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Abstract

Objective: Anxiety and depression have been linked to increased risk of cardiovascular disease
(CVD). Whether anxiety is a risk factor independent from depression, and if associations are
limited to specific CVD outcomes remains unclear.

Design: Participants (/= 3135) of the prospective Osteoporotic Fracturs in Men Sleep ancillary
study were community-dwelling men (age = 65) living in the US.

Main outcome measures: The Goldberg Anxiety and Depression Scales, coronary heart
disease (CHD) and cerebrovascular disease (CER). We used Cox proportional hazards models to
calculate adjusted hazard ratios and 95% confidence intervals.

Results: During 12 years of follow-up, we accrued 612 cases of CHD and 291 cases of CER
(incident or repeat-event). Overall, we observed no association between anxiety or depression and
CER. Anxiety was significantly associated with CHD, but this effect was attenuated after
controlling for depression and covariates. Depression was significantly associated with CHD after
similar adjustments. For men without prior history of CVD, neither anxiety nor depression were
associated with incident CHD.
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Conclusions: Anxiety was not a significant independent predictor of CHD or CER, suggesting
that previous findings of anxiety as a risk factor of CVD might be attributed to failure to control
for the effect of depression.

Keywords
anxiety; depression; cardiovascular disease; coronary heart disease; stroke; elderly

Introduction

Cardiovascular disease (CVD), including coronary heart disease (CHD) and cerebrovascular
disease (CER), is the world’s leading cause of death (Piepoli et al., 2016). With some of the
most established risk factors for CVD (e.g. smoking, high cholesterol levels, hypertension)
on the decline (Piepoli et al., 2016), others, like obesity, are rising (Bliher, 2019), and
researchers also acknowledge the importance of psychosocial risk markers including anxiety
and depression (Albus, 2010; Cohen, Edmondson, & Kronish, 2015; Piepoli et al., 2016).
Current CVD prevention guidelines suggest screening for both anxiety and depression to
identify those at greatest risk (Piepoli et al., 2016), even though the status of anxiety as a risk
factor of CVD is not as well established as it is for depression (Albus, 2010; Cohen et al.,
2015). To close this gap, during the last decade, there has been an increased focus on
studying the connection between anxiety and the development of CVVD (Batelaan,
Seldenrijk, Bot, Van Balkom, & Penninx, 2016; Roest, Martens, de Jonge, & Denollet, 2010;
Stewart, Hawkins, Khambaty, Perkins, & Callahan, 2016; Tully, Cosh, & Baune, 2013).
However, evidence remains mixed. Although meta-analyses (Emdin et al., 2016; Roest et al.,
2010) have presented evidence of anxiety associated with an increased risk of CVD, the
studies have been criticised for failing to take into account the effects of depression (Cohen
et al., 2015; Tully, Harrison, Cheung, & Cosh, 2016). Anxiety and depression, both in terms
of symptom reporting and diagnosis, are often comorbid, starting from childhood onwards,
with a stronger tendency for anxiety being a precursor of depression than the other way
around (Bruce, Davis, Dragovic, Davis, & Starkstein, 2016; Cummings, Caporino, &
Kendall, 2014). Some researchers have suggested that depression is the main driver of the
perceived relationship between anxiety and CVD risk due to the high comorbidity (Miloyan,
Bulley, Bandeen-Roche, Eaton, & Gongalves-Bradley, 2016). Others have even suggested
that anxiety has a protective effect on CVD risk (Hagger-Johnson et al., 2012; Langvik &
Nordahl, 2014; Meyer, Hussein, Lange, & Herrmann-Lingen, 2015; Parker, Hyett, Hadzi-
Pavlovic, Brotchie, & Walsh, 2011). While anxiety and depression share a distinct
neuroanatomical profile, specific regional brain volumes are differently associated with
anxiety and depression (Van Tol et al., 2010). Further, while depression is associated with
determinantal health behaviors, anxiety is on the other hand positively associated with health
protective behaviors in cardiac patients (Benyamini, Roziner, Goldbourt, Drory, & Gerber,
2013). Depression is linked to CVD both through behavioral factors and physiological
mechanisms such as inflammatory response, platelet reactivity (Bucciarelli et al., 2020) and
autonomic nervous system dysregulation (Tolentino & Schmidt, 2019). Research on
pathophysiological mechanisms linking anxiety and CVD has been limited (Alvarenga &
Byrne, 2016) and mixed (Ransing, Patil, & Grigo, 2017). Depression, but not anxiety is
associated with cardiac risk factors like plasma triglycerides, glucose, and insulin resistance
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(Holt et al., 2013). For both platelet activation and inflammation, there is stronger evidence
for the link to depression compared to anxiety (Huffman, Celano, Januzzi, 2010), further
supporting an investigation of the role of anxiety as a risk marker independent of depression.

