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Abstract Objective: We evaluated the efficacy of the Coronary Health Improvement Project (CHIP) at
lowering depression by modifying selected daily nutrients from food.

Methods: A randomized controlled trial was wsed, with 348 participants 24 to 8! y of age from
metropolitun Rockford, Hlinois. Participants were assessed at baseline and at 6 wk and 6 mo of
follow-up, The Beck Depression Inventory (BDI} was used to measure depression.

Results: Those in the intervention gronp compared with the control group were 63% more likely
to show z decrease in BDI through 6 wk (P << 0.0001) and 34% more likely to experience a decrease
through 6 mo (P < 0.0001). Bascline levels of saturated fat were negatively associated with BDI
(P < 0.0001) after adjusting for age, sex, exercise, body mass index, and exercise. Decrease in
saturated fat over the study period was directly associated with a decrease in BDL Increase in
pyridoxine {B6) was also associated with a decrease in BDIL The intervention indirectly lowered
BDI by lowering saturated fat and increasing dietary pyridoxine (B6). It also directly lowered BDI,
possibly because of social interaction, positive reinforcement, and distraction.

Conclusion: The CHIP, which iinproves daily natedents from food and cardiovascular risk factors,
also lowers depression. © 2008 Elsevier Inc. All rights reserved.
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Introduction

Coronary heart disease, sometimes referred to as isch-
eric heart discase, is the leading cause of death in the
United States. It refers to the accumulation of atheromatous
plagues within the walls of the arteries that supply the heart
muscle with oxygen and nutrients. Modifiable risk factors
for this disease inciude high blood pressure, high blood
cholesterol, cigarette smoking, physical inactivity, diabetes,
obesity, dietary factors, and environmental tobacco smoke.
Alcohol use and stress may also coniribute to the disease.
These risk factors have also been associated with a host of
other chronic conditions, including hypertension, sickle cell
disease, stroke, diabetes mellitus, and cancer.
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Studies have demonstrated that health promotion efforts
can positively affect many different disease states [1-7].
Most of these studies broadly address chronic conditions
because behavior change has the potential to affect many
different types of chronic iliness. Behavior change has been
shown to prevent and reverse chronic conditions. Slowing
the progression of disease has also been shown to improve
the success of revascularization procedures {e.g., angio-
plasty or coronary bypass) among patients with heart dis-
ease. However, despite the efficacy of chronic-disease pre-
vention programs, few have been successfully translated
and disseminated to benefit large numbers of people [8-10].

The Coronary Health Improvement Project (CHIP) is a
health education intervention that promotes better choices in
nutrition, physical activity, and tobacco use. Its goal is to
improve patient understanding of the importance of living a
healthy lifestyle, which includes appropriate nutrition and
physical activity and understanding risk factors associated
with coronary heart disease [11,12]. To date, more than
40000 individuals have participated in the CHIP in a number
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of settings, including faith-based communities, worksites,
hospitals, and municipalities. The efficacy of the CHIP at
improving health knowledge, physical activity, and diet has
been demonstrated through & mo of follow-up in a random-
ized controlled trial [13-15].

Many of the risk factors the CHIP is designed to affect
are also related to depression. Some studies have associated
high cholesterol, body mass index (BMI}, smoking, physi-
cal inactivity, and inadeguate nutrient intake with depres-
sion [16-22]. This study evaluated the efficacy of the CHIP
at lowering depression by modifying selected daily nutrients
from food.

Materials and methods
Subject recruitment and design

Study participants were recruited through the Swedish-
American Center for Complementary Medicine in Rock-
ford, Hilinois and surrounding metropolitan areas. Methods
for recruitment included targeted advertising and marketing
through the Swedish-American Medical Group, corporate
client sites, the Centers for Excellence, and CHIP atumni
groups. The cost for participation was $290, which was
returned if the person attended at least three-fourths of the
classes. Inclusion into the study required that the individual
be at least 18 y of age. In addition, participants were en-
couraged to participate in the program with a spouse or
significant other. Those who participated as a couple were
randomly assigned as a couple to begin the CHIP. In pre-
vious studies, those in the latter group served as controls
through 6 mo of follow-up [13-15]. No significant differ-
ence was seen ip basic demographics between the couples
and individuals. All participants provided informed consent
and the study was approved by the institutional review
board of the Swedish-American Health System on Auvgust
29, 2002.

