95463 Revision Auto Edited.docx



Name of Journal: World Journal of Diabetes
Manuscript NO: 95463
Manuscript Type: ORIGINAL ARTICLE

Observational Study
Associations Between Food Insecurity with Gestational Diabetes Mellitus and

Maternal Outcomes Mediated by Dietary Diversity: A Cross-Sectional Study

Food Insecurity AND Gestational Diabetes Mellitus

Hongli Hou, Guixia Sun




Abstract

BACKGROUND

Food insecurity (FI) during pregnancy negatively impacts maternal health and raises
the risk of gestational diabetes mellitus (GDM) and pregnancy-induced hypertension

(PIH), resulting in adverse outcomes for both mother and baby.

AIM

This study aimed to investigate the relationships between FI and pregnancy outcomes,
particularly GDM and PIH, while also examining the mediating role of the dietary
diversity score (DDS).

METHODS

A cross-sectional study was undertaken to examine this relationship, involving 600
pregnant women. Participants were women aged 18 years or older who provided
complete data on FI and pregnancy outcomes. The FI was measured via the Household
Food Security Survey Module (HFSSM), with GDM defined as fasting plasma glucose
levels of = 5.1 mmol/L or a 2-hour oral glucose tolerance test (OGTT) value of = 8.5
mmol/L. The DDS is determined by evaluating one's food consumption based on nine
distinct food groups. A logistic regression model was used to explore the relationship

between FI and PIH, and GDM.

RESULTS

17 percent oféarticipants reported experiencing FI during pregnancy. The study found
a significant association between FI and an elevated risk of GDM (odds ratio [OR] =
3.32, 95% confidence interval [CI]: 1.2-5.4). Once more, food-insecure pregnant women
had higher rates of PIH (OR = 0.10, CI: 0.02-0.45) and they also faced a higher likelihood
of neonatal complications, such as NICU admissions and the birth of infants with
extremely low birth weight. The FI was further linked to metabolic disruptions, such as

elevated FBS, LDL cholesterol, and triglyceride levels. Our results indicate that the DDS




acts as a significant mediator in the relationship between FI and the incidence of GDM.
In particular, the mediation analysis showed that approximately 65% of the effect was

mediated through DDS (P = 0.002).

CONCLUSION
These findings underscore the serious challenges that FI presents during pregnancy and
its effects on maternal and infant health. Additionally, the study explored how DDS

mediates the relationship between FI and the incidence of GDM.
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Core Tip: Ensuring proper nutrition and food security during pregnancy is vital for
maintaining maternal health and reducing the risk of complications like gestational
diabetes mellitus and pregnancy-induced hypertension. Promoting dietary diversity
and addressing food insecurity can lead to healthier outcomes for both mother and
baby. Healthcare providers and policymakers should prioritize addressing these issues

to improve overall maternal and infant health.

INTRODUCTION

Gestational diabetes mellitus (GDM) and pregnancy-induced hypertension (PIH) are
significant complications of pregnancy that have been linked to negative neonatal and
maternal outcomes[1]. These conditions can lead to complications such as preterm
delivery, macrosomia, and an increased risk of chronic diseases in both mother and
child[2]. The etiology of GDM and PIH is multifaceted, involving complex interactions
between genetic predisposition, metabolic factors, and environmental influences[3, 4].
Among the environmental factors, food insecurity (FI) has emerged as a potential
determinant of adverse pregnancy outcomes[5, 6]. The FI refers to the limited or

uncertain access to safe, sufficient, and nutritious food that is essential for maintaining a




healthy lifestyle[7]. This issue affects a substantial number of households worldwide,
particularly in low- and middle-income countries. The FI is associated with suboptimal
dietary patterns, inadequate nutrient intake, and an increased risk of various health
conditions, including diabetes, obesity, and cardiovascular diseases|8].

