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Abstract

Objective: Several studies report a cross-sectional association between metabolic syndrome and
depression. Possibly, metabolic syndrome promotes onset or chronicity of depression. However,
such a longitudinal link has not yet been confirmed. This study examines whether metabolic
syndrome or its components are associated with onset and chronicity of depression.

Method: Secondary analyses were performed on data from 823 participants (= 65 years of age) in
the INCHIANTI study, a prospective, population-based cohort study of older persons. From 1998
to 2000, the study sample was randomly selected from the population registry of 2 sites in Italy
using a multistage stratified sampling method. Baseline data collection consisted of a home
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interview and a medical evaluation at the study clinic. Follow-up for each participant occurred
after 3 years and 6 years. Metabolic syndrome at baseline was defined as = 3 of the following:
abdominal obesity, high triglycerides, low high-density lipoprotein cholesterol, high blood
pressure, and high fasting glucose. Depressive symptoms were assessed using the Center for
Epidemiologic Studies Depression scale (CES-D) at baseline and after 3 and 6 years. Sample
characteristics were compared between persons with and without depression at baseline using XZ
and ¢statistics. Logistic regression analyses were conducted separately in persons with and
without depression at baseline to test whether metabolic syndrome at baseline could predict onset
and chronicity of depression at follow-up.

Results: At baseline, 235 persons had metabolic syndrome, and 168 were depressed (CES-D
score > 20). Among persons not depressed at baseline, 26.0% developed depression. Higher waist
circumference increased the odds of depression onset (adjusted OR per SD increase = 1.28; 95%
Cl, 1.05-1.56), but there was no association between other metabolic syndrome components and
onset of depression. Among persons depressed at baseline, depression had a chronic character in
69.0% of persons without and 88.5% of persons with metabolic syndrome. Metabolic syndrome
was associated with an almost 3-fold increase in the odds of chronicity of depression (adjusted OR
= 2.66; 95% Cl, 1.01-7.00), with almost every metabolic syndrome component contributing to this
association.

Conclusion: In late life, waist circumference, but not metabolic syndrome, predicted onset of
depression. Depressed persons with metabolic syndrome were more likely to have persistent or
recurrent depression. The latter may suggest that depression with metabolic abnormalities, which
could be labeled metabolic depression, identifies a chronic subtype of depression.

Depression and cardiovascular disease are leading causes of disease burden worldwide, and
their relative impact on public health will continue to increase.? Substantial evidence
supports an association between these harmful disorders.2:3 Gaining knowledge on the
underlying mechanisms of comorbidity of disease could direct prevention and treatment
strategies. Over the past years, metabolic syndrome—a combination of cardiovascular risk
factors, including abdominal obesity, lipid abnormalities, hypertension, and hyperglycemia?
—has become a key topic of interest as a possible link between depression and
cardiovascular disease.?

Recent cross-sectional studies®=14 indicate a link between depression and metabolic
syndrome, although some negative findings'>17 have been reported as well. Insight into
cause and consequence between these disorders is still very limited, as only a few
studies!®23 have assessed the temporal direction of their association. Three studies?1-23 of
middle-aged persons demonstrated that depressive symptoms predicted onset of metabolic
syndrome. However, to improve both prevention and treatment of depression, it is essential
to know whether metabolic syndrome could initiate and/or perpetuate depression. Two
studies!®19 in middle-aged populations and 1 study2? in an older population showed an
increased risk of depressive symptom onset for persons with the metabolic syndrome. We
have previously shown?4 that abdominal obesity, a central component in metabolic
syndrome, predicted the new onset of significant depressive symptoms over 5 years. Even
stronger associations were found with the onset of more persistent depressive symptoms.
This last finding suggests that metabolic syndrome might continue to promote depressive
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symptoms after they have emerged, resulting in more chronic depression. To our knowledge,
no previous study has examined whether metabolic syndrome is a prognostic factor of
chronicity of depression in older persons.

The aims of the present study were to examine in a community-based sample of older
persons whether metabolic syndrome and its components were associated with (1) onset of
depression in persons who were depression-free at baseline and (2) chronicity of depression
in persons who were depressed at baseline.

