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Abstract

Objective—To examine the role of hypertension, hyperglycemia and dyslipidemia in potentially 

accounting for obesity-related brain vulnerability in the form of altered cerebral neurochemistry.

Design and Methods—Sixty-four adults, ages 40 to 60 years, underwent a health screen and 

proton magnetic resonance spectroscopy (1H MRS) of occipitoparietal grey matter to measure N-

acetyl aspartate (NAA), choline (Cho), myo-inositol (mI) and glutamate (Glu) relative to creatine 

(Cr). The causal steps approach and non-parametric bootstrapping were utilized to assess if fasting 

glucose, mean arterial pressure or peripheral lipid/lipoprotein levels mediate the relationship 

between body mass index (BMI) and cerebral neurochemistry.

Results—Higher BMI was significantly related to higher mI/Cr, independent of age and sex. 

BMI was also significantly related to two of the proposed mediators, triglyceride and HDL-

cholesterol, which were also independently related to increased mI/Cr. Finally, the relationship 

between BMI and mI/Cr, was significantly attenuated after inclusion of triglyceride and HDL-

cholesterol into the model, one at a time, indicating statistical mediation.

Conclusions—Higher triglyceride and lower HDL levels statistically account for the association 

between BMI and myo-inositol, pointing towards a potentially critical role for dyslipidemia in the 

development of cerebral neurochemical alterations in obesity.
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Introduction

Obesity is the leading cause of preventable death and arguably one of the most – if not the 

most – serious public health concerns of the 21st century (1). If current trends continue, by 

the year 2015, 1.5 billion people worldwide, an estimated 21% of the world’s population, 

will be overweight (2). In addition to being at an increased risk for heart disease, diabetes 

and cancer, individuals who are obese in midlife have a 74% higher chance of developing 

dementia (3) with 36% increase of risk for each point increase in body mass index (BMI) (4, 

5). Even in adults with intact cognitive function, obesity is associated with reduced grey 

matter volumes (6), diminished resting cerebral glucose metabolism (7) and altered cerebral 

neurochemical profiles, decreased N-acetyl aspartate and increased myo-inositol levels in 

particular (8–10). Among these biological markers of brain vulnerability, the organic 

osmolyte and glial marker (11), myo-inositol, is of special interest as a recent study 

demonstrated that increases in BMI are related to poorer memory performance in midlife 

through elevated concentrations of that particular neurometabolite (10). This finding joined 

a large body of evidence indicating that myo-inositol elevations occur early in the 

neurodegenerative process and appear to foreshadow cognitive decline in several conditions 

(12–14). In addition, myo-inositol elevations are linked to increases in the peripheral 

inflammatory marker C-reactive protein (15), highlighting a potential link between cerebral 

myo-inositol alterations and obesity, a condition known for inducing oxidative stress and 

inflammation (16). To further explore the mechanisms of obesity-related brain vulnerability, 

here we examined the role of obesity-related complications such as elevated blood pressure 

(hypertension), elevated fasting blood glucose (hyperglycemia) and the abnormal 

accumulation of lipids in the blood (dyslipidemia) in contributing to cerebral myo-inositol 

elevations in midlife.

Hypertension, hyperglycemia and dyslipidemia are among the most common features of 

obesity, significantly linked to obesity-related morbidity and mortality (17). Suspected 

causal links between increases in BMI and pathological alterations in peripheral glucose, 

blood pressure and lipid levels have been confirmed in longitudinal studies and further 

supported by evidence that weight loss leads to normalization in all of these physiological 

parameters (18). In addition to their links to cardiovascular disease, hypertension, 

hyperglycemia and dyslipidemia have been independently associated with cognitive decline 

(19, 20). Finally, hypertension and hyperglycemia have each been related to increased 

cerebral myo-inositol (21, 22). A logical next step in obesity research is to examine to what 

extent these common complications account for the documented myo-inositol increases in 

obesity (10).

In this study, we hypothesized that midlife increases in BMI induce early brain vulnerability 

in the form of increased cerebral myo-inositol through changes in peripheral physiological 

parameters such as blood pressure, blood glucose and serum lipid/lipoprotein levels. To test 

this hypothesis, we employed a statistical mediation model, a procedure that allows one to 

explore the pathways through which obesity may exert its deleterious effects on the brain 

within a cross-sectional study design.
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Methods and Procedures

Participants

Community-dwelling adults between the ages of 40 and 60 years old were recruited through 

advertisements in local newspapers and classified advertisements websites. The study 

sample included sixty-four participants (33 women; 31 men; mean age 50.5 ± 6.6; mean 

BMI 29.39 ± 5.70 kg/m2). Minority participants were especially solicited to ensure an 

accurate representation of the state’s demographic characteristics. Participants in the study 

sample identified themselves as follows: 41% Caucasian, 41% Hispanic, 11% African-

American, and 7% Other/Did Not Specify individuals.

