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Abstract

Context—Second-generation antipsychotics (SGAS) are increasingly used in the treatment of
many psychotic and non-psychotic disorders. Unfortunately, SGAs are often associated with
substantial weight gain, with no means to predict which patients are at greatest risk.

Objective—To detect alleles of single nucleotide polymorphisms (SNPs) associated with
antipsychotic drug-induced weight gain.

Design—~Pharmacogenetic association study

Setting—Discovery cohort was collected at a U.S. general psychiatric hospital. Three additional
cohorts were collected from psychiatric hospitals in the U.S. and Germany, and from a European
antipsychotic drug trial.

Participants—The discovery cohort was comprised of 139 pediatric patients undergoing first
exposure to SGA treatment. An additional three cohorts were comprised of 73, 40 and 92 subjects.

Intervention—Patients in the discovery cohort were treated with SGAs for twelve weeks.
Additional cohorts were treated for six and twelve weeks.
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Main outcome measure—We conducted a genome-wide association study (GWAS) assessing
weight gain associated with twelve weeks of SGA treatment in patients undergoing first exposure
to antipsychotic treatment. We next genotyped three independent cohorts of subjects assessed for
antipsychotic drug-induced weight gain.

Results—GWAS yielded twenty SNPs at a single locus exceeding a statistical threshold of p <
107°. This locus, near the melanocortin 4 receptor (MCA4R) gene, overlaps a region previously
identified by large-scale GWAS of obesity in the general population. Effects were recessive, with
minor allele homozygotes gaining extreme amounts of weight over the 12-week trial. These
results were replicated in three additional cohorts with SNP rs489693 demonstrating consistent
recessive effects; meta analysis revealed a genome-wide significant effect (p=5.59x10712),
Moreover, we observed consistent effects on related metabolic indices, including triglycerides,
leptin, insulin, and HOMA-IR in our discovery cohort.

Conclusion—These data implicate the MC4R locus in extreme SGA-induced weight gain and
related metabolic disturbances. A priori identification of high-risk subjects could lead to
alternative treatment strategies in this population.

Introduction

Although second-generation antipsychatic drugs (SGAs) are the cornerstone of treatment for
many psychotic and non-psychotic disorders, these medications are associated with
substantial weight gain, including the development of obesity and other cardiovascular risk
factors.! These medication effects are important mediating factors in the reduction in life
expectancy, estimated to reach 20-30 years, in those with chronic and severe mental
ilinesses.? Moreover, SGA-induced weight gain frequently leads to medication non-
adherence and decreased quality of life, and adequate treatments to prevent or ameliorate
weight gain are lacking.3

A subgroup of patients experience severe weight gain following exposure to SGAs. In a
study* of the weight and metabolic effects of SGAs in a unique cohort of 272 antipsychotic-
naive pediatric patients beginning initial treatment with one of four SGAs, we found that
approximately one-quarter of patients treated with risperidone, quetiapine, or aripiprazole
gained more than 14% of their baseline weight, with the top quartile gaining between 15 and
35 pounds, in just 12 weeks of treatment (Figure 1). Olanzapine-treated patients
demonstrated a markedly different distribution, with the majority of subjects experiencing
extreme weight gain. The amount of weight gain was not related to age, pubertal status,
ethnicity, or sex of the subjects, and SGA dosage ranges were relatively restricted. These
data are consistent with multiple clinical reports indicating that a significant proportion of
patients gain extreme amounts of weight upon exposure to SGAs.>7

The use of pharmacogenetic approaches to identify patients at risk for severe SGA-induced
weight gain could lead to targeted interventions to ameliorate effects in high-risk
individuals, as well as provide data on the molecular substrates of SGA-induced weight
gain. To date, however, pharmacogenetic studies of weight gain have been restricted by
methodological and technological limitations. In particular, prior studies have typically
utilized samples of convenience, including patients with varying and often lengthy prior
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exposure to antipsychotics, considerably confounding prospectively-observed weight gain.
Moreover, non-adherence to treatment, a substantial problem in antipsychotic
pharmacotherapy,® can lead to misclassification of non-adherent subjects as low-risk for
weight gain. Finally, only a modest number of genetic loci have been examined, with only
one study (in chronically-treated adults) utilizing genome-wide association.®