Study Sample

Depression

Secondary analyses were performed on data from participants in the INCHIANTI Study, a
prospective, population-based cohort study of older persons. Information on obtaining the
data from the INCHIANTI Study may be found at http://www.inchiantistudynet/
bindex.html.) From 1998 to 2000, the study sample was randomly selected from the
population registry of 2 sites in Italy, Greve in Chianti and Bagno a Ripoli, using a
multistage stratified sampling method. Baseline data collection consisted of a home
interview and a medical evaluation at the study clinic, which took place within 21 days after
the home interview. Follow-up assessments were performed 3 and 6 years after baseline. The
ethics committee of the Italian National Institute of Research and Care on Aging approved
the study protocol, and all respondents signed informed consent after procedures were fully
explained. A more detailed description of the study design is given elsewhere.2>

The INCHIANTI Study consisted of 1,155 participants aged 65 years and older, but, because
of missing data on metabolic syndrome (n = 54), depression at baseline (n = 4), or
depression during follow-up (n = 274), the present study included 823 participants.

Excluded persons were significantly older (80.1 vs 73.3 years; P<.001), less educated (4.4 vs
5.6 years; P<.001), and more likely to have depression at baseline (28.5% vs 20.4%; P=.007)
than included persons. No significant baseline differences with regard to sex, number of
chronic diseases, or metabolic syndrome were found between included and excluded
persons.

Depressive symptoms were assessed at baseline and after 3 and 6 years of follow-up using
the Center for Epidemiologic Studies Depression scale (CES-D),26 a widely used self-report
scale to assess depressive symptoms in the past week. The original 20-item version, ranging
from 0 to 60 points, was filled in during the home interview. The 20-item CES-D has been
shown to be a valid instrument for identifying depression in community-dwelling older
adults?” and in Italian persons.28 In our study, the internal consistency was high: Cronbach a
= 0.82. Onset of depression was defined as having no depression at baseline (CES-D score <
20) but having a CES-D score = 20 after 3 or 6 years of follow-up. Chronicity of depression
was defined as having a CES-D score = 20 both at baseline and after 3 or 6 years.

A cut-off score of 20 on the CES-D has been used before in older populations.13:22 Although
a cut-off score of 16 on the CES-D is more traditionally used, other studies with older
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samples30:31 and Italian samples?8 have suggested that a higher cut-off might be more ideal,
and the cut-off score of 20 has been shown to have greater specificity compared with the cut-
off score of 16.27 In our sample, the proportion of persons scoring = 16 on the CES-D was
31.1%, while 20.4% scored =20. The latter cut-off therefore seems more appropriate
considering previously reported prevalences of clinically relevant depressive symptoms in
older populations.32 Although scoring above a depressive symptom cut-off score does not
necessarily imply depression, in this article, for convenience, we will refer to a CES-D score
> 20 as depression. Also, we cannot be sure whether a depression was persistent or
recurrent. For convenience, we refer to a CES-D score = 20 at both baseline and follow-up
as chronic depression because this repeated score does suggest a chronic character of the
depression.

Metabolic Syndrome

Covariates

Metabolic syndrome was defined according to the National Cholesterol Education Program
Adult Treatment Panel 111 guidelines* as having 3 or more of the following criteria: (1) waist
circumference =102 cm in men or = 88 cm in women; (2) triglyceride level 2150 mg/dL; (3)
high-density lipoprotein cholesterol < 40 mg/dL in men or < 50 mg/dL in women; (4)
systolic/diastolic blood pressure = 130/85 mm Hg and/or currently using antihypertensive
medication; and (5) fasting glucose =110 mg/dL and/or currently using antidiabetic
medication.*

Fasting serum glucose, high-density lipoprotein cholesterol, and triglycerides were measured
by standard laboratory methods. Waist circumference was measured by trained examiners at
the largest midbody point. Three blood pressure measurements were taken using a standard
mercury sphygmomanometer with the respondent in a supine position; the last 2 readings
were averaged. Drugs taken in the previous 2 weeks were identified and coded using the
Anatomic Therapeutic Chemical classification system33 to ascertain antidiabetic and
antihypertensive medication use. In addition to a dichotomous indicator of metabolic
syndrome and a count of the number of criteria met, analyses were also conducted with
continuous measures of metabolic syndrome components in order to investigate the
consistency over and importance of individual components. To incorporate medication use
into these continuous measures, as done previously,13:34 10 and 5 mm Hg were added to
systolic and diastolic blood pressure, respectively, for persons using antihypertensive
medication, since these values represent the average decline in blood pressure in
antihypertensive medication trials.3%36 Similarly, persons who used antidiabetic medication
and had a fasting glucose level below 126 mg/dL (the usual cut-off to identify diabetes) were
given a value of 126 for fasting glucose, as done before.13

