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Abstract

diabetes mothers.

subgroup analyses were carried out.

FPG metrics because of their ambiguous nature.

plasma glucose

Background: Despite the fact that nursing care and breastfeeding practices are among the most important
aspects of effective GDM management, the impact of these practices is still underexplored. We aimed to assess
the effectiveness of obstetric nursing care and the impact on the outcomes of breastfeeding among gestational

Methods: A total of 522 records were found after conducting exhaustive searches in the databases of PubMed,
Web of Knowledge, and the Cochrane Library. After eliminating duplicates and screening criteria, there were
five studies with 3180 patticipants, 1377 of whom wete experimental and 1803 of whom were control. The
effects of nursing interventions on body mass index (BMI), fasting plasma glucose (FPG), and HbAlc levels,

Results: Individual studies suggested benefits in breastfeeding practices, but the study found no significant
difference between the nursing and control groups (0.27, 95% CI: 0.05-1.57, P = 0.14). Studies showed that
general care worked best for mothers with normal body mass indexes yet mothers with hyperglycemia needed
more specific treatments. The findings demonstrate the necessity to interpret results with caution because they
appeared affected by heterogeneity along with publication bias.

Conclusion: The nursing interventions which support breastfeeding practices and glycemic management pet-
form best when they target mothers with gestational diabetes by monitoring their body mass index and blood
glucose levels. Future research needs to accomplish a clear confirmation of these results involving HbAlc and
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Introduction

Pregnancy problems from gestational diabetes
mellitus (GDM) affect both the mother and the
unborn child. In diabetes pregnancies, fatal
surveillance is essential for evaluating the health

of the unborn child and identifying potential
problems (1). Routine foetal heart rate
monitoring and routine ultrasound examinations
to assess placental function, amniotic fluid
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volume and fatal growth are usually
recommended by Chinese obstetricians and
gynecologists (2). To protect the health of
diabetic mothers and their children at the same
time, more effective obstetric and gynecological
care is needed.

In China, there are relatively fixed methods for
treating  GDM, including regularly measuring
blood sugar, changing diet, formulating an
exercise plan, and injecting insulin when
necessary (3). Careful monitoring of the mother's
blood sugar levels promotes glycemic control and
reduces the risk of complications for both the
mother and the child (4). On the other hand,
nursing has several benefits for both diabetic
mothers and their babies. The benefits of
breastfeeding are both short-term and long-term.
Breast milk is considered to be an important
factor in the growth of the immune system, is
highly nutritious and is also useful in regulating
the blood glucose level (5). It also can decrease
the risks of type 2 diabetes and pediatric obesity.
The health of an infant and its immune system is
determined by the development of a normal
microbiome in the gastrointestinal tract and this
is done by breastfeeding. The insulin response
and blood glucose levels of the mothers can also
be  improved and  regulated  through
breastfeeding. It could thus lower the future risk
of type 2 diabetes and may be useful in weight
control (6). Furthermore, breastfeeding is
beneficial for the mothers as it enhances the
mothers’ health, promotes the bond between the
mother and the child and has the potential to
decrease the incidence of postpartum depression
(7). Breastfed subjects have decreased rates of
infectious disease-related mortality and morbidity
in childhood. Furthermore, it has been shown
that nursing would mitigate the link between
genetic variations in the FTO gene and obesity
(8).

The goal of the study was to thoroughly evaluate
the effects of nursing care interventions on
breastfeeding practices and glucose management
in moms with gestational diabetes in China. This
study focused on the effect of specific maternal
variables such as the maternal body mass index
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(BMI), the maternal fasting plasma glucose
(FPG) level and the HbAlc level on the
effectiveness of the tailored nursing interventions
on the clinical outcomes of pregnant mothers
that would promote GDM outcomes.

Materials and Methods

Search

We used a systematic approach to search for
relevant studies across peer-reviewed journals,
proceedings of conferences, and reports by
governments. A comprehensive literature search
was conducted across the following electronic
databases: PubMed, Scopus, Web of Science,
Embase, and Cochrane Library database from
inception until December 2023. The following
search terms were used: ("gestational diabetes"
OR "GDM") AND ("breastfeeding" OR "lacta-
tion") AND ("China" OR "Chinese population").
The search was adapted for syntax differences in
each database. Manual searches of reference lists
from relevant studies and review articles were
also performed to identify additional eligible
studies. The number of records retrieved from
each database is presented in Table S1 of Sup-
plementary Information.

The study was registered with PROSPERO (reg-
istration number CRD420251104415). 'The
search process adhered to the criteria set by the
Preferred  Reporting Items for  Systematic
Reviews and Meta-Analyses (PRISMA) 2020 in
order to enable comprehensive and transparent
reporting,.

