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in New 
Mothers
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•IL-1β

•IL-6

•TNF-α

•Proinflammatory 
cytokines rise in 
last trimester
•When women’s 

risk of 
depression is 
highest

Preterm birth 
and infant 
mortality

Five Leading Causes of Infant 
Mortality

• Birth defects

• Preterm birth and low 
birthweight

• Pregnancy complications

• SIDS

• Injuries (including 
suffocation)

22,000 US 
infant 
deaths  in 
2017 

Centers for Disease Control 2019, 
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/inf
antmortality.htm

Depressed women 
had a 70% 
increased risk for 
having a preterm 
infant

1,270 Black women, 
17% had preterm 
babies, 20% were 
above cutoff for 
depression (CES-D >23)

Nutor et al. 2018, Am J Matern Child Nurs, 43(5), 252-258

Anxiety during pregnancy was 
associated with

• Preterm birth

• Low birthweight

• Earlier gestational age

• Small for gestational age

• Smaller head circumference

Review and meta-
analysis, 29 
studies

Grigoriadis et al. 2018, J Clin Psychiatry, 79(5), 17r12011
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Strong evidence 
that depression, 
anxiety, and stress 
during pregnancy 
increase the 
likelihood of 
preterm birth

Systematic 
review of 39 
articles

Staneva et al. 2015, Women Birth, 28(3), 179-193

• “Human studies support the 
association between elevated levels of 
circulating proinflammatory cytokines 
and PTB. 

• Specifically, human studies have 
implicated IL-1, TNF, and IL-6 as major 
players in PTB.”

Cappelletti et al. 2016, J Leukocyte Biol, 99, 67-78

Coussons-Read et al. 
2005, Psychosom
Med, 67, 625-631

IL-6 and TNF-α ripen the cervix

IL-6 and TNF-α high 
in stressed and 

depressed mothers

Smuts et al. 2003, Obstet
Gyn, 101, 469-479

291 low-income 
moms, Kansas 
City WIC

DHA-enriched eggs 
increased gestation 
length by 6 days (+ 

2.3 days)

• No difference in 
• PPD at 6 weeks or 6 months

• Child cognitive or language development at 18 
months

• “more women in the DHA group were induced or 
had cesareans because they were post-dates”

Makrides et al. 2010, JAMA, 304, 1675-1683

2,399 pregnant women from 
Australia, 800 mg DHA, 100 EPA, 
or vegetable oil placebo from 21 
weeks gestation to birth

• “Omega-3 supplementation 
during pregnancy is an 
effective strategy for 
reducing the incidence of 
preterm birth”

• “More studies … are not 
needed at this stage”

Cochrane Review, 
70 RCTs (N=19,927 
women), on N-3 
supplementation 
during pregnancy

Middleton et al. 2018, 
Cochrane Database Syst Rev, 
Nov 15;11(11):CD003402
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2,586 women in U.S. 

Pain at Day 1, 
Week 1, Week 2

Depression 
at 2 months 
postpartum

Watkins et al. 2011, Ob Gyn, 118(2), 214-221

Breastfeeding help protected mental health 
for women with moderate or severe pain

Ansara et al. 2005 J Psychosom Ob Gyn, 26, 115-125; Leviniene et al., 2013, 
Medicina, 49, 415-420; Mc Govern et al. 2007, Ann Fam Med, 5, 519-527

60% had nipple 
pain at 5 weeks

52% had sore or cracked 
nipples at 2 months

N=600, 5, 11 wks postpartum,US

N=200, 8-10 wks postpartum, Toronto68% had nipple pain

N=195, Lithuania, 0, 12 mos

• Pregnancy pain 
increased the risk of 
persistent pain at 8 
weeks by 3.7 times

• Mothers’ history of 
depression or pre-
pregnancy pain, or 
negative birth 
experiences increased 
the risk of depression by 
2 to 4 times at 8 weeks

645 Danish new 
mothers

Rosseland et al. 2020, Scand J Pain, 20(3), 591-602

Depression 
compromises 
sleep quality

Kendall-Tackett 2007, 
Trauma, Violence & 

Abuse 8, 117-126
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Ross et al. 2005, J Psychiatry Neurosci, 30, 247-256

Reduced 
sleep 
time

Reduced 
REM 

latency

Depressed 
new 

mothers Sleep <5 
hours at 
one year

Higher 
IL-6 at 3 

years

479 women Project Viva

Taveras et al., 2011,  Metabolism, 60(7), 982-986

Berk et al. 2013 BMC Med 11, 200; Suarez & Goforth, 2010, In 
Psychoneuroimmunology of Chronic Disease.

Sleep 
problems

IL-6, 
TNF-α

CVD & 
Metabolic 
syndrome
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PRENATAL DEPRESSION LIFETIME ABUSE

Suburban Urban

Rich-Edwards et al. 2011, Intl J Epidem, 40, 375-384

2128 mothers from 
Project Viva (urban 
and suburban), 
1509 mothers 
Project Access 
(urban)

16% 
Rape

25% 
CSA

32%
Parental 

SUD

34%
Physical 
Abuse

36%
Parental 

Depression

Survey of Mothers’ 
Sleep and Fatigue

Survey of Mothers’ 
Sleep and Fatigue, 

N=6,410, 59 countries
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Danese et al. 2009 Arch Ped Adolesc Med, 163, 1135-1143.