Pregnancy represents a critical period when the nutritional needs of both the mother
and the developing fetus are substantially increased. Adequate maternal nutrition is
crucial for supporting optimal fetal growth and development, as well as maintaining
the mother's health[9]. However, FI during pregnancy can disrupt the attainment of
optimal nutrition, potentially leading to adverse maternal and neonatal outcomes[10,
11]. During pregnancy, essential nutrients like folate, iron, calcium, and omega-3 fatty
acids are crucial for maternal and fetal health. However, food-insecure women often
rely on low-quality, high-calorie foods, leading to lower dietary diversity and
inadequate intake of fruits, vegetables, meats, and dairy {Ruel, 2003 #14}. This
deficiency can result in decreased potassium and calcium, raising the risk of
hypertension and diabetes {Jouanne, 2021 #9}. Additionally, the stress associated with
FI further exacerbates these health issues, as higher stress levels are linked to poor
mental health and increased risk of diabetes

Dietary diversity, defined as the consumption of a variety of different food groups,
has been proposed as a potential mediator in the relationship between FI and
pregnancy outcomes[12, 13]. A diverse diet ensures the intake of a wide range of
essential nutrients, which is crucial for maternal and fetal well-being[14]. Previous
studies have suggested that higher DDS is associated with a reduced risk of GDM and
gestational hypertension, as well as improved maternal and neonatal outcomes|15].

However, the associations between FI, GDM, gestational hypertension, DDS, and
maternal-neonatal outcomes have not been extensively investigated, and the existing
evidence remains limited and inconsistent. Therefore, this cross-sectional study aims to
examine the associations of FI with GDM and gestational hypertension, and to clarify

the possible mediating role of dietary diversity in these connections.




MATERIALS AND METHODS

This cross-sectional study included 600 women who visited health centers in ShanXi
within the first 10 days after giving birth. Participants were included if they were
willing to participate in the study and did not have chronic medical conditions such as
overt diabetes, cardiovascular diseases, renal diseases, epilepsy, or anemia. Twenty-one
participants were excluded due to incomplete questionnaires. In an effort to obtain a
representative sample, we employed a stratified sampling design, dividing the Shanxi
province into three geographic regions based on socioeconomic status. Within each
region, we randomly selected three health centers, resulting in a total of nine
recruitment sites. Subsequently, we utilized a convenience sampling approach, inviting
eligible women who attended the selected centers during the study period. Specifically,
our recruitment strategy involved approaching and inviting approximately 20
participants from each center, thereby facilitating a rapid and efficient participant
recruitment process. This approach allowed us to capture the diverse experiences and
characteristics of women in each region, thereby enhancing the representativeness of
our sample. Eligible participants were women aged 18 to 49 who were either pregnant
at the time of the study or had given birth within the past 10 days. Exclusion criteria
included chronic medical conditions such as overt diabetes, cardiovascular diseases,
renal diseases, epilepsy, or anemia. Other exclusion criteria included a lack of data
collected specifically after 20 weeks of pregnancy, prior diabetes diagnosis, missing data
on FI, or and pregnancy with twins. Additionally, women who could not provide
informed consent were excluded. A total of 710 participants were recruited for the
study, although 110 individuals were subsequently excluded from analysis due to
ineligibility. Consequently, the final sample consisted of 600 participants (see flowchart,

Figure1).

Ethical Considergtions
Ethical clearance was obtained from the relevant institutional review board prior to the

commencement of the study. All participants provided informed consent, ensuring that




ethical standards were upheld throughout the research process. The study adhered to
the STROBE guidelines for reporting observational studies. The research received
approval from Children’s Hospital of Shanxi Committee (Approval Number:
KLT6230511).

Anthropometric Measurements

Maternal height and weight were measured using standard procedures and
instruments (SECA) at study enrollment and subsequent visits. Participants were asked
to recall their pre-pregnancy weight. Weight gain was determined by subtracting the
pre-pregnancy weight from the weight in the third trimester. Pre-pregnancy weight was
retrieved either from medical records or, if unavailable, obtained through self-report

during the participant's first visit.

