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ABSTRACT. To  assess relationships of total plasma cho- 
lesterol (TC) and triglyceride (TG) values to suicide, sui- 
cide ideation, and hospitalization for psychiatric disease, 
we studied 220 children, ages 5 to 18  y, hospitalized with 
affective, adjustment, disruptive, ansiety, schizophrenic, 
other, and organic psychiatric disorders. The 135 male and 
8 5  female patients had higher T G  values ( p  = 0.0001 and 
0.0003, respectively) and higher Quetelet Indices ( p  = 
0.0001 and 0.003, respectively) than the 732 male and 316 
female schoolchild controls; male patients had higher T C  
values than male controls ( p  = 0.014). Substance abuse in 
patients was an independent inverse determinant of 'l'C 
value ( p  = 0.05); TG value correlated positively with 
alcohol use (p 5 0.1) and sustance abuse (p < 0.05). After 
covariance adjustment for age, race, sex, and Quetelet, 
children having adjustment disorders with depression had 
much lower covariance-adjusted T C  value than control 
schoolchildren (3.91 versus 4.29 mmol/I,, p = 0.003), 
whereas those ni th  disruptive behavior with oppositional 
defiant disorder had much higher adjusted T C  value (5.09 
mmol/L, p = 0.0001). After covariance adjusting for age, 
race, sex, Quetclct, cigarette smoking, alcohol use, and 
substance abuse, children having adjustment disorders with 
concomitant depression had the highest group suicide tcnd- 
encies (attempts and ideation) and the lowest covariance- 
adjusted T C  value (4.03 mmol/L). Conversely, children 
having disruptive behavior ni th  attention deficit hyperac- 
tivity disorder or disruptive behavior with oppositional 
defiant disorder had 50% lower suicide indes than those 
with adjustment disorders with concomitant depression and 
higher adjusted 'TC levels (4.45 and 5.12 n~mol/I,, p = 
0.0003). Children with psychiatric hospitalizations have 
high TG values, and those with adjustment disorders ni th  
concomitant depression have low TC values, which is pos- 
itively associated with suicide tendencies. \Ye speculate 
that the associations between low T C  level, high TG level, 
suicide tendency, and hospitalization for psychiatric dis- 
ease do not reflect cause and effect but may be epiphenom- 
ena. (Pediatr Res 35: 602-610, 1994) 

INTRODUCTION 

In prospective epidemiologic studies, individuals with plasma 
total cholesterol values in the lowest quartile ( I )  or less than 4.14 
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mmol/L (2, 3) have experienced greater nonillness mortality 
than those with average or high cholesterol levels. There is also 
evidence from metaanalysis of randomized, controlled, primary 
prevention trials of cholesterol lowering that treated men had 
more suicide and trauma deaths (nonillness mortality) than 
controls (4-6). However, Wysowski and Gross (7) have chal- 
lenged the contention that cholesterol lowering might be causally 
related to  nonillness mortality in primary prevention trials (5, 
6). They reported that the study subjects with nonillness mortal- 
ity often had a history of alcohol abuse or  emotional problems 
or had been so noncompliant with regard to  the study medication 
as to achieve little to no cholesterol lowering (7). In aggregate, 
the epidemiologic (1-3) and controlled clinical trial (4-7) asso- 
ciations of low or  lowered serum cholesterol with increased 
nonillness mortality are currently poorly understood, but they 
have substantial public health implications (4). 

Low serum cholesterol values have been reported in associa- 
tion with various psychopathologic conditions, such as schizo- 
phrenia (8) and affective disorders (9- 1 I), and is seen in criminals 
with diagnoses of violent or aggressive conduct disorders (12- 
14). None of the studies of the associations of low cholesterol 
level with psychopathologic conditions (8-14), however, have 
accounted for diet, alcohol, or substance abuse. Psychopathologic 
disorders (8- 14) may be associated with malnutrition or alcoholic 
liver failure, conditions that often lower plasma cholesterol, o r  
with substance abuse, for which there is as yet no body of 
evidence as to cholesterol- or triglyccride-altering effect. 

Recently, we studied hypocholesterolemia in 203 patients hos- 
pitalized because of affective disorders compared with 1595 self- 
referred subjects in an urban supermarket screening (9, 10). Low 
plasma cholesterol value (<4.14 mmol/L) was four to 10 times 
more common in patients with affective disorders than in super- 
market screenees (9, 10). We postulated that undernutrition, 
alcohol dependence, o r  both as a consequence of affective dis- 
orders may induce hypocholesterolemia, thus in part accounting 
for the reported inverse association of plasma cholesterol value 
with suicide deaths in prospective epidemiologic studies (1-3). 
Morgan cl al. (1 I) carried out a prospective cohort study of 1020 
adult white men to assess the relationship of mood to plasma 
cholesterol levels. In men ages 70 and older, symptoms ofdepres- 
sion were more common in the group with plasma cholesterol 
values below 4.14 mmol/L, and depressive symptoms correlated 
inversely with plasma cholesterol. These findings persisted after 
adjustments for age, health status, weight loss, and change in 
cholesterol value during the preceding 1 3  y (1 1). 