In one of the most comprehensive studies to date, a recent meta-analysis (Batelaan et al.,
2016) that adjusted for depression found anxiety to be associated with an increased risk of
CVD. While some have shown that anxiety is an independent risk factor of CVD events,
when controlling for depression and conventional risk factors (Stewart et al., 2016), there is
at present inconclusive evidence of an independent association of anxiety with incident C\VD
(Tully, 2017). Thus, there is a need for more studies examining the independent effect of
anxiety on the risk of incident CVD, accounting for levels of depression.

Inconclusive or conflicting findings may also be attributed to different CVD outcomes
combined as the main outcome variable, heterogeneous operationalisation of anxiety (i.e.
different sub-types of anxiety having specific CVD-outcome relations), or the failure to
differentiate between anxiety and depression as an etiological or prognostic marker (Tully et
al., 2013). Research suggests that phobic anxiety has a stronger linkage to CVD than other
sub-types, and that anxiety is unrelated to MI, but may be more important for other CVD
outcomes (Alvarenga & Byrne, 2016). Further, gender differences are relevant not only for
risk estimates, but also for the association between anxiety, depression and cardiovascular
risk factors (Holt et al., 2013; Langvik & Nordahl, 2014). Sex differences in
physiopathology and gender-differences in biological responses to mental stress (Bucciarelli
et al., 2020) warrant the study of psychological risk-markers of CVD separately for men and
women.

In the present study, we investigated whether anxiety is independently associated with CVD
in an elderly, male population. In line with the reviewed literature, we hypothesised that
depression increases risk of incident and repeat event CHD and CER, and that any
association between anxiety and these outcomes will be attenuated when including
depression in the model. In our models, we adjusted for common risk factors of CVD: age,
BMI, cholesterol, blood pressure, physical activity, alcohol consumption, smoking status and
diabetes (Piepoli et al., 2016; Reid & Owen, 2016). Other adjustments were included
because their association with CVD risk: sleep quality (Cappuccio, Cooper, D’Elia,
Strazzullo, & Miller, 2011), education (Piepoli et al., 2019) and ethnicity (Kurian &
Cardarelli, 2007). We included antidepressant use as a covariate, as it has been implicated in
CVD risk (Glassman & Bigger, 2010; Nezafati, Vojdanparast, & Nezafati, 2015).

Materials and Methods

Sample and Procedure

Participants (V= 5994) were recruited over a 25-month period from 2000 through 2002 as
part of the Osteoporotic Fractures in Men Study (MrOS; http://mrosdata.sfcc-cpme.net). The
current study sample is based on the MrOS Sleep Study, an ancillary study that performed
initial assessments from December 2003 to March 2005 among 3135 of the 5994
participants enrolled at MrOS baseline. Forty of these participants were excluded because
they had missing values on central variables. The MrOS Sleep Study had a target
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recruitment number of 3000 participants (Mehra et al., 2007). See Figure 1 for a flow
diagram of participants in the study. The study design, baseline characteristics and
recruitment process have been previously described (Blank et al., 2005; Orwoll et al., 2005).
In brief, the participants were community-dwelling men of 67 years or older at the time of
the sleep study. As osteoporosis was the main focus in the MrOS study, participants had to
be able to walk without assistance of another person and must not have had a bi-lateral hip
replacement to be eligible. Participants were recruited from populations near six clinical
sites across the US (Birmingham, AL; Minneapolis, MN; Palo Alto, CA,; Pittsburgh, PA;
Portland, OR, and San Diego, CA). Information about participants was gathered through
self-administered questionnaires, interviewer-administered questionnaires and clinical
examinations. The Sleep Study participants underwent comprehensive objective and
subjective sleep assessments, and completed self-administered questionnaires related to
anxiety and depression. This subset of the total sample formed the basis of the analyses in
this article. All participants completed informed consent, and the study protocols were
approved by Institutional Review Boards at each of the participating clinic sites.