The study coordinator supervised participant sign-up and
randomization. Three hundred seventy-seven individuals
completed baseline datz collection., Randomization was
completed using a randem number generator. The interven-
tion group started the class in March 2003 and the control
group started the class 6 mo later. The controls were in-
structed to continue with their current lifestyle habits during
the 6-mo wait. Twenty-nine individuals were lost to follow-
up, leaving 348 participants for evaluation. This study used
the intent-to-treat method, and baseline scores were carried
forward through 6 wk and 6 mo of follow-up.

Intervention

The CHIP was advertised as a health education, cardio-
vascular, community-based primary prevention program,
Potential participants were informed of the topics covered in
the program, which included atherosclerosis, coronary risk

factors, obesity, dietary fiber, smoking, diabetes, hyperten-
sion, hypercholesterolemia, dietary fat and cholesterol, ex-
ercise, osteoporosis, cancer, lifestyle and health, the optimal
diet, behavioral change, and self-werth. Individuals who
enrolled in the program participated in an intensive 4-wk
class, which met 2 h/d, four times per week, totaling ap-
proximately 32 h in class. Development of the curriculum,
class design, alumni association, and take-home assign-
ments stemmed from theory-based intervention planning
[23-25]. The CHIP incorporated the learning theory (be-
haviorism) where changes were encouraged in physical and
dietary behaviors using health education and positive rein-
forcement. The CHIP alumni program was designed to help
participants further maintain positive behavior changes
through peer influence and positive support.

Participants began by making dietary and exercise goals.
The dietary goals invelved adopting a diet that emphasizes
unrefined food, with more consumption of whole grains,
legumes, vegetables, and fresh fruits. The recommended
diet was largely unrefined complex carbohydrates (65% to
70% of total calories), low in fat (i.e., <20% of total dajly
caloric intake}, animal protein, sugar, and salt, and virtually
free of cholesterol. The exercise goal consisted of exercising
at least 30 min/d. A pedometer was provided and an exer-
cise log kept to record the distance walked each day. Par-
ticipants received considerable encouragement from staff to
maintain these goals. After completing the 4-wk course,
participants were encouraged to join the Rockford CHIP
alumni organization per annual cost of $25 for an individ-
ual or $35 per couple. Alumni were invited to several
lectures covering selecled health living topics and were
provided with ways to maintain their dictary and exercise
goals. A monthly newsletter was also sent to alumni, with
information about healthy dinners, walking groups, support-
group meetings, and other health-promoting community
events.

Measurements

Data were collected by a registered nurse at baseline, 6 wk,
and 6 mo. Selected demographic data were recorded at
baseline (age, sex, race, marital status, income, education,
and employment status). An indicator variable was created
to identify if a person had a history of cardiovascular dis-

.case based on responses to whether or not that person had a

history of angina, myocardial infarction, heart failure, or
stroke.

Physical activity was based on a 7-d self-recorded pe-
dometer log, which was maintained by each participant,
Participants wore the Walk4Life Model 2000 Life Stepper
pedometer (Plainfield, IL, USA) on a belt at the rfight hip
directly above the right knee cap each day. Immediately
before going to bed, the pedometer counts for the day were
recorded and the number reset. Strike counts from pe-
dometers are & valid and reliable method of monitoring
and measuring free-living physical activity [26-28]. Ex-
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ercise was also self-reported using the categories none,
mild (2-3 d/wk), moderate (3-5 d/wk), and vigorous
{4—6 dfwk).

Weight and height were measured using standard medi-
cal scales recently calibrated by the Biometrics Department
of the Swedish-American Health System. BMI was deter-
mined by dividing body weight (kilograms) by height (meters)
squared. This stady also considered current tobacco smoking
and alcohol drinking. Smoking status and the level of alco-
hol drinking were self-reported, with alcohel consumption
reflecting the number of drinks weekly.

