 (3.1) 3.9 (2.7) 0.0402
PCS rumination (0-16), mean (SD) 7.4 (4.8) 7.1(4.3) 0.4230
PCS total score (0-52), mean (SD) 19.9 (12.7) 18.4 (11.0) 0.1496
CSI (0-100), mean (SD) 54.7 (12.5) 52.9 (12.5) 0.0782
FACS activity avoidance (0-45), mean (SD) 20.6 (10.4) 21.7 (9.5) 0.2195
FACS pain related anxiety (0-40), mean (SD) 13.6 (9.0) 13.0 (8.0) 0.3832
FACS victimization (0-15), mean (SD) 3.6(3.2) 34(3.1) 0.4881
FACS total score (0-100), mean (SD) 37.5(20.3) 38.0 (17.4) 0.7749
STAI state anxiety (20-80), mean (SD) 41.1 (11.6) 38.9(11.2) 0.0219
STAI trait anxiety (20-80), mean (SD) 40.1 (9.4) 38.1(9.3) 0.0099
STAI total score (40-160), mean (SD) 81.2(19.2) 77.0 (19.0) 0.0083
PSS total score (0-40), mean (SD) 17.2 (6.0) 15.8 (6.0) 0.0063
A-LPQ uterine contraction pain (0-40), mean (SD) 25.6 (10.7) 25.8 (10.1) 0.7779
A-LPQ fear/anxiety (0-40), mean (SD) 23.7 (11.3) 22.7 (10.7) 0.2555
A-LPQ back pain/long haul (0-50), mean (SD) 32.6 (14.2) 29.6 (14.1) 0.0113
A-LPQ birthing pain (0-40), mean (SD) 24.3(13.2) 20.7 (13.4) 0.0018
A-LPQ The enormity of the pain (0-50), mean (SD) | 30.2 (24.5) 26.7 (15.3) 0.0086
A-LPQ total score (0-220), mean (SD) 135.9 (49.9) 125.7 (48.4) 0.0156
EQ VAS (0-100), mean (SD) 73.6 (16.8) 74.4 (16.4) 0.5502

Table 2. Pre-delivery pain and psychological vulnerabilities. p values are based on Chi-square or two sample
independent t-test for categorical and continuous data respectively. A-LPQ angle labor pain questionnaire,
CSI central sensitization inventory, EPDS Edinburgh postnatal depression scale, EQ-5D-3L EuroQol five-
dimensional-three-level, FACS fear-avoidance components scale, PCS pain catastrophizing scale, SD standard

deviation, VAS visual analog scale.

having diabetes, having obstetric complications, having ARM and oxytocin induction, and higher A-LPQ birth
pain score, with the cessation of breastfeeding at postpartum 6-10 weeks.

Our study found that there was no significant difference in the likelihood of breastfeeding at postpartum
6-10 weeks amongst the different types of analgesia modalities used during labor (epidural, pethidine,
remifentanil). However, participants who experienced worse birthing pain as determined by the A-LPQ were
more likely to discontinue breastfeeding at postpartum 6-10 weeks. Labor pain can be immense and when
inadequately controlled, is associated with increased maternal and fetal stress. Increased maternal stress
results in an increase in maternal cortisol and catecholamines, which result in uterine vasoconstriction and
thus impair placental flow?”. Reduced placental flow coupled with increased maternal lipolysis that occurs in
stress can result in fetal metabolic acidosis?®. This may result in poorer fetal outcomes, which can then affect
breastfeeding initiation. Our findings were consistent with findings from recent studies?®*3, which showed a
negative correlation between increased intrapartum maternal stress and lactation and the sucking behavior of
the neonate. While the study was small, further research should be done to investigate the relationship between
maternal stress and its effects on cessation of breastfeeding.