High triglyceride values may also be a determinant of symp- 
toms of depression (15, 16). Recently, we studied 23 patients 
referred to the Jewish Hospital Cholesterol Center in Cincinnati 
for diagnosis and therapy of severe hypertriglyceridemia [typi- 
cally >11.3 mmol/L(15, 16)]. At study entry, 61 % ofthe patients 
with hypertriglyceridemia had a normal Beck Depression Index 
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score (<lo)  (17), 22% had a score of 10-18 (mild to moderate 
depressive symptoms). 13% had a moderate to severe score 
(between 19 and 29), and 4% had severe depressive symptoms 
(230) (16). After major (46%) lowering of plasma triglyceride 
values in  these patients with diet plus Lopid (15, 16). highly 
significant reductions occurred in the Beck Depression Index 
scores. The greater the reduction in triglyceride value, the greater 
the reduction in the Beck Depression Index. Fowkes ct a/. (18) 
evaluated 1600 adult men and women with the Bedford Foulds 
personality deviance scale. They observed a positive correlation 
of serum triglyceride values with hostile acts and domineering 
attitude in both sexes ( 1  8). Whether the neurobehavioral corre- 
lates of high plasma triglyceride levels (15, 16, 18) overlap or are 
distinct from those associated with low plasma cholesterol levels 
is presently unknown (4). 

Suicides, homicides, and accidents taken together are the 
leading cause of death for persons between the ages of 1 to 39 y 
in the United States (19-21). Suicide is currently the third leading 
cause of death for young people between the ages of 15 and 24 
y (22) and has become the second leading cause of morbidity in 
this age group (23). Major risk factors for adolescent suicide 
include depression, alcohol and substance abuse, family conflict, 
and conduct disturbance (23, 24). Estimates for actual suicide 
attempts in children and young adults are 3% for elementary 
students, 1 1 % for high school students, and 15 to 18% for college 
students (25). 

Because suicide is a major public health problem in children 
and young adults (1 9-25), because low plasma cholesterol values 
have been associated with increased nonillness mortality (1-6). 
and because low cholesterol or high triglyceride values have been 
associated with psychopathologic disorders (1 2- 14) and with 
symptoms of depression (9- 1 1, 15, 16, 18), our specific aim in 
the current study was to  assess relationships of plasma cholesterol 
and triglyceride values to suicide, suicide ideation, and hospital- 

ization for psychiatric disease in 220 children from the ages of 5 
to 18 y. 

MATERIALS AND METHODS 

Prrtict1t.s. With no selection bias, we examined 220 patients' 
charts, comprising all pediatric admissions to  the Millcreek Psy- 
chiatric Center for Children in Cincinnati, Ohio, from January 
1. 1992, t o  March 31, 1993. This work observed a protocol 
approved by the State of Ohio Psychiatric Hospital Board. 

Corltrol children. Healthy control children ( 1 1  = 1048) came 
from three longitudinal studies of coronary heart disease risk 
factors in schoolchildren. They included I )  boys from 13 greater 
Cincinnati area parochial schools, 2 )  boys and girls from nine 
public elementary schools in the biracial, suburban Princeton 
School District, and 3) girls from public and parochial schools 
in Hamilton County. These studies were carried out from 1984 
to 1992. The children were recruited by grade in school without 
any selection bias (race, sex, socioeconomic status, family history 
of cardiovascular disease, for example). The Boys' Maturation 
Study, a longitudinal evaluation of sexual maturation and lipids, 
contributed 5 17 control boys, ages 10- 16 y, from the 13 greater 
Cincinnati parochial schools. Their participation rate was 74%. 
The second group contributing to the control schoolchildren 
included 215 boys and 234 girls, ages 8-13 (grades 3-7) at entry 
to the Princeton Fitness 2000 project, a program of nutritional 
modification. Their participation rate was 60%. The  third group 
contributing to our controls, 82 girls, ages 10-16 y, came from 
Hamilton County public and parochial schoolgirls who were 
members of school classes from which children were recruited 
for the National Growth and Health Study but who were more 
than 1 wk too young ( 4 . 9 8  y) o r  1 wk too old (>I 1.02 y) for 
that study. Their participation rate was 75%. Thus, our school- 
child controls encompassed a variegated biracial group with a 

Table I .  Least sqlrrirc t ~ ~ c a t u  (tq. anrr1jai.s c!fcororiancc.). ~rr~arjjlrstcd t~~cut l s ,  rind n~cciiutu oftotal plust?~a ci101c.stcrol utlri 
trigljccride (r11t~1oi/L) ra1lrc.s O j *  psj-cllirrtric riirrgtlosi.~ grolrps utlri strt?~rolrps in 220 pcriiarric psjrlriatric inputicr1ts* 