To assess dietary intake, the Block 98 full-length dietary
questionnaire (Block 98.2, Block Dietary Data Systems,
Berkeley, CA, USA) was used. The Block 98 questionnaire
has been extensively studied and validated [29-31]. It is
self-reported and optically scanned and scored. Daily nutri-
ents from food, obtained from the Block 98, considered in
this study were calories, protein, calcium, total fat, cholesterol,
saturated fat, polyunsaturated fat, monounsaturated fat, fiber,
thiamin (B1), riboflavin (B2), and pyridoxine (B6).

The Beck Depression Inventory (BDI) is a widely ac-
cepted, validated instrument appropriate for assessing de-
pressive symptoms in a “normal” population [32,33]. The
present study used the shorter BDI (BDI-SF), which has
been shown to have a high degree of internal consistency
and correlation with the original BDI [34]. The reliability
and validity of the BDI-SF in older adults has been estab-
lished previously [35]. Categories of depression for the
BDI-SF have been previously established as 0—4 (not de-
pressed), 5-7 (mildly depressed), 8~15 (moderately de-
pressed), and 16-39 (severely depressed).

Lipid analysis followed the lipid standards provided by
the Centers for Disease Control and Prevention. Glucose,
totaf cholesterol, high-density lipoprotein (HDL), and triac-
ylglycerol concentrations were determined using Beckman-
Coulter LX-20 instrumentation (Beckman Coulter, Inc.,
Fullerton, CA, USA). Glucose measurements were obtained
with the oxygen-rate method using 2 Beckman oxygen elec-
trode; cholesterol measurements were obtained with the
timed-endpoint enzymatic method wsing cholesterol oxi-
dase; triacylglycerol measurements were obtained with the
timed-endpoint enzymatic method using glycerol kinase;
and HDL measurements were obtained with the homoge-
neous timed-endpoint method using polyanion detergent to
separate HDL and non-HDL lipids. For participants with
triacylglycerol values below 400 mg/dL, low-density
lipoprotein values were calculated as follows: low-density
lipoprotein = total cholesterol — HDL — (triacylglycerols/
5) [36]. Glucose measurements were determined using a
Kodak Ektachem (Kodak, Rochester, NY, USA). Trained
program staflf took blood pressure measurements. Blood
pressure was measured in participants afler a 5-min rest
using the guidelines set forth by the American Heart Asso-
ciation,

Statistical methods

Frequency distributions and means were generated to
describe the variables. Mean differerces between indepen-
dent groups were assessed uvsing the ¢ and F statistics.
Cross-tabulations were used to perform bivariate analyses
between selected variables, with statistical significance
based on the chi-square test for independence. Modeled
repeated measurements data at baseline, 6 wk, and 6 mo
were considered, with Wiilks™ A used for assessment. The
polynomial option was used to assess trend. Regression
techniques were used to evaluaie the association between
6-wk and 6-mo change scores in BDI and changes in se-
lected nutrients from foods. Analyses were performed using
SAS 9.1 (SAS Institute, Cary, NC, USA). Stalistical signif-
icance was based on the G.05 level.

Results

A summary of demographic, behavior, and health vari-
ables at baseline is presented in Table 1. Intervention and
control participants were combined because there was no
significant difference in the baseline levels of these vari-
ables, with the exception of BMI and glucose. Participants
in the intervention group had significantly higher levels of
BMI (P == 0.0030) and glucose (P = 0.0247) at baseline.
Average daily vitamins from supplements (vitamin C, vita-
min D, zinc, vitamin B1, pyridoxine {B6], and vitamin B12)
were also collected at baseline. There were no significant
differences in supplement use belween intervention and
control participants.