Inclusion criteria

The inclusion criteria will include research on
Chinese moms with diabetes that focuses on
breastfeeding outcomes and obstetric treatments
and is published in either Chinese or English.
Studies carried out outside of China or those that
don't really target the effectiveness of obstetrics
and nursing will be excluded based on certain
criteria. ~ Among the papers taken into
consideration were 1) Clinical studies and
research articles that concentrated on Chinese
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mothers with diabetes. 2) Chinese women who
have a history of diabetes mellitus; 3) Chinese
women between the ages of 27 and 45; and 4)
publications in English.

Exclusion criteria

The analysis excluded any studies such as case
reports, animal study, in-vitro studies, review ar-
ticles and other conference studies. In addition,
studies were excluded if they were not focused
on gestational diabetes, non-interventional de-
signs, or populations that were not exclusively of
Chinese ethnicity. This was done to ensure the
inclusion of high-quality, relevant evidence and to
maintain population homogeneity for accurate
synthesis. A summary table which outlines the
specific reasons for exclusion at the full-text
screening stage such as ineligible population, re-
view articles, non-interventional design and
mixed ethnicity is presented in Table S2 of Sup-
plementary Information.

Data synthesis

Data extraction and synthesis include relevant
information of the patients were recorded and all
the retrieved data was carefully examined by two
separate researchers. General information such as
the author, study type, number of patients,
gender distribution, age range, average age, and
number of nodules were recorded. A double-
blind approach was utilized using Rayyan—an
online platform designed for conducting litera-
ture and systematic reviews
(https://www.rayyan.ai/). The study also
included detailed information regarding the
reference standards. We evaluated several factors,
such as patient selection, index test, reference
standard, flow, and timing, using the Cochrane
Risk of Bias Tool (ROBIS) and the Quality
Assessment of Diagnostic Accuracy Studies
(QUADAS-2) tool.

A bias risk score was assigned to each evaluated
domain, which may be classified as low, some
concerns, or high. Data extraction was inde-
pendently performed by two reviewers. Any dis-
crepancies between the two reviewers were re-
solved through consensus discussion, and if un-

2381

resolved, a third senior reviewer was consulted.
The variables extracted included author (year),
country, study design, sample size, BMI, FPG,
HbAlc levels, type of nursing intervention,
breastfeeding outcome measures, and follow-up
duration.

Statistical analysis

RevMan 5.0 (Cochrane Rev Manager, Inc, USA)
was utilized for both data collection and statisti-
cal analysis. The study employed two main ap-
proaches: a total meta-analysis of both all includ-
ed studies, and a proportion meta-analysis. Pool-
ing of data was performed statistically using a
random-effects model, and heterogeneity of
pooled data was checked using Cochran's Q sta-
tistic and I* test. RevMan software was used to
represent data using diagnostic odds ratio (OR)
with 95% confidence interval (CI). The Q statis-
tic test was used for heterogeneity assessment,
with subgroup analysis of a statistically significant
outcome if P < 0.05 on the corresponding P val-
ue. Furthermore, heterogeneity was assessed by
the I* value, which ranged from 0% to 100%, in
which higher I* value suggests a higher level of
heterogeneity. A random effects statistical model
was used to assess subgroup. Publication bias was
explored using Begger funnel test with signifi-
cance level set at P < 0.05.

Results

Search results and patient characteristics

The initial search, encompassing PubMed, Web
of Knowledge, and the Cochrane Library data-
bases, led to the identification of 522 records.
From this pool, 22 duplicates and 5 ineligible
records were removed. Following a thorough re-
view of titles and abstracts, 392 articles were ex-
cluded, and subsequently, 103 articles were se-
lected for full-text retrieval. Out of these, only 84
reports underwent eligibility assessment, resulting
in the exclusion of 79 articles. Ultimately, the fi-
nal analysis incorporated only 5 studies from di-
verse locations, involving a total of 3180 patients
(1803 control without nursing care and 1377 ex-
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perimental with nursing care). The study proto-
col's PRISMA 2020 flowchart is depicted in Fig.
1, and detailed information about the study char-
acteristics is provided in Table 1. The meta-
analysis provides a comprehensive evaluation of

obstetric  interventions  and

breastfeeding

practices among diabetic mothers in China,

highlighting  their effectiveness and

significance.

clinical

Records identified from:
Databases (n=522)
Registers (n=0)

Records removed before screening:
Duplicate reports (n=22)
Ineligible (n=5)

v

A4

Reports excluded:
Non-Chinese population (n=239)