Food Insecurity Assessment

Data on food insecurity (FI) were collected between 22 and 28 weeks of gestation using
the Chinese Food Security Module of the Household Food Security Questionnaire
(supplementary file 1), which demonstrated acceptable reliability with an intraclass
correlation coefficient (ICC) of 0.73. The primary focus of this study was household
food security, assessed using the 18-item U.S. Household Food Sectu Survey Module.
A composite score was generated from affirmative responses, with higher scores
indicating greater food insecurity. Food security was defined as zero affirmative
responses, marginal food security as 1-2 responses, and FI as three or more responses,
encompassing low and very low food security categories as per U.S. Department of
Agriculture definitions[16]. The reliability of the questionnaire was assessed using the
test-retest method, yielding an appropriate intraclass correlation coefficient (ICC) value
of 0.73. FI status was divided into three groups: Food secure (FS), food insecure (FI),

and marginally food secure (MFS).

Metabolic variables




During fasting (after abstaining from food for 1Q hours overnight), blood samples were
collected. Glucose levels were determined using the glucose oxidase method.
Commercial diagnostic tools were used to measure total cholesterol, high-density
lipoprotein (HDL), and triglycerides. Friedewald's formula was employed to calculate
low-density lipoprotein (LDL) cholesterol values based on these measurements as well
as total cholesterol and triglyceride levels.

Gestational Diabetes Mellitus

All pregnant women were subjected to a routine 2-hour 75 g oral glucose tolerance test
(OGTT) between the 24th and 28th week of gestation. The diagnosis of Gestational
Diabetes Mellitus (GDM) was based on fasting plasma glucose (FPG) levels of = 5.6
mmol/L or 2-hour plasma glucose (2hPG) levels of = 7.8 mmol/L, as per the
guideline[17].

Pregnancy-induced hypertension

Systolic and diastolic blood pressure (SBP and DBP respectively) were also measured
after a period of rest. Pregnancy-induced hypertension (PIH) is well-defined as a DBP
of 90 mmHg or higher and/or a SBP of 140 mmHg or higher that occurs after 20 weeks

of gestation in women who had normal blood pressure prior to pregnancy[18].

Dietary Diversity Score

Dietary intake was evaluated using a validated quantitative food frequency
questionnaire (FFQ). All consumed food items were categorized into nine food groups:
Starch milk (including all dairy products), green leafy vegetables, vitamin A (carrots,
apricots, sweet potatoes, cantaloupe), roots and starchy vegetables (such as potatoes
and cereals), vitamin-rich fruits and vegetables, other fruits, fish (fish and seafood),
meat, legumes (seeds and nuts), and oils and fats. The Dietary Diversity Score (DDS)
ranged from 0 to 9, with one point assigned for each food group consumed. The total

DDS was the sum of scores from the nine main food groups[14].To clarify, DDS refers to




the variety of foods consumed, which is crucial for adequate nutrition. Dietary
insecurity encompasses not only the lack of access to safe and nutritious food but also
concerns regarding unsafe food practices, including the use of food additives.
Furthermore, a pregnant woman's understanding of the pregnancy process plays a vital
role in determining her food diversity, influencing her dietary choices and overall

nutritional intake.

Statistical analysis

Statistical analysis was done via Stata version 13, thru significance fixed at a p-value less
than 0.05. The normality of quantitative variables was assessed using the Shapiro-Wilk
test, confirmirﬁa normal distribution for all variables. Descriptive statistics were used
to summarize baseline characteristics, maternal outcomes, and neonatal outcomes both
overall and by foodﬁecurity status. The allocation of FI status was likewise displayed
for every subgroup. A logistic regression model was utilized to explore the relationship
between FI and PIH, GDM, adjusting for pre-pregnancy BMI and age. Analysis of
variance (ANOVA) and independent samples tests were employed to compare means.
One-way apalysis was used to compare general characteristics across DDS quartile
categories. The Tukey post hoc test was applied to identify statistically significant
pairwise differences. To investigate the potential mediating role of DDS between food
insecurity and GDM, a parallel mediator approach was employed, utilizing distinct

indicators as mediators.