Past research has shown varied findings on the effect of oxytocic usage during labor on breastfeeding
outcomes*"*2, Our study found that having ARM and oxytocin induction was associated with the cessation of
breastfeeding at postpartum 6-10 weeks. Aside from mediation of uterine contractions, oxytocin is also important
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Variables Cessation of breastfeeding (n=189) | Ongoing breastfeeding (n=624) | p value
Gravida, mean (SD) 2.1(1.4) 1.8 (1.1) 0.0074
Gestation (weeks), mean (SD) 38.0 (1.6) 38.3(1.7) 0.1185
Termination of pregnancy, n (%) 0.9327
0 23 (76.7) 47 (73.4)

1 6(20.0) 15(23.4)

2 1(3.3) 2(3.1)

Analgesia received, n (%)

Epidural 147 (81.2) 505 (84.7) 0.2595
Entonox 120 (66.3) 395 (66.3) 0.9954
Pethidine 32(17.7) 109 (18.3) 0.8523
Remifentanil 4(2.2) 4(0.7) 0.0725
Number of pain relief requests, mean (SD) 1.8 (0.9) 1.7 (0.9) 0.8473
Number of pain relief administered, mean (SD) 1.7 (0.9) 1.7 (0.9) 0.9032
Mode of labor onset, n (%)

Spontaneous 1(0.5) 19 (3.0) 0.0505
Cesarean, not in labor 0 2(0.3) 0.4358
ARM without oxytocin 5(2.6) 10 (1.6) 0.3506
Oxytocin without ARM 3(1.6) 12 (1.9) 0.7638
ARM and oxytocin induction 31(16.4) 59 (9.5) 0.0077
Spontaneous and oxytocin 0 5(0.8) 0.2170
Prostin induction 91 (48.1) 262 (42.0) 0.1344
Emergency caesarean 17 (9.0) 60 (9.6) 0.7985
Others 66 (34.9) 277 (44.4) 0.0209
Medical and surgical complications, n (%)* 47 (5.8) 116 (14.3) 0.0603
Obstetric and other complications, n (%)® 41 (21.7) 99 (15.9) 0.0630
PROM, n (%) 5(2.6) 21 (3.4) 0.6222
Maternal pyrexia, n (%) 41 (22.4) 116 (18.7) 0.2639
Duration of second stage of labor (mins), mean (SD) 59.3 (68.7) 66.3 (57.2) 0.2589
Duration of third stage of labor (mins), mean (SD) 5.1 (4.8) 5.4 (6.3) 0.4686
Blood loss during delivery (ml), mean (SD) 281.1 (159.4) 276.8 (144.6) 0.7395
Shoulder dystocia, n (%) 3(1.6) 5(0.8) 0.3375
Third degree tear, n (%) 1(0.5) 13 (2.1) 0.1496
Mode of delivery, n (%) 0.2916
Vaginal delivery 129 (68.3) 399 (63.9)

Instrumental delivery 17 (9.0) 82 (13.1)

Emergency cesarean delivery 43 (22.8) 143 (22.9)

Position of head, n (%) 0.9235
OA 141 (75.0) 460 (74.0)

oP 4(2.1) 16 (2.6)

Others 43 (22.9) 146 (23.5)

Infant sex, n (%) 0.7122
Male 98 (51.9) 314 (50.3)

Female 91 (48.1) 310 (49.7)
Infant weight (g), mean (SD) 3220.6 (398.7) 3181.0 (358.5) 0.2212
Infant height (cm), mean (SD) 49.2 (2.0) 49.2 (1.9) 0.8656
Infant head circumference (¢cm), mean (SD) 33,9 (1.3) 339(1.2) 0.5853
Apgar 1’ (0-10), median (IQR) 9.0 (0.0) 9.0 (0.0) 0.0798
Apgar 5’ (0-10), median (IQR) 9.0 (0.0) 9.0 (0.0) 0.5797
Infant resuscitation, n (%) 77 (40.7) 244 (39.4) 0.7451
Post-partum obstetric complications, n (%)