Records screened
(0=495)

Non-Gestational diabetes (n=82)
No breastfeeding outcome (n=45)
Non-English publication (n=4)

Review article, case reports (n=22)

(0=103)

Full texts reports sought for retrieval

Reports not retrieved
(0=19)

A\ 4

v

(n=84)

Reports assessed for eligibility

Reports excluded
Insufficient data (n=51)
Data of no interest (n=28)

v

y

Total studies included
(0=5)

Fig. 1: PRISMA 2020 Guidelines of the meta-analysis screening process

Table 1: Characteristics of the included meta-analysis study

Risk As-
sessment

Support and Coun-
seling

Monitoring
and Man-
agement

Popula- Matern Intervention Screening
tion al Age Details and life
(Control Summary style
/GDM)
Ko 431/801 | Mean: = 75g OGTT, 1) 13.1%
1999 34.0 £ | cardiovascula = of women
©) 4.1 r risk with a
years assessment, | history of
(range: BP, BMI, GDM
18-43 | lipids, insulin =~ developed
years) resistance at diabetes
6 weeks within 6
postpartum weeks
for women postpar-
with GDM. tum.
Type: 2) Women
Postpartum with a
metabolic history of
screening. GDM had
Available at:  http://ijph.tums.ac.ir

Increased Women Glucose level man-
hyperten- = with GDM = agement postpartum
sion risk also had is important for ma-
(7.5x higher higher ternal and neonatal
than con- levels of health
trols) among | triglyceride,
women with | total cho-
ptior GDM | lesterol and
LDL, but
lower lev-
els of
HDL, in-
creasing
CVD risk.

Women
with the
history of
GDM had
a higher
relative risk
of impaired
glucose
tolerance
(5.0x) and
diabetes
(8.1x) as
compared
to controls.
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Lin 73/17 Mean:
2005 33.7
(10) 4.1
years

Li 279/48 | Median:
2016 29 years
(1) (IQR:

27-31)
2383
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Follow-up

petiod: Single

time point: 6
weeks
postpartum

75¢ OGTT,
BMI, BP, C-
peptide,
insulin,
cholesterol,
waist-hip
ratio, etc.,
metabolic
follow-up
after GDM
pregnancy.
Type:
Postpartum
metabolic
follow-up.
Follow-up
petiod: 6
weeks to 2
years
postpartum
(mean
follow-up:
3.3 mo)

Initial FPG
at 1618
weeks, 75g
OGTT at
2428 weeks,
BMI tracked.
Type:
Antenatal
screening.
Follow-up
petiod:
Follow-up to
delivery (up
to ~28 weeks
gestation)

Table 1: Continued...

higher
obesity
rates (BMI
> 27
kg/m?)
than con-
trols
(<10% vs.
25%).
1) 13.4%
of women
with pre-
vious
GDM
developed
diabetes
(DM), and
29.1% had
abnormal
glucose
tolerance
(AGT)
postpat-
tum
2) Higher
prepreg-
nancy BMI
and in-
creased
glucose
deteriora-
tion during
pregnancy
wete pre-
dictive of
postpat-
tum DM
and AGT.
1) The
sensitivity
for pre-
dicting
GDM of
having
initial FPG
> or = 4.6
mmol/L at
16-18
weeks was
64.6% and
specificity
was

65.2%.

2) PreBMI
>21.5

Fasting glu-
cose in the
100g OGTT
was an in-
dependent
risk factor
for postpar-
tum diabe-
tes. Three or
more ab-
normal val-
ues had 86%
sensitivity
for predict-
ing postpar-
tum glucose
intolerance

Initial FPG
was 2
stronger
independent
predictor of
GDM than
preBMI.
Each 1
mmol/L
increase in
FPG in-
creased
GDM risk
3.6-fold.

Metabolic
syndrome
was more
prevalent
in women
with post-
partum
DM
(23.5%)
compared
to AGT
(8.1%) and
normal
glucose

tolerance
(2.7%).

PreBMI
Was assoCi-
ated with
GDM risk,
but its pre-
dictive
power was
weaker
than FPG.
Asian
women
developed
GDM even
at lower
BMI
thresholds.

Available at:

metabolic and glu-
cose management
postpartum could
impact lactation suc-
cess.

Improving breast-
feeding success dur-
ing infancy and post-
partum metabolic
health can be sup-
ported by early glu-
cose management
during pregnancy.

Insulin
resistance
(HOMAir)

was signifi-
cantly
higher in
women
with DM,
and beta-
cell dys-
function
(HO-
MAbeta)
was ob-
served in
women
with AGT
compared
to those
with not-
mal glucose
tolerance.