Therefore, we conducted the first GWAS study of SGA-induced weight gain in patients
carefully monitored for medication adherence who were undergoing initial exposure to
SGAs. To confirm our results, we next assessed three independent replication cohorts: 1) a
cohort of adult subjects undergoing first exposure to a single SGA (clozapine); 2) a cohort of
adult subjects treated with the same SGAs as in our discovery sample; 3) a cohort of adult
subjects in the first episode of schizophrenia enrolled in a randomized clinical trial of
antipsychotic drugs.14

Subjects: Discovery Cohort

Subjects assessed in the GWAS study were enrolled in an observational cohort study
assessing the weight and metabolic effects of SGASs in pediatric psychiatric patients.
Participants aged 18 to 19 years, and caregivers of all minor participants aged 4 to 17 years,
provided written informed consent; minors aged 9 to 17 years signed informed assent to a
protocol approved by the Institutional Review Board of the North Shore-Long Island Jewish
Health System. Detailed methods have been previously reported.*

Briefly, subjects undergoing initial treatment with SGA were included if: 1) age was <19
years, and 2) prior lifetime exposure to all antipsychotics as a class was <1 week. Exclusion
criteria included: active or past diagnosis of eating disorder; biochemical evidence of thyroid
dysfunction; pregnancy or breastfeeding; any acute non-psychiatric medical disorder.
Specific antipsychotic drug choice, drug dosage and titration schedule were based upon
clinical indications. To ensure adherence with SGA treatment, antipsychotic plasma levels
were measured; individuals with undetectable antipsychotic plasma levels were excluded.

Phenotypic Assessments: Discovery Cohort

Subjects were assessed after 8 or more hours of overnight fasting at baseline and weeks 4, 8
and 12 of treatment. Height was measured using the stadiometer Seca 214. Weight, BMI,
and fat mass were assessed by impedantiometry with the Tanita Body Composition
Analyzer TBF-310. As shown in Figure 1, weight gain profiles after 12 weeks of treatment
for three SGAs (quetiapine, n=36; risperidone, n=135; aripiprazole, n=41) were
indistinguishable from each other, but significantly differed from olanzapine (n=45). An
omnibus chi-square testing the distributions displayed in Figure 1 (merging the lowest two
categories) demonstrated a significant effect of drug (y2=24.68, df=9, p=0.003). When
olanzapine was removed, there was no significant difference across the three remaining
drugs (y2=4.42, df=6, p=0.62), and pairwise comparisons demonstrated each of these
medications differed in weight gain distributions compared to olanzapine (all p’s <0.05), but
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did not differ from each other (all p’s>0.40). Consequently, subjects taking olanzapine were
excluded from the planned GWAS analysis to maintain homogeneity of phenotype.1°

Fasting blood was drawn between 7 and 11 AM, prior to taking morning medications.
Plasma levels were obtained at each post baseline visit (weeks 4, 8 and 12). Glucose and
lipid levels were analyzed with the Roche Hitachi 747 chemistry analyzer and insulin level
was analyzed via Roche Elecsys 2010 immunochemistry analyzer (Roche Diagnostics).
Plasma levels were measured with liquid chromatography at the Cooper Laboratory (NKI,
Orangeburg, NY).

DNA Collection, Genotyping, and Quality Control (QC): Discovery Cohort

Of 272 individuals reported in Correll et al. (2009),6 245 (90.1%) provided blood samples
for DNA extraction. DNA samples were genotyped on ~1M SNPs using the Illumina
Omnil-Quad platform. All QC procedures were performed in SVS 7.3.1 GoldenHelix, Inc.,
Bozeman, MT), except for cryptic identity/relatedness, which was performed in PLINK
17.11 Of 245 available samples, 16 (6.5%) were eliminated during QC due to low call rates
(<97%), sex mismatch, cryptic identity, or cryptic relatedness. Elimination of SNPs with
low call rate (<95%), low MAF (<2%), or out of Hardy-Weinberg equilibrium (p<E-6)
resulted in 803,582 high-quality autosomal SNPs available for analysis. Mean call rate per
sample was 99.7%. Of 229 samples passing QC, 38 were prescribed olanzapine and
excluded from GWAS, and 10 were excluded due to demonstrated SGA non-adherence. 139
subjects completed the full study, with 12-week BMI change data and high-quality genotype
data available for GWAS analysis (Supplemental Tables 1 and 2).