The BDI scores at baseline ranged from 0 to 27 (mean +
SD 4.4 + 4.6, median 3.0). Repeated measures analysis
indicated a significant time effect {(# < 0.0001) and group
by time effect (# < 0.0001) for BDI. Decrease in mear BDI
through 6 wk was significantly greater for those in the
intervention group than in the control group (~2.6 versus
—-04, P < 0.0001), with those in the intervention group
63% more likely to show a decrease (P < 0.0001). After 6
mo, those in the intervention group continued to show a
significantly greater decrease in BDI (—2.4 and —0.7, P <
0.0001), with those in the intervention group 34% more
Tikely to show a decrease (P < 0.0001),

Of the variables listed in Table 1 and the vitamin sup-
plements considered, BDI was significantly associated only
with age, sex, education, exercise, and BMI (Table 2). The
BDI was highest in younger groups, females, those with a
high school degree or some college education, those with
lower levels or no exercise, and those with higher BMIL
Using stepwise regression with these variables retained in
the model and selected nutrients from foods also considered
{calories, protein, cholesterol, carbohydrates, calcium, total
dictary fat, saturated fat, polyunsaturated fat, monounsatu-
rated fat, thiamin [B1], riboflavin {B2], niacin [B3]. pyri-
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Table 1

317

Summary of demographic, behavior, and health variables at bascline among intervention and contrel participants in the Coronary Health Improvement

Project, Rockville, Tllinocis

Demographics No. (%} Behaviors No, (%) Health No, (%)

Age group Exercise Beck Depression laventory
24=-<40 56 (16) None 135 (3% Not depressed (0-4) 222 (64)
40-<<530 104 (30) Mild 2-3 dfwk 1£5(33) Mildly depressed (5-7) 56 (16}
50-<60 [14{33) Moderate 3-5 diwk 76 (22) Moderately depressed (8-[5) 58(1T)
=60 T4 {21) Vigorous 4-6 diwk 20(6}) Severely depressed (16-39) 12(3)

Sex Tobacco smoker History of cardiovascular disease
Male 98 (28) Yes 203 Yes 36¢10)
Female 250(72) No 339(97) No 312 (90)

Race Atcohol drinker Body mass index
White 327 (95) Yes 153 (45) Normal 67 {19
Non-white 1945) No 190 (55) Overweight 101 {29}

Married Coffeefica Obese 180 (52)
Yes 261 (76) Yes 261 (76) Systolic blood pressure (mmHg)

No 81 (29 No 81 (24) Normal {<120) 112(32)

Employed Prehypertensive (126-139) 148 (43)
Yes 278 (81) High (=140) ‘ 88 (250)
No 64 (19 Diastolic blood pressure (mmHg)

Annual income Normal {<<80) 199 (57)
$0-540 000 23 (26) Prehypertensive (30-8%) 107 (31}
$40 001-360 000 78 (23) High (=90) 42(12)
=360 000 174 (51} Serum total chelesterol (mgfdL)

Education Normal (<200) 207 (60}
Less thao high school 11(3} Borderline (200-239) 106 (31)
High school 83 (24) High (=240) 30(9)
Some cellege 97 (28) Triacylglycerols (img/dL)

Coliege 77 (22 Normal (< 150) 257(75)
Postgraduate 77(22) Borderline {150-199) 43 {12.5)
High (==200) 43(12.5)
Glucose (img/dL)
Neormal (<110) 281 (82)
Impaired fasting glucose (1 {0-125) 3410)
Diabetes (=126} 28(8)

doxine [B6], and zinc), only saturated fat significantly
added to fit of the model. Exercise became insignificant.

Repeated measures analysis showed that the time effect
of BDI was not significantly associated with age, sex, edu-
cation, baseline levels of exercise, or BMI. However, it was
significantly associated with the baseline level of saturated
far (£ = 0.0127). After saturated fat, none of the other
selected nutrients from food were significant. Mean BDI
according to quartile groupings of saturated fat is presented
Table 3. Change in BDI is also presented across the quartile
groupings of saturated fat. There was no difference between
the intervention and control groups in BDI across the quar-
tile groupings at baseline, but there was at 6 wk and 6 mo.
In addition, through 6 wk and 6 mo the significant inter-
vention effect was more pronounced at higher levels of
saturated fat.

