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References

Methodological quality criteria

Non-randomized controlled trials

Hailemeskel et al. (27)

Has randomization
been carried out
correctly and in a
suitable manner?

Do the groups
exhibit
comparability in
terms of their initial
characteristics?

Is there
comprehensive and
unaltered outcome
data available?

Are the individuals
responsible for
assessing the

outcomes unaware

of the specific
intervention that
was administered?

Did the participants follow
the prescribed intervention
as instructed?

Hagaman et al. (28)

Does the chosen
sampling method
align with the

Does the sample
accurately reflect
the characteristics

Other observational studies

Is the choice of
measurements
suitable for the

Is there a low
likelihood of
non-response bias

Does the statistical analysis
align with the research
question and objectives?

research question of the intended purpose or context?  occurring?

being addressed? populatio
Nigussie et al. (29) No No Yes Yes Cannot tell N/A
Yilma etal. (30) No No Yes Yes Yes Three
Patterson et al. (31) No No Yes Yes Yes Three
Marchant et al. (32) Yes Yes Yes No Yes Four
Dynes etal. (33) No No Yes Yes Yes Two
Karim etal. (34) Yes Yes Yes No Yes Four
Women & Children First (35) No No No Yes Cannot tell N/A
Avan etal. (36) Yes Yes Yes No Yes Four
Canavan etal. (37) No Yes Yes No Yes Three
Sibley etal. (38) Yes Yes Yes No Yes Four
Ayalew etal. (39) Yes Yes No No No Two
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References

Study type

Settings

Types of
interventions

Ql outcomes
measure

Methods of interventions

Impacts of the
interventions

Nigussie et al. (29)

- Project evaluation

- SNNPB, Amhara, Oromia
&Tigray

- Mobile and electronic health
interventions

- Timeliness, safety &
effectiveness

- Health extension workers (HEW)
register & prioritize newborns.

- Providing automated job aids

for HEWs.

- Improving the referral and follow-up
of neonatal healthcare services.

- Utilizing mHealth applications to
exchange information between health
posts and health centers.

- Sending SMS appointment reminders
to clients.

- Conducting training sessions.

- Monitoring performance &

tracing defaulters.

- Implementing mHealth
application-based

supportive supervision.

- Enhanced communication among
women, health posts, and health
centers.

- Implemented standardized
neonatal healthcare services.

- Promoted the use of qualified
healthcare professionals for
childbirth.

- Enhanced postnatal care (PNC);
achieved 83% improvement over
the initial level.

Marchant et al. (32) and Yilma
etal. (30)

- Project evaluation

- Oromia, Tigray, Amhara,
SNNP Harari & Addis Ababa

- Motivating the health care
workers

- Safety, equity &
effectiveness

- Recognizing high-performing HCWs
through certificates and offering
non-financial incentives to members of
the health development army (HAD).

- Facility deliveries increased from
15% to 43%.

- Delayed bathing increased from
39% to 50%.

- Breastfeeding within the first
hour increased from 50% to 66%.
- PNC services showed
improvement from 70% to 87%.

- Referral rates were raised from
43% to 95%.

Canavan et al. (37), Marchant
etal. (32), Yilma et al. (30),
Patterson et al. (31), Avan et al.
(36), Karim et al. (34), Sibley
etal. (38), Women & Children
First (35), Ayalew et al. (39),
Hagaman et al. (28), and
Hailemeskel et al. (27)

-Project evaluation,
-Before/after

study &
-quasi-experimental

-Oromia, Tigray,
Amhara, SNNP,
Harari & Addis Ababa

“Training healthcare workers,
-Upgrading infrastructure,
-Implementing Integrated
Community case
management guidelines

, -Providing necessary
equipment and medical
supplies & -Offering
midwife-led continuity of care

-Safety, effectiveness,
equity, efficient &
patient-centered

-Provision of essential medicines

and equipment.

-Enhancement of the health
information system.

-Renovation of health centers

and infrastructure.

-Offering training and education
programs for HEWs, healthcare
workers, traditional birth attendants,
and HDAs.

-Conducting regular activities such as
weekly updates, supportive supervision,
mentorship, and monthly meetings for
healthcare workers.

- The intervention encompassed
midwives working in partnership with
other medical practitioners to offer
immediate care throughout labor,
delivery, and the postnatal phase.

-Strengthened referral systems
between healthcare facilities.

- Improved the quality of essential
and immediate and PNC, including
cord care with chlorhexidine, early
breastfeeding initiation, thermal
care, and immediate newborn
assessment (Apgar).

- Enhanced availability of essential
medicines, clinical equipment, &
vaccines.

- Improved the ability of healthcare
workers and health extension
workers to manage serious diseases
such as sepsis, pneumonia,
malnutrition, and diarrhea.

- Significant improvement in
access to and equity in healthcare
facility services.

- Increased availability of family
health cards.

- Improved neonatal survival.

- Improved maternal perceptions
regarding skilled delivery.

- Increased rates of facility delivery
and skilled birth care.

- Improved access to and use of
essential emergency obstetric and
neonatal care.

- Decreased occurrences of
premature births, low Apgar
scores, and admissions to neonatal
intensive care units.

Marchant et al. (32), Yilma et al.
(30), and Hagaman et al. (28)

-Quasi-
experimental &
project evaluation,

Oromia, Tigray, Amhara,
SNNB,
Harari & Addis Ababa

-Community mobilization
and support

-Safety, people-centered,
efficient, Equity &
Effectiveness

-Engaging the HDAs to create
connections between the community
and the healthcare system.