Statistical analysis: Discovery Cohort

Principal components analysis (PCA) was performed using the EIGENSTRAT method2
implemented in SVS 7.3.1 using default settings, and the 10 top principal components were
entered into subsequent GWAS analyses. PCA-corrected correlation/trend tests were
performed to test dominant, recessive, and additive models, using 12-week change in BMI
as the quantitative dependent measure.

Additional cohorts

To validate the GWAS results from the discovery cohort, we identified an additional cohort
of subjects undergoing their first exposure to an SGA with assured adherence with
medication. Details on this cohort have been published previously. 12 Briefly, this cohort
consists of 73 patients without prior exposure to SGAs, beginning initial treatment with the
prototypic SGA, clozapine. Patients were aged 18 to 60 years, diagnosed with schizophrenia
according to DSM-IIIR criteria, and were either treatment refractory or intolerant to
treatment with typical antipsychotics. Exclusion criteria were pregnancy/breastfeeding,
organic brain disorder or severe head injuries, previous medical conditions that required
treatment and were not stable, substance dependence, mental retardation, and severe
personality disorder. Prior to initiating treatment with clozapine, subjects underwent a
medication washout period of 7-14 days. Clozapine dosage was titrated based upon clinical
indication and treatment continued for at least 6 weeks. Clozapine plasma levels were
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monitored to ascertain compliance. Patients underwent weight assessment at baseline and at
6 weeks of treatment.

Additionally, a second replication cohort of 40 subjects was collected from the Charite
University of Medicine, Berlin, Germany.13 Subjects 18-62 years old were diagnosed with
schizophrenia or schizoaffective disorder according to DSM-IV criteria. Hospital admission
was either due to first manifestation or relapse of psychosis with significant deterioration.
Exclusion criteria were the same as described above. Patients were not excluded if they had
undergone previous antipsychotic treatment. Patients underwent 6 weeks of treatment with
risperidone, quetiapine or aripiprazole. Antipsychotic drug choice, drug dosage and titration
schedule were based upon clinical indications (Table 1). Subjects’ weight was assessed at
baseline and following 6 weeks of treatment.

Finally, a third replication cohort of patients treated in their first episode of schizophrenia
was collected as part of the European Union First Episode Schizophrenia Trial (EUFEST).
(Note that only a subset of patients enrolled in the larger trial provided DNA samples).14
Because there was an insufficient number of non-Caucasian subjects available to conduct
meaningful covariates analyses, only Caucasian subjects were included for this report.
Patients were excluded if more than 2 years had passed since the onset of positive symptoms
or if any antipsychotic drug had been used for more than 2 weeks in the previous year, or for
6 weeks at any time. Patients were randomly assigned to one of 4 antipsychotics:
haloperidol, amisulpride, quetiapine, or ziprasidone (as in the discovery cohort, subjects
assigned to olanzapine were excluded from the present study). Patients were excluded from
pharmacogenetic analyses if non-adherence to medication was reported. Weight was
assessed at baseline and after 12 weeks of treatment as part of a longer trial; results are
reported for a total n=92 subjects meeting above criteria (Table 1).

Genotyping of Additional Cohorts

Genotyping of the second two cohorts was completed subsequent to analysis of the GWAS
results from the discovery cohort and was comprised of 5 SNPs highlighted in Table 1a. As
shown in Table 1 and Supplementary Figure 1, the SNPs identified by GWAS of the
discovery cohort were in strong linkage disequilibrium, with D’=1 in most instances. Thus
there was considerable redundancy which obviated the need to test more SNPs in the
replication cohorts. However, there was some difference in minor allele frequencies across
the SNPs in Table 1, with three modes (~21%, ~34%, ~44%) as depicted in Table 1b. The 5
SNPs chosen for replication in the first two replication cohorts were selected based upon
providing a comprehensive assessment across this frequency distribution. SNPs rs1942786
and rs996022, as well as other SNPs in the region, were not selected because they were
either in near complete LD with other selected SNPs, or at very low allele frequencies, or
failed in assay development. No other SNPs from Table 1 were successfully genotyped in
the replication cohorts.

All genotyping was performed using TagMan SNP genotyping assays (Applied Biosystems,
Foster City, CA). Two independent researchers confirmed calling of genotypes and 10% of
the sample was re-genotyped to assure concordance. The concordance rate was 99.5% and
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discordant genotypes were treated as missing data in the statistical analysis. Samples with
>2 missing genotype calls were excluded and are not included in Table 1b.