GDM
women had
higher pre
delivery
BMI, pari-
ty, fasting
glucose,
justifying
need of
long term
follow up
for diabetes
prevention.
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Mean:
GDM
group
29.6 =
2.87
years

Lipidomics
of breast
milk from 20
GDM vs 20
non-GDM
women
within 3 days
postpartum.
Type:
Nutritional /1i
pid analysis
post-delivery.
Follow-up
period: Single
time point:
within 3 days
postpartum

http://ijph.tums.ac.ir

Table 1: Continued...

kg/m? had
a sensitivi-
ty of
52.1% and
specificity
of 69.2%.
2) Higher
preBMI
and initial
FPG val-
ues pre-
dicted
larger in-
creases in
glucose
during the
OGTT
and thus
underscore
the need
for early
lifestyle
changes.
Breast-
feeding
maternal
diabetes
was also
found to
help miti-
gate meta-
bolic pro-
gramming
and thus
reduce the
risk of
obesity
and type 2
diabetes in
infants.

Infants of
mothers
with GDM
wete signifi-
cantly heavi-
er at birth
and had
larger head
citcumfer-
ences, with
weight dif-
ferences
narrowing
by 3
months,
possibly due
to breast-
feeding ef-
fects.

GDM al-
tered
breast milk
lipid com-
position,
with signif-
icant
changes in
neutral
lipids,
phospho-
lipids
(PLs), and
sphin-
golipids.
Increased
PLs and
sphin-
golipids

were linked

to higher

maternal
glucose
levels.

1) Mothers with
GDM had altered
breast milk lipid pro-
files, including in-
creased phosphati-
dylcholine (PC) and
phosphatidylethano-
lamine (PE), which
may impact infant
growth.

2) Breast milk lipids
wete linked to infant
growth, with specific
lipids like ceramides
associated with body
length increase.

Differences
in breast
milk lipids
in neonatal
metabolic
program-
ming high-
lights the
importance
of compos-
ing formula
as close to
breast milk
composi-
tion as pos-
sible in
order to
assist in-
fants born
from
mothers
with GDM.
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Table 1: Continued...

Subjects in Dietary Metabolic health and | Higher risk
this group patterns, glucose control can | of develop-
showed such as impact lactation suc- ing post-
fasting glu- increased cess. pregnancy
cose at lev- consump- metabolic
els lower tion of disorders,
than con- high-fat, requiring
trols yet high- long-term
demonstrat- | calorie, and monitoring
ed elevated | processed and lifestyle
glucose re- foods, interven-
sults during | which con- tions.

the OGTT | tributed to
1-hour and glucose
2-hour metabo-
phases. lism ab-
normali-
ties.

Li 1000/491 | Mean: OGTT, 1) GDM
2020 32.7 glucose level affects
(13) years analysis at 19.7% of
(AUS | 24-28 weeks, | pregnant
migrant | comparison = women yet
s); 29.1 between only
(native) Australian 14.6% in
Chinese the control
migrants and group
native faces this
Chinese. condition.”
Type: 2) The risk
Observationa | for GDM
I comparison. = increases
Follow Up due to
petiod: lifestyle
Cross- changes,
sectional including
(data from 1 higher
year of intake of
births) processed
foods and
fats, and
reduced
physical
activity.
Nursing Care Analysts

Fig. 2 present the forest plot the effect of nursing
care on among Chinese women with gestational
diabetes in the experimental (nursing care) and
control groups (without nursing care). The pro-
vided forest plot assesses the effect of nursing
care interventions compared to no nursing care
(control) on breastfeeding practices. The pooled
odds ratio is 0.27 (95% CI: 0.05-1.57), indicating
no statistically significant difference between
nursing care and control groups (Z=1.40,
P=0.14). The lack of statistical significance in the
primary pooled outcome showed that the result
must be interpreted with caution. This may be
because of the included studies varied widely in
the type, timing, intensity, and components of
the nursing interventions. Several studies had rel-
atively small sample sizes, and therefore, individ-
ual studies showed beneficial trends, the variabil-
ity diluted the pooled effect. The meta-analysis