Covariates were selected a priori on the basis of previously reported associations with both
metabolic syndrome and depression. Sociodemographic factors included age, sex, and years
of education. Lifestyle and health factors included baseline smoking status (nonsmoker/
former smoker/current smoker), alcohol intake (< 3 or = 3 drinks per day), physical activity
in the previous 12 months (sedentary [completely inactive or light physical activity, eg,
walking], light [light physical activity for 2—4 hours per week], or moderate to intense [light
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physical activity for more than 4 hours per week or moderate physical activity, eg,
swimming]37), and number of chronic diseases (including diabetes, cardiovascular disease,
cancer, liver disease, gastrointestinal disease, congestive heart failure, Parkinsons disease,
peripheral arterial disease, lung disease, hip fracture, herniated disc, arthritis, osteoporosis,
and cognitive deterioration). Cardiovascular disease and diabetes were also considered
separately and were adjudicated on the basis of information from self-reported history,
medical examination data, hospital discharge records, and medication use. Other diseases
were self-reported only. In addition, onset of new cardiovascular events during follow-up
was assessed on the basis of similarly adjudicated information.

Statistical Analyses

RESULTS

Sample characteristics were compared between persons with and without depression at
baseline using XZ and ttest statistics. Logistic regression analyses were conducted
separately in persons without and with depression at baseline to test whether metabolic
syndrome at baseline could predict onset and chronicity of depression at follow-up,
respectively. Analyses were performed unadjusted, adjusted for sociodemographics (age,
sex, years of education), and additionally adjusted for health indicators (smoking status,
alcohol intake, physical activity, number of chronic diseases).

As some previous studies?3:38 showed sex differences in the association between metabolic
syndrome and depression, a sex-by-metabolic syndrome interaction term was entered into
the fully-adjusted logistic regression analyses to assess whether findings were consistent for
men and women. To test consistency of associations across all metabolic syndrome
components, a series of fully adjusted logistic regression analyses was conducted, with each
metabolic syndrome component entered separately as a predictor. In addition, logistic
regression analyses tested the associations between number of metabolic syndrome
components, as an indication of severity of metabolic disturbances, and onset or chronicity
of depression. Finally, fully adjusted linear mixed-model analyses examined the association
between metabolic syndrome and continuous CES-D score at 3 time points (baseline, after 3
years, and after 6 years) separately in persons without and with depression at baseline.
Metabolic syndrome, time point (1-3), and all covariates were entered as fixed factors;
subjects were treated as a random factor; and a random intercept was estimated. To examine
whether the course of depressive symptoms was different for persons with and without
metabolic syndrome, we added a metabolic syndrome-by-time interaction term.

Mean age of the participants was 73.3 years (SD = 6.2 years), 55.9% were women, 28.6%
had metabolic syndrome, and 20.4% were depressed at baseline. Table 1 shows baseline
characteristics for persons without and with depression at baseline. Persons with baseline
depression were somewhat older, were more often women, were less often a smoker, drank
less alcohol, were less physically active, had more chronic diseases, and had lower glucose
levels, but they tended more often to have metabolic syndrome. During the 6-year follow-up,
26.0% of the initially nondepressed persons (n = 655) experienced onset of depression, and
75.0% of the initially depressed persons (n=168) had chronic depression.
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Onset of depression was assessed in persons nondepressed at baseline (n = 655; 94.2% had
CES-D data available at year 3, and 83.5% at year 6). Of those without metabolic syndrome,
24.2% had developed depression at follow-up, compared to 32.0% of those with metabolic
syndrome. Table 2 describes the results of logistic regression analyses assessing the
association between metabolic syndrome components and onset of depression. Although
metabolic syndrome tended to be associated with an increased likelihood of depression onset
in the unadjusted model (OR =1.40; 95% CI, 0.96-2.06), after adjustment was made for
sociodemographics, lifestyle, and chronic diseases, this association completely disappeared
(OR =1.01; 95% Cl, 0.66-1.54). No indication of a sex-by-metabolic syndrome interaction
was found (Pinteraction - —64). As for metabolic syndrome components, waist circumference
was associated with increased odds of depression onset during follow-up (OR per SD
increase = 1.28; 95% Cl, 1.05-1.56). This association was not mediated by new
cardiovascular events during follow-up (n = 72), as adjustment for this variable did not
change the OR (OR per SD increase = 1.28; 95% Cl, 1.05-1.56; P = .01). When we
excluded persons with diabetes or cardiovascular disease at baseline (n= 144), the
association between waist circumference and depression onset remained (OR per SD
increase = 1.46; 95% Cl, 1.15- 1.86; £=.002). None of the other components, nor their sum,
resulted in increased risks of depression onset. When we excluded persons using
antihypertensive medication (n = 253) and antidiabetic medication (n = 47), respective
findings for blood pressure and glucose levels remained similarly absent (results not shown).
To verify that these findings were not distorted by persons who merely crossed the cut-off
score of 20 on the CES-D from baseline to follow-up, the above analyses were repeated
among persons with a CES-D score <16 (instead of <20) at baseline (n = 567), such that
onset of depression represented a relevant increase in depressive symptoms. This analysis
did not change the findings importantly (eg, metabolic syndrome: fully adjusted OR =1.12;
95% ClI, 0.70-1.80; P=.64, and waist circumference: fully adjusted OR = 1.21; 95% Cl,
0.97-1.52; P=10).

