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Abstract

With the progressive aging of the world’s population, prolongation of a healthy lifespan in old
age has become a medical research priority. The presence of depressive symptoms in later life

is associated with poor health prognosis and increased mortalityl:2. Here we explore distinct
trajectories of depressive symptoms in later life and their association with several health-related
outcomes in 19,110 older individuals followed for a median of 4.7 years. Using a latent class,
mixed-modeling approach we identified four distinct trajectories of depressive symptoms with
scoring patterns of consistently low, moderate, emerging and persistently high. Compared to
those with minimal depressive symptoms, membership of any other class was associated with
specific patterns of baseline sociodemographic and medical factors. Membership of any group
with depressive symptoms was associated with a higher likelihood of health events, including
physical disability, cancer and major bleeding episodes. Membership of the persistently depressed
class was associated with increased mortality, while a diagnosis of dementia was generally limited
to the class with initially low and progressively rising symptoms. The course of depressive
symptoms in older individuals can vary widely and depend on several factors. The presence of
depressive symptoms, including those that do not meet criteria for major depression, can flag

a poor prognosis and risk for specific health conditions. Systematic assessment of depressive
symptoms may facilitate early identification of at-risk populations.

Forecasting the course and potential consequences of an illness in subgroups of people who
share risk factors and prognosis is an important step towards precision medicine and early
intervention. The presence of depressive symptoms in later life, including those that do

not meet criteria for major depression, is associated with poorer outcomes for a myriad of
medical conditions34. Despite the marked effect of depression on physical health, depressive
symptoms are often undiagnosed and untreated in the presence of comorbidities common in
old age®. Evidence suggests that tackling depression in this context is effective and might
improve clinical outcomes®.

However, most studies to date have relied on a single assessment of depression and/or focus
on individual disease outcomes. Few longitudinal studies have investigated how distinct
trajectories of depressive symptoms in older adults might be associated with differential
clinical outcomes.

The very large ASPirin in Reducing Events in the Elderly (ASPREE) trial enabled modeling
of distinct trajectories of depressive symptoms in later life and their association with a
range of health outcomes documented in the study. We also explored sociodemographic

and medical factors associated with each trajectory. Understanding factors that may be
associated with resilience or vulnerability might inform early recognition and intervention
opportunities, with the potential to alter outcomes and increase quality of life in an aging
society.
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Individual participant data were used to model trajectories of depressive symptoms (assessed
by the short version of the Center for Epidemiological Studies Depression (CES-D-10)
scale), using latent class mixed models (LCMMSs) for curvilinear longitudinal outcomes.
Descriptive statistics of participants according to latent class are displayed in Table 1. Of the
19,110 participants included in this study (four did not have a CES-D measure at baseline
and were excluded), 18,238 had at least one follow-up CES-D score, 10,779 (56.4%) were
female and the mean age was 75 years.

Trajectory class identification.

As shown in Fig. 1, we found four distinct trajectories of depressive symptoms, reflecting
patterns of consistently low, consistently moderate, consistently high and initially low but
emerging symptoms of depression. Thus, we labeled the four trajectories as: “nondepressed”
(n= 8,631, 45%; mean (s.d.) CES-D at baseline: 1.3 (1.6)) (reference group); “subthreshold
depression” (n= 7,451, 39%; 4.5 (2.6)); “persistent depression” (n=1,776, 9.3%; 8.5
(4.4)); and “emerging depression” (n= 1,256, 6.6%; 1.06 (1.3)). Figure 1 also compares the
trajectories extracted from latent class analyses with summary descriptive of classes across
waves.

Profile of trajectory class members.

Participants’ characteristics according to their trajectory class are shown in Table 1.
Compared with the nondepressed class, membership in any of the other classes was
predicted by lower educational levels and lower quality of life scores (mental and physical
components) at baseline. Female gender was a predictor for both subthreshold and
persistently high classes. Persistently high symptoms were also associated with smoking,
alcohol use and living alone or in a residential home. Conversely, the emergent group was
associated with living with someone at baseline (Table 1 and Supplementary Table 2).

Figure 2 shows the association of latent class membership with the presence of medical
comorbidities at baseline. Compared with the nondepressed class, significant baseline
predictors of membership in any other class included polypharmacy and a history of
depression. A history of cancer was associated with membership of the persistent class.