Anxiety and depression. The Goldberg Anxiety and Depression Scales (GADS) were used to
measure anxiety and depression (Goldberg, Bridges, Duncan-Jones, & Grayson, 1988).
Anxiety and depression were measured respectively using 9-item scales, where for each item
participants indicated either the presence or the lack of symptoms. Examples of items were:
“Have you felt keyed up, on edge?” (Anxiety) and “Have you had low energy?”
(Depression). For each 9-item scale a summary score was generated by adding the number
of items in which a presence of symptoms was indicated. A depression score of two or more
or an anxiety score of five or more was used to indicate that the participant had a 50 %
chance of having a clinically important disturbance (Goldberg et al., 1988). The instrument
has been recommended for use in epidemiological investigations as a short, valid and
acceptable method of detecting heightened levels of anxiety and depression in elderly people
(Koloski, Smith, Pachana, & Dobson, 2008; Mackinnon et al., 1994).

Cardiovascular outcomes.—Participants were followed for potential incident
cardiovascular events by tri-annual questionnaire and/or phone. They were contacted every
four months and had an overall response rate of more than 99%. Participants were asked
about hospitalization or treatment for any CVD-related condition during the preceding 4-
month interval. Medical records were obtained for all potential cases, and each case was
centrally adjudicated by the MrOS Coordinating Center at the University of California, San
Francisco and California Pacific Medical Center. Fatal events were further adjudicated by
obtaining the death certificate or hospital records at the time of death, or by interview with
the next of kin if the event did not result in hospitalization. The adjudicators were certified
cardiologists using protocols that had successfully been employed at previous trials and
studies of CVD (Grady et al., 1998). Follow-up time was through February 28, 2015. The
average time to a CHD event was 8.0 (SD = 3.4) years, 8.5 (SD = 3.0) years to a CER event.
Coronary heart disease (CHD) includes any events in the following categories: acute
myocardial infarction, coronary artery bypass surgery, ischemic congestive heart failure,
mechanical coronary revascularization, ST and non-ST elevation MI, hospitalisation for
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unstable angina, sudden CHD death or other CHD event. Cerebrovascular (CER) events
included stroke (residual after 24 hours) or transient ischemic attacks (TIA, no residual after
24 hours).

Model adjustment.—Physical activity was measured using the Physical Activity Scale for
the Elderly (PASE; Washburn, Smith, Jette, & Janney, 1993). It was specifically designed to
measure physical activity in the elderly, therefore including fewer items asking about sports
and recreational activities, and more items about everyday activities. Participants were asked
whether or to what degree they were involved in 12 types of activities during the last seven
days, and weights were applied, reflecting the strenuousness of the activity. In the current
sample, the scores on PASE ranged from 0 to 592. Sleep quality was measured using the
Pittsburgh Sleep Quality Index (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989).
Nineteen questions measured sleep quality, yielding a continuous scale from 0-21. Body
mass index (BMI) was calculated based on measured height and weight taken of the
participants at the sleep visit (kg/meters?). Serum samples were taken from the participants
to measure oxidised LDL (cholesterol), measured in “milli units per litre” (Harrison, 2014).
Resting blood pressure was measured using mercury sphygmomanometer. Self-reports were
used to ascertain the number of alcoholic beverages a participant consumed a week (0-2,
3-13, more than 13), whether they had ever had diabetes or used antidepressants and their
current cigarette smoking status (yes, no, or former).

We used Stata/MP v. 15 for Windows to calculate Cox proportional hazards models. The
dependent variable was time from clinic visit to fatal or nonfatal CVD endpoints. Separate
models were run for CHD and CER outcomes. We performed three sets of analyses. In the
first set we analysed the whole sample and added prior history of CVD as a covariate. In the
second set, we analysed the subset of the sample that had no prior history of CVD (incident
CHD and CER). In the third set, we analysed the subset of the sample that had experienced a
previous CVD event (repeat event CHD and CER). As CHD and CER share many of the
same risk factors, CVD was used as a general stratum instead of history of CHD or CER.