To be included in the study, participants had to be free of neurological disease (i.e., large 

vessel stroke, seizure disorder, Parkinson’s disease, clinically significant traumatic brain 

injury, multiple sclerosis, or brain infection/meningitis); major psychiatric illness (e.g., 

schizophrenia, bipolar disorder); and substance abuse (diagnosed abuse and/or previous 

hospitalization for substance abuse) as indicated by participant self-report. Participants also 

had to demonstrate global cognitive function within the normal range during screening 

(Wechsler Abbreviated Scale of Intelligence full scale intelligence quotient, FSIQ>84, n=3 

were excluded for low FSIQ scores and n=2 were excluded for missing FSIQ scores). 

Finally, they had to report no MRI contraindications. MRS data also had to pass quality 

control (Cramér-Rao Lower Bounds for NAA/Cr, mI/Cr, Cho/Cr or Glu/Cr>12 were 

excluded, n=1). Demographic and physiological characteristics of the sample are reported in 

Table 1.

Procedures

The study was conducted according to the ethical principles of medical research with human 

participants outlined in the Helsinki Declaration, with approval by the local Institutional 

Review Board. All enrollees provided written informed consent prior to participation. A 

health screening, a neuropsychological evaluation, and brain MRI imaging were conducted 

on separate days.

General health assessment and BMI calculations—Details regarding the health 

assessment procedures have been previously published (23). Briefly, height and weight were 

measured on a physician’s beam balance scale for the subsequent calculations of BMI. BMI 

was calculated by dividing weight in kilograms by height in meters squared. Fasting blood 

concentrations of glucose, triglyceride, HDL-cholesterol, and LDL-cholesterol were 

determined using standard enzymatic techniques; arterial blood pressure was measured 

using a standard oscillometric blood pressure monitor after at least 15 minutes of rest; and 

prior medical diagnoses and prescription medications were coded as present or absent 

according to participant self-report. A trained research assistant coded medications as 

antihypertensive, lipid lowering, hypoglycemic, antiplatelet, anti-inflammatory, 

antidepressant, antihistamine, hormone replacement, or bisphosphonates.

1H-Magnetic Resonance Spectroscopy—A 3T GE Signa Excite MRI scanner 

equipped with a standard head coil was used in all brain imaging sessions. We employed a 
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standard PROBE-P 1H MRS sequence with the following parameters: echo time/ repetition 

time TE/TR = 35/3000 ms, 128 excitations, 5000 Hz spectral width. A volume of interest 

(~6 cm3) was localized within occipitoparietal grey matter (Fig. 1) using 3D high-resolution 

Spoiled Gradient Echo (SPGR) sagittal images of the entire brain (256 × 256 matrix, FOV = 

24 × 24 cm2, 1 mm slice thickness, 0 gap). The volume of interest was specifically 

positioned to include the posterior cingulate gyrus. As obese persons are at risk for all-cause 

dementia (3), we selected a region of interest documented to show early metabolic and 

functional alterations in both young adults at risk for Alzheimer’s disease (24) and young 

adults at risk for vascular cognitive impairment due to family history of early onset 

hypertension (25).

Metabolite concentrations were derived through identification and quantification of 

metabolite resonances with LCModel (26). All neurometabolite concentrations are reported 

as ratios relative to creatine (Cr) as is customary in clinical investigations (13). Metabolites 

of interest included: N-acetyl-aspartate (NAA), a marker of neuronal viability; choline 

containing compounds (free choline, phosphocholine, and glycerophosphocholine, Cho), 

markers of membrane breakdown and turn over; myo-inositol (mI), an organic osmolyte, 

marker of glial proliferation and substrate for the synthesis of the secondary messenger, 

inositol triphosphate; and glutamate (Glu), an excitatory neurotransmitter and marker of 

synaptic integrity (supplementary reference 1).