Figure 1 shows adjusted mean CES-D scores over the follow-up period for persons with and
without metabolic syndrome. Among persons nondepressed at baseline, both those with and
those without metabolic syndrome had an increase in CES-D score over time in a similar
pattern (time: P=.004; metabolic syndrome-by-time: £=61). In line with analyses for
depression onset, no overall effect of metabolic syndrome was found (P=.22).

Chronicity of depression was assessed among persons depressed at baseline (n = 168; 95.8%
and 73.8% had CES-D data available at year 3 and year 6, respectively). When metabolic
syndrome was not present, 69.0% of persons experienced chronic depression compared to
88.5% when metabolic syndrome was present. Results of logistic regression analyses
examining the association between metabolic syndrome components and chronicity of
depression are presented in Table 3. Metabolic syndrome strongly predicted chronicity of
depression (unadjusted OR = 3.29; 95% Cl, 1.36-7.98), even after adjustment for
sociodemographics, lifestyle, and chronic diseases (OR = 2.66; 95% CI, 1.01-7.00). Further
adjustment for new cardiovascular events during follow-up (n = 16) did not change this
finding (OR=2.66; 95% CIl, 1.01-6.99; P=.05). The association between metabolic syndrome
and chronicity of depression was similarly present in both men and women (Binteraction =
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-15). Exclusion of persons with diabetes or cardiovascular disease at baseline (n = 30) did
not importantly affect findings (OR = 3.09; 95% Cl, 1.01-9.47; P=.05).

No single metabolic syndrome component was specifically associated with chronicity of
depression; all components, except glucose, showed an association with chronic depression
in the expected direction, although not statistically significant. When we excluded persons
using antihypertensive medication (n = 78) and antidiabetic medication (n = 9), respective
findings for systolic blood pressure and glucose levels remained similar (results not shown).
The OR per SD increase for diastolic blood pressure decreased to 1.12 (95% ClI, 0.61-2.08;
P=.71). The odds of chronicity of depression increased by 62% for each additional
component of metabolic syndrome a person had (OR= 1.62; 95% Cl, 1.08-2.41).

Figure 1 shows adjusted mean CES-D scores over the follow-up period for persons with and
without metabolic syndrome. Among persons depressed at baseline, both those with and
those without metabolic syndrome tended to show a decline in CES-D score over 6 years
(time effect: P=.18). However, in line with analyses for depression chronicity (main effect,
metabolic syndrome: P=.008), those with the metabolic syndrome continued to have high
scores at the 3-year follow-up and declined only thereafter, in contrast to those without
metabolic syndrome, who declined gradually from baseline onward. At the 3-year follow-up,
CES-D scores of persons with metabolic syndrome were significantly higher than for
persons without metabolic syndrome (27.2 vs 22.9, respectively; P=.001). The metabolic
syndrome-by-time interaction showed a trend for significance (P=.15).