- Evaluating how the community
perceives neonatal healthcare services
and coordinating activities aimed at
building team cohesion.

- Encouraging cooperation between
community health workers and
volunteers to identify newborns in need
of care and reinforcing partnerships
between community members and
primary healthcare facilities.

-Raising community awareness through
radio shows.

-Encouraging experience sharing and
peer-learning activities within

the community.

Significantly improved referral
systems.

- Increased coverage of PNC.

- Increased adoption of vital and
immediate newborn care practices,
such as giving birth in healthcare
facilities, delaying the baby’ first
bath, and initiating breastfeeding
within 1h of delivery.

- Increased awareness among
women to recognize newborn
danger signs.

- Enhanced knowledge of health
workers regarding BEmONC

- Improved maternal perceptions
of giving birth in healthcare
facilities.

- Reduced risk of dangerous
diarrhea in children and neonatal
mortality.

- Provision of appropriate
treatment for sepsis.

- Increased utilization of KMC
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Study characteristics Outcomes according to Donabedian framework

References Interventions Process Structure Outcomes
Immediate Infection Referral &  Supplies, Service Guidelines Neonatal Recognizing Knowledge
and prevention feedback  medicine, availability mortality & neonatal of HEWs
essential and b/n equipment & morbidity danger sign about CBNC
newborn patient health infrastructure
care safety center
and
health
posts
Canavanetal. | - Providing training | -Increased ~Increased - ~Increased “Increased ~Increased - - -
(37) & the provision of
medical equipment
Nigussie et al. -mHealth -Increased - -Increased - - - - - -
(29) interventions
Yilma etal. - Distributing file - - -Increased -Increased - - - - -
(30) folders for referral
and feedback
records, arranging
weekly updates and
monthly gatherings
for HCWs and
HEWs, engaging
Health
Development
Armies (HDAS) to
create links between
the community and
the healthcare

system, delivering
technical assistance
for QI Teams.
(QITs), providing
non-monetary
incentives,
bolstering the
Health
Management
Information System
(HMIS),
establishing
connections
between health
centers and health
posts, extending
operational hours
and services, and
furnishing essential
equipment and
supplies.

Patterson et al. - Providing training | -Increased - - - - - -Decreased - -
[€2)) for HCWs on
immediate and
essential neonatal
care, as well as.
complication
‘management.

Avan et al. (36) -Providing training - - - -Increased - - - - -Increased
on CBNC and
ensuring the
availability of drugs,
medical equipment,
and infrastructure.

Dynes etal. -Providing training | -Increased “Increased - E E “Increased - “Increased “Increased
(33) about CBNC
Marchantetal. | - Actively involving -Increased - - -Increased - - - - -
32) community health
care workers,
HDAs, and
volunteers in the
healthcare systems.

~Training and
non-financial
incentives were
provided
specifically for
the HDAs.

Karim et al. -Health center & -Increased - - -Increased - - - - -
(34) infrastructure
renovations.

Sibley et al. -Providing training -Increased - - - - - - - =
(38) about CBNC

Women & -Offering training “Increased - - - - - Decreased “Increased “Increased
Children First for health workers
(35) and health
volunteers,
implementing
peer-based
interventions
and/or support
programs,
supporting referral
systems, providing
essential equipment
and drugs, and
conducting
supportive
supervision

Ayalew et al. -Providing training -Increased No significant - -Increased - - - - -
(39) on standard-based difference
management and
recognition & on
BEmONC,
supplying essential
supplies and
equipment, &
conducting regular
follow-up activities

Hagaman et al. “Increased - : - - . “Decreased - .
(28)

Hailemeskel, - Offering -Increased - - - - -Increased - -
etal. (27) midwife-led

continuity of care
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cal level

Facilitators

References

System level

References

- Precise and well-defined objectives for improving quality

-Motivated health extension professionals;

(30)

-The commitment of regional health bureau’s involvement in and
buy-in of the intervention;

(30)

-National hospital performance management efforts;

-The commitment of the health center management;

-Smooth handover;

“The linking of performance to financial rewards for top
performing and most improved hospitals

-Sustain needed resource;

-Iterating implementation based on experience;

-Frequent and consistent QIteam meeting;

(37)

“Fully-scaled government &

-Pre-intervention need assessment &

-ICT-supported guidance tool;

(29)

-Stakeholder engagement

67

Barriers

-Deficient in staff knowledge and practice;

(29,37)

- Limited engagement and support from THOs

-Constrains of time;

(29,31)

Limited engagement and support from regional health bureau;

-Shortage of critical infrastructures

-Incomplete charts;

-Using clinical observations as quality evaluations methods;

-Using lead hospitals as populations;

(37)

- Limited integration of the QIT with the programmers

Lack of ownership of QI initiatives by QIT &

(30)

- Multiple QI measures

~Delayed distribution of equipment;

-Poor monitoring of the service delivery;

-Weak internet signal;

-Protracted and widespread internet connectivity
interruption;

-Failure in timely reporting of non-functional device;
~Delayed replacement of damaged or lost resources;

-Lack of efficient and sufficient equipment;

-High turnover of trained workforce;

29)

-Regarding community-based intervention as an added duty
for healthcare personne

-In adequate documentation and data use;

- Insufficient healthcare personnel at the health center

- Restricted involvement and assistance from the
management of health centers, and

-Loose linkage between health center staffs and community
health workers (HEWs)

(30)

- Insufficient funds.