Dunedin Multidisciplinary 
Health and Development 
(N=1,037)

Adverse childhood experiences increased rates of 
major depression, systemic inflammation, and 

metabolic risk factors at age 32

Prenatal
and

Childhood 
Adversity

Collaborative Perinatal 
Project (1959-1972), 355 

offspring (M age=42)

Slopen et al. 2015, 
Psychoneuroendocrinology, 
51, 403-413

Graded relationship 
between ACEs and 
adult inflammation 
(CRP and 
fibrinogen)

• Explained by SES 
and health 
behavior

British birth cohort 
study, born in 1958 
(N=7464)

Recommendations

• Protect children from 
ACE

• Support children through 
education into skilled, 
secure work

Chen & Lacey 2018, Brain Behav Immun, 69, 582-590
Alcorn et al. 2010 Psychological Med, 40,  1849-1859; 

Beck et al. 2011, Birth, 38(3), 216-227

Up to 9% of mothers in the U.S. 
had birth-related PTSD

46% described their births as traumatic

Trauma

Stress 
Response

Where does 
breastfeeding fit in?
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• Lowers maternal 
stress

• Lowers 
inflammation

• Regulates 
mother/infant sleep

• Improves 
mother/infant self-
efficacy

• Promotes 
mother/infant 
attachmentFigueiredo et al. 2013, J 

Pediatria, 89(4), 332-338

Are breastfeeding mothers just 
healthier to begin with?

Are breastfeeding 
mothers healthier 
to begin with?

• Prospective studies

• Physiological changes

• Regulation of sleep
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Women who were 
breastfeeding at 3 
months had 
significantly lower 
depression at 24 
months Prospective study, 

N=205, assessed 5 
times prenatally, 
3,6,12, & 24 mos
postpartum

Hahn-Holbrook et al. 2013, Arch 
Women’s Ment Health, 16, 411-422

• Less depression 
for BF 9 times/day 
vs 4 times/day

• Mothers 
depressed during 
pregnancy are less 
likely to 
breastfeed and 
weaned 2.3 
months earlier

Hahn-Holbrook et al. 2013, Arch Women’s Ment Health, 16, 411-422

Prospective 
study, 334 
participants, 
70 depressed, 
264 not 
depression, 
assessed 3rd

trimester, 3-6 
months pp

Figueiredo et al. 2021, J Hum Lact, 
doi: 10. 1177/ 0890 3344 21991051 Heinrichs et al. 2001, J Clin Endo Metabol, 86, 4798-4804

CortisolACTHResponse 
to 

induced 
stressor

Short-
term 

lessening 
of the 
stress 

response

Baby at the Breast 
Lowers Mothers’ Stress

Schwartz et al. 2009, Obstet Gyn, 113, 974-982

Lifetime Protection
For Mothers
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139,681 post-
menopausal women 
(Mean age=63)

Mother-infant sleep
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Poor sleep was 
an independent 
risk factor for 
depression

Dorheim et al. 2009, Sleep, 32, 847-855

Study of 2,830  
women at 7 weeks 
postpartum 

• Factors associated with 
poor sleep

• Depression

• Previous sleep problems

• Primiparity

• Younger or male infant

• Not exclusively 
breastfeeding

Dorheim et al. 2009, Sleep, 32, 847-855

6.61

6.41

6.3

6.2
6.3
6.4
6.5
6.6
6.7

Breastfeeding Mixed Formula

Hours Mothers Sleep

N=6,410, Survey of 
Mothers’ Sleep 
and Fatigue

Minutes to Fall Asleep

19.61
22.36

27.05

0

5

10

15

20

25

30

Breastfed Mixed Formula

Kendall-Tackett et al. 2011, Clin Lact, 2(2), 22-26

Mothers’ Depression

0.5

1

1.5

Breastfeeding Mixed Formula

Kendall-Tackett et al. 2011, Clin Lactation, 2(2), 22-26

N=6,410, Survey of 
Mothers’ Sleep and 
Fatigue

Jones et al. 2004, Biol
Psychology, 67, 103-
124

Breastfeeding 
protects babies 
from the effects 
maternal 
depression

Depressed-BF 
moms touched, 

stroked and looked 
at babies more
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All effective treatments 
lower inflammation

Exercise Omega-3s Bright light

Acupuncture

Cognitive 
therapy/Mindfulness-

Based cognitive 
therapy

Interpersonal 
psychotherapy 

(IPT)

St. John’s wort Antidepressants

Population study found high Omega-3s 
related to low IL-1α, IL-1β, IL-6, TNF-α

Ferruci et al., 2006, J Clin Endo Metabol, 91, 439-446

Students with higher EPA/DHA 
had a lower inflammatory 
response to a lab-induced 

stressor 

Maes et al. 2000, Biol Psychi, 47, 910-920

Social support and 
integration 
significantly related 
to lower levels of 
inflammation 

Meta-analysis of 
41 studies 
(N=73,037)

Uchino et al. 2018, Health Psychol, 37(5), 462-471
Abdel-Salam 2005, Sci World J , 5, 586-595; Hu et al. 2006, Toxicol

App Pharm, 216, 225-237

Hyperforin
lowers IL-1β, 
IL-2, IL-6, TNF-α
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SSRIs specifically decrease 
production of pro-inflammatory 

cytokines

Berk et al. 2013, BMC Med 11: 200; O’Brien et al. 2006, Brit J 
Psychiatry, 188, 449-452

Inflammation is an important 
contributor to the onset and 

severity of depression

Breastfeeding attenuates stress 
and protects maternal mood

Find Me on Social Media

Kathleen Kendall-Tackett
Kathy Kendall-Tackett

@UptySciChick

Kathleen Kendall-Tackett

Email: kkendallt@gmail.com

Art by Ken Tackett

Ken@PraeclarusPress.com

For free articles to supplement 
today’s presentation, go to
https://bit.ly/3q7wx7s 
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