
Vol. 25, Issue 1, January 2022
ReliasMedia.com

[INSIDE] 

 Evidence-based summaries and critical reviews on 
the latest developments in integrative therapies

Financial Disclosure: None of the authors or planners for this educational activity have relevant financial relationships to disclose with ineligible companies 
whose primary business is producing, marketing, selling, re-selling, or distributing healthcare products used by or on patients.

BIRTH

ABSTRACT & COMMENTARY

Birth Hospital ZIP Code and Neonatal 
Outcomes in Very Preterm Birth
By Ellen Feldman, MD

Altru Health System, Grand Forks, ND

SYNOPSIS: This retrospective chart review examined demographic information and outcomes of infants born earlier than 32 weeks’ 
gestation. Findings indicate infants of mothers who live in neighborhoods with predominately Black residents have a higher morbidity 
and mortality than infants of mothers living in predominately White neighborhoods. The findings also indicate that the choice of delivery 
hospital is responsible for more than 50% of this difference.

SOURCE: Janevic T, Zeitlin J, Egorova NN, et al. Racial and economic neighborhood segregation, site of delivery, morbidity and 
mortality in neonates born very preterm. J Pediatr 2021;235:116-123.

In 1920, the mortality rate for Black infants 
in the United States was 43% higher than 
for White infants. One hundred years later, 

despite a decline in infant mortality rates over-
all, the mortality rates for Black infants in the 
United States is a staggering 122% higher than 
for White infants.1,2

Studies have looked at multiple factors affecting 
these findings, including genetic, socioeconomic, 
psychological, and environmental influences.2 
Janevic et al noted that racial residential  

segregation is one recognized contributor to 
higher infant mortality rates among Black infants 
and that there also is an association of racial 
residential segregation with very preterm birth 
(VPTB), defined as children born earlier than 
32 weeks of gestation. Janevic et al additionally 
noted that economic segregation often is closely 
tied to racial residential segregation, although 
the two may deviate in essential components. 

VPTB children are at a high risk of mortality. 
If an infant with VPTB survives the neonatal 
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period, there is a likelihood of morbid-
ity, with the potential for neurodevel-
opmental consequences and lifelong 
disability.3

Taking all these factors into consider-
ation, the goals of this retrospective 
chart review using birth certificates and 
discharge data (2010-2014) from New 
York City hospitals was to determine:
• any association between racial and 

economic segregation of the moth-
er’s neighborhood and very preterm 
mortality and morbidity;

• the role the delivery hospital plays 
in differences between very preterm 
morbidity and mortality according 
to the mothers’ neighborhood; and

• assess if racial or economic segre-
gation of the hospital affects the 
association between the mother’s 
neighborhood and very preterm 
morbidity and mortality.

A cohort of 6,461 infants born in 39 
hospitals was identified for the study, 
including infants born from 24 to 
31 weeks of gestation and excluding 
infants with congenital abnormalities 
and/or mothers not living in New York 
City.

To measure racial and economic seg-
regation, the index of concentration 
at the extremes (ICE) was employed.4 
ICE measures relative population 
concentrations: in this study, ICE Race 
reflected the amount of urban space 
inhabited by Black residents relative to 
White residents, ICE Income measured 
poor households (earning < $25,000 
annually) relative to wealthy (earn-
ing > $100,000 annually), while ICE 
Race-Income combined these two. The 
results were divided into quintiles (Q1 

to Q5), where ICE Race Q1 repre-
sented ZIP codes or neighborhoods 
with the highest concentration of 
Black relative to White residents, ICE 
Income Q1 contained neighborhoods 
with the highest percentage of poor 
relative to wealthy residents, and ICE 
Race-Income Q1 represented ZIP codes 
with the highest proportion of Black, 
low-income residents relative to ZIP 
codes populated by White, high-income 
residents.