TC TG 

Unadjusted Unadjusted 
Adjusted Adjusted 

Subgroup Diagnosis group t1 LS Mean Mean Median LS Mean Mean Median 

I Affective disorders 71 4.55t 4.50 4.37 1.32 1.3 1 1.13 
1-1 Bipolar 20 4.58$ 4.58 4.58 1.54 1.48 1.15 
1-2 Major depression 19 4.50 4.40 4.40 1.20 1.20 1.16 
1-3 Dysthymia I8 4.63$ 4.55 4.32 1.17 1.17 0.97 
1-4 Depressive NOS 1 1  4.58 4.45 4.37 1.30 1.31 1.10 
(1-4') Schizoaffectivc$ 3 

11 Adjustment disorders 64 4.16t 4.19 4.14 1.24 1.25 1.03 
11- l With depression 37 4.03$ 3.98 3.83 1.25 1.25 0.98 
11-2 Others 27 4.3711 4.47 4.55 1.23 1.24 1.10 

111 Disruptive behavior 58 4.47 4.55 4.50 1.29 1.29 1.12 
111-1 ADHD 24 4.45V 4.53 4.22 1.33 1.28 0.95 
111-2 Conduct disorder 19 4.34** 4.27 4.50 1.26 1.32 1.32 
111-3 Oppositional defiant 15 5.12$llV** 5.20 5.20 1.22 1.30 1.38 

1V Anxiety disorders 12 4.76 4.63 4.7 1 1.22 1.14 0.89 
V Other 6 4.47 4.29 4.16 0.90 1.24 1.04 
VI Schizophrenia 5 5.02 4.99 4.99 1.12 1.13 1.10 
VII Organic 4 4.58 4.60 4.73 1.42 1.38 0.60 

*Covariance adjusted for age. race. sex, Quetclct Index. cigarette smoking. alcohol use. and substance abuse. p values taken from analysis of 
covariance. TC. total plasma cholesterol value; TG. triglyceride value; LS, least square; NOS. not otherwise specified; ADHD. attention dcficit 
hyperactivity disorder. 

t Group I1 differs from group I ( p  = 0.016). 
$Group 11-1 differs from groups 1-1. 1-3, and 111-3 ( p  = 0.03. 0.03. and 0.0003. rcspcctivcly). 
i j  Three schizoaffcctive children included in the 71 with alTective disorders. but because t1 was only three. they were not included in the nine 

subgroups. 
11 Group 11-2 differs from group 111-3 ( p  = 0.02). 
7 Group 111-1 differs from group 111-3 ( p  = 0.03). 
**Group 111-2 differs from group 111-3 (p  = 0.02). 
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- Control Group 

Fig. 1. Comparison of plasma total cholesterol levels after covariance adjustment for age, race, sex, and Quetelet Index; nine psychiatric diagnostic 
subgroups are displayed [bipolar, major depression (~najor depre~s), dysthmia, depression not otherwise specified (depressive NOS), adjustment 
disorder with depression (adj~rstldepress), adjustment disorder (other) (adjlrstlothcr) attention deficit hyperactivity disorder (ADIID), conduct 
disorder (corldttct dis), and oppositional defiant (oppositiorlal)] vs healthy schoolchild controls. 

- Control Group 
Fig. 2. Comparison of triglyceride levels after covariance adjustment for age, mce, sex, and Quetelet Index; nine psychiatric diagnostic subgroups 

vs healthy schoolchild controls. See legend to Figure I for explanation of subgroups. 

wide range of socioeconomic status from the greater Cincinnati 
metropolitan area. Participation rates were primarily dependent 
on  the level of grant support for staff for student recruitment, 
sampling, and rerecruitment efforts for nonparticipants. In the 
Princeton Fitness 2000 study (n = 449), participants and non- 
participants did not differ (p  > 0.1) with regard to  age and 
Quetelet Index. Comparisons of fasting plasma cholesterol and 
triglyceride levels between participant and nonparticipant control 
schoolchildren could not be conducted because nonparticipants 
did not have lipid profiles. 

Information on  age, race, sex, height, and weight was obtained 

in the three subgroups of control schoolchildren. No questions 
about substance abuse or prescription medications were asked. 
interviewers collected information on smoking and alcohol in- 
take only in the 5 17 control boys in the parochial schools and 
not in the other control schoolchildren. Because we did not have 
smoking or alcohol data for the remaining 531 schoolchild 
controls, we chose not to  present partial smoking or  alcohol data 
for controls. 