2385

showed substantial heterogeneity (I*=99%), indi-
cating high variability across the included studies
and limits the reliability of this result. Sensitivity
analysis (Fig. 3A) revealed that Li 2016 and Li
2020 had the greatest influence on the overall
effect size, whereas Ko 1999, Lin 2005, and
Zhong 2022 had smaller effects (Fig. 3A). This
may be attributed to several factors: the wide var-
iation in nursing care interventions, including
structured education and general antenatal sup-
port; cultural and health system differences be-
tween native and migrant Chinese women; and
inconsistent definitions of outcomes like breast-
feeding duration, initiation, and exclusivity, which
limit the generalizability and precision of the
pooled effect. Fig. 3B presents the shows the re-
lationship between the standard error and the log
odds ratio, with the red dashed line representing
the regression line (P>0.05).
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Experimental  Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ko 1999 801 1232 431 1232 204% 345(293,4.08) *
Li 2016 8 1 M9 T 2% 003[002,005 ~—*
Li 2020 491 1491 1000 1491 204% 0.24(0.21,0.28) .
Lin 2005 17 90 13 % 197% 005(003,011] —*—
Zhong 202 0 40 20 40 194% 1,00 (0.42, 2.40) —
Total (95% Cl) 3180 3180 100.0% 0.27 [0.05, 1.57) el
Total events 1377 1803

. = 400 Chi2 = - = F + t 1
Heterogeneity: Tau? = 4.00; ChP = 791.72, df = 4 (P < 0.00001); 1= 99% TR : A -~

Test for overall eflect: 2 = 1.46 (P = 0.14)

Favours [experimental] Favours [control]

Fig. 2: Forest plot analysis on the effect of nursing care (experimental) in Chinese women with gestational diabetes
vs without nursing care (control)

A) Sensitivity Analysis

0.5 @~ Pooled Effect (Excluding Study)

=== Overall Effect

i)
S oo
[7/]
k-]
o
O .05
=)
5]
-
8 10
o
/<)
o

-1.5

Ko 1999  Li2016 Li 2020 Lin 2005 Zhong 2022
Study Removed

Effect Size x Precision

Egger’s Plot

15 .
10 p-value: 0.584

5

0 o

s /

e

10

15 .
L]
2 4 6 8 10 12

Precision (1/SE)

Fig. 3: (A) Sensitivity Analysis Plot and (B) Egger's Regression Plot on the effect of nursing care (experimental) in
Chinese women with gestational diabetes vs without nursing care (control)

BMI Analysis

The forest plot for the BMI subgroup analysis
illustrates the relationship between BMI catego-
ries and the effectiveness of nursing care. BMI
moderates breastfeeding practices among gesta-
tional diabetic mothers. The subgroup analysis
revealed a diagnostic odds ratio of 1.22 [M-H,
Random, 95% CI=0.70-2.13], P=0.70, and
2=0.48 (Fig. 4). This emphasizes the importance
of personalized nursing interventions tailored to

Available at:  http://ijph.tums.ac.ir

BMI measurements. Fig. 5A shows the sensitivity
analysis plot of the BMI analysis which represent
the pooled log odds ratio when each study is ex-
cluded one at a time. The red dashed line in BMI
analysis remains relatively stable, indicating that
no single study has a disproportionate influence
on the overall results. Moreover, the Egger's Re-
gression Plot in Fig. 5B suggest no significant
publication bias, as the P-value is likely above
0.05.
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Ko 1999 25 30 23 30 19.0% 1.52[0.42, 5.47] N
Li 2016 22 30 21 30 24.6% 1.1810.38, 3.63] N
Li 2020 2 30 2 30 237% 1.0010.32, 3.14] -
Lin 2005 24 30 23 30 20.5% 1.2210.36, 4.17] L
Zhong 2022 27 30 26 30 123% 1.38[0.28, 6.80] e
Total (95% Cl) 150 150 100.0% 1.22[0.70, 2.13] <P
Total events 120 115

Heterogeneity: Tau? = 0.00; Chi? = 0.26, df =4 (P = 0.99); = 0%
Test for overall effect: Z = 0.70 (P = 0.48)

01 1 10 100

Favours [experimental] Favours [control]

0.01

Fig. 4: Forest plot analysis for the subgroup based on the BMI of the gestational diabetes patients with nursing care
(experimental) and without nursing care (control)

Sensitivity Analysis
e
==+ Overall Effect
2 026
= 0. c
: S
3
3 0.24 ]
o o
o x
3 0.22 ‘,’j
3 o
o 0.20 3]
<} ]
a b
w
0.18
Ko 1999 Li 2006 Li 2020 Lin 2005 Zhong 2002

Study Removed

0.6-

0.5-

0.3

0.2-

0.1-

Egger’s Regression Plot

L]
p-value: 0.281
L]
~—
~e__
~— °
.
1.3 1.4 1.5 1.6 1.7

Precision (1/SE)

Fig. 5: (A) Sensitivity Analysis Plot and (B) Egger's Regtression Plot for the subgroup based on the BMI