Data analyses—All statistical analyses were performed using SPSS 19.0 (IBM 

Corporation, Chicago, IL). Liner regression analyses were used to test for BMI-related 

changes in cerebral metabolism, controlling for age and sex. Four separate analyses were 

conducted, one for each neurometabolite ratio (NAA/Cr, Cho/Cr, mI/Cr and Glu/Cr). Linear 

regression analyses were also used to examine the relationships between BMI and peripheral 

physiological parameters such as mean arterial pressure, fasting blood glucose, triglyceride, 

HDL- and LDL-cholesterol levels, again controlling for age and sex. Finally, linear 

regression analyses controlling for age and sex were used to examine the relationships 

between the aforementioned physiological parameters and the cerebral neurometabolite ratio 

significantly related to BMI (mI/Cr). Regression residuals were examined using Shapiro-

Wilk test of normality.

Follow up mediation analysis was conducted only for mI/Cr where a significant direct effect 

of BMI was detected. Only triglyceride and HDL-cholesterol levels were further explored as 

mediators as they were the physiological parameters that fulfilled conditions for mediation 

by being significantly related to both the independent variable (BMI) and the outcome 

variable (mI/Cr). Age, sex, mean arterial pressure, fasting glucose and history of smoking 

were used as covariates in the mediation analysis as they have exhibited significant 

relationships to either BMI or mI/Cr in prior studies (17, 21, 22).

The direct and indirect effects of BMI on cerebral mI/Cr concentration through peripheral 

lipid/lipoprotein levels were tested using the traditional causal steps approach proposed by 

Baron and Kenny (supplementary reference 2) and non-parametric bootstrapping 

procedures. For full mediation to occur in this study, the causal steps approach would posit 

that BMI should significantly predict cerebral mI/Cr and serum lipid/lipoprotein levels. 
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Furthermore, serum lipid/lipoprotein levels should significantly predict cerebral mI/Cr. 

Finally, the effect of BMI on cerebral mI/Cr should be significantly attenuated after 

controlling for serum lipid/lipoprotein levels.

In addition, we formally tested the significance of the indirect effect of BMI on cerebral 

mI/Cr through the proposed mediators (serum lipid/lipoprotein levels). These tests were 

accomplished through the INDIRECT macro for SPSS provided by Preacher and Hayes 

(27). They were conducted using both normal theory and a non-parametric bootstrapping 

procedure, which makes no assumptions about the shape of the distributions of the variables 

or the sampling distribution of the statistic, thus lowering the likelihood of Type 2 error. We 

utilized a resample procedure with 5000 bootstrap samples and report the 95% bias 

corrected confidence interval (CI). As recommended by Preacher and Hayes, indirect effects 

were interpreted as significant if zero was not included in the 95% CI (supplementary 

reference 3). Indirect effects were assessed separately for triglyceride level (TG) and HDL-

cholesterol.

Results

Descriptive statistics

Details regarding the demographic and physiological characteristics of the sample can be 

found in Table 1. According to World Health Organization criteria, 25% of all participants 

could be classified as normal weight (BMI: 18.5 – 24.99 kg/m2), 37.5% as overweight (25 – 

29.99 kg/m2), and 37.5% as obese (BMI: 30 kg/m2). Twenty-three participants reported a 

diagnosis of hypertension (36%); fourteen participants reported a diagnosis of dyslipidemia 

(22%) and ten participants, a diagnosis of diabetes (16%). Thirteen participants were 

currently being treated with antihypertensive medication, four participants were taking lipid-

lowering drugs, and eight participants were being treated with hypoglycemic agents. 

Thyroid medication, bisphosphonates, psychoactive medication and vitamins were reported 

at low frequency (≤3).

Peripheral physiological parameters and cerebral metabolism

The bivariate correlations between all cerebral metabolite ratios, age, sex and BMI are 

presented in Table 2. Independent of age and sex, higher BMI was significantly related to 

higher cerebral mI/Cr (F(3,60)=2.89, p=0.043, BMI β=0.27, p=0.030, Fig. 2). Over and 

above the effects of age and sex, BMI was not significantly related to changes in any of the 

other metabolite ratios: NAA/Cr (F(3,60)=0.64, p=0.594), Cho/Cr (F(3,60)=0.43, p=0.730), 

or Glu/Cr (F(3,60)=1.39, p=0.256).