None 153 (82.7) 513 (82.9) 0.9564
Prolonged labor 13 (6.9) 45(7.2) 0.8761
Emergency/crash LSCS 18 (9.5) 56 (9.0) 0.8180
Failed anesthesia for LSCS 0 1(0.2) 0.5818
Post-partum hemorrhage 1(0.5) 4(0.6) 0.8631
Neonatal complications, n (%)
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Variables Cessation of breastfeeding (n=189) | Ongoing breastfeeding (n=624) | p value
None 175 (94.6) 590 (95.5) 0.6230
Neonatal infection 0 2(0.3) 0.4358
Neonatal reflux 1(0.5) 5(0.8) 0.7017
Hospitalization 3(1.6) 8(1.3) 0.7503
Surgical conditions 0 2(0.3) 0.4358
Others 9(4.8) 15(2.4) 0.0934
Receive any of these support services on breastfeeding or giving breast milk to baby, n (%)

Help from ward nurses during hospital stay 150 (79.4) 485 (77.7) 0.6327
Help from lactation consultant during hospital stay 57 (30.2) 268 (42.9) 0.0017
Received phone call from postnatal ward after discharge 47 (24.9) 169 (27.1) 0.5457
Contacted the institution’s ask-a-nurse helpline 1(0.5) 17 (2.7) 0.0723
Contacted the institution’s lactation consultant 7 (03.7) 52(8.3) 0.0316
Attended the institution’s lactation clinic 4(2.1) 23(3.7) 0.2914
Attended the institution’s 24 h obstetrics and gynecological emergency clinic 5(2.6) 6 (1.0) 0.0792
Breastfeeding mothers support group helpline 1(0.5) 22(3.5) 0.0295
Joyful parenting and breastfeeding helpline 0 2(0.3) 0.4358

Table 3. Analgesic, obstetric, neonatal characteristics and postpartum breastfeeding support. p values are
based on Chi-square or two sample independent t-test for categorical and continuous data respectively. ARM
artificial rupture of membranes, IQR interquartile range, LSCS lower segment cesarean section, OA occiput
anterior, OP occiput posterior, PROM premature rupture of membranes, SD standard deviation. *Medical and
surgical complications including essential hypertension, pre-eclampsia, pregnancy-induced hypertension,
eclampsia, renal disease, existing diabetes, impaired glucose tolerance test (GTT), diabetes, anemia

(<10 gm%), thyrotoxicosis, hypothyroidism, cardiac disease, sexually transmitted disease (STD), urinary tract
infection, uterine and cervical surgery, systemic lupus erythematosus (SLE)/other autoimmune diseases, or
other medical complications. "Obstetric complications including previous caesarean section, preterm labor in
present pregnancy, placenta previa, other antepartum hemorrhage, intra-uterine growth restriction (IUGR)/
suspected IUGR, polyhydramnios, previous neonatal death/stillbirth, recurrent abortion, fetal anomalies,
breech/brow/face presentation, oblique/transverse lie, twins/triplets/other multiple pregnancies, or other
obstetric complications.

for breastfeeding as the activation of oxytocin receptors in the myoepithelial cells in the breast results in milk
ejection. The administration of synthetic oxytocin intrapartum may result in a decrease in maternal endogenous
oxytocin via negative feedback mechanisms. This can result in a decreased level of maternal endogenous oxytocin
postpartum affecting the ability to breastfeed. Furthermore, it is postulated that high doses of oxytocin infusions
intrapartum may result in a desensitization of maternal oxytocin receptors??, further decreasing the likelihood of
postpartum breastfeeding. Studies done on newborn’s Primitive Neonatal Reflexes also found that the exposure
of oxytocin intrapartum were associated with the inhibition of neonatal reflexes required for breastfeeding such
as suck, jaw jerk and swallowing®**°. Problems with maternal milk ejection and reduced neonatal breastfeeding
reflexes can result in difficulty with breastfeeding resulting in postpartum cessation.