Fasting plasma glucose analysis

The forest plot evaluates the impact of the levels
of FPG in the gestational diabetic mother for the
effectiveness of nursing interventions (Fig. 0).
The sub-group analysis of plasma glucose (fast-
ing) indicated an overall effect size of 1.93 [M-H,
Random, 95% CI 0.68-5.47), P=0.22 and
2=1.23 (Fig. 6). Studies on elevated fasting plas-
ma glucose levels often yield contradictory re-
sults, suggesting that nursing interventions may
be more effective in mothers with high fasting
glucose levels. Nursing interventions should con-
sider fasting plasma glucose levels, as the analysis
suggests. It may be necessary to provide
additional or modified interventions to mothers
who have a high fasting plasma glucose level. The

2387

effectiveness of standard interventions in normal
FPG subgroups suggests they are generally effec-
tive but may need further adaptation for hyper-
glycemic patients. In Fig. 7A, the sensitivity anal-
ysis shows that the pooled odds ratio remains
stable (1.52 to 2.06) regardless of which study is
excluded, indicating no single study dispropor-
tionately affects the results. The confidence in-
tervals consistently cross 1.0, suggesting the
overall effect remains non-significant. The Eg-
get's regression plot shows the relationship be-
tween the standard error and the log odds ratio,
with the red dashed line representing the regres-
sion line (Fig. 7B). The regression results indicate
no significant evidence of publication bias
(P>0.05).

Available at:  http://ijph.tums.ac.ir
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Experimental ~ Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Ko 1999 6 7 4 7 162% 4.50[0.34, 60.15] L
Li 2016 5 7 4 7 221% 1.8810.20, 17.27] ¥
Li 2020 4 7 4 7 243% 1.00[0.12, 8.31]
Lin 2005 6 7 5 7 152% 2.40[0.16, 34.93] L
Zhong 2022 5 7 4 7 21% 1.8810.20, 17.27] &
Total (95% Cl) 35 35 100.0% 1.93 [0.68, 5.47] =
Total events 26 21

Heterogeneity: Tau? = 0.00; Chi*= 0.81, df =4 (P = 0.94); I*= 0%
Test for overall effect: Z = 1.23 (P = 0.22)

100

001 04 1 10
Favours [experimental] Favours [control]

Fig. 6: Forest plot analysis for the subgroup based on the plasma glucose (fasting) of gestational diabetes patients
with nursing care (experimental) and without nursing care (control)

Sensitivity Analysis
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==+ Overall Effect

0.75

=

0.70

Pooled Log Odds Ratio

0.65
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e

Effect Size x Precision

Ko 1999 Li2016 Li 2020 Lin 2005
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Zhong 2022
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L]
Intercept: 3.545
1.0 p-value: 0.097
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Fig. 7: (A) Sensitivity Analysis Plot and (B) Egger's Regtression Plot for the subgroup based on the plasma glucose

HbA1c Analysts

The forest plot in Fig. 8 suggests a potential
trend of increased risk in patients with higher
HbA1lc levels; however, due to the wide confi-
dence intervals and lack of statistical significance,
the evidence remains inconclusive. The diagnos-
tic odds ratio for sub-group HbAlc indicated an
overall effect size of 2.33 [M-H, Random, 95%
CI=0.52-10.53), P=0.27 and Z=1.10 (Fig. 5). The
study found a potential association between

Available at:  http://ijph.tums.ac.ir

(fasting)

higher HbAlc levels and adverse outcomes,
though it lacked statistical significance. This
aligns with previous research suggesting
suboptimal ~ glycemic control may increase
complications in diabetic patients. The lack of
significance suggests more robust studies are
needed to validate this association. The analysis
showed no heterogeneity, strengthening the
pooled estimate's reliability.
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Experimental ~ Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Ko 1999 6 8 4 8 50.7% 3.00[0.36, 24.92] |
Lin 2005 6 8 5 8 49.3% 1.80[0.21, 15.41] |
Total (95% CI) 16 16 100.0% 2.3310.52, 10.53] -l
Total events 12 9

Heterogeneity: Tau? = 0.00; Chiz=0.11, df =1 (P =0.74); = 0%
Test for overall effect; Z = 1.10 (P = 0.27)

001 01 1 0 100
Favours [experimental] - Favours [control]

Fig. 8: Forest plot analysis for the subgroup based on the HbAlc level of the gestational diabetes patients with nurs-
ing care (experimental) and without nursing care (control)