Membership of trajectories with chronic depressive symptoms (that is, subthreshold and
persistently high class) was predicted by the presence of distinct medical comorbidities

at baseline, most associated with metabolic abnormalities. These include diabetes, obesity,
metabolic syndrome, high waist circumference, respiratory conditions and multimorbidity
(Fig. 2). The presence of gastroesophageal reflux disease (GORD) was associated with
both subthreshold and emerging trajectories, while chronic kidney disease (CKD) was

a membership predictor only for the subthreshold class. The presence of hypertension,
dyslipidemia and gout was not associated with membership in any other group when
compared with the nondepressed population.
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Trajectory of depressive symptoms and associated outcomes.

Results of regression models for the association between distinct trajectories of depressive
symptoms and prespecified outcomes are displayed in Table 2. Compared with the
nondepressed class, all other trajectories were significantly associated with increased odds of
developing clinical depression, being diagnosed with cancer, developing physical disability
(higher in the persistent class: OR: 4.96 (3.68, 6.69)) and/or having a major bleeding

event (higher for the emergent trajectory: OR: 1.42 (1.02-1.97)) (Table 2). There was no
statistically significant association between cardiovascular disease (CVD) events and any
trajectory of depressive symptoms when compared with the nondepressed class.

Membership in the persistently depressed class was significantly associated with increased
mortality (OR: 1.43 (1.15-1.78)), while a diagnosis of dementia was generally limited to

the class with emerging symptoms (OR: 1.42 (1.02-1.97)) (although statistical significance
was lost after adjusting for multiple comparisons). Also, a trend was seen for the association
between dementia and membership in the persistent depression class (OR: 1.32 (0.97-1.79)).

In subgroup analyses divided by gender (Supplementary Table 1), we found that women in
the persistently depressed class had higher odds of mortality (OR: 1.58 (1.51-2.17)) and
dementia (OR: 1.53 (1.03-2.26)), while in males a similar pattern was seen for the emerging
depression class, with odds for mortality (OR: 1.35 (0.99-1.87) and dementia (OR: 1.48
(0.94-2.35)) showing a trend for statistical significance in this class, but not in others.

Males were also more likely to have a major bleeding episode if they were either in the
persistently depressed class (OR: 1.65 (1.11-2.46)) or the emerging depression class (OR:
2.30 (1.57-3.37)), with higher odds seen for the latter. Cancer was statistically significant in
males in the emerging depression class (OR: 1.53 (1.21-1.94)) but not in other classes and
not in females, although a trend was seen for women in the persistently depressed class (OR:
1.21 (0.95-1.54)). As a sensitivity analysis, model 3 was employed without adjusting for sex
and age since these factors were used in developing latent classes. The findings remained
unchanged although there was a trend for larger effects.

Effects of aspirin.

Subgroup analyses divided by treatment arm (aspirin versus placebo) showed that aspirin
users had increased odds of death in both persistently depressed (OR: 1.85 (1.34-2.56))
and emerging depression (OR: 1.51 (1.05-2.16)) classes, with no statistically significant
association seen for placebo users. Aspirin users who were members of any of the three
classes with depressive symptoms were also more likely to have a diagnosis of cancer,
while in placebo users this association was seen only in the emerging depression trajectory.
Conversely, membership in the emerging depression class was associated with increased
bleeding only in placebo users (OR: 2.17 (1.35-3.46)), with no significant association for
other classes or for the aspirin subgroup (Supplementary Table 2).

Discussion

This study used a large sample to investigate the longitudinal association of distinct
depressive trajectories in later life and many serious health-related outcomes. We were
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able to identify four distinct trajectories of late-life depressive symptoms. Compared with
the nondepressed class, membership in any class with depressive symptoms (including
subthreshold) was associated with serious health-related outcomes, including a greater risk
of persistent physical disability, cancer and major bleeding episodes. Persistently high scores
were associated with increased mortality and increased odds of developing a persistent
physical disability. A pattern of initially low but consistently rising (emerging) depressive
symptoms was associated with a diagnosis of dementia. These results extend the notion
that the presence of depressive symptoms, including those that do not meet criteria for
major depression, may be signals of overall health and prognosis in later life. Consequently,
attention to and follow-up of depressive symptomatology in clinical settings might increase
recognition of individuals at risk for serious health-related events and facilitate prompt
intervention.

Our results agree with most studies showing that depression in later life tends to stability
and chronicity. Over 90% of our sample was included in classes with stable trajectories,

be it nondepressed, subthreshold or persistent depression. Unlike other studies, mostly
conducted in younger populations’~19, we did not find a group with decreasing symptoms,
suggesting that risk factors for depression might already be established in this older adult
sample. Symptoms of depression (as measured by CES-D scores) tend to follow a U-shaped
pattern across adulthood and consistently rise after the seventh decade, when sex differences
in prevalence also tend to convergell. Notably, physical limitation, disease burden and/or
impending death seem to explain only part of the increase in depressive symptoms in this
age groupl.