In Model 1, anxiety and depression were entered separately into the model to examine their
individual effects. In Model 2 they were entered together to determine their independent
effects in the presence of the other condition, while in Model 3 they were entered together in
addition to all covariates. The covariates included an a-priori set of established risk markers
of CVD according to current guidelines (Piepoli et al., 2016). Education, ethnicity, diabetes,
use of antidepressants, smoking status and alcohol use were entered into the model as
categorical variables, while age, blood pressure, cholesterol levels, BMI, sleep quality and
activity were entered as continuous variables. Kaplan-Meier curves were produced to show
the unadjusted probability of a CHD/CER event as a function of anxiety.

The baseline characteristics of the sample are presented in Table 1, for the overall cohort, as
well as stratified by outcome category (no CVD event, CHD event and CER event). The
mean body mass index was 27.17 (SD = 3.83). At baseline (sleep visit 1), 3095 participated,
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and the mean age was 76.38 (SD = 5.54). Of those, 2078 participants did not experience any
CVD events by the end of the follow-up period, while 612 experienced one or more CHD
events and 291 experienced one or more CER events. Of the total sample, 277 (8.75%) had
an anxiety score above 5, corresponding to a 50% chance of having a clinically significant
disturbance. Among the no CVD event group, the proportion of participants with GADS-A =
5 was 8.12%, compared to 11.11% and 8.65% in the groups with CHD events and CER
events, respectively. Of the total sample, 1042 (33.81%) had GADS-D = 2. The proportion
having GADS-D = 2 in the no CVD event group was 31.30%, while it was 43.42% in the
CHD event group and 32.07% in the CER event group. A total of 215 (6.9 %) men had both
elevated anxiety and depression scores, and the association between anxiety and depression
was significant, but moderate, XZ =282.59, V=.30, p<.001.

Of the total sample, 38.61% had a previous diagnosis of CVD before the start of the study.
Prevalence of prior diagnosis of CVD was 31.98% for the no CVD event group, 58.10% for
the CHD event group and 47.93% for the CER event group.

Anxiety and risk of CHD

The results from the survival analyses can be seen in Tables 2-4. Figures 2-4 feature the
Kaplan-Meier survival curves showing the time to CHD event in Model 1 for those with and
without anxiety, in the total sample and the two sub-sets.

In the unadjusted model (Model 1) for the total sample, anxiety was statistically significantly
associated with the risk of having a CHD event, with a hazard ratio of 1.41, 95% CI [1.10,
1.83], p=.008. After controlling for depression (Model 2), the hazard ratio of anxiety
decreased to 1.06, 95% CI [0.80, 1.39], p=.693. In this model, depression had a significant
hazard ratio of 1.68, 95% CI [1.41, 1.99], p< .001. Results were similar in Model 3 after
controlling for all covariates (age, education, race/ethnicity, diabetes, antidepressant use,
BMI, cholesterol/oxidised low-density lipoprotein, smoking status, drinking habit, physical
activity and sleep quality), in which no association was observed between anxiety and CHD
(HR =0.95, [0.71, 1.27], p=.730), and the association between depression and CHD
remained significant but somewhat attenuated with a hazard ratio of 1.33, 95% CI [1.10,
1.60], p=.003. When restricting the analyses to men with a prior history of CVD at
baseline, depression was associated with an increased risk of repeat event CHD when
adjusting for all covariates, HR = 1.51, 95% CI [1.19, 1.93], p=.001. Depression was
significantly associated with incident CHD among those with no history of CVD (HR = 1.33
[1.003, 1.773], p=.048), however, this effect was attenuated when controlling for other
covariates. Anxiety was not significantly associated with either incident or repeat event
CHD.

The inclusion of anxiety (Model 2) only marginally altered the HR of depression on CHD in
the group with no history of CVD, from 1.32 to 1.33. There was no change in the HR of
depression on CHD in the total sample nor in the group with a prior history of CVD.

Anxiety and risk of CER

Neither anxiety nor depression had a significant effect on CER in any of the three sets of
analyses (Tables 2-4).
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Discussion

In the present study we found that anxiety increased the risk of CHD events among
community dwelling older men. However, this effect was no longer significant when
controlling for depression, as hypothesized. Depression significantly increased the risk of
incident and repeat event CHD even when controlling for anxiety and prior history of CVD,
and other relevant control variables. Among those with no prior history of CVD, neither
depression nor anxiety was a significant predictor after controlling for other variables. In
contrast, among those participants with prior history of CVD, depression, but not anxiety,
was associated with risk of CHD. Neither depression nor anxiety had a significant effect on
the likelihood of experiencing a CER event in any of the analyses.