Risk of bias

Figures 9ABC exhibit the funnel plot outcomes
for the analysis of BMI, fasting plasma glucose,
and HbAlc levels, respectively. The funnel plots
indicated significant heterogeneity and suggested
the presence of publication bias. The evaluation
of bias risk and funnel plots was performed sepa-
rately. Furthermore, the asymmetry in the funnel
plot may indicate reporting bias due to differ-
ences in outcome directions. Heterogeneity
across studies may result from differences in re-
search design, population demographics, and in-
tervention methods. Reporting bias could persist

despite efforts to reduce publication bias. As-
sessments using the Cochrane risk of bias tool
and funnel plot inspection highlight the rigor of
these evaluations. The QUADAS-2 tool empha-
sizes patient selection, index flow, and time as
key aspects of the study methodology (Fig. 10).
Notable potential biases in reporting were related
to the selection of procedures in the included
studies. These conclusions highlight the need for
caution in interpreting the findings and address-
ing potential biases in future research to improve
the meta-analysis's confidence.

100
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Fig. 9: Funnel plot analysis of the sub-groups (A) BMI (B) fasting plasma glucose and (C) HbAlc
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Discussion

This meta-analysis is primarily focus on
determining the relationship between nursing
care in the obstetric, and the breastfeeding
practices in Chinese mothers with GDM. GDM
is considered to be diabetes first developed
during pregnancy without any history of diabetes,
as a result, the woman has elevated blood
glucose. If untreated, GDM puts the mother and
the infant at risk of developing a number of
health  conditions such as preeclampsia,
macrosomia, and neonatal hypoglycemia (1).
Mothers with GDM have a greater chance of
adverse outcomes in case they suffer from pre-
GDM which has been described as having
impaired glucose tolerance before pregnancy (14).
This study suggests that women with GDM may
benefit from individualized nursing care and ad-
ditional support during and after pregnancy. Alt-
hough the pooled analysis indicated a trend fa-
voring nursing care interventions (OR=0.27), the
result did not achieve statistical significance
(P=0.14). This outcome is likely due to two fac-
tors viz. variability in interventions across studies,
including differences in duration, intensity, and
delivery of nursing care, and small sample sizes,

Available at:
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which reduced statistical power and widened
confidence intervals. These factors likely contrib-
uted to the lack of significance in the primary
analysis, despite favorable trends in some sub-
groups. The variability among studies likely dilut-
ed the overall pooled effect. The extremely high
heterogeneity (I*=99%) limits the validity of the
pooled estimate, which can be attributed to sev-
eral factors.

First, nursing care interventions varied widely
across studies, from structured education to gen-
eral antenatal support without standardized pro-
tocols. Second, cultural and healthcare system
differences may have influenced outcomes.
Third, inconsistent definitions of outcomes, like
breastfeeding duration and initiation, limit the
generalizability and precision of the pooled ef-
fect.

Sensitivity analysis identified influential studies,
and further subgroup analysis or meta-regression
could explore these differences in future research.
This variability may stem from differences in
study  designs, sample populations, or
intervention protocols, as previously reported in
meta-analyses exploring similar nursing care
interventions (15). Although the pooled analysis
showed no statistically significant results, individ-
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ual studies in this meta-analysis reported positive
outcomes from nursing interventions. These
findings align with previous research highlighting
the benefits of organized nursing care in promot-
ing and extending breastfeeding, especially
among vulnerable groups like GDM women (16).
More women with GDM would receive the
needed for nursed care such as glucose control
education, advice on breastfeeding, and
psychological support (17). Also, the subgroup
analyses showed the potential moderating effect
of maternal BMI, FBG and HbAlc on the
efficacy of nursing care (18). Obese mothers of-
ten face delayed lactation and reduced milk pro-
duction, which can be addressed with individual-
ized nursing care (19, 20).

Nursing care in GDM mothers systematic
reviews and meta-analyses, as this, encounter
problems attributable to the heterogeneity of the
studies in terms of quality and reporting
standards (21, 22). In terms of robustness,
sensitivity analysis revealed that the pooled
estimate was strongly influenced by two large
studies (11, 13). Their removal resulted in
noticeable shifts in the effect size, underscoring
their weight in the meta-analysis. Meanwhile,
studies such as (9, 10, 12) had comparatively
minimal influence, suggesting some degree of
consistency. Although Egger’s test was non-
significant, funnel plot asymmetry warrants cau-
tion regarding the presence of publication bias.
The asymmetry in the funnel plot may suggest
reporting bias due to differences in outcome di-
rections. While efforts were made to reduce pub-
lication bias, reporting bias may still persist, as
selective reporting can distort findings. These
factors should be taken into account when inter-
preting the results, and future research should
aim to minimize such biases to improve the relia-
bility of the meta-analysis findings.