RESULTS

Out of the 600 women involved in this study, the median age was 32.95 years. Among
the participants, approximately half (50%) had obtained at least a high school
education, and 37% had an annual household income below $15,000. Within our
sample, 226 women (37%) were classified as marginally food secure (MFS), and 114
women (17%) were considered FI. Additionally, 76 women (13%) Were diagnosed with

GDM during their current pregnancy. Compared to food-secure women, women who




were MFS/FI were more likely to have GDM (P = 0.001), have a lower annual
household income, and have a higher rate of pregnancy-induced hypertension (PIH).
(Table 1). There was a statistically significant higher occurrence of neonatal
complication, including NICU admission, in the FI group compared to the FS group
(53% ©vs 16% respectively, P < 0.001). Additionally, there was a significantly higher rate
of extremely low birth weight infants in the FI group compared to the FS group (16% vs
3% respectively, P < 0.001). Food insecurity was associated with a higher prevalence of
metabolic disturbances, such as elevated FBS, LDL, and triglyceride levels compared to
the FS group. This suggests that food insecurity has a detrimental impact on these
metabolic outcomes. The mean DDS values for FS and FI during pregnancy were 7.05
and 5.78, respectively (P < 0.001), suggesting that food insecurity has a negative impact
on DDS score and an additional adverse effect on pregnancy outcomes. (Table 2).

presented in Table 3. A higher DDS was associated with a healthier diet, as those in the

The participants' characteristics related to maternal and neonatal outcomes were

upper categories consumed a greater variety of foods (8.30 vs 4.87 respectively, P <
0.001). Additionally, individuals with higher DDS had significantly higher levels of
HDL and lower levels of triglycerides. Furthermore, individuals in the highest DDS

artile had lower FBS levels compared to those in the lowest quartile (84 vs 93
respectively, P = 0.001). However, there were no significant differences in other
metabolic variables, including serum LDL-cholesterol, total cholesterol levels, and SBP
and DBP, between DDS quartile categories. Regarding neonatal outcomes, there were
no significant differences across DDS quartiles. Similar to food insecurity category,
women with lower DDS scores were more likely to have GDM (P = 0,001) and have a
higher rate of PIH compared to those in the highest quartile of DDS (P = 0.004) (Table
3).

Table 4 displays the Odds Ratios (OR) and 95% Confidence Intervals for GDM and
PIH across FI Status. In Model 1 (unadjusted), marginally secure food status is
associated with an OR of 2.35 (95% CI: 1.55-3.5) for GDM, while food insecurity shows a
significantly higher OR of 4.52 (95%ClI: 3.75-6.4), both statistically significant (P < 0.001).




In Model 2 (adjusted for age, BMI, income, and weight gain, education), the OR for
marginally secure food status decreases to 1.25 (95%CI: 0.85-1.70), yet food insecurity
increases to 3.64 (95%CI: 2.3-5.5), maintaining statistical significance (P < 0.001 for
marginally secure and P = 0.002 for food insecure). For PIH, Model 1 indicates an OR of
2.77 (95%CI: 1.6-3.85) for marginally secure and 1.25 (95%CI: 1.1-1.65) for food insecure
individuals (P < 0.001). In Model 2, the OR for marginally secure food status is 2.53
(95%Cl: 1.84-3.55), while food insecurity shows a decrease to 1.10 (95%CI: 1.02-1.44),
with significance retained (P < 0.001 for marginally secure and P = 0.002 for food
insecure). These findings underscore a significant association between food insecurity
and increased odds of adverse maternal health outcomes, highlighting the importance
of addressing food security in prenatal care.