Our results concur with extensive data linking late-life depression and poor health-related
outcomes?2-15, Here we found that membership in any class with chronic depressive
symptoms (both subthreshold and persistent) was predicted by higher levels of medical
comorbidities at baseline, most characterized by metabolic dysfunction and chronic, low-
grade inflammation16. Mounting evidence suggests that depression might independently
potentiate the chronic effects of these conditions via inflammation and oxidative stress!’,
potentially accelerating age-related biological processes that can lead to cellular senescence
and reduced capacity of organ regeneration and/or promote activation of oncogenic factors
linked to increased cellular replication and cancer!8. Late-life depression is associated with
increased biological aging and increased markers of cellular senescencel?, as well as higher
levels of inflammation?? and oxidative stress?1, known contributors to frailty, vascular
damage and their inherent consequences, including physical disability and death®.

We found that mortality was significantly associated with membership of only the
persistently depressed class. This might reflect a short follow-up period, since it contrasts
with a 12-year longitudinal study which found that increasing (but not persistent) depressive
symptoms were associated with increased mortality, although that was conducted in a
younger and smaller population®. Besides having higher rates of medical comorbidities and
obesity, persistently depressed people in our study were also more likely to be smokers,
drink alcohol and live alone, factors previously associated with both mortality and late-life
depression?2. Notably, this class has a greater history of depression at baseline. Emerging
data show that previous depression is associated with higher levels of inflammatory
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and metabolic disturbances later in life (especially in women)23, and increased risk of
subsequent somatic diseases and premature death?4. This highlights the importance of early
detection and effective management of depression earlier in life.

On the other hand, dementia was associated with membership of only the emerging
depression class and lost statistical significance after adjusting for multiple comparisons.
This is in line with previous studies showing that a pattern of low, but progressively
increasing, depressive symptoms that emerge later in life is more strongly related to
dementia and cognitive decline than persistently high depressive symptoms®10:25_ One
recent neuroimaging study found that those who develop increasing symptoms later in life
have more neurological abnormalities and a higher load of vascular risk factors than those
with persistently high scores?®. Nevertheless, persistent depression is also associated with
increased risk of dementia when compared with groups having subthreshold and/or minimal
symptoms19:26. This might reflect different biological processes, and there is a debate as
to whether depression is a prodromal stage of dementia or a modifiable factor, with most
evidence suggesting the former2?. While vascular changes might drive specific subtypes
of both depression and dementia, other factors such as neuroinflammation, impaired
neurogenesis, changes in gut and brain membrane permeability and associated dysbiosis
can all contribute to brain dysfunction and progressive mood and cognitive decline?8.

Our findings of increased major bleeding in all groups (but greater in the emergent
symptoms class) might also hint that covert gastrointestinal lesions and resulting dysbiosis
may play a role in this association2%. Depression has been genetically and epidemiologically
linked to increased risk of inflammatory and hemorrhagic gastrointestinal diseases3.
Depression is also associated with increased markers of intestinal permeability which, in
turn, correlate with severity and clinical response31:32, This study documents risk for major
bleeding episodes only, but it is possible that smaller, clinically undetectable, lesions are
more frequent. While these might be of little clinical significance, their potential for altering
gut permeability can have important consequences in the gut microenvironment, possibly
accelerating biological processes related to dysbiosis, inflammation and microvascular
disease33:34,

We recently published data showing that aspirin may have a deleterious effect on the mood
of depressed older adults, and we speculated that changes in intestinal permeability could

be one possible biological driver of this association2®. Here we found that aspirin users with
depressive symptoms have an increased association with cancer and death when compared
with aspirin users with no depression. The ASPREE main trial previously reported an
increase in mortality, primarily driven by cancer-related death, in those taking aspirin3®.
Interestingly, colon cancer had the strongest correlation with death in that study. If our
contention is correct, aspirin’s potential to alter intestinal permeability in those with existing
vulnerabilities (that is, depressed individuals) might facilitate metastasis and further explain
this association.

In exploratory analyses, we found some small differences in outcomes when we divided the
sample by sex. Women in the persistently depressed class were at increased risk of death,
dementia and cancer, while the strongest associations for these outcomes (and bleeding
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events) were found in men with low but emerging depressive symptoms. Sex differences
are important in biological research but, due to the exploratory nature of these findings and
the loss of statistical power in subgroup analyses, we recommend caution when interpreting
these results.