These results differ from the conclusions by recent meta-analyses that show an effect of
anxiety on CVD, when controlling for the effect of depression (Batelaan et al., 2016; Tully
et al., 2013). Anxiety and depression can be difficult to properly differentiate due to their
shared components (Clark & Watson, 1991) and comorbidity (Jacobson & Newman, 2017).
Characteristics of the current sample and instruments might explain why we observed
different results compared to recent meta-analyses. Anxiety and depression were measured
using the Goldberg Anxiety and Depression Scale (GADS), an instrument not used by any
of the studies included in Batelaan et al. (2016), Emdin et al. (2016), Pérez-Pifiar et al.,
(2017) or Roest et al. (2010). Compared to other measures (e.g the Hospital Anxiety and
Depression scale; Zigmond & Snaith, 1983), GADS has a stronger focus on somatic
symptoms, and has less strict cut-off values. Our sample had a mean age of 76 years.
Comparatively, only 7 of the 32 studies included in Batelaan et al. (2016) researched
samples aged 65 years or older. Additionally, only men were included in the current study.
When making comparisons to the meta-analyses, it should be mentioned that they all, with
the exception of Emdin et al. (2016), present substantial heterogeneity, implicating that
divergent results between our study and the meta-analyses could be expected.

Depression was associated with an increased risk of CHD, and this effect persisted when
looking only at participants with prior history of CVD, though it was not significant in the
subset with no prior history of CVD when controlling for other variables. This is contrary to
other studies showing depression to be an independent risk marker for incident CHD (Gan et
al., 2014; Nicholson, Kuper, & Hemingway, 2006; Rugulies, 2002; Wu & Kling, 2016).
Hence it is premature to conclude that depression is not an important risk factor for incident
CHD. It might however suggest that the risk differs across populations. For instance, prior
studies have found that depression was a stronger risk factor for women compared to men
(Langvik & Nordahl, 2014). The current study indicates that risk factors of CVD may also
differ across age groups, and that anxiety is less important compared to other risk markers
among older men. The proportion of people who survive a CVD event is growing, though,
which also makes knowledge about risk factors for a subsequent CVD event important.

The results underline the importance of specificity in research on the link between affective
disorders and CVD, both in terms of the population of interest (prognostic vs. etiologic
approach) and outcome. Depression was not associated with incident CHD in the group free
of CVD at baseline, only with repeat event CHD. Further, the results varied across

Psychol Health. Author manuscript; available in PMC 2022 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Karlsen et al.

Conclusion

Page 8

outcomes: While anxiety and depression variously showed some relation to CHD, an effect
on CER was not observed. Studies variously use CVD or CHD as outcome, but the inclusion
of CER events in a composite CVD outcome might obscure the results. The etiologies of
CER and CHD are different (Widimsky, Koznar, Vasko, Peisker, & Stétkarova, 2013), hence
affective disorders may affect them differently. For instance, 90% of MI patients share the
underlying cause of their CHD (i.e. atherosclerotic plaque rupture with arterial thrombosis),
while the causes of CER are more heterogenous (Widimsky et al., 2013)

The majority of the previous studies on anxiety or depression have failed to control for the
effect of the comorbid counterpart (Batelaan et al., 2016), making it difficult to draw
conclusions about whether the effect is actually caused by the shared variance, or the other
affective disorder. The study also supports increased specificity in choice of outcomes:
While anxiety and depression variously showed some relation to CHD, an effect on CER
was not observed.