Body mass index and peripheral physiological parameters

Independent of age and sex, higher BMI was significantly related to higher triglyceride 

(F(3,60)=4.39, p=0.007, TG β=0.41, p=0.001), significantly lower HDL-cholesterol 

(F(3,60)=5.03, p=0.004, HDL β=−0.50, p=0.000) and a trend towards higher mean arterial 

pressure (F(3,50)=2.42, p=0.075). Higher BMI was not related to significantly higher fasting 

glucose values (F(3,60)=0.39, p=0.760) or LDL-cholesterol levels (F(3,59)=0.88, p=0.456) 

over and above the effects of age and sex.
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Cerebral mI/Cr and peripheral physiological parameters

Independent of age and sex, higher cerebral mI/Cr was related to significantly higher 

triglyceride (F(3,60)=3.24, p=0.028, TG β=0.29, p=0.018), significantly lower HDL-

cholesterol (F(3,60)=3.917, p=0.013, HDL β=−0.38, p=0.007) and significantly higher 

fasting glucose levels (F(3,60)=2.89, p=0.043, glucose β=0.27, p=0.030). Higher mI/Cr was 

not related to mean arterial pressure (F(3,60)=1.60, p=0.200) or LDL-cholesterol levels 

(F(3,59)=1.49, p=0.228) over and above the effects of age and sex. The partial correlations 

between mI/Cr, blood pressure, fasting glucose and plasma lipid/lipoprotein levels adjusted 

for age and sex are presented in Table 3.

Mediation analysis—Follow-up mediation analysis was conducted only for the 

significant direct effect between BMI and mI/Cr. Only triglyceride and HDL-cholesterol 

were explored as mediators as they were the only two peripheral physiological variables to 

fulfill conditions for mediation by exhibiting a significant relationship with both the 

proposed independent variable (BMI) and proposed outcome (mI/Cr). Age, sex, mean 

arterial pressure, fasting glucose and history of smoking were included as covariates as they 

have exhibited significant relationships to either BMI or mI/Cr in prior studies (17, 21, 22). 

Following the causal steps approach, we examined each mediator in turn. BMI had a 

significant effect on mI/Cr, independent of age, sex, mean arterial pressure, fasting glucose 

and history of smoking (β=0.32, p=0.014, Fig. 2). BMI was also significantly related to 

triglyceride (β=0.36, p=0.008, Fig. 3A) and HDL-cholesterol (β=−0.49, p=0.001, Fig 3B). 

Triglyceride and HDL-cholesterol were also significantly related to mI/Cr (β=0.39, p=0.003 

and β=−0.45, p=0.002, respectively, Fig. 3C, 3D). Finally, the relationship between BMI and 

mI/Cr was significantly attenuated after the proposed mediators were entered into the model, 

one at a time (β=0.21, p=0.116 for triglyceride and β=0.18, p=0.184 for HDL-cholesterol) 

indicating statistical mediation. The variance in mI/Cr accounted for by triglyceride and 

HDL-cholesterol appeared to be largely shared between the two variables as controlling, for 

each in turn attenuated the effect of the other. This finding is not surprising as triglyceride 

and HDL-cholesterol are known to have a very strong inverse relationship to each other, 

which was also the case in this study (r=−0.49, p=.000).

Indirect effects—The indirect effects of BMI on mI/Cr through triglyceride and HDL-

cholesterol were also significant when assessed by the non-parametric bootstrapping 

procedure (triglyceride 95% CI: 0.0005–0.0041 and HDL-cholesterol 95% CI: 0.0006–

0.0051). Additional adjustments for lipid lowering, antihypertensive and hypoglycemic 

medication did not change the outcome (triglyceride 95% CI: 0.0004–0.0046 and HDL-

cholesterol 95% CI: 0.0007–0.0056).

Discussion

Our main finding was that higher BMI in midlife was significantly related to elevated 

cerebral myo-inositol levels, independent of age and sex. More importantly, this relationship 

was accounted for by dyslipidemia, potentially implicating changes in serum lipid and 

lipoprotein metabolism as mechanisms behind obesity-related alterations in cerebral 

neurochemistry. Since elevated myo-inositol appears to be predictive of future cognitive 
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impairment in patients with Mild Cognitive Impairment, Down syndrome, HIV and Multiple 

Sclerosis (12–14), these results point toward a potentially crucial role for peripheral lipid 

and lipoprotein metabolism in the development of early cognitive vulnerability in 

overweight and obese individuals. Thus, our study is among the first to propose a viable 

biological mechanism that can, at least in part, account for the observed associations 

between midlife obesity and late-life cognitive decline in epidemiological studies (3, 5). 