G7)
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Endogenous opioid effects
Neural cell specific functions:
o Proper timing of neural cell maturation
o Differential regulation of oligodendrocyte function and maturation based
on sex

Sex-specific developmental program of neuroimmune system

Exogenous opioid effects

Sex-specific influence on opioid-receptor density, microglial function, synaptic
pruning pathways, and dopamine reward pathways

Influence of sex hormones on endogenous opioid signaling related to
reproductive behaviors

Sex-specific variation in gut microbiota

Sex-specific hypothalamic pituitary axis dysregulation

Sex-specific differences in endogenous opioid peptides and receptors

Sex-specific effects on genetic and epigenetic changes in placenta and fetus
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Gestational age (weeks)

Characteristics N (%)

Admissions

Total

501

28-31

343 (68.5%)

41

1127.1

1.2

Average birth weight (SD) | 1,190 (354.4) 13448 5312 7423 8727 10108
g (289.5) (109.9) (1729) (198.8) (189.4) (188.4) @
Mortality 25 (5.0%) 6 (1.7%) 1(200%) 8(267%) | 2(49%) 2 (3.4%) 1(1.6%) 3¢
Male sex 270 (53.9%) 180 (52.5%) 3 (60.0%) 18 (600%) | 24 (585%) | 33 (559%) | 38 (613%) | 39(
Antenatal steroids 422 (84.2%) 284 (82.8%) 4 (80.0%) 24 (80.0%) | 37 (902%) | 51(864%) | 54 (87.1%) | 66 (
Incomplete course 75 (15.0%) 44 (12.8%) 3 (60.0%) 8(267%) | 7(17.1%) | 8 (13.6%) 6(9.7%) 14 (
Complete course 347 (69.3%) 240 (70.0%) 1(200%) 16 (533%) | 30 (732%) | 43 (729%) | 48 (774%) | 52 (s
Multiple births 173 (34.5%) 133 (38.8%) 1(20.0%) 9 (30.0%) 4(9.8%) 21 (36.2%) 17 (27.4%) 30 (:
PROM 173 (345%) 116 (33.8%) 3 (60.0%) 5(167%) | 18 (439%) | 25(424%) | 23 (37.1%) | 27¢
Cosection 465 (92.8%) 320 (93.3%) 4 (80.0%) 27 (90.0%) | 38 (927%) | 55(932%) | 59 (95.2%) | 71(
Place of birth
Inborn 376 (75.0%) 240 (70.0%) 4 (80.0%) 25 (833%) | 37 (902%) | 47 (797%) | 49 (79.0%) | 51 (
Outborn 120 (24.0%) 100 (29.2%) 1(200%) 5(167%) | 3(73%) 11.(186%) | 13(10%) | 23
Missing 5 (1.0%) 3 (0.9%) 0 (0.0%) 0 (0.0%) 1(24%) 1(1.7%) 0 (0.0%)
SGA 48 (9.6%) 29 (8.5%) 3 (60.0%) 5(16.7%) | 5 (122%) 3 (5.1%) 3 (4.8%)
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Variable (N=218)
Parity

Category

Frequency | Percent

Maternal blood group and Rh-
factor

Unknown

Chronic medical illness

Yes

No

Mode of delivery

SVD

CIS (C-section)

Place of delivery

Home

Health center
Hospital

Timing of delivery

Day

Night

Substance during pregnancy

Yes

No

Types of substance abuse

Alcohol-taking

Herbal medication
Chat chewing

History prolonged PROM

Yes

No

Infection during pregnancy

Yes

No

ANC follow-up

Yes

No

Prolonged labor

Yes

No

Oxytocin during labor

Yes

Family/sibling history of jaundice
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Variable (N =218) Category Frequency | Percent
Neonatal sex Male

Female

Neonatal age 0-7 days

8-28 days

Birth weight Less than 2.5-4 kg
More than 2.5 kg
Gestational age Less than 37 weeks
More than 37 weeks
APGAR score Less than 7

More than 7
Blood group and Rh-factor | A

B

AB

o

Neonatal sepsis Yes

No

Did have RH incompatibility? | Yes

No

ABO incompatibility? Yes

No

Birth trauma during labor | Yes

No

Birth asphyxia Yes

No

Breastfeeding method

Formula feeding
Mixed feeding
Maintenance
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Variable Category | Jaundice | COR [95% Ci] AOR [95% CI]
w=218)
Yes | No

Maternal parity 568 [3.05,1074] | 5.58 [1.66, 18.82]
Mutipara | 24 | 122 1 1
Residence Urban EEE 1 1

Rural 34 | 64| 17500963061 | 1.84(0.99,338]
PROM Yes 14| 9 | 3180136,7.44] | 138022, 878]
No 8w 1 1
Gestational age | <37 weeks | 48 | 85 | 286 (146, 562] | 603 (141, 25.79]
1 1
Neonatal sex 246 [133,455] | 542(137, 2149
Female 2 |87 1 1

Birth asphyxia | Yes 8 | 4| 563(163,1945) | 240 (030, 19.60]

No 51 152 1 1
Sepsis Yes 21 | 31| 255(134,485) | 1013236, 4356)"
No 38 125 1 1
Prolonged labor | Yes 12 9 | 3.52[138,899] | 9.03 [1.67, 48.33]*

1
8.98 (3,84, 21.03]

1
2265 (364, 7482)