Our results suggest that the DDS plays a crucial mediating role in the relationship
between FI and GDM incidence. Specifically, the mediation percentage of DDS was

approximately 65%, indicating a significant influence in this association (Fig. 2)

DISCUSSION

The present cross-sectional study aimed to investigate the associations between FI and
GDM, PIH, and maternal outcomes, with a focus on the mediating role of the DDS. The
study findings provide important insights into the relationship between FI and adverse
pregnancy outcomes, highlighting the potential impact of dietary diversity on
mitigating these risks. According our results, the prevalence of FI was substantial, with
37% of women classified as MFS and 17% as FI. Women who were MFS/FI were more
likely to have GDM, have a lower annual household income, and have a higher rate of
PIH. Moreover, the FI group had a considerably higher occurrence of neonatal
complications, such as NICU admission and extremely low birth weight infants,
compared to the FS group. The FI was also associated with a higher prevalence of
metabolic disturbances, including elevated FBS, LDL, and triglyceride levels. The study
also examined the mediating role of DDS in the association between FI and GDM

incidence. The findings showed that DDS played a significant mediating role, with




approximately 65% mediation percentage, indicating a notable influence in this
association.

Consistent with previous research, our study found a higher prevalence of FI among
pregnant women, with 17% classified as food insecure. These findings align with
national trends and highlight the persistent issue of FI among vulnerable populations,
even during pregnancy[5]. This is concerning, as pregnancy is a critical period when
adequate nutrition is essential for both maternal and fetal health[9]. FI during
pregnancy can lead to inadequate intake of essential nutrients, including protein,
vitamins, and minerals, which can have significant implications for maternal and fetal
well-being[19]. This finding is consistent with studies in developed countries, where 2%
to 25% of pregnant women report experiencing FI[5], but is lower than figures from
studies conducted in countries like Ethiopia (40.0%)[20] and Iran (31-40%)[21].
Discrepancies between studies could be due to variations in the tools used to assess
food insecurity (e.g., 10-item Radimer/Cornell hunger scale, 9-item household food
insecurity access scale, 18-item core food security module) and the characteristics of the
study populations (e.g., education level, economic status, and food accessibility)([5, 20,
21].

FI has emerged as a significant public health concern, particularly among pregnant
women. The study's results demonstrate that food-insecure women are more likely to
develop GDM][11]. Several other studies have shown a consistent, significant
relationship between FI among women, but only a few have shown evidgnce of a
relationship between the FI and GDM and/ or Glycemic control[5]. Although our study
did not reveal a significant difference in maternal weight gain, we did find a significant
glycemic control and occurrence of GDM among FI groups. This showed that patients
with FI effect On GDM regardless of weight gain. This finding is consistent with
previous research demonstrating an increased risk of GDM among food-insecure
individuals[5, 6]. The mechanisms underlying this association are multifaceted. Firstly,
food insecurity often leads to inadequate intake of key nutrients, such as fiber,

antioxidants, and healthy fats, which are important for glucose regulation and insulin




sensitivity[22, 23]. Insufficient intake of these nutrients can contribute to metabolic
disturbances and insulin resistance, increasing the risk of GDM[24]. Additionally, the
stress associated with FI may activate physiological pathways, such as increased cortisol
levels, which can further disrupt glucose metabolism and contribute to the
development of GDM|[25]. The relationship between FI and GDM could be partly
explained by poor dietary choices resulting from limited food budgets or income.
Individuals facing FI tend to consume high-energy-dense foods with low nutritional
value, leading to irregular eating patterns[26]. Beyond economic factors, the educational
attainment of pregnant women is essential for understanding food insecurity and its
effects on maternal and neonatal health. Education improves health literacy, allowing
women to make informed choices about their diets and effectively utilize food
resources. Higher levels of education are linked to better nutritional knowledge, which
can promote healthier eating habits and more effective management of pregnancy-
related issues. To mitigate the impact of confounding variables, we accounted for
education in our analysis. Previous studies have shown that greater household
educational attainment correlates with a higher likelihood of food security. Education is
vital for accessing, producing, and utilizing food effectively[27]. It is associated with
enhanced job opportunities and provides families with the necessary knowledge to
address their health and nutritional requirements[16]. As a result, the advantages
provided by education, including better employment opportunities, suggest an increase
in disposable income for households. Therefore, we anticipated that education would
influence outcomes through improved dietary choices, as measured by dietary diversity
scores.