Lipids and lipoprotein cholesterol levels were measured in a 
Lipid Research Clinics standardized laboratory for the 1048 
schoolchildren after a 12-h fast. The psychiatric inpatients' cho- 
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Table 2. Unirariate detcrtninants ufcholestcrol a n d  trig1)'ccridc 
rallic~s in 220 cliildrcrl (S~rarnran  correlation coefficiolt.~) 

Whole n r o u ~  r value D value 

Total cholesterol 
Correlation pair 

Substance abuse 
Race* 

Triglyceride 
Quetelet Index 
Alcohol 
Alcohol amount 
Substance abuse 
Cigarette smoking 
Cigarette amount 

*White = I ,  black = 2. 

Table 3. Af~tltivariate detcrtninants of plasrna cholcstcrol a n d  
tri,qll~ccride va1uc.s (St~>p\tise rc~,yre.s.siot~)* 

Standardized Model 
Dependent Explanatory regression 

variable variable coefficient 17 R' P 

TC Substance abuse -0.14 0.05 0.05 0.006 
Race 0.14 0.047 

TG Cigarettes 22.7 0.027 0.10 0.0004 
Race -20.6 0.033 
Quetelet index 15.4 0.026 
Sex -18.1 0.05 

*Whole group, t i  = 102. Model: TC = age. sex (males = I .  females = 
3). alcohol. cigarettes, substance abuse. Quctelet. and race (whites = I ,  
blacks = 2). TG = Age, sex (males = I .  females = 2). alcohol. cigarettes, 
substance abuse, Quetelet, and race (whites = I .  blacks = 2). 

lesterol and triglyceride determinations were performed (after a 
12-h fast) in a separate College of American Pathologists but 
non-Lipid Research Clinics standardized laboratory. However, 
the same enzymatic methods (9) and standards were used for 
measurement of plasma total cholesterol and triglyceride values 
in the psychiatric inpatient and schoolchild control cohorts, and 
they provided comparable results. H D L  and LDL cholesterol 
values were not measured in psychiatric inpatients because of 
limited funds for patient studies. 

Clinical data acqlrisition in paticnr.~. Axis I and axis I1 admit- 
ting diagnoses were recorded for each patient. We also recorded 
the data that had been systemically obtained by hospital staff 
interviews and by laboratory services on admission for all chil- 
dren, as follows: I )  fasting plasma cholesterol and triglyceride 
values; 2) height, weight, and calculated Quetelet Index [(kg/ 
cm2) x 10001; 3) cigarette smoking (yes, no, and if yes, number 
of cigarettes per day); 4) alcohol intake (yes, no, and if yes, 
number of beverages per day); 5) history of suicide attempt o r  
suicide ideation; 6)  medication use, broadly grouped in the 
following categories: antidepressants, antihypertensives, mood 
stabilizers, neuroleptics, and stimulants; and 7) current history 
of substance abuse (marijuana, crack. cocaine. hcroin, amphct- 
amines, barbiturates, and LSD, for example). Information re- 
garding substance abuse, alcohol, and smoking was obtained by 
interviewers at the time of psychiatric hospital admission. Ques- 
tions about substance abuse focused on  current substance abuse 
(primarily in the week before admission). 

Statistical a t ~ a l ~ ~ s c ~ s .  T o  compare healthy control schoolchil- 
dren (n = 1048) t o  the 220 psychiatric inpatient children, we 
used analysis of covariance (26, 27). Plasma cholesterol and 
triglyceride values were adjusted for age, Quctelet Index, and 
race, with subsequent comparison of least square means [gener- 
ated by analysis of covariance (26. 27)]. Also, Quetelet Indices 
were adjusted for age and race, with subsequent comparison of 
least square means (26, 27). Both sets of data were gathered 
separately for boys and girls. 

T o  further compare patients \*crsus control children, we 
matched 361 controls to patients by sex, race, and age ( f  1 y). 
After determining the 361 controls' 10th percentile for choles- 
terol level and the 90th percentiles for triglyceride value and 
Quetelet Index, these cutpoints were then used to determine 
whether the observed percentages of patients falling below the 
controls' 10th percentile for cholesterol value or above the con- 
trols' 90th percentile for triglyceride value or  Quetelet Index were 
more than those expected (x' analysis). 

Analysis of covariance (26, 27) was used to compare fasting 
plasma cholesterol and triglyceride values among psychiatric 
diagnosis subgroups, with only p values 5 0.03 displayed because 
multiple comparisons were made (Table 1). Arbitrarily, statistical 
analyses were performed only in subgroups with 10 patients o r  
more (Table 1). The data for psychiatric diagnosis subgroups 
with less than 10 patients are presented for descriptive purposes 
only (Table 1). Plasma cholesterol and triglyceride levels in the 
psychiatric diagnosis subgroups were covariance adjusted for age, 
sex, race, Quetelet Index, alcohol use, smoking, and substance 
abuse, with subsequent comparison of least square means (Table 
I), which were generated by analysis of covariance (26, 27). 

Analysis of covariance (26, 27) was used to compare plasma 
cholesterol and triglyceride levels in control children with pa- 
tients in the nine major psychiatric diagnosis subgroups after 
covariance adjusting for age, sex, race, and Quetelet Index (Figs. 
1 and 2). Because much of the data were not normally distrib- 
uted, nonparametric univariate Spearman correlations were cal- 
culated (26, 27) (Table 2). 