Birth trauma

No 0 | 1 1
Family/sibling | Yes 19 | 7 1083 [4.06,2881] | 1301 [479, 3538
history No ERE 1 1
ABO Yes 12| 7 | 4810136,17.16] | 24.55 [1.58,6883)
incompatibility | No 47 _[15:2 1 1
Low APGAR | Lessthan7 | 42 | 66 | 280 [152,7.03] | 7.34 [1.34, 39.65)"
score Morethan 7| 20 | 90 1 1
Rh Yes 7 5 | 447[1.04,1933] | 3040 (201, 6620]
incompatibility | No 55 151 1 1

*P-value <0 05 with 95% C|
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Public Hospital in Dessie Town (N=414)
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Boru Meda Hospital
Dessie comprehensive
Specialized hospital

N1=390 /

N2=24

Dessie Comprehensive Boru Meda
General
Specialized hospital Hospital
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Study population
n= 18,758,233

Exclusion criteria

Congenital malformations,
n= 84,465

Chromosomal anomalies,
n=33775

Transferred to other facilities,
n= 379,905

Included infants

n= 18,281,160

African Americans Caucasians
n=3,964,133 (21.7%) n= 14,317,027 (78.3%)
Males Females Males Females
n=2,014,436 n= 1,948,093 n=7,356,156 n=6,951,593

(50.8%) (49.2%) (51.4%) (48.6%)
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Characteristic

Maternal characteristic

24-25 w

No./Total No. (%)

Gestational age, wk

26-27 w

28-29 w

No.

742

52

122

192

360

Age, v, M (Q1,Q3)

31 (2835)

32 (30, 36)

32 (28, 34.75)

32 (29, 35)

31 (28, 34)

31 (28, 35)

257

21 antenatal care visit, n (%)

727 (98.00)

16 (100)

50 (96.15)

121 (99.18)

189 (98.44)

351 (975)

2714

Gestational diabetes, n (%)

200 (27.00)

0(0)

9 (1731)

26 (21.31)

44 (22.92)

121 (3361)

20027

ANS, 7 (%)

673 (90.70)

12 (75)

42 (80.77)

114 (93.44)

176 (91.67)

329 (91.39)

12.259

Full course of ANS, n (%)

376 (50.67)

3 (18.75)

29 (55.77)

66 (54.1)

103 (53.65)

175 (48.61)

8.927a

Antenatal magnesium sulfate, n (%)

559 (75.34)

11 (68.75)

42 (80.77)

95 (77.87)

152 (79.17)

259 (71.94)

537

Assisted ion status, n (%)

172 (23.18)

5 (31.25)

17 (32.69)

36 (29.51)

42 (21.88)

72 (20)

| 8199

Cesarean delivery, n (%)

504 (67.92)

3(18.75)

17 (3269)

81 (66.39)

143 (74.48)

260 (72.22)

5435

PROM > 18 h, n (%)

36 (4.85)

0(0)

3(577)

9 (7.38)

9 (469)

15 (4.17)

297

Chorioamnionitis, (%)

357 (48.11)

12 (75)

30 (57.69)

75 (61.48)

100 (52.08)

140 (38.89)

2875

Infant characteristics

Gestational age, wk, M(Q1,Q3)

2986
(28.00,31.04)

2286 (22.04,
2357)

2536 (25,
2582)

2743 (26.86,
27.86)

29 (2857, 29.43)

31.14 (30.57, 31.57)

640.54

Birth weight, M(Q1,Q3)

1,250 (990,1,500)

500 (411.25,
589.25)

805 (695, 850)

954 (8975,
1,032.5)

1,200 (1,0925,
1,300)

1,500 (1,380,
1,658.75)

465.03

Male, n (%)

347 (46.77)

8 (50)

15 (28.85)

60 (49.18)

102 (53.13)

162 (45)

13.931

Multiple birth, n (%)

230 (30.99)

10 (62.5)

20 (38.5)

41 (336)

55 (28.6)

104 (289)

10411

1-min APGAR score <7, n (%)

163 (21.97)

12 (75)

27 (5192)

48 (39.34)

40 (20.83)

36 (10)

105.184

5-min APGAR score <7, n (%)

69 (9.30)

10 (625)

14 (2692)

16 (13.11)

18 (9.38)

11 (3.06)

9159

Delivery room resuscitation, n (%)

559 (75.34)

16 (100)

49 (94.23)

109 (89.34)

153 (7969)

232 (64.44)

53.0552

Admission n (%)

436 (58.76)

10 (62.5)

34 (65.38)

83 (68.03)

98 (51.04)

211 (58.61)

1009

Surfactant therapy, n (%)

387(52.16)

10(62.5)

38(73.08)

89(72.95)

116(60.42)

134(37.22)

6837

ANS. antenatal corticosteroids.
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Infants, No./Total No. (%)

Gestational age, wk

27 w 28w 29w

56 85 111

>3 grade IVH /PVL 17(249) | 1(1429) | 3(1154) | 3 (789) 4(7.02) 2(27) | 3265 0© 1(0.48) 0.00%
Moderate-to-severe BPD | 113 (1652) | 6(8571) | 19 (73.08) | 15 (39.47) | 21 (36.84) | 13 (1477) | 10 (885) | 10(676) | 19(9.18) | 140597 | 0.00
NEC stage 2 18 (263) 0 1385 | 4(1053) 1(175) 1(L14) | 6(531) | 3(209) 2 (0.97) - | oo
Sepsis 16 (234) 0 2(769) | 2(526) 3 (5.26) 114 | 5(42) | 1(068) 2(097) | 13244 | 0031
ROP stage 23 27/593 (455) | 4/7 (57.14) | 8/20 (40) | 5/35 (14.29) | 7/53 (1321) | 1/76 (132) | 0/101(0) | 1/124(0.81) | 1/177(0.56) - 000

BPD, bronchopulmonary dysplasia; IVH, intraventricular hemorrhage; NEC, necrotizing enteracolitis; NICU, neonatal intensive care unit; PVL, periventricular leukomalacia;
ROP, retinopathy of prematurity.