The unhealthy diets identified in our study by low DDS may disrupt normal
physiological and metabolic processes, contributing to the development of GDM.
Further analysis of our data indicated a link between low DDS scores and inadequate
glycemic control. Insufficient consumption of fruits and vegetables may deprive food
insecure individuals of essential nutrients that protect against diseases like diabetes,

which can result from poor nutrition[8]. Moreover, it is possible that women




experiencing FI have limited nutrition knowledge, as well as less time and resources for
preparing or engaging in healthy eating habits[28]. Additionally, pregnant women may
face barriers that limit their access to food, exacerbating FI. While some studies
emphasize food availability, utilization, and sustainability, others focus on eradicating
poverty and malnutrition; however, tensions between sustainability and other
dimensions of food security are often overlooked[29].

Furthermore, our study found that FI was associated with a higher rate of PIH. This
aligns with previous research suggesting that FI is associated with hypertensive
disorders during pregnancy[30]. The exact mechanisms linking FI to PIH are not fully
understood but maanolve the interplay of multiple factors. Inadequate nutrition due
to FI can contribute to inflammation, oxidative stress, and endothelial dysfunction, all of
which are implicated in the development of hypertension[31]. Additionally,
psychosocial stress associated with FI may contribute to the dysregulation of
physiological processes involved in blood pressure control[32].

Importantly, our study highlighted the adverse neonatal outcomes asaociated with FI.
The incidence of neonatal complications, including NICU admission, was significantly
higher in the food-insecure group compared to the food-secure group. This finding is
consistent with previous research linking FI to adverse birth outcomes[2, 5, 10].
Inadequate nutrition during pregnancy can negatively impact fetal growth and
development, leading to increased risks of prematurity, low birth weight, and neonatal
complications. The association between FI and metabolic disturbances, such as elevated
FBS, LDL cholesterol, and triglyceride levels, further underscores the detrimental effects
of FI on maternal and fetal metabolic health.

The study also examined the role of DDS as a potential mediator of the associations
between FI and maternal outcomes. A higher DDS was associated with a healthier diet
and improved metabolic outcomes, including higher levels of HDL cholesterol and
lower levels of triglycerides[12, 14]. This suggests that promoting dietary diversity and
ensuring access to a variety of nutritious foods during pregnancy may mitigate the

adverse effects of FI on maternal health. The study also examined the role of DDS in




mediating the association between FI and GDM incidence. The results showed that DDS
significantly influenced this relationship, with approximately 65% of the association
between FI and GDM being mediated by DDS. This underscores the importance of
promoting a diverse and nutritious diet among food-insecure populations to mitigate

the risk of adverse pregnancy outcomes.

Strengths and limitations

This study significantly contributes to the literature on food access during pregnancy
and its effects on GDM and maternal-neonatal outcomes. Additionally, our sampling
encompassed both rural and urban health centers, enhancing the generalizability of the
findings. To our knowledge, our study is one of the few that examines FI in the context
of GDM and evaluates the mediating role of DDS, which has shown importance in this
mediation. We also recognized a limitation in our analysis: We lacked insights into how
the convenience of individual food products might have affected the reliability or
accuracy of our survey data. Existing literature indicates that while women often
understand healthy eating principles, they face significant barriers to accessing
nutritious foods due to socioeconomic constraints. This disconnect highlights the need
for a multifaceted approach that enhances nutritional knowledge while addressing
access barriers. Future research should integrate qualitative perspectives to deepen our
understanding of these challenges and inform interventions aimed at improving
maternal and neonatal health outcomes. Furthermore, the study did not consider
potential confounders like other health conditions or socioeconomic status and genetic
background. Additionally, the dataset lacked information on smoking status, past
history of GDM, and type 2 diabetes, which was noted as a limitation that may have
impacted the results. Other limitations include the modest sample size and the focus on

specific neonatal outcomes.