Finally, genotyping of the EUFEST cohort was performed after all prior analyses had been
completed as part of an ongoing study of antipsychotic drug efficacy. Genotyping was
performed on the Illumina Omni-1Quad platform with QC parameters as described above.
For purposes of the present study, only rs469893 was examined. Rs469893 was selected
after analysis of the above replication cohorts revealed that it was significant in both
replication cohorts (p values of 0.00014 and 0.007, respectively). No other SNP yielded a p
value less than p = 0.05 in all three prior cohorts and were therefore not selected for follow-

up.

Statistical Analysis of Additional Cohorts

Results

Based upon the results from the GWAS of the discovery cohort, we tested for recessive
effects for each SNP by comparing minor allele homozygotes with all others using t-tests,
with change in weight across the 6- or 12-week trial as the dependent measure. Effects of
potential confounds, including sex, race, and baseline weight were tested using ANCOVA.
Meta-analysis of p-values derived from t-tests was conducted using Stouffer’s z trend test,
an extension of Fisher’s method which permits weighting for sample sizes and effect
directions, as implemented in MetaP (http://computel.lsrc.duke.edu/softwares/MetaP/
metap.php).

Discovery Cohort

GWAS of the BMI-change phenotype revealed a striking genotypic effect under the
recessive model (Figure 2a). Twenty SNPs at a single locus exceeded a statistical threshold
of p< E-5 (Table 1a), with no evidence of inflation of test statistics due to population effects
(AGenomic control (Gc) = 1; Q—Q plot; Figure 2b). This locus, extending from coordinates
55934091-56036944 on Chromosome 18, is approximately 190kb downstream from the
MCA4R gene and overlaps the region previously identified by large-scale GWAS studies of
obesity and BMI in the general population.1®16 For each of these SNPs, the minor allele
homozygotes gained significantly more weight over the 12-week trial than either
heterozygotes or common allele homozygotes, which did not differ from each other. Results
did not substantially change when drug assignment, sex, or race were entered into a
regression model. Importantly, distribution of drug assignment across the minor allele
homozygotes did not differ from the proportions in the group as a whole (32=0.86, df=2,
p=0.65). There was also no significant correlation between baseline BMI and delta BMI (r=
-.032; p=.71). Moreover, results did not substantially change when baseline BMI was added
to a regression, and there was no significant association between genotype at any of the top
GWAS SNPs and baseline BMI (for example, p=.32 for rs489693).

Additional cohorts

SNPs emerging from the GWAS are in strong linkage disequilibrium (D’=1 for most SNPs,
Supplemental Figure 1, upper panel), but vary in minor allele frequency (Table 1a), resulting
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in variable degrees of r2 (Supplemental Figure 1, lower panel). We genotyped 5 SNPs,
representing the various levels of minor allele frequency evident at this locus (Table 1a,
highlighted SNPs) in the first two replication cohorts. However, two SNPs (rs6567160 and
rs12967878) produced an insufficient number of minor allele homozygotes (n<5) in either
cohort to test recessive effects. Results for the remaining 3 SNPs are displayed in Table 1b;
r2 values for these three SNPs in the discovery cohort were of moderate strength (rs489693/
rs646749, r2=0.66; rs489693/rs12970134, r2=0.52; rs646749/rs12770134, r?=0.34). Of these
three SNPs, rs489693 yielded consistent and statistically significant recessive effects across
each cohort. Results did not change substantially when race, sex, or baseline weight were
added to an ANCOVA model. We next examined rs489693 in a third replication cohort, and
again obtained statistically significant recessive effects which remained significant when
sex, baseline weight, and study drug were added using ANCOVA. Meta-analysis across all 4
cohorts yielded a strong, genome-wide significant effect (Stouffer’s z trend, p=5.59x10712),
To graphically demonstrate the effects, Figure 3 plots the mean change in weight in each
cohort as a function of genotype at rs489693 (percent weight change displayed in
supplemental figure 2). Baseline weight and BMI did not significantly differ between
rs489693 genotype groups in any of the cohorts.