DISCUSSION

The present study, to our knowledge, is the first to examine both onset and chronicity of
depression in relation to metabolic syndrome in a community-based sample of older persons.
The results show that abdominal obesity, but not metabolic syndrome, predicts onset of
depression. Once a person is depressed, metabolic syndrome increases the odds of that
persons remaining depressed or having recurrent episodes by almost 3-fold. These results
are indicative of the existence of a chronic depressive subtype associated with metabolic
disturbances that could be labeled metabolic depression.

Onset of depression was predicted by large waist circumference, but not by metabolic
syndrome and its other components. These results are not completely in line with 3 recent
studies!®-20 that did report a link between metabolic syndrome and new depression onset.
Differences in sample and study characteristics (age range, general health status, duration of
follow-up) might play a role in the found discrepancies. It is possible that, in this older
population, those who have metabolic syndrome and are vulnerable for developing
“metabolic depression” have already been affected, which might impede finding an
association between metabolic syndrome and new depression onset. However, the specific
association of waist circumference and depression is striking. Abdominal obesity is often
regarded as a key component of the metabolic syndrome,3° and previous reports®-11.13.18
have suggested that waist circumference might be the most important metabolic syndrome
feature in relation to depression. Our results are in agreement with these and other findings
from an older population-based study,?* which showed that high levels of visceral fat are
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associated with onset of depressive symptoms. Moreover, results from that same study*C also
indicated—in the opposite direction—an association between depressive symptoms and an
increase in visceral fat over time, emphasizing that, in fact, a vicious cycle might exist
between abdominal obesity and depression.

To our knowledge, it has not been examined before whether metabolic syndrome negatively
affects depression prognosis. Our results clearly show that depression associated with
metabolic syndrome is less likely to resolve. Although the rate of chronic depression in this
older population was already high among persons without metabolic syndrome (about 70%),
it was even noticeably higher among those with metabolic syndrome (about 90%). This
finding was reflected in an almost 3-fold increased adjusted odds of persistent or recurrent
depression, which strongly indicates the chronic character of depression in the presence of
metabolic syndrome. More detailed analyses showed that the chronic character was mainly
represented by a much later decline in depressive symptoms for persons with metabolic
syndrome compared to those without.

These findings were not restricted to a specific metabolic abnormality. Although most
metabolic syndrome components by themselves were not significantly associated with
chronicity of depression, possibly due to limited power in the smaller depressed group, all of
the metabolic syndrome components, except glucose, pointed in the direction of harmful
disturbances. Moreover, the total count of metabolic syndrome components was strongly
associated with chronicity of depression, indicating that almost every component contributed
to heightened likelihood of a chronic depression. It is unclear why no effect for glucose was
found, but previous studies®11-13 have reported a lack of association between glucose levels
and depressive symptoms. Nevertheless, our findings that metabolic disturbances are
associated with a more chronic course of depression are in line with recent findings?* in
older men showing that high visceral fat predicts onset of persistent depressive symptoms,
even more strongly than onset of nonpersistent depressive symptoms. In addition, another
recent study38 showed that men with metabolic syndrome were more likely to have
experienced long-term depressive symptoms, although it was not examined whether
metabolic syndrome was more strongly associated with longterm than with short-term
depressive symptoms.

Considering both our results and earlier results, it seems that depression and metabolic
syndrome are intertwined and represent a chronic depressive subtype. Depression and
abdominal obesity might stimulate each others occurrence, but once both are present,
multiple progressive metabolic abnormalities may arise, worsening the depression as well as
the metabolic outcome more and more. These results are indicative of a distinct condition,
which might be labeled metabolic depression. Metabolic abnormalities as a defining
component in depressive disorders have been suggested before.#! The idea of a specific
metabolic depressive subtype is further supported by a recent study“2 that used data-driven
techniques to identify depressive subtypes. Three depressive subtypes were distinguished, of
which only 1, characterized by atypical symptoms, was associated with metabolic syndrome.
The possible existence of a metabolic depression clearly opens up opportunities for
prevention and treatment of both depression and metabolic syndrome. Recognizing that
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metabolic disturbances are hampering remission from depression raises the possibility that
treating metabolic abnormalities could in fact stimulate remission.