"ROP was evaluated among infants with eye examinations.

*Significant at P< 0.05, as determined by the Fisher test.
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Variable

Infants, No./total No. (%)

Gestational age, wk

27 w 28 w
Survival 7211797 7129 3142 45/53 60/68 90/99 121131 158/162 2091213
(90.46) (24.14) (73.81) (84.91) (88.24) (90.91) (92.37) (97.53) (98.12)
Survival without major 450/671 07 (0) | 3/25 (11.54) | 9/38 (23.68) | 24/56 58/85 81/111 112/143 163/206
morbidity” (65.79) @2.11) (65.91) (71.68) (75.68) (78.74)
“Calculated among VPls who were admitted to NICU, included for discharge against medical, insufficient

congenital and survived to disch
b leislivind ainong VP who exclixied Tor dischane aosist medical insufficient information and congerital malformstion
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Infant of mother | Infant of mother | p-value
with GDM with PGDM
(n=912) (n=124)

Sex, n (%)
Male 469 (51%) 74 (60%)
Feiriale 439 4i%). 49:(404),

Birth weightin = 3,114.15+£490.28 3,291.21 £688.26
grams, (M +SD)

55 (6%) 3 (2%)
35 (4%) 19 (15%)
822 (90%) 102 (82%)
min, n (%)
691 (76%) 71 (57%)
215 (24%) 53 (43%)
4 4(3%)
GA* (M £5D) 38.68+230 37.79+1.80
Anomalies, n (%)
Cardiac 31 (3%) 14 (11%)
anomalies
CNS anomalies 11 (1%) 1(1%) 007
Renal anomalies 11 (1%) 1(1%) 007
Gavage feeding, 24 (3%) 16 (13%) 055
n (%)
Length of stay, n (%)
One day 510 (56%) 39 (31%) <05
Two days 221 (24%) 25 (20%)
Three days 101 (11%) 28 (23%)

GDM, gestational diabetes mellitus; PGDM, pre-gestational diabetes mellitus;
GA, gestational age; LGA, large for gestational age; SGA, small for
gestational age; AGA, appreoperate for gestational age; CNS, central nervous
system. Significant p value <0.05. (<), The sample size was insufficient to
test a significant difference. Bold values are considered significant p value
<0 05
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Characteristics
N (%)
Admissions

501

P1
2007-2013
250

P2
2014-2020
251

value

Average birth weight
(SD)

11903 (354.4)

11913 (339.4)

1189.2 (369.5)

Average GA (SD)

285 (2.0)

286 (2.0)

284 22)

Mortality

25 (5.0%)

16 (6.4%)

9 (3.6%)

Male sex

270 (53.9%)

134 (53.6%)

136 (54.2%)

Extremly preterm
infants

158 (31.5%)

74 (29.6%)

84 (33.5%)

Antenatal steroids

422 (84.2%)

217 (86.8%)

205 (81.7%)

incomplete course

75 (15.0%)

38 (15.2%)

37 (14.7%)

complete course

347 (69.3%)

179 (71.6%)

168 (66.9%)

Multiple births

173 (34.5%)

96 (38.4%)

77 (30.7%)

PROM

173 (34.5%)

72 (28.8%)

101 (40.2%)

C-section

465 (92.8%)

231 (92.4%)

234 (93.2%)
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n (%) | Infant of mother with | Infant of mother with | p-value

GDM (n=912) PGDM (n =124)

Sepsis
Yes | 4 2 (2%) | oox
No | 907 (99%) [ 122 (98%)

Need for resuscitation
Yes 0 2 2%) 091
No ‘ 912 (100%) 122 (98%)

Shoulder dystocia
Yes | 0 3 (2%) 062
No j 912 (100%) 121 (98%)

Respiratory distress
Yes | 36 (4%) 19 (15%) <05
No | 876 (96%) 105 (85%)

NICU admission
Yes | 62 (7%) 27 (22%) <05
No | 850 (93%) 97 (78%)
Yes | 197 (22%) 46 (37%) 045
No | 715 (78%) 78 (63%)

GDM, gestational diabetes mellitus; PGDM, pre-gestational diabetes mellitus.
Significant p value <0.05. (=), The sample size was insufficient to test for a
significant difference. Bold veluss are considared significant p valiss <0.05.
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Characteristics
N (%)
Admissions

Total

158 (31.5%)

P1
2007-2013
74 (46.8%)

2
2014-2020 | value
84 (53.1%)

Average birth weight
(SD)

8549 (228.1)

8610 (201.3)

849.5 (250.5)

Mortality

19 (12.0%)

14 (18.9%)

5 (6.0%)

GA: week 23-25

15 (78.9%)

12 (85.7%)

3 (60.0%)

GA: week 26-27

4(21.1%)

2 (14.3%)

2 (40.0%)

Male sex

90 (57.0%)

41 (55.4%)

49 (58.3%)