Research implications




This study highlights the significance of addressing food insecurity during pregnancy,
as it is associated with increased risks of gestational diabetes mellitus, pregnancy-
induced hypertension, and neonatal complications. Healthcare professionals should
identify food-insecure pregnant women, offer support and interventions to improve

their dietary intake, and collaborate with community resources.

CONCLUSION

In conclusion, this cross-sectional study highlights the detrimental effects of FI on GDM,
PIH, and maternal outcomes. The mediating role of the DDS in this association
underlines the significance of promoting dietary diversity to mitigate the adverse
consequences of FI during pregnancy. Future research should focus on longitudinal
studies to confirm these findings and explore potential interventions aimed at
improving dietary quality and reducing FI among pregnant women. By addressing FI
and promoting dietary diversity, healthcare professionals and policymakers can work
towards improving pregnancy outcomes and overall health for both mothers and their

newborns.




95463 _Revision_Auto_Edited.docx

ORIGINALITY REPORT

/%

SIMILARITY INDEX

PRIMARY SOURCES

. : 0)
www.ncbi.nlm.nih.gov 97 words — 2 )0

Internet

Megan Rlchards.,, Margaret Welugel, M!ng Li, Molly 29 words — 1 /0
Rosenberg, Christina Ludema. "Food insecurity,

gestational weight gain and gestational diabetes in the

National Children’s Study, 2009-2014", Journal of Public Health,

2021

Crossref

Hgng Yaw Yong, Zalllah I\/Iohgl sharlff, Bz?rakatun 22 words — 1 %
Nisak Mohd Yusof, Zulida Rejali et al. "Higher Parity,

Pre-Pregnancy BMI and Rate of Gestational Weight Gain Are

Associated with Gestational Diabetes Mellitus in Food Insecure
Women", International Journal of Environmental Research and

Public Health, 2021

Crossref

'}'<e Mi, nghong Zeng, Yang Chen, Shuanying Yang.19 words — < 1 %
Integrative Analysis of Single-Cell and Bulk RNA

Sequencing Reveals Prognostic Characteristics of Macrophage
Polarization-Related Genes in Lung Adenocarcinoma",

International Journal of General Medicine, 2023

Crossref

. T . ‘s 0
Marie Josee .E van Rijn. Herltgblllty o.f blc?od 18 words — < 1 /0
pressure traits and the genetic contribution to



B B

— — — —
w N - o

blood pressure variance explained by four blood-pressure-
related genes", Journal of Hypertension, 03/2007

Crossref

. 0
diabetesonthenet.com 18 words — < ] o

Internet

e . . . 0
F AZIZ!. Dleta.ry diversity sco.re is favorab!y 16 words — < 1 /0
associated with the metabolic syndrome in
Tehranian adults", International Journal of Obesity, 11/2005

Crossref

' ‘ 0
Zhen Sun, TongJ!ang, Mengwen Zhangl, Yulong L|,1 5 words — < 1 /0
Jing Zhang, Yanping Sun, Xiaofeng Yu. "Causal
relationship between hypertension and epilepsy: a mendelian
randomization study", Acta Epileptologica, 2024

Crossref

Itgtrerrwnce!oublicheaIth.biomedcentral.com 14 words — < 1 %
Ilri]zﬁpringer.com 14 words — < 1 %
x]\:m\::/.frontiersin.org 14 words — < 1 %
x\gvm\g.chosunobnorg 13words — < 1 0%
D’Anne Arthur, Natalie Khalil, Edward 12 words — < 1 %

Ebramzadeh, Jennifer Beck. "DOES THE USE OF A

“HYBRID” GRAFT ALTER GRAFT FAILURE RATES OROUTCOMES
IN ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION? A
SYSTEMATIC REVIEW ANDMETA-ANALYSIS", Orthopaedic
Journal of Sports Medicine

Internet



. n H H . 0
Timothy Papaluca, Eau! G(?W. .Terll.pressm.. | 12 words — < 1 /0
Current and emerging indications in chronic liver

disease", Journal of Gastroenterology and Hepatology, 2018

Crossref

ON <12 WORDS

ON <12 WORDS