Multivariate determinants of plasma cholesterol and triglyc- 
eride values were assessed by stepwise regression analysis (26,27) 
with explanatory variables including age, sex, race, Quetelet 
Index, alcohol use, cigarette smoking, and substance abuse (Table 
3). A significant model p value indicates that some linear func- 
tions of the parameters in the model are significantly different 
from zero (Table 3) (26, 27). 

T o  evaluate whether differences existed between psychiatric 
diagnosis groups for suicide tendency (suicide attempts and 
ideation) Icrsus no suicide tendency, we performed logistic 
regression after covariance adjusting for age, sex, race, Quetelet 
Index, alcohol use, smoking, and substance abuse, with group 
differences assessed by maximum likelihood analysis (26, 27). 

RESULTS 

Cl~olcsrcrol mnd t rigljacride \,ullrc7s and  Qlrc1c.k.t 1nde.v. The 
220 inpatient children with psychiatric disease included 135 boys 
(46 black, 85 white, four other) and 85 girls (24 black, 56 white, 
five other). The cohort of 1048 control schoolchildren included 
732 boys (432 black, 300 white), and 3 16 girls (203 black, 1 13 
white). Of the 220 patients, 64% were white, which was not 
different from the 6 1 % of the 1048 controls who were white (p  
> 0.0 I). Boys comprised 6 1 % of patients and 70% of controls 
( p  = 0.0 13). 

Mean (SD) ages for male patients and controls were 12.4 5 
3.3 and 12.9 + 2.7 y, respectively ( p  < 0.03), and for female 
patients and controls they were 13.1 f 3.1 and 10.5 + 1.9 y, 
respectively ( y  5 0.0001). Least square mean (SEM) plasma 
cholesterol values (covariance adjusted for age, race, and Quetelet 
Index) were higher (4.43 f 0.067 mmol/L) in male patients (11 
= 135) than in male controls (11 = 732) (4.25 + 0.028 mmol/L, 
p = 0.014), as were triglyceride values (1.28 5 0.042 rcrslu 0.77 
5 0.017 mmol/L, p = 0.0001). Least square mean Quetelet 
Indices (covariance adjusted for age and race) were higher in 
male patients than in male controls (2.17 f 0.04 vcrsus 2.007 + 
0.16 mmol/L, p = 0.000 1). Least square means derived from 
analysis of covariance were nearly identical to the raw, unad- 
justed means for cholesterol and triglyceride values (Table 1). 

Least square mean (SEM) plasma cholesterol values (covari- 
ance adjusted for age, race, and Quetelet Index) did not differ in 
female patients (11 = 85) rcrsus female controls (n = 316) (4.38 
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RACE 

WHITE 0 BLACK OTHER 0 I N K  

0 
AFFECTIVE ADJUSTMENT DISRUPTIVE 

GENDER 

MALE 0 FEMALE 

AFFECTIVE ADJUSTMENT DISRUPTIVE 

AGE QUETELET 

6 
5 
4 
3 
2 
1 
0 

AFFECTIVE ADJUSTMENT DISRUPTIVE 

Fig. 3. Patients in the three major psychiatric diagnosis groups (affec 
gender, mean c SD age (y), and mean ? SD Quetelet Index. 

+ 0.093 versus 4.39 + 0.043 mmol/L, p = 0.92). However, 
female patients had higher covariance-adjusted triglyceride val- 
ues (1.08 + 0.05 vcrslrs 0.88 + 0.022 mmol/L, p = 0.0003) and 
higher Quetelet Indices (2.12 + 0.05 I3crsirs 1.95 + 0.02, p = 
0.003). 

The unadjusted plasma cholesterol loth percentile values in 
male and female controls matched to male and female patients 
by race and age were 3.28 and 3.44 mmol/L, respectively, the 
90th percentile triglyceride values were 1.30 and 1.4 1 mmol/L, 
and the 90th percentile Quetelet Indices were 2.47 and 2.77. 
With these cutpoints for patients, the bottom decile plasma 
cholesterol value (present in 7.5% of boys and 17% of girls) was 
not overrepresented ( p  > 0. l), but top decile triglyceride values 
were markedly overrepresented in patients [35% of boys ( p  < 
0.0001), 27% of girls ( p  = 0.002)]. Top decile Quetelet Indices 
were overrepresented in male patients (2 1 %, p = 0.03) but not 
female patients (l7%, p = 0.15). 

Psjrhiatric diagtroses it1 it~patictrr childrc~tr. There were seven 
classes of axis I admitting psychiatric diagnoses, including three 
large groups: affective disorders (n = 71), adjustment disorders 
( n  = 64), and disruptive behavior disorders ( t l  = 58) (Table 1). 
Four smaller axis I diagnosis groups included anxiety disorders 
(n  = 12), other disorders (n = 6), schizophrenia (n = 5), and 
organic disorders (tz = 4) (Table 1). 