One of the strengths of the study is the large sample used, another is that we controlled for
all relevant confounders, both well-known ones such as age, smoking, cholesterol, blood
pressure diabetes, BMI and physical activity (Piepoli et al., 2016) and more ambiguous ones
such as antidepressant-use (Glassman & Bigger, 2010). Additionally, we controlled for the
effect of the depression in analysing anxiety and performed separate analyses on participants
with and without prior history of CVD. A limitation of this study is that it samples a rather
homogenous population, namely older, primarily Caucasian men in the US, and the results
therefore cannot be generalised to younger adults or women. The role of anxiety as an
etiological and prognostic factor for women and in other age-groups warrants further
investigation. Older men are more prone to CVD, which might bias the results compared to a
more diverse sample. At the same time, the elderly are most likely to develop CVD, and
thus, a particularly interesting group to study in the interest of reducing the general disease
burden. Further, as psychological markers differ both in prevalence and CVD risk estimate
among men and women, separate analysis for men and women are warranted (Langvik &
Nordahl, 2014). Despite evidence of GADS having good psychometric qualities (Mackinnon
et al., 1994), there are some limitations with the use of GADS. The discriminant validity has
been questioned due to high correlations between the two subscales of GADS (Therrien &
Hunsley, 2012). Further, it has been suggested that the cut-off scores are too low, especially
for depression (Koloski et al., 2008). In our sample, the prevalence and ratio of depression to
anxiety cases was higher than expected based on the general prevalence in most populations
(Bandelow & Michaelis, 2015; Hasin et al., 2018), but our result are similar to other studies
using GADS in older samples (Koloski et al., 2008).

In the current study, elevated symptoms of anxiety were not a significant independent risk
factor for CHD or CER, regardless of prior history of CVD status among elderly men. This
supports the notion that relationship between anxiety and CVD observed previously might
be explained by comorbid depression, particularly among older men. Though further
research is needed to confirm these findings, results suggest it may be prudent to focus on
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treatment of depression to reduce risk of CHD among older men. Treatment of anxiety
symptoms may have little effect on risk of CVD outcomes.
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Anxiety and risk of CHD in sample with prior history of CVD.
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Table 2.

Hazard ratios for cardiovascular diseases in the total sample.

Predictors

Anxiety
Depression

Previous CVD

Anxiety
Depression

Previous CVD

Model 1(N=3049) Model 2(N=3043)  Mode 3 (N = 2920)

HR 95% CI HR 95% ClI HR 95% ClI
Coronary heart disease
141" [1.10,1.83] 1.06 [0.80,1.39] 0.95 [0.71, 1.27]
168" [141,1.99] 133**  [L.10, 1.60]
236™** [1.98,2.82]
Cerebrovascular disease
1.07 [0.71,1.62] 1.05 [0.68,1.63] 1.11 [0.69, 1.77]

1.05 [0.80,1.36] 0.94 [0.71, 1.26]
150**  [1.18,1.96]

Note. HR: hazard ratio. Model 1: Unadjusted. Model 2: Adjusted for depression. Model 3: Adjusted for all covariates.

ok
p<.01

FAA

p<.001.
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Table 3.

Hazard ratios in participants with no previous diagnosis of CVD.

Predictors

Anxiety

Depression

Anxiety

Depression

Model 1(N=1875) Model 2(N=1870)  Model 3 (N = 1798)

HR 95% CI HR 95% ClI HR 95% ClI
Coronary heart disease

120 [0.75,1.91] 097 [0.58, 1.61] 110 [0.63,1.84]
133% [1.003,1773] 110 [0.80, 1.50]
Cerebrovascular disease

0.69 [0.32,1.48] 067 [0.31,1.49] 0.71 [0.31,1.61]
1.06  [0.72,1.56] 0.95 [0.63,1.43]

Note. HR: hazard ratio. Model 1: Unadjusted. Model 2: Adjusted for depression. Model 3: Adjusted for all covariates.

*
p<.05.
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Table 4.
Hazard ratios in participants with history of CVD.

Model 1(N=1168) Model 2(N=1167)  Model 3 (N = 1122)
Predictors HR  95% Cl HR 95% Cl HR 95% Cl

Coronary heart disease
Anxiety 124 [0.91,169] 1.01 [0.73,1.40] 0.87 [0.61, 1.25]
Depression 156 [1.25,1.94] qg51* [1.19, 193]

Cerebrovascular disease
Anxiety 1.23 [0.75,2.02] 1.29 [0.76,2.17] 1.67 [0.92, 3.02]
Depression 0.90 [0.62,1.30] 0.97 [0.65, 1.46]

Note. HR: hazard ratio. Model 1: Unadjusted. Model 2: Adjusted for depression. Model 3: Adjusted for all covariates.

*ok

p<.01

Aok

p<.001.
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