Antenatal steroids

138 (87.3%)

66 (89.2%)

72 (85.7%)

Incomplete course

31 (19.6%)

15 (203%)

16 (19.0%)

Complete course

107 (67.7%)

51 (68.9%)

56 (66.7%)

PROM

57 (36.1%)

51 (68.9%)

56 (66.7%)

C-section
BPD

145 (91.8%)
45 (28.5%)

64 (86.5%)
14 (18.9%)

81 (96.4%)
31 (36.9%)

NEC (surgical)

16 (10.1%)

5 (6.8%)

11 (13.1%)

Severe IVH (Grades 3-4)

18 (11.4%)

9 (12.2%)

9 (10.7%)

Severe ROP (Grad 3-4)

13 (8.2%)

4 (54%)

9 (10.7%)

Survival free of major
complications

82 (51.9%)

41 (55.4%)

41 (48.4%)

SGA

19 (12.0%)

6 (8.1%)

13 (15.5%)
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Mother with Mother with p-value
M (n=912) PGDM (n=124)

Maternal age 33.10+562 3321611
M=SD
Nationality
Saudi 748 (82%) 83 (67%)
Non-Saudi 146 (16%) 41 (33%)
Gravida
Multigravida 779 (85%) | 109 (88%) | o014
Primigravida 132 (14%) [ 15 (12%) | 055
Delivery
SVD 482 (53%) 35 (28%) | <05
Cesarean 429 (47%) 89 (50%) |
Emergency 225 (25%) 56 (45%) [
Elective 202 (22%) 33 (27%) |
GDM, llitus; PGDM, pr diabetes mellitus; OHA,

oral hypoglycemic agent; SVD, spontaneous vaginal delivery. Bold values are
cinsidered sianificant
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840 VPIs from the 26 hospitals of SNDN

98 excluded:
Non-Shenzhen hospitals admitted (n=43)
stsmg information (n=43)

ital malformation (n=12)

‘ 742 VPIs included |

l
1 1 [ [ [ _|

<25w 25w 26w 27w 28w 29w 30w 3w
(n=27) (n=35) (n=45) (n=66) (n=94) (n=115) (n=152) (n=208)
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HRQL characteristic

Native American

N=8

Physical 832 (189) 827 (224) 848 (215) 809 (243) 857 (154) 86.8 (19.4)
Emotional 787 (222) 78.3 (19.4) 758 (209) 70.0 (17.7) 750 (24.1) 79.0 (18.9)
Social 824 (252) 77.5 (21.3) 696 (258) 744 (168) 799 (232) 82.0 (205)
School 779 (184) 674 (208) 604 (27.7) 619 (16.0) 702 (22.1) 75.0 (203)
Total 809 (166) 77.3 (168) 742 (202) 73.0 (14.4) 78.7 (17.0) 815 (15.4)

Data are means (standard deviation in parentheses).
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Physical summary | Emotional functioning | Social functioning | School functioning | Total quality-of-life

score scale scale scale score

Maternal Characteristics Beta (95% CI)
Race

‘White Ref. Ref. Ref. Ref. Ref.

Black —4.0 (~7.2 to —0.87) ~0.74 (=38 10 23) —45 (~7.8to =1.2) ~7.6 (=11 to —4.3) 42 (=67 t0 =17)

Non-White, Non- -22(~651022) ~35 (=77 10 0.68) —47 (=93 to —0.15) =65 (=11 to ~2.0) —4 (=74 t0 ~0.48)
Black
Education

Less than high school Ref. Ref. Ref. Ref. Ref.

High school graduate 11(-331055) 14 (=29 1057) ~05 (=52 to 41) 062 (-39 t0 5.1) 070 (28 10 42)

Some college 42 (=027 to0 8.8) 2.5 (-1.9 to 7.0) 5.1 (0.32 t0 9.8) 8.8 (4.2 to 13.4) 5.0 (1.5 to 8.6)

College grad 9.4 (4.8 to 14.0) 28 (<180 10 7.4) 73 (24 10 122) 118 (7.1 to 16.6) 80 (43 10 117)

More than college 10.72 (5.83 to 15.62) 3.96 (~084 10 8.76) 8.62 (3.46 to 13.79) 1501 (10.02t0 20.00) | 9.73 (5.83 to 13.63)
Marital status

Married Ref. Ref. Ref. Ref. Ref.

Not ever married, —5.0 (-8.6 to —1.4) ~26 (=61 10 0.86) —5.0 (-8.7 to =1.2) —7.9(=115 to —4.3) —5.1(=80 to —2.2)
living together

Not ever married, —65 (~10.1 to ~2.9) -17 (-5210 18) —43(-8.1t0~048) | 101 (=137 t0 —64) | =58 (=86 to —2.9)
not living together

Separated/divorced/ | ~7.6 (~14.8 to —0.47) ~38(~108 to 3.1) —69 (~145 10 0.67) —16.6 (<239 t0 =9.3) | —8.6 (~143 to —29)
widowed
Public insurance

No [ Ref. | Ref. | Ref. | Ref. | Ref.

Yes | -82(-110t0—54) |  —43(-70t0-15) | -83(-113to—54) | —122(-151t0=9.4) —83 (=105 to —6.)
SNAP cligible

No [ Ref. | Ref. | Ref. [ Ref. | Ref.