Of the 71 patients with affective disorders, there were four 
subgroups of patients: bipolar depression, major depression, dys- 
thymia, and depressive disorders not otherwise specified (Table 
1). Of the 64 children with adjustment disorders, there were two 

0 
AFFECTIVE ADJUSTMENT DISRUPTIVE 

:live disorders, adjustment disorders. and disruptive behavior) by race, 

subgroups: adjustment disorders with depression and all others 
(Table 1). Subgrouped under the broad diagnosis of disruptive 
behavior were attention deficit hyperactivity disorders, conduct 
disorders, and oppositional defiant disorders (Table 1). 

Cllaractcristics (fpsjrltiatric itrpatictrts in thrcc largest psjrhi- 
atric dia,ytrosis groirps. Children in the three largest psychiatric 
primary diagnosis groups (affective disorders, adjustment disor- 
ders, and disruptive behavior) did not differ by race, gender, 
alcohol abuse, substance abuse, age, or Quetelet Index ( p  2 0. I 
for each) (Figs. 3 and 4). By analyses, children in the affective 
disorders group differed from the adjustment and disruptive 
groups by virtue of being on more prescription medications (Fig. 
4; x' = 7.22, p = 0.027). 

P1asr)za cholcs~crol atrd tri,&acridcj lc~vels rclarcd to psjrhia~ric 
dia,ytiose~. After covariance adjusting for age, race, sex, Quetelet 
Index, cigarette smoking, alcohol use, and substance abuse, 
adjusted plasma triglyceride levels did not differ ( p  > 0.10) 
among the seven major psychiatric diagnostic groups or among 
the nine diagnostic subgroups of the three largest psychiatric 
groups (Table 1). 

Among the three largest broad psychiatric diagnosis categories, 
the lowest unadjusted mean and median cholesterol values and 
the lowest covariance-adjusted mean cholesterol levels were ob- 
served in the 64 children with adjustment disorders (Table 1). 
Children with adjustment disorders had lower adjusted mean 
cholesterol value (4.16 mmol/L) than those with affective disor- 
ders (4.55 mmol/L, ( p  = 0.016; Table 1). 

Of the nine major subgroups of the three largest psychiatric 
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ALCOHOL ABUSERS SUBSTANCE ABUSERS 

YES NO 

AFFECTIVE ADJUSTMENT DISRUPTIVE 

YES 0 NO 

AFFECTIVE ADJUSTMENT DISRUPTIVE 

ON PRESCRIPTION MEDICATION 

YES 0 NO 

- .n - :: 1 
a fin 

AFFECTIVE ADJUSTMENT DISRUPTIVE 

Fig. 4. Patients in the three major psychiatric diagnosis groups (affective disorders, adjustment disorders, and disruptive behavior) by percentage 
of patients as alcohol abusers, substance abusers. or those taking prescription medication. 

Attemptlldeatlon Not  Sulcidal 

Adjustment Affective Disruptive 

Fig. 5. Percentage of admissions with suicide attempts and ideation 
and nonsuicidal admissions in children with adjustment disorders, affcc- 
tive disorders, and disruptive disorders. 

diagnosis groups, the lowest least square mean total cholesterol 
value (4.03 mmol/L) was seen in the 37 children who had 
adjustment disorders with depression (Table 1). Conversely, the 
highest least square mean total cholesterol value (5.12 mmol/L) 
was seen in the 15 children with oppositional defiant disorders 

(disruptive behavior) (Table I). The 37 children having adjust- 
ment disorders with depression had lower ( p  = 0.03) adjusted 
total cholesterol values (4.03 mmol/L) than children with bipolar 
affective disorders (4.58 mmol/L), dysthymia (4.63 mmol/L, p 
= 0.03), and oppositional defiant disorders (5.12 mmol/L, p = 
0.0003) (Table 1). Children with oppositional defiant disorders 
also had higher covariance-adjusted cholesterol values (5.12 
mmol/L) than children with conduct disorders (4.34 mmol/L, p 
= 0.02), all other adjustment disorders (4.37 mmol/L, p = 0.02), 
and attention deficit hyperactivity disorders (4.45 mmol/L, p = 
0.03) (Table 1). 

After covariance adjusting for age, race, sex, and Quetelet 
Index, least square mean adjusted plasma total cholesterol (Fig. 
I )  and triglyceride (Fig. 2) values in the nine major psychiatric 
subgroups were compared with controls. The cholesterol levels 
in the 37 children having adjustment disorders with depression 
were much lower than those in schoolchild controls ( p  = 0.003, 
Fig. I), whereas the cholesterol levels were much higher in the 
15 children with oppositional defiant disruptive behavior than 
in controls ( p  = 0.0001, Fig. I). Triglyceride levels in the nine 
major psychiatric subgroups were much higher than those in 
controls after covariance adjusting for age, sex, race, and Quetelet 
Index (Fig. 2). 