RESULTS
The overall risk of neonatal mortality 
and morbidity in the study participants 
was 28%. VPTB infants of families 
from Q1 ICE Race neighborhoods had 
1.6 times higher risk for neonatal mor-
bidity and mortality than the families 
in Q5 (95% confidence interval [CI], 
1.2-2.1). The risk for VPTB mortal-
ity and morbidity was similarly higher 
in ICE Q1 Income and in ICE Race-
Income combined. (See Table 1.)

Notably, one-third of VPTB infants 
were from the Q1 Race category, with 
a total of 2,216 infants out of the total 
6,461 in this quintile, compared to 563 
infants falling into the Q5 Race quin-
tile.

Subjecting these numbers to extensive 
analysis and adjusting for case-mix se-
verity revealed that the delivery hospi-
tal accounted for 63% of the difference 
in VPTB mortality and morbidity when 
looking at ICE-Race Q1 vs. Q2-Q5, 
61% when looking at ICE-Income, 
and 57% when looking at ICE-Race-
Income. These were statistically sig-
nificant, with P values of < 0.001 for 
ICE-Race and ICE Race-Income results 
and P = 0.006 for ICE-income. Patient 

Summary Points
• This retrospective chart review of 6,461 very preterm birth (VPTB) infants (born 

before 32 weeks’ gestation) incorporated data from 39 New York City hospitals 
and examined demographic and outcome data.

• VPTB infants born to families from predominately Black neighborhoods had 1.6 
times the risk of neonatal morbidity and mortality than infants born to families from 
predominately White neighborhoods. The delivery hospital was responsible for 
63% (P < 0.001) of this difference.

mailto:customerservice%40reliasmedia.com?subject=
https://ReliasMedia.com
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factors, such as maternal education, insurance, 
health conditions and gestational age, all contrib-
uted to this difference as well.

Additional statistical analysis compared infants 
from Q1 Race neighborhoods delivered in hospi-
tals with a greater relative concentration of White 
residents. These infants showed a decrease in risk 
of neonatal morbidity and mortality from 38% 
(when delivered in neighborhood hospitals with a 
higher concentration of Black residents) to 25% 
(P = 0.045), even after adjusting for severity of 
patient-case mix. However, no significant results 
were noted in this area when looking at ICE In-
come or ICE Race-income quintiles.

n COMMENTARY
This large-scale chart review looking at a cohort 
of 6,461 VPTB infants born in any one of 39 hos-
pitals in New York City reveals a 1.6 times higher 
rate of neonatal morbidity and mortality for in-
fants with mothers living in predominately Black 
neighborhoods when compared to infants with 
mothers living in predominately White neighbor-
hoods. Additionally, the risk of neonatal morbid-
ity and mortality (even when adjusted for severity 
of patient case-mix) in this cohort dropped from 
38% to 25% when the delivery hospital changed 
from one located in a predominantly Black to a 
predominately White neighborhood.

The finding that the ZIP code of the hospital 
where a child is born has significant effect on neo-
natal morbidity and mortality in VPTB not only is 
a societal problem, but it also represents a medi-
cal and public health issue. There are no conclu-
sions from this study regarding the mechanism by 
which this imbalance occurs; future investigations 
are needed to develop a full understanding. 

However, immediate interventions can be consid-
ered for this high-risk group, including addressing 
social determinants of health during neonatal in-
tensive care unit stay and the postnatal period and 
prioritizing hospital- and city-level policies that 
attempt to equalize scarce healthcare resources.

This work shines a light on societal factors in-
terwoven into the fabric of the healthcare system 
in New York City. While generalization of these 
results is not possible due to the geographic limi-
tations of this study, there are reasons to suspect 
that the patterns of racial and economic segrega-
tion noted here are reflected in other cities nation-
wide and may result in similar levels of healthcare 
inequity.

Structural racism refers to policies in a society 
that contribute to and support an unfair advan-
tage to some people while disadvantaging another 
group based on race.5 Although it can be argued 
that there are no written policies dictating where 
people in New York City live according to race, 
the existence of racial and economic segregation 
in many U.S. cities and towns is not arguable and 
appears to be supported by a complex interweav-
ing of multiple societal factors (most of which are 
well beyond the scope of this article).