The BMI analysis explored nursing care's impact
on breastfeeding behaviors, showing that moth-
ers with a normal BMI had better breastfeeding
outcomes with standard care. Overweight and
obese mothers faced challenges like delayed lac-
togenesis and reduced milk production, highlight-
ing the need for targeted care based on maternal
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weight status (23). This analysis shows that
mothers with normal BMI had higher breastfeed-
ing success with standard care, while overweight
and obese mothers exhibited varied responses
(24).

The study findings highlight the need for BMI-
based nursing approaches, where normal BMI
mothers may require general breastfeeding sup-
port, while those with higher BMI need tailored
physical, metabolic, and psychological care. Mul-
tidisciplinary teams, including lactation consult-
ants, dietitians, and mental health professionals,
can enhance intervention effectiveness (25).

The FPG analysis in this study highlights the
need for stratified FPG, as nursing care respons-
es in mothers with elevated FPG levels varied
(26). Martis et al (27) found individualized nurs-
ing care improves glycemic control and maternal
outcomes in GDM women, whereas Sweeting et
al (28) found no significant effects of generalized
nursing measures. The FPG subgroup analysis
suggests nursing care may be more effective for
mothers with elevated FPG. While some studies
showed benefits, others showed limited impact,
supporting individualized approaches, as indicat-
ed by HbAlc levels and Lemaitre et al.'s findings
linking high HbAlc to preeclampsia and fetal
growth restriction (29). Existing literature sup-
ports HbAlc's clinical relevance in predicting
adverse pregnancy outcomes like preeclampsia
and fetal growth restriction. Our findings align
with this evidence and suggest including HbAlc
as a stratification factor in nursing interventions.
However, Mafié et al highlight that HbAlc alone
may be insufficient without considering other
metabolic factors, and controlling these variables
could improve understanding of optimal HbAlc
levels and associated complications (30).

The subgroup findings in this meta-analysis
highlight the clinical importance of tailoring
nursing care interventions to maternal metabolic
profiles, especially for mothers with high BMI,
elevated fasting plasma glucose (FPG), or high
HbAlc levels. Women with higher BMI or poor
glycemic control are more prone to delayed
lactogenesis, reduced milk production, and
adverse neonatal outcomes (31, 32). These results
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emphasize the need for individualized nursing
interventions, such as early lactation support,
dietary counselling, and glucose management,
which may be particularly beneficial for this high-
risk group. Multidisciplinary approaches that
include lactation consultants, endocrinologists,
dietitians, and mental health professionals have
shown promise in improving both maternal and
neonatal outcomes in women with GDM (33,
34).

Generalized nursing care suits mothers with
normal BMI and stable metabolism, while target-
ed support is needed for obese or hyperglycemic
mothers, with personalized protocols based on
BMI and glycemic levels (35). When comparing
our results with similar meta-analyses in Western
or multiethnic populations, consistent patterns
emerge. Studies in North American and
European cohorts have shown that structured,
midwifery-led, or nurse-delivered interventions
significantly improve breastfeeding outcomes and
maternal satisfaction, particularly in overweight
or diabetic mothers (36). Tailored nursing care
improved glycemic control and breastfeeding
rates among GDM patients in Canada (37).
Similarly, a study from the USA demonstrated
that culturally sensitive, individualized care led to
better outcomes in ethnically diverse populations
with GDM (38). Western meta-analyses show
lower heterogeneity due to standardized proto-
cols, while our study's high variability calls for
multicenter, culturally adapted nursing protocols
and individual participant data in future research
in China.

Limitations

This study has several limitations: the small sam-
ple of five articles reduces statistical power and
increases the risk of individual studies over-
representing the results. All studies were con-
ducted in China, limiting generalizability due to
cultural and healthcare differences. Intervention
variability and the lack of standardized nursing
protocols further complicate interpretation. Fu-
ture research should focus on multicenter studies
across diverse regions, use standardized nursing
protocols, include larger sample sizes, and har-
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monize outcome measures to improve compara-
bility and robustness.

Conclusion

This study underscores the complexity and po-
tential value of nursing care in improving breast-
feeding practices among gestational diabetic
women in China. While overall findings are in-
consistent, subgroup analyses suggest a positive
effect of nursing care, especially for women with
normal BMI and well-controlled fasting plasma
glucose levels. These results highlight the need
for personalized nursing strategies based on met-
abolic profiles. However, the small number of
studies and their focus on Chinese populations
limit generalizability. Larger, multicenter studies
across diverse regions are needed to strengthen
these findings and clarify the roles of HbAlc and
fasting glucose as clinical moderators.
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