Utlivariurc und tt~lr l~ivariutc dc~tcrtnit~utlts rfplusnza totul cllo- 
Ic~stslcrol arlll 1rig1~'crridc t,ulrrc~.s. The total cholesterol value was 
inversely associated with substance abuse (11 5 0.01) and posi- 
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Fig. 6. Total cholesterol levels and suicide tendencies by subgroup 
psychiatric diagnosis, with concurrent subgroup least square mean total 
plasma cholesterol levels (mmol/L) after covariance adjustment for age; 
race; sex; Quetelet; and cigarette, alcohol, and substance abuse. Suicide 
index: (0 = not suicidal, 1 = suicide ideation, 2 = suicide attempt). 
ADIID, attention deficit hyperactivity disorder; # p  < 0.01 compared 
with adjustment disorder with mood disturbance. 

tively associated with race ( p  5 0.02) (higher in blacks) (Table 
2). The triglyceride values were positively associated with 
Quetelet Index, alcohol (yeslno), the amount of alcohol, sub- 
stance abuse, cigarettes (yeslno), and the number of cigarettes 
(Table 2). 

O n  multivariate analysis, total cholesterol value was inversely 
associated with substance abuse and positively associated with 
race (higher in blacks) (Table 3). Substance abuse and race 
accounted for 5% of the variance of total cholesterol value ( p  = 
0.006). The triglyceride values were positively associated with 
cigarette use and Quetelet Index, were higher in whites, and were 
hi$er in boys (Table 3). A total of 10% of the variance 
of triglyceride values could be accounted for ( p  = 0.0004) 
(Table 3). 

Associatioris oJ slricid~. attertrpts arid slricYdc1 idrcrtion ~ ~ i t l i  
psychiatric diagrlosis grolrps arld \tit11 total plasrna chol~~stcrol 
levels. After covariance adjusting for age, race, sex, Quetelet 
Index, alcohol use, cigarette smoking, and substance abuse in 
the three major psychiatric diagnosis groups, children with ad- 
justment disorders [who had the lowest adjusted mean total 
cholesterol value (4.16 mmol/L)] and children with affective 
disorders (least square mean total cholesterol value, 4.55 mmoll  
L) were much more likely ( p  = 0.003 a n d p  = 0.003, respectively) 
to  be suicidal o r  have suicide ideation than children with disrup- 
tive behavior whose least square mean cholesterol value was 4.47 
mmol/L. Of children with disruptive behavior, 54% had at- 
tempted suicide or  had suicide ideation compared with 8 1 % of 
those with adjustment disorders and 79% of those with affective 
disorders (Fig. 5) (x' = 13.4, p = 0.001). Within the affective 
disordersgroup and in the group with adjustment disorders there 
were n o  differences ( p  > 0.1) in total cholesterol value, triglyc- 
eride value, age, Quetelet Index, alcohol use, cigarette smoking, 
o r  substance abuse between the children who were suicidal o r  
had suicide ideation lrrslrs those who were not suicidal. How- 

ever, in the group of children with disruptive behavior, children 
who were suicidal o r  had suicide ideation were older ( p  = 0.01), 
more likely to abuse alcohol ( p  = 0.0006), smoked more ( p  = 
0.006), and were more likely to  abuse drugs ( p  = 0.03). 

We then examined whether suicide tendency differed among 
the nine major diagnostic subgroups within the three major 
psychiatric diagnoses (Table I ) .  T o  d o  this examination, we 
assessed whether differences existed in an arbitrarily developed 
suicide index among diagnostic subgroups (Fig. 6). Children with 
adjustment disorders and concomitant mood disturbance 
(depression), the group with the lowest covariance adjusted mean 
total cholesterol value (4.03 mmol/L), had much higher suicide 
indices than those in children with attention deficit hyperactivity 
disorder ( p  = 0.005) or oppositional defiant disorders ( p  = 
0.009), groups that respectively had higher least square mean 
total cholesterol values of 4.45 and 5.12 mmol/L ( p  = 0.0003) 
(Fig. 6). 

Lipids arid axis 11 diagtiosc~s. Axis I1 diagnoses included de- 
velopmental disorders (n = 45), personality disorders (11 = 67), 
and no diagnoses (n = 108). Plasma cholesterol and triglyceride 
values did not differ ( p  > 0. I) by axis I1 diagnosis. 

Association ofpllarmacologic agctlts with total cholesterol a n d  
trigljrcride valiic~. Five major drug groups were used in these 
children: antidepressants (tt = 26), antihypertensives (n = 4), 
mood stabilizers (n = 16), neuroleptics ( n  = 22), and stimulants 
(n = 16). Covariance-adjusted total cholesterol and triglyceride 
values did not differ among any of these five groups ( p  > 0.1). 