At the least, this work may serve as a reminder 
to the healthcare provider of the importance of 
developing a complete and nuanced understand-
ing of a patient and recognizing that environment 
often affects healthcare risk factors and wellness 
efforts. 

Additionally, the results of this study may moti-
vate a provider to consider a discussion with a 
patient about how to choose a delivery hospital, 
although, in many situations, factors such as in-
surance may dictate that choice. 

Many of us entered healthcare with the hope of 
delivering care and improving lives with newly 
acquired knowledge and techniques. This work 
by Janevic et al reminds us that all our knowledge 
and cutting-edge equipment may fall short com-
pared to barriers surrounding equitable access 
to care. Advocating for a nationwide (or even 
international) equalization of healthcare quality 
(reflected in outcome data) may be considered an 
integral component of delivering health and  
wellness. n

Table 1. Percent and Risk of Neonatal Morbidity or Mortality According to Economic and Racial 
Segregation Among VPTB Infants

Q1 % Neonatal 
Morbidity and Mortality

Q5 % Neonatal 
Morbidity and Mortality

Relative Risk for Q1

ICE Race n = 2,216; 33.2% (736 infants) n = 563; 20.8% (117 infants) 1.6 (95% CI, 1.2-2.1)

ICE Income n = 2,506; 31.2% (782 infants) n = 522; 22.0% (115 infants) 1.4 (95% CI, 1.1-1.9)

ICE Race-Income n = 2,554; 34.0% (869 infants) n = 548; 21.4% (117 infants) 1.59 (95% CI, 1.2-2.2)

VPTB: very preterm birth; ICE: index of concentration at the extremes; CI: confidence interval
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DIET

ABSTRACT & COMMENTARY

Parabacteroides, Flavonoid-Rich Foods, and 
Lower Blood Pressure
By Mercy Kagoda, MD

Private Practitioner, Pasadena, CA

SYNOPSIS: Participants from the Population-Based Recruitment for Genetic Research (PopGen) control cohort who consumed the highest 
intake of dietary flavonoids (berries [1.6 portions per day]), red wine [250 mL per week], and apples/pears [1.6 portions per day]) had 
greater gut microbial biodiversity and up to 4 mmHg lower systolic blood pressure and pulse pressure compared to those with the lowest 
intakes.

SOURCE: Jennings A, Koch M, Bang C, et al. Microbial diversity and abundance of Parabacteroides mediate the associations between 
higher intake of flavonoid-rich foods and lower blood pressure. Hypertension 2021;78:1016-1026.

F lavonoids may be obtained from dietary 
sources, including tea, chocolate, red wine, 

and specific fruits, such as berries. Once ingested, 
flavonoids are metabolized in the liver and gas-
trointestinal tract, and various factors, such as 
age and sex, may affect the metabolic processes 
and bioavailability.1 During digestion, flavonoids 
reach the colon, where they are exposed to co-
lonic microbiomes and interact with and modulate 
the microbiome. 

Both human and animal studies have shown an 
increase in Bifidobacterium with increased dietary 
intake of anthocyanin-rich berries. High levels 
of Bifidobacterium are associated with increased 
metabolites of anthocyanin in urine, such as 
homovanillic acid, p-coumaric acid, syringic acid, 
and 4-hydroxybenzoic acid. These metabolites of 
anthocyanin have been shown to improve lipid 
profiles and offer a cardioprotective effect. Antho-
cyanin metabolites upregulate the antioxidant 
protein heme oxygenase-1, which is associated 
with a decrease in vascular resistance and a conse-
quent decrease in blood pressure.

This study provides additional information on 
the gut microbiome’s mediating effect on dietary 
flavonoid intake association with systolic and 
diastolic blood pressure. This is a cross-sectional 
study, with the study population recruited from 

the Population-Based Recruitment for Genetic 
Research (PopGen) control cohort in Germany. 