Somewhat unexpectedly, we did not find an association between BMI and fasting blood 

glucose or mean arterial pressure, possibly because our sample included only participants 

with well-controlled hypertension and diabetes. Fasting glucose and mean arterial pressure 

were retained as covariates in all subsequent analyses as both have been independently 

associated with increased cerebral myo-inositol in prior studies (21, 22). However, replacing 

fasting glucose values with measurements of hemoglobin A1c is worth considering in future 

studies as hemoglobin A1c measurements reflect the integrated glucose concentration over 

time and are much less susceptible to diurnal fluctuations than blood glucose concentration 

(28).

In this study, elevated triglyceride and reduced HDL levels were the markers of 

dyslipidemia that accounted for the association between BMI and alterations in cerebral 

myo-inositol levels. High triglyceride and low HDL levels are the most typical dyslipidemic 

profile associated with obesity (29). Hypertriglyceridemia has been associated with 

cognitive impairment in animals (30) as well as humans (31–33). Obese 

hypertriglyceridemic mice exhibit impaired performance in several cognitive paradigms 

including active avoidance, T-maze, the Morris water maze and food reward lever press 

(30). In human subjects, elevated triglyceride levels have related to poorer short-term 

memory and attention-executive task performance in non-insulin dependent diabetics (32), 

lower memory performance in individuals with high inflammation (33) and steeper 

longitudinal declines in verbal knowledge in older adults participating in long-term follow-

up studies (31). One of the proposed mechanisms for this association is impaired 

maintenance of NMDA-dependent hippocampal long-term synaptic potentiation (30). 

Interestingly, a prior study also found that higher BMI may have an indirect effect on poorer 

memory performance through elevations in myo-inositol (10). Thus, obesity-related 

hypertriglyceridemia may affect cerebral neurochemistry, increasing cognitive vulnerability. 

Elevations in myo-inositol at midlife may be an early marker of this vulnerability in obese 

individuals similar to its role as a biomarker in pre-clinical Alzheimer’s disease.

The second significant mediator of the relationship between increased BMI and elevated 

cerebral myo-inositol levels in our study was HDL cholesterol level. In addition to its 

important role in reverse cholesterol transport, plasma HDL (34), has been shown to 

modulate pathways involved in oxidation (35) and inflammation (36, 37), providing yet 

another potential mechanisms to link dyslipidemia to brain vulnerability and cognitive 

impairment. HDLs inhibit the production of pro-inflammatory cytokines such as 

interleukin-1β and tumor necrosis factor (36). HDLs also have the ability to neutralize 

upregulation of inflammatory adhesion molecules induced by C-reactive protein, another 

sensitive marker of inflammatory disease (37). Since C-reactive protein is known to be 

associated with both poorer cognitive function and greater brain vulnerability in the form of 
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increased cerebral myo-inositol levels (15), it is not surprising that higher plasma HDL 

levels have correlated with better cognitive function in individuals with exceptional 

longevity (38).

Thus, we present new evidence that overweight and obesity in midlife can be linked to early 

brain vulnerability in the form of neurochemical alterations through disturbances in 

peripheral lipid and lipoprotein metabolism. This evidence extends the previous literature 

reporting links between midlife obesity and late-life cognitive impairment by providing a 

potential mechanism and adding to our understanding of the complex interactions between 

peripheral metabolism and brain function. It also re-affirms that the deleterious effects of 

obesity extend well beyond the periphery. However, it is important to acknowledge the 

complexity of the proposed mechanisms. The HDL particle carries over 40 different proteins 

(39), and we are unable at this point to identify which components may be more directly 

linked to the observed effects. It has been recommended that laboratory assessments beyond 

a simple measurement of HDL mass in order to account for the functional heterogeneity of 

HDL (40).

Finally, the limitations of this study need to be noted. First and foremost, the reported effect 

represents the results of a statistical mediation procedure. While it is plausible to suggest 

that dyslipidemia may be driving the observed cerebral neurochemical alterations, it is also 

possible that both may be related to early development or genetic influences. Confidence in 

the reported mechanisms can be gained through longitudinal studies where the temporal 

precedence between dyslipidemia and cerebral neurochemistry can be clearly established. In 

addition, much can be gained by experimental studies where triglyceride and HDL levels are 

systematically manipulated to test if these changes will have a direct impact on cerebral 

myo-inositol concentrations. On the other hand, a larger, randomly selected community 

sample can help establish the external validity of the results as our study was based on a 

relatively small sample of self-selected volunteers with relatively high level of education 

(~15 years). Finally, the imaging methods could be improved by the inclusion of additional 

regions of interest and tissue segmentation. Absolute quantitation of cerebral metabolites 

could serve to alleviate concerns that potential pathology-related changes in creatine 

concentrations might be exaggerating the changes in myo-inositol concentrations reported 

here as ratios to creatine.