DISCUSSION 

Whereas bottom decile total cholesterol value was not overre- 
presented among children with psychiatric illness compared with 
healthy schoolchild controls, patients had a striking enrichment 
with hypertriglyceridemia. Triglyceride levels did not, however, 
differ by psychiatric diagnosis group. Obesity, a known deter- 
minant of triglycerides (28), may have contributed to the hyper- 
triglyceridemia because Quetelet Indices were much higher (p  5 
0.003) in patients than controls. Alcohol, known to contribute 
to  elevated triglyceride levels (29), and cigarette smoking and 
substance abuse, all strong positive correlates of triglyceride levels 
in these patients, could also have contributed to their hypertrig- 
lyceridemia. Fowkes ef al. (1 8) have reported a positive correla- 
tion of triglyceride values with hostile acts and domineering 
attitude. We have shown that high triglyceride values may be a 
determinant of symptoms of depression (15, 16). We have pos- 
tulated (15, 16) that lowering triglyceride values with resultant 
reduced serum viscosity may lead to improved cerebral perfusion 
and oxygenation, with subsequent amelioration of symptoms of 
depression. Treatment of hypertriglyceridemia has also been 
reported to  improve scores on dementia screening tests in elderly 
patients with cerebral vascular disease (30). This improvement 
may be the result of reductions in the elevated serum viscosity 
and secondary segmental cerebral hypoxia (30) associated with 
severe hypertriglyceridemias. Although group triglyceride values 
in the pediatric patients of the current study were sharply skewed 
upward to values above healthy schoolchildren controls, the 
patients did not have severe hypertriglyceridemia [>5.65 mmol l  
L (15, 16)] (Fig. 7). Whether the neurobehavioral correlates of 
high serum triglyceride values (1 5, 16, 18, 30) overlap with o r  
are distinct from those associated with low serum cholesterol 
concentration is presently unknown and will require prospective 
study for explanation. 

In the current study, there were major associations of psychi- 
atric diagnoses with plasma cholesterol value and with suicide 
index. Children with the lowest covariance adjusted mean cho- 
lesterol value (adjustment disorders with depression, 4.03 mmol/ 
L) were twice as likely to  have attempted suicide or  to  have 
suicide ideation ( p  < 0.01) than those with disruptive disorder 
and attention deficit (total cholesterol value, 4.45 mmol/L) and 
disruptive disorder (oppositional defiant) (total cholesterol value, 
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Fig. 7. Frequency distribution in male and female pediatric psychiatric inpatients for plasma triglyceride levels (mmol/L). 

5.12 mmol/L). The association of low plasma cholesterol level 
with affective disorders has also been seen by us (9, 10) in 203 
adult patients hospitalized with affective disorders who were five 
times more likely than population controls to have cholesterol 
values less than 4.14 mmol/L. Morgan PI ul. (I I) have reported 
higher depressive symptom scores in men 70 years of age or  
older whose plasma cholesterol value was lcss than 4.14 mmol/ 
L. They also reported significant correlations between depressive 
symptom scores (including weight and appetite loss) and plasma 
cholesterol value but also observed that ". . . the association 
between cholesterol concentration and depressive symptoms was 
independent of reported or measured change in weight, which 
suggests that low cholesterol is not entirely the consequence of 
depression related malnutrition." Subnutrition with attendant 
hypocholesterolemia may be a component of depression-me- 
diated morbidity, or, as noted by Morgan ct ul. ( I  I), ". . . it is 
possible that both depression and low cholesterol are indicators 
of poor health status." Because the children of our current study 
were relatively obese as measured by Quetelet Index, subnutrition 
or malnutrition were unlikely. Another factor beyond nutrition 

that possibly contributed to low cholesterol levels, however, was 
substance abuse, which, in univariate and multivariate analyses, 
was an independent, inverse explanatory variable for plasma 
cholesterol level. However, by itself, correlation falls well short 
of establishing causal relationship, and it remains to be deter- 
mined whether substance abuse might lower plasma cholesterol 
level through hepatotoxic or other "pharmacologic" avenues. 
Substance abuse and alcohol intoxication are also strong positive 
determinants of suicidal behavior in adolescents (24). It is pos- 
sible that both substance abuse and low plasma cholesterol level 
in children are both attributable to  a third, unmeasured factor, 
or, however unlikely, that substance abuse is a result of a low 
plasma cholesterol level. This latter possibility might be exam- 
ined by prospective follow-up with a focus on psychopathologic 
disorder, alcohol use, and substance abuse in schoolchildren in 
epidemiologic studies whose initial plasma total cholesterol value 
was less than 3.3 mmol/L (<I28 rng/dL) (28, 29). 

Low plasma cholesterol level has not been a uniform finding 
in patients with affective disorders (3 1-33). Lang and Haits (3 1 )  
reported that serum cholesterol levels were higher in patients 
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