Yes | —1051 (-1451t0—6.52) | =390 (<7.79 to —0.01) | —9.64 (~13.85 to —5.43) | —12.14 (~1627 to —8.01) | ~9.24 (~12.43 to —6.05)

SNAP, Supplemental Nutrition Assistance Program; CI, confidence interval.
Data are mean differences (95% confidence intervals in parentheses) estimated using unadjusted linear regression models. The bold font indicates that associations are

<batistically sicraficaik with & p-valiis < 0.05.
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Female sex

African Americans
n=3,964,133

Caucasianss
n=14,317,027

OR (Cls), p-value

1.02 (1.02-1.03), <0.01

Singleton®

0.94 (0.93-0.95), <0.01

Birth weight <2,500g"

1.93 (1.92-1.94), <0.01

Gestational age

<24 weeks 12,823 (032) 13,148 (0.09) 353 (3.45-3. 26), <0.01
24 weeks 5815 (0.15) 6,833 (0.05) 308 (2.97-3. 91), <0.01
25-26 weeks 13,748 (035) 17611 (0.12) 2.82 (2.76-2.88), <0.01
27-28 weeks 18,268 (0.46) 27,904 (0.19) 2.37 (2.33-2.42), <001
29-30 weeks 24,827 (063) 44,724 (031) 2,01 (1.98-2.05), <0.01
31-32 weeks 42,712 (1.08) 92,534 (0.65) 1.67 (1.66-1.69), <0.01
33-34 weeks 97,030 (2.45) 246,440 (1.72) 1.43 (1.42-1.44), <0.01
35-36 weeks 212,157 (5.35) 616319 (4.30) 126 (1.25-1.26), <0.01
237 weeks 3,536,752 (89.2) 13,251,514 (92.6) 0.67 (0.66-067), <0.01
Length of stay (day)® 45(2) 35(2) <001

Mortality* 056 0.23 247 (243-252), <001

"Data are presented as total number (percentage) except where indicated with *where it is percentage only.

®Data are presented as mean and (median).





OPS/images/fped-12-1289399/fped-12-1289399-t002.jpg
Panel (A): Mortality in African American versus Caucasian male infants

African Americans Caucasians OR (Cls), p-value Adjusted OR, p-value
n=2,014,436 n=17,356,156

12467(0.63) 18243 (028) 1.89 (172.2.16), <0.01 140 (1.36-1.45), <0.01
5937 (85.6) 6162 (86.5) 0.92 (0.84-1.01), 0.09 0.85 (0.73-0.97), =0.02
1133 (383) 1666 (44.0) 0.79 (0.72-087), <0.01 0.80 (0.70-091), <0.01
1074 (155) 1631 (17.5) 0.87 (0.80-095), <0.01 0.76 (0.69-083), <0.01
460 (5.11) | 919 (631) 0.80 (0.71-090), <0.01 0.69 (0.61-078), <0.01
272 (215) | 559 (2.31) 0.93 (080-103), 0.34
225 (1.05) 440 (0.89) 1.19 (1.01-1.40), 0.04
215 (0.44) | 547 (0.41) 1.06 (0.91-1.25), 0.44
156 (0.15) 487 (0.15) 0.98 (0.82-1.17), 0.82 0.75 (0.62-0.91), <0.01
2959 (0.16) | 5832 (0.09) 192 (1.83-2.00), <0.01 152 (1.45-1.60), <0.01

Panel (B): Mortality in African American versus Caucasian female infants

African Americans Caucasians OR (Cls), p-value
n=1,948,093 n=6,951593
9765 (0.54) 14,232(0.24) 174 (1.69.-2.05), <0.01
4634 (79.8) 4962 (833) 0.79 (0.72-087), <0.01
819 (287) 1097 (36.3) 071 (0.63-079), <0.01 0.61 (0.53-070),
917 (13.5) | 1278 (15.4) 0.86 (0.78-094), <0.01 0.7 (0.70-086), <0.01
401 (436) | 627 (4.72) 092 (0.81-105), 0.20 087 (0.76-1.01), =006
242 (199) | 384 (1.88) 106 (0.90-1.25), 0.46 094 (0.79-1.13), =051
139 (0.65) 416 (0.97) 0,67 (0.55-081), <0.01 0.60 (0.48-0.73), <0.01
124 (0.26) 440 (0.39) 0.68 (0.55-081), <0.01 0.67 (0.54-083), <0.01
172 (0.16) 379 (0.13) 126 (1.05-1.50), 0.01 105 (087-1.28), =0.58
2317 (0.13) | 1649 0.07) |85 (176.195), 001 | 149 (L41-158), <0.01

Viability check: n, % and OR after excluding mortality within first 48 hours in <24 week infants

African Americans Caucasians OR (Cls), p-value Adjusted OR, p-value

<24 weeks Males 766 (43.3) | 849 (46.9) 0.86 (0.75-098), 0.03 087 (072-1.04),20.13

<24 weeks Females | 638 (35.2) 639 (392) | 084073097000 | 086 (0.73-1.03),0.10
Data are presented in number ().
*Regression analysis was used adjusting for 3 maternal factors diabetes, and and 12 neonatal factors (sex, birthweight category.
occurrence of hypoxic ischemic insults, , respiratory distress syndrome, persistent pulmonary hypertension,

linorany Hismoriiace. bronchomiinonary dvsplasia. Sss necrotizing enteracolitis. shd brimary tyre of sLEance).
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Characteristic Overall Asian Mixed Native American Other
N=879 N=19 N=25 N=8 N=46

Ethnicity

Non-Hispanic 800 (91%) 19 (100%) 225 (99%) 16 (64%) 3 (38%) 5 (11%) 532 (96%)