Our study showed that a younger age and lower education level were associated with cessation of breastfeeding
which is consistent with other previous studies**~*%. We also found that having medical complication such as diabetes
and obstetric complications were associated with cessation of breastfeeding at postpartum 6-10 weeks. This finding
was consistent with past research, which have shown that birth complications may increase the risk of difficulties
with breastfeeding®. The presence of complications in childbirth may also result in increased need for medical care
of the newborn, limiting the ability of skin-to-skin in the immediate postpartum period*’. According to WHO’s
Ten Steps to Successful Breastfeeding, breastfeeding ideally should be initiated within 1 h of birth. Interruption
of skin-to-skin contact and breastfeeding initiation within the first hour are associated with reduced likelihood
of breastfeeding®!. Similarly, newborns of mothers with medical complications such as diabetes requires closer
monitoring due to the higher risk of developing hypoglycemia*2. Separation of the newborn from the mother has
been reported to be associated with reduced breastfeeding initiation and continuation’. Research has also found
that mothers with diabetes have a shorter breastfeeding duration®!. These could plausibly explain the association
between having diabetes and obstetric complications with the cessation of breastfeeding at postpartum 6-10 weeks.

In Singapore, the National Breastfeeding Survey* reported that comparing between 2001 and 2011, exclusive
breastfeeding rates at discharge from hospital increased from 28 to 50%, and that 21 to 40% at 6 months post-
birth. However, the exclusive breastfeeding rates at 6 months post-birth remains low at 1%. In a more recent study
by De Roza et al,, it was found that the exclusive breastfeeding rate was 38.2% at 6 months postpartum?®. Being
a BFHI accredited hospital since 2014, our institution has implemented several support initiatives to encourage
mothers to breastfeed. In our study, when comparing the use of support services on breastfeeding or giving breast
milk to baby at postpartum 6-10 weeks, we found that participants who have used the support services from
Lactation Consultant and Breastfeeding Mothers Support Group helpline were more likely to be still breastfeeding
at postpartum 6-10 weeks. This is consistent with the previous studies?”* that have shown that breastfeeding
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Variables Unadjusted OR (95% CI) | p value | Adjusted OR (95% CI) | p value
Age 0.92 (0.89-0.97) 0.0003 | 0.92 (0.88-0.97) 0.0010
Staying with husband 1.42 (0.96-2.11) 0.0833 | - -
Occupation 0.0049* | - -
Occupation (homemaker/unemployed vs. self-employed/professional/management) | 1.90 (1.21-2.99) 0.0055 | - -
Occupation (service/sales/others vs. self-employed/professional/management 1.67 (1.15-2.44) 0.0073 | - -
Education level (high school or below vs. polytechnic or above) 4.303 (2.91-6.36) <0.0001 | 3.88 (2.57-5.85) <0.0001
Cramps during menstrual period (rarely/never versus always/sometimes) 0.68 (0.47-0.99) 0.0447 | - -
A-LPQ back pain/long haul 1.02 (1.00-1.03) 0.0112 | - -
A-LPQ birth pain 1.02 (1.01-1.03) 0.0020 | 1.02 (1.01-1.04) 0.0064
A-LPQ the enormity of the pain 1.02 (1.00-1.03) 0.0081 | - -
A-LPQ summary score 1.00 (1.00-1.01) 0.0141 | - -
Gravida 1.22 (1.07-1.39) 0.0025 | - -
Analgesia: remifentanil 3.35(0.83-13.51) 0.0901 | - -
Analgesia received: pethidine 0.31(0.11-0.87) 0.0263 | - -
Mode of labor onset: Spontaneous 0.17 (0.02-1.27) 0.0845 | - -
Mode of labor onset: ARM and oxytocin induction 1.88 (1.18-3.00) 0.0084 | 2.07 (1.22-3.50) 0.0068
Mode of labor onset: prostin induction 1.28 (0.92-1.78) 0.1348 | - -
Mode of labor onset: others 0.67 (0.48-0.94) 0.0213 | - -
Medical and surgical complications 1.45 (0.98-2.13) 0.0612 | - -
Medical and surgical complications: impaired GTT 2.55 (1.06-6.15) 0.0371 | - -
Medical and surgical complications: diabetes 2.05(1.08-3.88) 0.0287 | 2.57 (1.21-5.44) 0.0141
Obstetric and other complications 1.47 (0.98-2.21) 0.0640 | 1.57 (1.00--2.46) 0.0494
Obstetric and other complications: fetal anomalies 2.40 (0.75-7.64) 0.1398 | - -
Obstetric and other complications: other obstetric complications 1.39 (0.90-2.15) 0.1378 | - -
Neonatal complication: others 2.03 (0.87-4.72) 0.0997 | - -