Repeated measures analysis showed that the time effect
for selected nutrients from food was significantly influenced
by intervention status (Table 4). The intervention signifi-
cantly lowered calories, protein, dietary cholesterol, cal-
cium, total fat, saturated fat, monounsaturated fat, polyun-
saturated fat, total dietary fiber, riboflavin (B2), niacin {B3),
and zinc through 6 wk and 6 mo of follow-up. In addition,

the intervention significantly increased vitamin C and folate
through 6 wk and 6 mo of follow-up.

Through & wk of follow-up, 10.4% of the variation in
change of BDI was explained by the group variable, with a
slope estimate from the regression model of —2.2 (P <
0.0001). Through 6 mo of follow-up, 7.1% of the variation
in change in BDI was explained by the intervention, with
the slope estimate of —1.7 (P < 0.0001). Stepwise regres-
sion was used with change in BDI through 6 wk as the
dependent variable and intervention status and change
scores through 6 wk in BMI, total steps, calories, protein
calcium, carbohydrates, total fat, saturated fat, monounsat-
urated fat, polyunsaturated fat, thiamin (B1), riboflavin
(B2}, niacin (B3), zinc, vitamin C, and folate as the inde-
pendent variables. The best fitting model indicated that
1.5% of the variation in change in BDI was explained by
change in saturated fat {(slope = 0.06, P = 0.0006), 1.9%
was explained by the change in pyridoxine (B6; slope =
—0.3, P = (.0064), and 10.4% was explained by group
(slope = —1.6, P < 0.0001). Using stepwise regression
with the same variables, but reflecting change scores
through 6 mo, 8.2% of the variation in change in BDI was
explained by the change in saturated fat (slope = 0.08, P <




318 R. M. Merrill et al. / Nutrition 24 (2008) 314-32}

Table 2

Beck Depression Inventory at baseline according to selected variables
among intervention and controf participants in the Coronary Health
Improvement Project, Rockville, llinois

Variable Mean F statistic
P pr
Age group
24-<40 6.2 0.0018 0.0004
40-<50 416
50-<60 3.7
=60 36
Sex
Male 34 0.0008 00227
Female 47
Education
Less than high school 23 0.0052 0.0036
High school 49
Some college 5.6
College 33
Postgraduate 36
Exercise
None 5.6 <0.0001 0.0001
Mild 2-3 diwk 4.6
Moderate 3-5 d/iwk 23
Vigorous 4-6 d/wk 3.0
Body mass index
Normal 22 0.0032 0.0061
Overweight 3.6
Obese 53

* Based on type [ sums of squares.
T Based on type Il sums of squeres after adjusting for the other variables
fisted.

0.0001), 2.6% was explained by the change in pyridoxine
(BG; slope = —0.6; P = 0.0217), but only 1.0% was
explained by group (slope = —0.7, P = 0.0599).

Discussion
The primary aim of this study was 1o evaluate the effi-
cacy of the CHIP at lowering depression by modifying daily

nutrients from selected foods. Baseline levels of saturated
fat and change in saturated fat and pyridoxine (B6) were the

Table 3

primary contributors for lower BDL There was also a sig-
nificant group effect on the change in BDI through 6 wk, but
the group effect became insignificant after 6 mo after ad-
Jjusting for change in saturated fai and pyridoxine (B6).

The observed association between BDI and exercise at
baseline is consistent with other sindies, Research has
shown that exercise improves mood and decreases anxiety
and depression [37-40]. This may be partly explained by
the fact that physical activity releases endorphins and mono-
amines, which help to decrease clinical depression and de-
pressive symptoms [41,42]. However, exercise al baseline
was not associated with change in BDI over time, nor was
change in total steps assocjated with change in BDI, after
adjusting for change in saturated fat and change in pyridox-
ine (B6).