Metabolic indices

Finally, we examined the relationship of rs489693 genotype to SGA-induced changes in
metabolic indices in our discovery cohort (Table 2). Minor allele homozygotes had
significantly greater increases in triglycerides, leptin, insulin, HOMA-IR and total fat mass
compared to the group of heterozygotes and common allele homozygotes. Other measures
approached significance (p> 0.05 and <0.10), including changes in total cholesterol and
HDL cholesterol.

Discussion

We conducted the first genome-wide association study of SGA-induced weight gain in an
antipsychotic-naive cohort of pediatric subjects, and identified evidence of recessive effects
at multiple SNPs located at chromosome 18g21.32. This peak directly overlaps a region that
has been repeatedly identified as a predictor of weight and BMI in healthy individuals
(Supplemental Figure 1), and has been implicated in obesity, Type-11 diabetes, and related
phenotypes.1516 SNP rs489693 demonstrated statistically significant recessive effects in
three additional independent cohorts, with minor allele homozygotes at risk for extreme
weight gain following a short duration of treatment in all cohorts, as well as consistent
effects on related metabolic indices in our discovery cohort. This locus is approximately
190kb downstream from MC4R, the melanocortin 4 receptor gene, which has previously
been identified as a candidate for weight-related phenotypes, as mutations in this gene have
been linked to extreme obesity in children and adolescents and MC4R knockout mice
develop obesity.1”

A major strength of our approach was the assessment of subjects undergoing their first
exposure to antipsychotic drug treatment, unlike prior GWAS studies of weight change
induced by antipsychotics®. Baseline weight variability due to prior treatment with agents
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known to induce substantial weight gain was therefore minimized, and provided us with
substantially enhanced power to detect the effects of genetic variation on a complex weight
regulation phenotype. Moreover, the use of antipsychotic plasma levels to ensure medication
compliance reduced phenotypic variation due to the nuisance (non-genetic) effects of
medication non-adherence, thereby enhancing the strength of the genotype-phenotype
relationships. This effect may be particularly important in psychotic disorders, in which non-
compliance with treatment is estimated to occur in 40% or more of patients.

While sample size in the discovery cohort was small in comparison to GWAS studies of
complex disease entities and quantitative traits in the general population, GWAS of
pharmacogenetic phenotypes have, in some instances, demonstrated extremely robust effects
in small samples.18:19 While our initial GWAS result did not meet conventional thresholds
for genome-wide significance, the possibility that our result is a false positive is
substantially reduced by three factors: 1) the convergence of results across four independent
cohorts, resulting in a meta-analytic p-value several orders of magnitude beyond genome-
wide thresholds; 2) the inherent biological plausibility of MC4R for weight gain, and 3) the
high prior probability for association to this genomic region based on numerous previous
GWAS of obesity and related phenotypes in the general population.15:16:20-26 Sjmilarly,
while our discovery sample included subjects from multiple ethnic groups, the likelihood
that results are artifacts of population stratification is greatly reduced by several factors: 1)
PCA-correction of the GWAS analysis resulted in no evidence of population stratification
(Asc=1.00); 2) results were replicated in an ethnically homogeneous German sample; 3) the
overlapping obesity locus from general population GWAS studies has been replicated in
African-ancestry populations.27:28

It should be noted, however, that the GWAS signal for antipsychotic-induced weight gain is
not precisely the same as that identified in general population studies. First, our genotypic
effects followed a recessive pattern (Figure 3); heterozygotes did not substantially differ
from common allele homozygotes. Moreover, no SNPs on any chromosome exceeded a
statistical threshold of p<10796 for analyses testing the dominant or additive models in our
cohort. By contrast, GWAS effects reported in the general population literature are additive,
with heterozygotes intermediate to the two homozygous groups. Second, while this genomic
region is marked by considerable linkage disequilibrium with multiple SNPs achieving
nominal associations in both our GWAS and general population studies of obesity, specific
SNP effects differ. For example, a proxy for the strongest additive correlate of general
population obesity was not amongst the top 20 recessive SNPs in our cohort, although it was
nominally significant (see Table 1). Similarly, the SNP in our study (rs489693) has not
emerged as the most strongly associated SNP in general population studies, except for a
single study of waist circumference.20 Further research with larger samples will be needed
to test for multiple, independent allelic effects at this locus, as has been reported in a recent
study of obesity.2°