What may underlie this interconnection between metabolic syndrome and chronic
depression? Possible mechanisms include inflammatory processes, hyperactivity of the
hypothalamic-pituitary-adrenal (HPA) axis, autonomic nervous system dysfunction, and
diminished functioning of the hypothalamic-pituitary-gonadal axis, as these have all been
associated with both depression#3-46 and metabolic syndrome.13:17:47-50 Fyrther, the leptin
hypothesis suggests that insufficiency or resistance of the adipose-derived hormone leptin
forms a link between depression and obesity®! and might therefore also be involved in the
relationship between depression and metabolic syndrome. Another possibility is the vascular
depression hypothesis, which states that vascular damage in the brain might predispose to,
precipitate, or perpetuate depression in the elderly.52 This vascular damage may be caused
by the continuing influence of metabolic abnormalities, HPA-axis disturbances, autonomic
nervous system dysfunction, or chronic low-grade inflammation. Our results show that
metabolic syndrome and depression are also related in the absence of overt vascular disease,
as adjustments for diabetes and intermediate cardiovascular events did not change our
findings. Although subclinical vascular damage may be present, metabolic disturbances,
while not yet causing profound vascular damage, might very well be sufficient on their own
to produce depressive symptoms.

Our study has some important strengths. It prospectively examined the association between
metabolic syndrome and depression. This study made use of a large community-based
sample and was able to investigate both onset and chronicity of depression. Also, besides
examining metabolic syndrome as one unified condition, association of depression with
different metabolic syndrome components was explored as well.

Some limitations of the study have to be acknowledged, too. First, we used a self-report
scale to assess depressive symptoms, which do not necessarily represent psychiatric
diagnoses. However, the CES-D is a well-described and validated instrument in older
populations.2”+28 |n addition, this study could not differentiate between recurrent and
persistent depression, but the results do indicate a more chronic character of depression in
persons who additionally have metabolic syndrome. Also, we had no information on history
of depression; thus, some of the persons who were depression-free at baseline might have
experienced depressive periods in the past.

To conclude, the results of the present study show that the central metabolic syndrome
component, abdominal obesity, is an important risk factor for new onset of depression. Once
a person is depressed, more widespread metabolic disturbances, such as present in metabolic
syndrome, are highly indicative of persistent or recurrent depression. In concert with other
research findings, our findings strongly indicate that depression with metabolic
abnormalities, which could be labeled metabolic depression, identifies a chronic depressive
subtype. It is yet to be examined whether treatment of metabolic disturbances could improve
depression prognosis.
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Clinical Points

. Depression with metabolic abnormalities, which could be labeled metabolic
depression, may identify a chronic depressive subtype.

. It is yet to be examined whether treatment of metabolic disturbances could
improve depression prognosis.
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“Based on linear mixed-model analyses adjusted for age, sex, years of

education, smoking status, alcohol intake, physical activity, and number

of chronic diseases.

"Among persons who were not depressed at baseline: main effect,
metabolic syndrome, P=.22; main effect, time, P=.004; interaction
effect, metabolic syndrome-by-time, P=.61.

¢Among persons who were depressed at baseline: main effect, metabolic
syndrome, P=.008; main effect, time, P=.18; interaction effect,
metabolic syndrome-by-time, P=.15.

*P=.001 for persons with versus without metabolic syndrome at 3 years

among persons depressed at baseline.
Abbreviation: CES-D = Center for Epidemiologic Studies Depression
scale.

Figure 1.
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Adjusted Mean CES-D Scores Over the Follow-Up Period for (A) Persons Who Were Not
Depressed at Baseline (n = 655) and (B) Persons Who Were Depressed at Baseline (n =

168)3
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Table 1.

Sample Characteristics According to Depression at Baseline (N = 823)

Characteristic

Sociodemographics
Age, mean (SD), y
Sex, women, %
Education, mean (SD), y
Health indicators
Smoking status, %
Nonsmoker
Former smoker
Current smoker
Alcohol use, = 3 drinks per day, %
Physical activity, %
Sedentary
Light
Moderate to intense
Baseline cardiovascular disease, %
Baseline diabetes, %
No. of chronic diseases, mean (SD)

New cardiovascular event during
follow-up, %

Metabolic syndrome
Waist circumference, mean (SD), cm
Triglycerides, mean (SD), mg/dL

High-density lipoprotein cholesterol,
mean (SD), mg/dL

Systolic blood pressure, mean (SD),
mm Hg

Diastolic blood pressure, mean (SD),
mm Hg

Glucose, fasting, mean (SD), mg/dL
Metabolic syndrome, %

No. of metabolic syndrome
components, mean (SD)