Although BDI and BMI were significantly correlated at
baseline, the stepwise regression analysis did not identify
change in BMI as being associated with change in BDI after
inclusion of group, saturated fat, and pyridoxine (B6) in the
model. Nevertheless, research has shown that when obese or
overweight individuals lose weight, health-related quality of
life, including mental well-being, is improved and anxiety
and depressive symptoms decrease [43—45]. Further, weight
loss among overweight and obese individuals can decrease
blood pressure, lower persistent high levels of blood glucose
associated with diabetes, bring blood concentrations of che-
lesterol and triacylglycerols down, improve sleep, decrease
osteoarthritis of the weight-bearing joints, and increase self-
esteem while lowering depression [46,47].

Those in the intervention group compared with the con-
trol group showed a significantly greater decrease in BDI
through 6 wk and 6 mo of follow-up. The significantly
greater decrease in BDI for those in the intervention group
compared with the control group was more pronounced for
those with higher levels of saturated fat at baseline. This
may be because individuals with high levels of saturated fat
at baseline had the greatest potential for decreasing their
saturated fat level and, consequently, decreasing their BDL

Through 6 wk of foliow-up, decrease in BDI was signif-
icantly greater for those in the intervention group, for those
who had a decrease in saturated fat, and for those who had

Mean Beck Depression Inventory at baseline and their change scores through 6 wk and 6 mo of follow-up according to saturated fat and intervention
siatus among participants in the Coronary Health fmprovement Project, Rockville, Illinois

Food nutrient Bascline ] Change through 6 wk Change through 6 mo
Intzrvention Control Intervention “‘Control Intervention Control
Saturated fat (g) .
Quartile 1 2.9° 35 —1.4** -0.7 —1.2%% -0.9
Quartile 2 3.7 35 -1.9 -02 -9 -0.9
Quartile 3 50 42 -3z —0.7 S -0.2
Quartife 4 7.0 44 -3.5 —-0.2 —-3.5 —0.7

* P < 0.05 for group effect.
¥ P < (.05 for foad nutrient effect,
* P < 0.05 for group by food nuirient interaction effect.
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Table 4
Repeated measures for baseline, 6-wk, and 6-mo measurements of daily nutrients from foods and change in these putrients over time according to
inervention status among participants in the Coronary Health Improvement Project, Rockville, Illinois*
Nutrients from foods Repeated measures 6wk 6 mo
Time effect Group X time effect Mean change P Mean change P
Kilocalories
Intervention <0.0001 <0.0001 —406 0.0006 —-556 <0.0001
Control =150 =142
Proein (g)
Intervention <0.0001 <0.0001 -18 <0.0001 -4 <0.0001
Control -5 -3
Calcium (mg)
Intervention <0.0001 <0.0001 -177 0.0004 —270 <0.0001
Control —53 —62
Dictary cholesterol {mg)
Intervention <0.0001 <0.0001 -08 <0.0001 —121 <0,0001
Control -12 10
Total fat (g)
Intervention <0.0001 <0.0001 -33 <0,0001 -38 <0.0001
Control -7 -5
Safurajed fat (g)
Entervention <0000 <0.001 -1l <0.0001 -13 <0.0001
Contro] -3 -1
Monounsaturated fat (g)
Intervention <0001 <0001 -13 <0.0004 —15 <0.0001
Control -3 -2
Polyunsaturated fat (g)
Intervention <0.0001 <0.0001 -7 <0.0001 -8 <0.0001
Control -2 -2
Total dietary fiber (g)
Intervention <0.0001 <0.0001 8 <0.0001 -7 <0.0001
Control 0 -1
Thiamin (B1) (mg)
Intervention 0.3347 0.4057
Control
Riboflavin (B2) (mg)
intervention <0.0001 <0.0061 -0.24 0.0204 —0.40 <0.000¢
Control —-0.09 -0.08
Niacin (B3) (mg)
Intervention <0.0001 <0.000¢ -4 0.0018 -5 <G.0001
Control -1 -1
Pyrdoxine {(B6) (mg)
Intervention 0.0649 0.0555
Control
Vitamin C (mg)
Intervention <0.0001 <0,0001 27 <0.0001 9 <0.0061
Control -2 —15
Vitamin D (1U)
Intervention <<0.0001 0.2377 -2 0.8737 -3 0.3433
Control -2 -9
Folate (ig)
Intervention 4.0046 <0.000! 66 0.0003 36 <0.0001
Control -0 —24
Magnesium (mg)
Intervention 0.3181 0.1476
Controf
Zinc (mg)
Intervention <0.0001 <0.0001 =2.0 0.0060 38 <0.0001
Control —0.5 —0.4