PopGen is internationally recognized as a large-
scale genetic epidemiological project.2 Nine hun-
dred four participants from PopGen aged 25 to 82 
years were included in this study. 

Data collection included participant characteris-
tics (including age, sex, medication use, smoking 
status, and self-reported physical activity), sys-
tolic and diastolic blood pressure measurement 
(three times within 15 minutes), gut microbiome 
composition analysis using fecal bacterial deoxyri-
bonucleic acid, and retrospective dietary intake of 
the previous year using a 112-item validated Food 
Frequency Questionnaire (validation using doubly 
labeled water, urinary nitrogen, and repeated 24-
hour dietary recall method).

Characteristics of the participants included sex, 
age, self-reported physical activity, smoking sta-
tus, body mass index (BMI), use of blood pressure 
medication, family history of coronary heart dis-
ease, systolic and diastolic blood pressure, pulse 
pressure, proportions of foods consumed (apples/
pears, berries, strawberries, grapes, red wine, tea, 
peppers, daily caloric and fiber intake), and total 
flavonoid intake. The flavonoid intake was fur-
ther stratified into the six categories: flavanones, 

https://www.kff.org/report-section/racial-disparities-in-maternal-and-infant-health-an-overview-issue-brief/
https://www.kff.org/report-section/racial-disparities-in-maternal-and-infant-health-an-overview-issue-brief/
https://www.kff.org/report-section/racial-disparities-in-maternal-and-infant-health-an-overview-issue-brief/
https://www.cdc.gov/pictureofamerica/pdfs/picture_of_america_reproductive_outcomes.pdf
https://www.cdc.gov/pictureofamerica/pdfs/picture_of_america_reproductive_outcomes.pdf
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anthocyanins, flavan-3-ols, flavanols, flavones 
and polymers (specifically proanthocyanidins).

Statistical analysis included use of independent 
t tests for continuous variables, chi-square tests 
for categorical variables, analysis of covariance 
(ANCOVA) for evaluation of the associations of 
categorical variables on the continuous variables, 
and conducting a stratified analysis to check for 
effect modification. Shannon index and Bray-
Curtis dissimilarity measure were used to define 
the microbial diversity. The Shannon index is a 
mathematical measure used to quantify diversity; 
it provides information about the commonness 
of a species or the rarity of a species. The Bray-
Curtis dissimilarity measure is used to quantify 
differences in species between different sites. For 
sites that share the same species, the measure is 
0, and for those that do not share any species, the 
measure is 1. Sometimes this measure is represent-
ed as a percentage. 

Linear discriminant analysis effect size, per the 
Huttenhower Lab at the Harvard School of 
Public Health, “determines the features (organ-
isms, clades, operational taxonomic units, genes, 
or functions) most likely to explain differences 
between classes by coupling standard tests for 
statistical significance with additional tests encod-
ing biological consistency and effect relevance.”3 
Structural equation modeling helps to qualify the 
relationship among variables and also to take 
into account the measurement of error to accu-
rately assess effects, and the Benjamini-Hochberg 
method avoids false positives.

Results showed that higher dietary intake of 
total flavonoids, specifically anthocyanins and 
proanthocyanidins polymers, were associated 
with statistically significant lower systolic blood 
pressure and pulse pressure. Higher dietary intake 
of flavan-3-ols was associated with statistically 
significant lower systolic blood pressure, but not 
pulse pressure. Higher dietary intake of flavonols 
and flavones were associated with statistically sig-
nificant lower pulse pressure. None of the flavo-
noids categories were associated with statistically 
significant lower diastolic blood pressure. 

Higher dietary intake of apples/pears (Q4 - Q1 = 
-0.3 [95% confidence interval (CI), -0.4 to -0.1]) 
and berries (Q4 - Q1= -0.2 [95% CI, -0.4 to -0.1]) 
were significantly associated with lower Parabac-
teroides abundance. Higher dietary intake of only 
berries was significantly associated with lower 
Clostridium XIVa Q4 - Q1= -0.1 (95% CI, -0.2 to 
-0.01) and significantly higher Roseburia abun-
dance (Q4 - Q1 = 0.1 [95% CI, 0.03 to 0.3]). 