Depression

Depressed during follow-up, %

No
Depression
at Baseline

(n =655)

72.7 (6.0)
50.7
57(3.2)

54.2
30.4
154
125

10.2
463
435
12.2
12.7
12 (1.0)
11.0

93.2 (9.9)
130.2 (74.1)
55.9 (14.5)

153.7 (20.4)

85.8 (9.1)

97.2 (24.9)
27.2
1.9 (1.1)

26.0

Depression
at Baseline
(n=168)

75.3 (6.3)
76.2
53(3.3)

72.6
16.7
10.7
6.0

32.7
423
25.0
10.1
10.1

15(L1)

95

92.0(10.7)
125.4 (62.3)
56.8 (14.6)

154.7 (20.1)

86.5 (9.1)

91.4 (21.4)
339
2.0(1.1)

75.0

a
Value

<.001
<.001
.08

<.001

.02
<.001

45
.37
.02
.58

40

.007
.09
.35

<.001

a ' . . ) ) -
Based on XZ test for dichotomous and categorical variables and independent ¢test for continuous variables.
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Table 2.

Page 16

Association Between Metabolic Syndrome and Onset of Depression in Persons Who Were Not Depressed at

Baseline (n = 655)

Metabolic Syndrome

Metabolic syndromel7
Metabolic syndromec
. d
Metabolic syndrome
L d
Wiaist circumference

Triglyceridesd

Onset of Depression,
OR (95% CI)@

1.40 (0.96-2.06)
1.20 (0.80-1.78)
1.01 (0.66-1.54)
1.28 (1.05-1.56)

1.07 (0.90-1.28)

High-density lipoprotein cholesterold 0.95 (0.78-1.15)

Systolic blood pressured

Diastolic blood pressured

Fasting glucosed

0.91 (0.75-1.10)
0.90 (0.74-1.08)

1.03 (0.86-1.24)

No. of metabolic syndrome components” ~ 1.01 (0.85-1.21)

P
Value

.08

.38

.96

.01

46

.58

.34

.25

.76

.89

aORs are given per SD increase: waist circumference, SD = 10.0 cm; triglycerides, SD = 71.9 mg/dL; high-density lipoprotein cholesterol, SD =

14.5 mg/dL; systolic blood pressure, SD = 20.4 mm Hg; diastolic blood pressure, SD = 9.1 mm Hg; and fasting glucose, SD = 24.3 mg/dL.

b . - .
Based on unadjusted logistic regression analyses.

c - . . .
Based on logistic regression analyses adjusted for age, sex, and years of education.

Based on logistic regression analyses additionally adjusted for smoking status, alcohol intake, physical activity, and number of chronic diseases.

J Clin Psychiatry. Author manuscript; available in PMC 2018 November 13.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Vogelzangs et al.

Table 3.

Page 17

Association Between Metabolic Syndrome and Chronicity of Depression in Persons Who Were Depressed at

Baseline (n = 168)

Metabolic Syndrome

Metabolic syndromeb
Metabolic syndromec
. d
Metabolic syndrome
L d
Waist circumference

Triglyceridesd

Chronicity of
Depression,

OR (95% cI)?
3.29 (1.36-7.98)
2.93 (1.18-7.26)
2.66 (1.01-7.00)
1.35 (0.92-1.97)

1.67 (0.92-3.04)

High-density lipoprotein cholesterol? 0.69 (0.46-1.03)

Systolic blood pressured

Diastolic blood pressured

Fasting glucosed

1.23 (0.82-1.85)
1.32 (0.89-1.94)

0.98 (0.61-1.58)

No. of metabolic syndrome componentsd 1.62 (1.08-2.41)

P Value

.008

.02

.05

13

.10

.07

.32

17

.92

.02

laORs are given per SD increase: waist circumference, SD = 10.0 cm; triglycerides, SD = 71.9 mg/dL; high-density lipoprotein cholesterol, SD =

14.5 mg/dL; systolic blood pressure, SD = 20.4 mm Hg; diastolic blood pressure, SD = 9.1 mm Hg; and fasting glucose, SD = 24.3 mg/dL.

b, ’ - .
Based on unadjusted logistic regression analyses.

c - . . .
Based on logistic regression analyses adjusted for age, sex, and years of education.

Based on logistic regression analyses additionally adjusted for smoking status, alcohol intake, physical activity, and number of chronic diseases.
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