One last important point to make is that while we detected a strong association between BMI 

and cerebral myo-inositol in occipitoparietal grey matter, another team reported no BMI-

related neurochemical alterations in posterior brain regions (8, 9). The discrepancy in these 

findings could be due to methodological differences as the different studies utilized magnets 

of different field strength as well as different acquisition parameters. Alternatively, the 

discrepancy might be accounted for by differences in the sample characteristics. While the 

other two studies included only a small percentage of individuals with obese BMI, 10% and 

0%, respectively, in our study, 38% of all participants were classified as obese. Therefore, it 

is possible that significant increases in cerebral myo-inositol in posterior brain areas can be 

detected only at higher BMIs or at higher prevalence of obesity-related complications. 

Studies that experimentally examine the separate and combined influences of obesity and 
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obesity-related complications on brain composition could shed light on the relative 

contributions of these conditions to altered cerebral neurochemistry.

Summary and Conclusions

In summary, we found that higher midlife BMI was linked to cerebral neurochemical 

alterations through disturbances in peripheral lipid and lipoprotein concentrations. Higher 

BMI was related to higher cerebral myo-inositol levels and the relationship was statistically 

accounted for by higher triglyceride and lower HDL levels pointing towards a potentially 

critical role for dyslipidemia in linking midlife obesity to late-life cognitive impairment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Volume of interest borders on high-resolution anatomy (A) and representative spectrum (B)

NAA = N-acetyl-aspartate; Glu = glutamate; Cr = creatine and phosphocreatine; Cho = 

choline and phosophocholine; mI = myo-inositol
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Figure 2. 
Scatterplot showing a significant direct effect of increased BMI on cerebral myo-inositol 

levels
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Figure 3. 
Scatterplots showing a significant relationships between BMI and the proposed mediators, 

triglyceride and HDL-cholesterol levels (panels A & B), as well as significant relationships 

between the proposed mediators, triglyceride and HDL-cholesterol levels, and the outcome 

variable, cerebral myo-inositol concentration (panels C & D).
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Table 1

Selected demographic and physiologic characteristics of the study sample

n=64
Mean±SD

Female/Male 33/31

Age (years) 51±7

Education Level (years) 15±2

Systolic Blood Pressure (mmHg) 125±17

Diastolic Blood Pressure (mmHg) 75±10

Body Mass Index (kg/m2) 29.4±5.7

HDL-Cholesterol (mg/dL) 47.7±16.1

Triglyceride (mg/dL) 163.8±91.8

LDL-Cholesterol (mg/dL) 122.3±33.7

Fasting Glucose (mg/dL) 109.7±44.8

HDL=high-density lipoprotein; LDL=low-density lipoprotein
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Table 2

Bivariate correlations between cerebral metabolite concentrations and demographic variables

n=64
Mean±SD

Age
r (p)

Sex
r (p)

BMI
r (p)

NAA/Cr 1.41±0.10 0.15 (.239) 0.12 (.348) 0.04 (.748)

Cho/Cr 0.19±0.04 −0.08 (.553) 0.20 (.106) 0.07 (.601)

mI/Cr 0.74±0.09 −0.04 (.731) 0.25 (.050) 0.29 (.020)

Glu/Cr 1.45±0.16 0.07 (.559) −0.06 (.656) 0.23 (.063)

NAA=N-acetyl-aspartate; Cr=creatine+phosphocreatine; Cho=choline+phosphocholine; mI=myo-inositol; Glu=glutamate
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Table 3

Partial correlations between myo-inositol concentration and selected physiologic variables adjusted for age and 

sex

mI/Cr
r (p)

Systolic Blood Pressure (mmHg) −0.05 (.701)

Diastolic Blood Pressure (mmHg) −0.18 (.172)

Body Mass Index (kg/m2) 0.28 (.030)

HDL-Cholesterol (mg/dL) −0.38 (.007)

LDL-Cholesterol (mg/dL) −0.09 (.477)

Triglyceride (mg/dL) 0.29 (.018)

Fasting Glucose (mg/dL) 0.27 (.030)
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