Parabacteroides abundance was associated with 
significantly higher systolic blood pressure, while 
higher abundance of unclassified Ruminococ-
caceae was associated with lower systolic blood 
pressure and pulse pressure. Up to 15.2% of the 
association between systolic blood pressure and 
flavonoid foods could be explained by the gut 
microbiome. Specifically, 7.9% of the association 
between systolic blood pressure and dietary berry 
intake could be explained by Parabacteroides and 
9.6% by unclassified Ruminococcaceae. For a 
more comprehensive look at the results and data, 
visit https://bit.ly/30yaWOP and see Tables 1 and 
2.

n COMMENTARY
Hypertension is one of the major modifiable risk 
factors for cardiovascular diseases. There are 
pharmacological and nonpharmacological ap-
proaches to managing hypertension. Effective 
lifestyle modification can lower blood pressure 
by at least as much as a single antihypertensive 
drug.4 Most lifestyle interventions lead to a reduc-
tion in diastolic blood pressure. Although this 
study did not show any statistically significant 
effect on diastolic blood pressure, there was a 
3.7-4.8 mmHg decrease in systolic blood pressure. 
As noted in the discussion, a reduction of systolic 
blood pressure of 3.7-4.8 mmHg likely has some 
clinical benefit, since prior studies have shown 
that systolic blood pressure reduction of 5 mmHg 
reduces the risk of stroke by 13% over almost 
300,000 patient years. 

This study was not using diet as an intervention; 
therefore, one could hypothesize that, with the 
use of flavonoid-rich dietary intake as an inter-
vention to manage hypertension, an even greater 

Summary Points
• High dietary intake of flavonoids (berries, red wine, apples/pears) is associated with increased gut microbial 

biodiversity, lower Parabacteroides, increased unclassified Ruminococcaceae, up to 4 mmHg lower systolic 
blood pressure, and lower pulse pressure. 

• Up to 15% of the association between systolic blood pressure and dietary flavonoids is explained by the 
changes in the gut microbiome.

https://bit.ly/30yaWOP
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significant change in systolic blood pressure could 
be expected. The main strength of this study was 
that different categories of flavonoids and their 
effects on different bacteria was highlighted — 
neither the gut microbiome nor flavonoids were 
lumped in one category. 

Fecal transplantation already is being used for 
treatment of recurrent Clostridium difficile 
colitis. Various human and animal model studies 
have implicated the gut microbiome in metabolic 
syndrome and obesity.5 Another strength of this 
study is that it described the effect of modulating 
gut microbiome to control blood pressure with a 
validated food questionnaire. 

Possible questions for future studies include: Are 
there synergistic foods that increase the bioavail-
ability of these cardioprotective compounds? 
Could there be a dose response to blood pressure 
change with increasing servings of specific flavo-
noid-rich foods? At what quantity of flavonoid-
rich food intake could diastolic blood pressure be 
decreased significantly? 

In summary, this study showed that a high dietary 
intake of 1.6 portions a day of berries and apples/

pears, and 2.8 glasses (250 mL) per week of red 
wine is associated with increased gut microbial 
biodiversity, lower Parabacteroides, increased 
unclassified Ruminococcaceae, and up to 4 mmHg 
lower systolic blood pressure. Clinicians may 
recommend berries, apples, and pears to patients 
with hypertension to help them decide which 
fruits to consume. There are other well-known 
dietary and lifestyle interventions (such as Dietary 
Approaches to Stop Hypertension, the Mediterra-
nean diet, increasing physical activity, and weight 
loss) that should be maximized for those patients 
open to nonpharmacological approaches to con-
trolling hypertension.  n
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INFLAMMATION

ABSTRACT & COMMENTARY

Dietary Modifications with Linoleic Acid 
Can Have an Effect on Gut and Brain 
Inflammation
By Ulrike W. Kaunzner, MD

Assistant Professor of Clinical Neurology, Weill Cornell Medical College

SYNOPSIS: This study evaluated the use of dietary conjugated linoleic acid (CLA) supplementation to modulate the disease outcome in 
a spontaneous mouse model of central nervous system autoimmunity and also studied patients with relapsing-remitting multiple sclerosis 
receiving CLA supplementation. CLA may act as a modulator of the gut-brain axis by targeting immune cells in the gut, with a subsequent 
effect in the brain.