* Repeated measures P values are based on Wilks’ A The P values assessing mean cﬁange scores are based on the F statistic.

an increase in pyridoxine (B6). Three hypotheses may help
explain the significant group effect. First, the social inter-
action hypothesis claims that increased interaction and mu-

tual support can contribute to positive mental health [48].
Second, the self-efficacy hypothesis claims that meeting
challenging experiences may improve mood and self-
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confidence as the effort is maintained [49]. Third, the dis-
traction hypothesis claims that mental diversion from chal-
lenging experiences, such as participation in the interven-
lion, may result in improved mood [50]. Because the class
lasted 4 wk, the benefits of social interaction, positive re-
inforcement, and distraction from the intervention were
likely experienced during this time. Participation in the
alumni program thereafter would also coatribute to social
interaction, positive reinforcement, and distraction, but to &
much lesser degree. Through 6 mo, change in BDI was
associated only with change in saturated fat and change in
fiber, The finding that the group variable was significant
only through 6 wk supporis the idea that social interaction,
positive reinforcement, and distraction were insofficient af-
ter the classroom intervention to maintain significantly
lower BDI for those in the intervention group.

Few studies have addressed the association between di-
etary fat and depression. Yet of those studies available, they
conclude that saturated fat intake is associated with depres-
sion, but varying results exist regarding mono- and polyun-
saturated fats [51,52]. In a consistent manner, this stody
found that those who decreased their dietary saturated fat
through 6 mo of follow-up were 34% more likely to lower
their depression score. Also, after including change in sat-
urated fat in the model, change in mono- and polyunsatu-
rated fats were not significantly associated with change
in BDL

The results are consistent with other studies showing that
deficiency in these B vitamins can cause depression [53—
55]. At baseline, BDI was significantly associated with
thiamine {B1}, riboflavin (B2), niacin (B3), and pyridoxine
(B6; data not shown). These B vitamins were highly posi-
tively comrelated among themselves at baseline, as were
their change scores through 6 wk and 6 mo (data not
shown). Recall that the best fitfing models showed that
decrease in BDI was associated with being in the interven-
tion group, decrease in saturated fat, and increase in pyri-
doxine (B6). If change in pyridoxine {(B6) were not included
in the stepwise models, change in thiamin (B1) would have
been significant, If changes in pyridoxine (B6) and change
in thiamin (B1) were not included in the stepwise model,
then change in niacin (B3} would have been significant.
However, change in riboflavin would not have entered into
the 6-wk or 6-mo modeis in the absence of the other B
vitamins.

Limitations of this study include self-selection and self-
reported responses. Participants in the intervention and
control groups were interested in making health behavior
changes. They were also primarily white, married, and had
an annual income of at least $60 000. Hence, generalization
of the results should consider this. In addition, self-reported
responses may be biased. However, weight and height,
which were used to compute BMI, were acquired objec-
tively from a trained nurse, physical activity was monitored
using pedometer readings, cardiovascular risk information
was collected from a blood draw and standardized tests, and

individuals were encouraged to complete the questionnaires
as accurately and honestly as possible.

Conclusion

This study shows that daily intake of saturated fat is
directly associated with depression. Decrease in saturated
fat over the study period was directly associated with a
decrease in BDI. Imcrease in pyridoxine (B6) was also
associated with a decrease in BDL In addition to the inter-
vention indirectly lowering BDI by lowering saturated fat
and increasing dietary pyridoxine (B6), it appears to have
directly lowered BDI through 6 wk because of social inter-
action, positive reinforcement, and distraction. This direct
effect on lowering BDI was marginally insignificant
through 6 mo.
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