Table 4. Univariate and multivariable logistic regression model for cessation of breastfeeding at postpartum
6-10 weeks. Only factors with p <0.15 in the univariate analysis are shown. A-LPQ angle labor pain
questionnaire, ARM artificial rupture of membranes, CI confidence interval, GTT glucose tolerance test, OR

odds ratio. *Refers to overall p value.

Reasons Introducing infant formula if still breastfeeding (n =331) | Cessation of breastfeeding (n=189)
Fatigue/tiredness 78 (23.6) 62 (32.8)
Sore nipples 78 (23.6) 33(17.5)
Painful breast 37 (11.2) 32(16.9)
Insufficient milk supply 276 (83.4) 138 (73.0)
Feeding difficulty (latching problem) 89 (26.9) 45 (23.8)
Choose to stop breastfeeding 61 (18.4) 52 (27.5)
Returning to work after maternity leave | 41 (12.4) 22 (11.6)
No breastfeeding facilities at workplace 8(2.4) 9 (4.8)
Encouraged by family members 18 (5.4) 8 (4.2)
Encouraged by confinement nanny 11 (3.3) 1(0.5)
Infant medical reasons 19 (5.7) 1(0.5)
Mother medical reasons 6(1.8) 9 (4.8)
Others 24 (7.3) 18 (9.5)

Table 5. Breastfeeding survey administered at postpartum 6-10 weeks.

education and support can effectively increase breastfeeding rates. Lactation Consultants receive extensive education
and training and are a source support for women who are preparing, commencing, or sustaining breastfeeding in
the postpartum period. Similarly, breastfeeding support helplines managed by breastfeeding counsellors provide
an alternative source of support for mothers. Besides providing informational support through workshops, talks
and public events, research have also shown that support groups have provided emotional and social support for
breastfeeding mothers, which contributed to the continuation of breastfeeding®.

There are several limitations in this study. Firstly, potential confounders that could have affected the cessation of
breastfeeding, such as preconceived intentions to breastfeed, as well as socio-demographic factors, social support,
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lifestyle habits (e.g., alcohol intake and smoking) were not collected and analyzed. Also, rather than specifically
analyzing participants who were exclusively breastfeeding, we also categorized those with partial breastfeeding
(feeding on breast milk and infant formula at the point of survey administration) as “still breastfeeding” at postpartum
6-10 weeks. This could have resulted in an overrepresentation of the participants who were still breastfeeding at
postpartum 6-10 weeks. Furthermore, our study included only participants who have completed all study activities
of this study till the postpartum 6-10 weeks, which could have limited the generalizability of the findings. Lastly,
the use of several lengthy questionnaires (e.g., STAI, CSI) could have potentially resulted in questionnaire fatigue
in the participants, hence increasing the risk of reporting biases. Finally, although we found that having ARM and
oxytocin induction was associated with the cessation of breastfeeding at postpartum 6-10 weeks, we did not further
explore if the effect of intrapartum oxytocin infusion on the breastfeeding cessation follows a dose-dependent
relationship.

Conclusion

We found that higher pain experienced during labor, sociodemographic profile (age, education), medical history
(diabetes, obstetric complications), and intrapartum intervention are associated with cessation of breastfeeding at
postpartum 6-10 weeks. With the increased use of intrapartum interventions, the findings of this study may also
suggest the need to identify and provide closer monitoring to women undergoing such interventions during labor
to avoid risk of early cessation of breastfeeding. Further measures could include providing more support services
on breastfeeding to the patients identified as high-risk for cessation of breastfeeding to optimize breastfeeding
outcomes in the postpartum period.

Data availability
The datasets generated and/or analyzed during this study are not publicly available due to institutional policy on
data confidentiality but are available from the corresponding author on reasonable request.
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