SOURCE: Fleck AK, Hucke S, Teipel F, et al. Dietary conjugated linoleic acid links reduced intestinal inflammation to amelioration of CNS 
autoimmunity. Brain 2021;144:1152-1166.

T he etiology of multiple sclerosis (MS), a 
chronic inflammatory and demyelinating 

disorder of the central nervous system (CNS), is 
largely unknown, and a combination of genetic 
and environmental factors is thought to play a 
role. As more focus is put on the gut-brain axis, 
several influences, such as the type of diet, micro-
biome composite, vitamin D status, or nutrients, 

such as fatty acids, are discussed. So far, only a 
few clinical studies have been conducted with the 
aim to influence the diet or microbiome of MS 
patients. Study design, adherence to certain diets, 
and ethical aspects can make these types of studies 
difficult. Fleck et al designed a study supplement-
ing conjugated linoleic acid (CLA) to assess the 
potential modification of the gut and immune 

https://huttenhower.sph.harvard.edu/lefse/
https://huttenhower.sph.harvard.edu/lefse/
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cells in a spontaneous mouse model of MS, as 
well as in a pilot study in relapsing-remit ting MS 
patients.

CLA is a naturally occurring fatty acid in the 
meat and dairy products of ruminants, which has 
a beneficial effect on inflammatory bowel disease 
when studied in animal models. This mechanism 
is thought to interact with the nuclear peroxisome 
proliferator-activated receptor (PPAR) family that 
can be found in various tissues, such as PPAR-
alpha in kidney and gut tissue or PPAR-alpha in 
brain and adipose tissue. The anti-inflammatory 
proper ties of CLA also can ameliorate certain 
immune pathways, such as the anti-inflammatory 
cytokine interleukin 10 (IL-10), which can be low 
in MS patients.

In their study, Fleck et al show that CLA-enriched 
chow has a strong protective effect in a spon-
taneous mouse model of CNS autoimmunity. A 
reduction of intestinal inflammation was noticed, 
as well as a shift within the intestinal myeloid 
cells accompanied by an attenuation of intestinal 
barrier dysfunction. Furthermore, the researchers 
noticed enhanced production of anti-inflammato-
ry IL-10 as well as suppression of T-cell prolifera-
tion. This suggests a major local innate immune 
response, with a subsequent beneficial effect 
on CNS autoimmunity. In addition, a proof-of-
concept study was conducted on first-line disease-
modifying treatment in 15 MS patients, who 
received dietary CLA for six months. A down-
regulation of pro-inflammatory cell subsets and 
an increase in anti-inflammatory subsets was seen 
in the study. 

n COMMENTARY
This is a very important publication, since CLA 
seems to have a regulating effect on the intestinal 
barrier function and a concomitant ameliorating 
effect on CNS autoimmunity. These effects were 
not influenced by changes in the microbiome, 
indicating that the CLA effects are beyond a pure 
effect on the composite of the microbiota and 
might be associated with changes of immune cells 
in the intestinal wall itself. 

Given the positive objective findings in this study 
and the observed positive effect in other diseases 
(e.g., atherosclerosis and Crohn’s disease), a po-
tential anti-inflammatory effect needs to be evalu-
ated in a larger, randomized, placebo-controlled 
trial, examining levels of inflammation within MS 
patients, as well as investigating classical clinical 
and imaging endpoints. 