Hispanic 77 (8.8%) 0 (0%) 2 (0.9%) 9 (36%) 5 (62%) 40 (89%) 21 (3.8%)
Maternal age

Under 21 112 (13%) 3 (16%) 45 (20%) 5 (20%) 1.(12%) 12 (26%) 46 (83%)

21-35 589 (67%) 14 (74%) 152(67%) | 18 (72%) 7 (88%) 30 (65%) | 368 (66%)

Over 35 178 (20%) 2 (11%) 30 (13%) 2 (8.0%) 0.(0%) 4(87%) 140 (25%)
Mother's education

Less than high school 120 (14%) 3 (18%) 41 (19%) 4 (18%) 4 (50%) 15 (33%) 53 (9.8%)

High school graduate 228 (27%) 4(24%) 82 (37%) 7 (32%) 3 (38%) 16 (36%) 116 (21%)

Some college 201 (24%) 0 (0%) 68 (31%) 7 (32%) 1.(12%) 10 (22%) 115 (21%)

College graduate 166 (19%) 5 (29%) 16(7.3%) | 2(01%) 0.(0%) 4(89%) 139 (26%)

More than college 139 (16%) 5 (29%) 12(55%) | 2(91%) 0 (0%) 0 (0%) 120 (22%)
Marital status

Married 534 (61%) 15 (79%) 67 (30%) 6 (25%) 2 (25%) 22 (48%) 422 (76%)

Separated or divorced 31(3.5%) 0.(0%) 11 (48%) 3(12%) 0.(0%) 4(87%) 13 (23%)

Not ever married but living together 153 (17%) 421%) 55 (24%) 9 (38%) 4 (50%) 12 26%) 69 (12%)

Not ever married and not living together 159 (18%) 0 (0%) 94 (41%) 6 (25%) 2 (25%) 7 (15%) 50 (9.0%)

Widowed 1(01%) 0.(0%) 0.(0%) 0.(0%) 0.(0%) 1(22%) 0.(0%)
Public insurance 304 (35%) 5 (29%) 140 (62%) | 10 (45%) 7 (88%) 26 (58%) 116 (21%)
Food stamp eligibility 112 (13%) 0 (0%) 52 (23%) 3 (14%) 1(12%) 14 (31%) 42 (7.7%)
‘Smoke while pregnant 120 (14%) 0.(0%) 32 (14%) 3 (14%) 2 (25%) 4(8.9%) 79 (14%)
Passive smoke exposure 211 (25%) 5 (29%) 70 (32%) 6 (27%) 4 (50%) 9 (20%) 117 (21%)
Any smoke exposure 247 (29%) 5 (29%) 79 (35%) 8 (36%) 4 (50%) 12 (27%) 139 (25%)
Prepregnancy body mass index

Healthy weight (185-25) 426 (50%) 10 (59%) 95 (44%) | 10 (45%) 3 (38%) 15(37%) | 293 (54%)

Underweight (<18.5) 68 (8.0%) 2 (12%) 9 (4.1%) 1 (45%) 1.(12%) 0.(0%) 55 (10%)

Overweight (25-30) 164 (19%) 2 (12%) 50 (23%) 7 (32%) 3 (38%) 14 (34%) 88 (16%)

Obese (>30) 190 (22%) 3 (18%) 64 (29%) 4 (18%) 1(12%) 12 (29%) 106 (20%)
Prepregnancy Asthma 103 (12%) 0 (0%) 25 (11%) 4 (18%) 0 (0%) 7 (16%) 67 (12%)
Prepregnancy Diabetes 26 (3.0%) 0 (0%) 7 (3.2%) 2 (9.1%) 0 (0%) 1(22%) 16 (2.9%)
Prepregnancy hypertension 60 (7.0%) 1(62%) 24 (11%) 1 (45%) 1.(12%) 6 (13%) 27 (5.0%)
Pregnancy toxemia 85 (9.9%) 4(25%) 23 (10%) 2 (9.1%) 1.(12%) 7 (16%) 48 (8:8%)
Pregnancy hypertension 132 (15%) 3(19%) 46 (21%) 2 (9.1%) 1.(12%) 11 (24%) 69 (13%)
Delivery hypertension 126 (14%) 6 (32%) 37 (16%) 3 (12%) 2 (25%) 11 (24%) 67 (12%)
Delivery HELLP 36 (4.1%) 1 (5.3%) 5 (2.2%) 1 (4.0%) 0 (0%) 2 (4.3%) 27 (4.9%)
Any hypertension 183 (21%) 6 (32%) 62 (27%) 4 (16%) 2 (25%) 13 (28%) 96 (17%)
Neonate gestational age (weeks)

27 301 (34%) 7 (37%) 61(27%) | 12 (48%) 3 (38%) 15 (33%) | 203 (37%)

25-26 393 (45%) 11 (58%) 115 (51%) 8 (32%) 5 (62%) 18 (39%) 236 (43%)

2324 185 (21%) 1(53%) 51.(22%) 5 (20%) 0.(0%) 13 (28%) 115 (21%)
Neonate sex

Female | w30wow) | 11sw) | 12w9%) | 10 @o%) | 3 (38%) 29(63%) | 265 (48%)

Male | a0G1%) | s@%) | usG1%) | 15 ©60%) | 5 (62%) [ e | s

HELLP: hermolysis: slevatsd tiver ancvimes. low platelst count:
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