Our results may inform the design of GWAS studies seeking to identify risk alleles for
complex phenotypes, such as obesity, that are mediated by a plethora of genetic and
environmental factors. In GWAS studies of weight, samples sizes in the thousands were
necessary to achieve statistically significant results, presumably because of the vast numbers
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of unmeasured (and uncontrolled) environmental factors working over variable amounts of
time to influence the ultimate weight phenotype. In the current study, the critical
environmental factor predisposing individuals to weight gain was antipsychotic drug
administration over a short period of time. The experimental control of this one factor
provided us with sufficient environmental homogeneity to detect genome-wide significant
results in a study of slightly more than one hundred, rather than thousands, of subjects.
Future studies of complex phenotypes may benefit from consideration of pharmacological or
other environmental “challenge” paradigms for the detection of susceptibility alleles.

These data have potential clinical implications. For example, a priori identification of those
subjects at increased risk of severe weight gain could lead to alternative treatments other
than SGAs — particularly in patients not suffering from an Axis I psychotic disorder. Of
note, recent data from the 2007 National Ambulatory Medical Care survey3C indicate that
antipsychotic drugs (most commonly quetiapine and risperidone) were prescribed in 21.3%
of patient visits for anxiety disorders, with the largest increase in new patient visits, despite
the fact that there is little evidence for these drugs’s efficacy in anxiety. Therefore, it might
be plausible to consider pharmacotherapeutic strategies that would not include antipsychotic
drugs in those non-psychotic individuals who carry the high risk genotype for weight gain,
as well as increased behavioral and psychosocial interventions focused on dietary and
exercise habits. Finally, research on the co-administration of MC4R agonists, of which
several are being developed,3! in this subset of patients could be informative for the
development of ameliorative strategies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Change from baseline

m >21%

o 14-21%
o 7-14%

m 0-7%

@ weight loss

Distribution of antipsychotic-drug induced weight gain in antipsychotic naive subjects
following 12 weeks of treatment with second-generation antipsychotic drugs. QTP =
quetiapine; RIS = risperidone; ARI = aripiprazole; AVG = average of QTP, RIS and ARI;
OLZ = olanzapine. The Y-axis represents the percentage of subjects in each of five weight
gain categories:e.g.,subjects gaining > 21% of their baseline weight (red); subjects gaining

>14% of their baseline weight (orange), etc.
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Figure 2. Genome-wide Association Study Results

a. Manhattan plot displaying statistical significance levels (-log;gP-values) of correlation/
trend tests for change in BMI in the discovery cohort, plotted by chromosomal position for
all autosomal SNPs. Peak values are observed on chromosome 18, between positions

55.934MB and 56.037MB, as detailed in Table 1A.

b. Q-Q plot displaying statistical significance levels (—logigP-values) of correlation/trend
tests for change in BMI in the discovery cohort, plotted against expected values under the
null hypothesis. With the exception of the most strongly associated SNPs on chromosome

18, there is no deviation from the diagonal (Agc=1.00).
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rs489693 genotype and antipsychotic-induced weight gain in four cohorts of subjects.
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RS489693 GENOTYPE AND METABOLIC CHANGES IN ANTIPSYCHOTIC NAIVE SUBJECTS
FOLLOWING 12 WEEKS OF TREATMENT WITH SECOND GENERATION ANTIPSYCHOTIC

Table 2

DRUGS.
Metabolic Index rs489693 genotype
Fat mass (kg) AC/CC
AA
Triglycerides (mg/dl) AC/CC
AA
Total cholesterol (mg/dl) AC/CC
AA
HDL cholesterol (mg/dl) AC/CC
AA
LDL cholesterol (mg/dl) AC/CC
AA
Glucose (mg/dl) AC/CC
AA
Insulin (ulU/ml) AC/CC
AA
HOMA-IR AC/CC
AA
Leptin (ng/ml) AC/CC
AA

Mean(SEM)

4.87(0.46)
10.03(1.63)

7.29 (5.60)
51.67(17.5)

3.18(2.25)
15.73(5.73)

0.03(0.81)
-2.87(1.18)

1.78(1.75)
7.50(4.70)

1.56(0.86)
3.07(2.74)

0.35(0.75)
4.91(1.88)

0.12(0.17)
1.23(0.49)

3.40(0.68)
8.27(3.10)

p value (2-tailed)
<0.001

0.011

0.066

0.052

0.292

0.566

0.043

0.033

0.028
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