This potential study de sign also should investigate 
the confounding effect of disease-modifying treat-
ments. Since this study focused on a small cohort 
of relapsing-remitting MS, and since the effect of 
CLA is thought to be the result of peripheral im-
mune regulation, it also will be interesting to see 
if there is any effect in progressive MS patients, 
where inflammation is considered to be compart-
mentalized to the CNS itself. 

The various pathways of communication between 
the gut and the brain immune system, altered 
by CLA, also will need further investigation to 
identify a potential target for better intervention. 
Moreover, the correct dosing of CLA and poten-
tial long-term side effects need to be established, 
since, as the authors pointed out, increased liver 

Summary Points
• Fleck et al designed a study supplementing conjugated linoleic acid (CLA) to assess the potential modification 

of the gut and immune cells in a spontaneous mouse model of multiple sclerosis (MS), as well as in a pilot 
study in relapsing-remit ting MS patients.

• CLA is a naturally occurring fatty acid in the meat and dairy products of ruminants, which has a beneficial 
effect on inflammatory bowel disease when studied in animal models. 

• In their study, Fleck et al show that CLA-enriched chow has a strong protective effect in a spon taneous 
mouse model of central nervous system (CNS) autoimmunity. A reduction of intestinal inflammation was 
noticed, as well as a shift within the intestinal myeloid cells accompanied by an attenuation of intestinal 
barrier dysfunction.

• The researchers noticed enhanced production of anti-inflammato ry IL-10 as well as suppression of T-cell 
prolifera tion. This suggests a major local innate immune response, with a subsequent beneficial effect on 
CNS autoimmunity. In addition, a proof-of-concept study was conducted on first-line disease-modifying 
treatment in 15 MS patients, who received dietary CLA for six months. A down-regulation of pro-
inflammatory cell subsets and an increase in anti-inflammatory subsets was seen in the study.
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CME QUESTIONS

1. What did the study by Janevic et al looking 
at very preterm birth (VPTB) and outcomes 
determine?
a. Economic segregation and the mother’s 
educational level were more significant than racial 
segregation when looking at the risk of VPTB 
infant morbidity and mortality.
b. The racial makeup of the hospital 
neighborhood and the racial makeup of the 
mother’s neighborhood seemed most significantly 
associated with the risk of VPTB infant morbidity 
and mortality, even when adjusting for case-mix 
severity.
c. The race of the child and the quality of the 
mother’s prenatal care were most strongly 
associated with VPTB infant morbidity and 
mortality.
d. Economic segregation of the mother and of the 
neighborhood of the hospital were most strongly 
associated with differences in VPTB infant 
morbidity and mortality rates.

2. Based on the results of the study by Jennings et 
al, which of the following is true about diet and 
blood pressure?
a. High dietary intake of grapes and tea 
significantly lowered systolic blood pressure 
and pulse pressure and increased gut 
microbiodiversity. 
b. Higher gut microbial abundance of 
Parabacteroides was associated with significantly 
lower systolic blood pressure, but not diastolic 
blood pressure or pulse pressure.
c. Higher gut microbial abundance of unclassified 
Ruminococcaceae was associated with 
significantly lower systolic blood pressure and 
pulse pressure.
d. Flavonoid-rich foods significantly lowered both 
systolic and diastolic blood pressure.

3.  Conjugated linoleic acid has been shown to have 
which of the following effects?
a. It has an anti-inflammatory effect in human 
autoimmune diseases. 
b. It benefits patients with multiple sclerosis. 
c. It reduces inflammatory bowel disease in 
rodent models.
d. It has no side effects when used in therapeutic 
trials.
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enzymes, triglycerides, and steatosis have 
been observed in other trials. 

In conclusion, this is an important study, 
since di etary supplements, nutrients, or 
special diets are a frequent topic in the 
management of patients with MS. This 
study will widen the scope of discus sion 
on the treatment of neurological  

disorders. Traditional medications can 
have a benefit on overall well-being and 
on the disease outcome. Nutritional 
supplements need to be discussed with 
caution until clear recommendations can 
be given based on clinical trials and other 
strong evidence of efficacy without signifi-
cant side effects.  n
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