The strengths of this study include its very large sample size, which gave us power to

test our hypotheses in well-powered models using a sophisticated statistical method that
considers interindividual variability and the nonlinear pattern of trajectories. The relatively
long follow-up period and the rigorous methods used to document described outcomes

are other strengths. Nevertheless, it is known that midlife lifestyle and health can have a
significant impact on late-life outcomes, and these could not be accounted for in this study.
However, the stringent exclusion criteria of the trial allowed us to presume that this is a
somewhat homogeneous sample regarding previous health status. While this is certainly a
strength, it limits generalizability to other (less healthy) populations.

Other limitations include the use of a scale to define depression rather than a structured
clinical interview. Self-report scales, however, reduce inter-rater bias, and the fact that

we used depressive scores as continuous (other than categorical) variables increases the
validity of this method for our purposes. Due to the bidirectional relationship between
depression and the investigated outcomes, we cannot exclude that the same underlying
processes driving depression are also involved in the initial (preclinical) stages related to the
investigated outcomes. This precluded any causal conclusions and limited interpretation of
the findings as associations (that is, noncausal). Furthermore, because we explore several
prespecified outcomes, inflation of type 1 error due to multiple comparisons cannot be
excluded (although we did correct for false discovery rate)36. Despite proposing mechanistic
explanations for our findings, we do not yet have data on biomarkers of inflammation, gut
permeability or neuroimaging to confirm our hypotheses. Future studies might integrate
these data to provide a clearer picture of the biological mechanisms underpinning these
associations.

In conclusion, we found that depressive symptoms in later life tend to present distinct
trajectories. The presence of depressive symptoms, including those that do not meet criteria
for depressive episodes, can flag up several critical health-related outcomes. These results
should drive clinical and public health efforts for systematic assessment and follow-up of
depressive symptoms in later life to allow identification and early intervention for at-risk
populations.

Study population.

Study participants were community-dwelling older adults enrolled in the ASPREE trial.
ASPREE was a large multicentre, population-based, double-blind, placebo-controlled
randomized trial investigating the effects of low-dose aspirin on several endpoints in
older adults living in Australia and the United States. The ASPREE trial recruited 19,114
participants between 2010 and 2014 from primary care services in Australia and through
clinic-based mailing lists, electronic records and advertisements in the United States.

Nat Aging. Author manuscript; available in PMC 2023 July 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Agustini et al.

Measures.

Page 8

Methods and baseline characteristics of ASPREE participants have been described in detail
elsewhere37:38,

Eligibility criteria for ASPREE included community-dwelling men and women aged 70
years and older (65 years of age and older for US minorities), who gave written informed
consent. Participants were excluded if they had a current indication for, or contraindication
to, the use of aspirin (trial drug) or had any component of the composite primary outcomes.
The following were exclusion criteria: a previous cardiovascular event or established

CVD or atrial fibrillation; diagnosed dementia or a score of <78 on the Modified Mini-
Mental State examination; the presence of significant physical disability (defined by severe
difficulty or inability to perform any one of the basic activities of daily living); a condition
with a high current or recurrent risk of bleeding; anemia; a condition likely to cause death
within 5 years; current use of other antiplatelet or antithrombotic medication; current use
of aspirin for secondary prevention; or severe uncontrolled hypertension (that is, systolic
blood pressure =180 mmHg or diastolic blood pressure 2105 mmHg). Notably, the stringent
exclusion criteria for the ASPREE study resulted in an overall sample generally healthier
than their population counterparts. Correspondingly, baseline quality of life scores were
slightly higher than those reported in population-based studies of older individuals3®.

The trial was conducted according to the Australian National Statement on Ethical Conduct
in Human Research, the Australian Code for the Responsible Conduct of Research, the 2008
Declaration of Helsinki and the International Conference on Harmonization Good Clinical
Practice E6, and was approved by institutional review boards at all sites. The protocol was
published??, developed in accordance with Standard Protocol Items Recommendations for
Intervention Trials 2013 guidelines, reported using the Consolidated Standards of Reporting
Trials guidelines and according to the ICH E9 Statistical Principles for Clinical Trials

and was registered on ClinicalTrials.gov (identifier: NCT01038583). Institutional review
boards at each participating institution approved the trial, and these are listed on the
clinicaltrials.gov site for ASPREE.

Baseline instruments.—Sociodemographic questionnaires were administered at
baseline. Information obtained included age, gender, education, race, smoking status,
alcohol use, living status, number and type of current medications used and self-reported
presence and/or history of medical conditions.

The presence of medical comorbidities at baseline was ascertained from self-report,
medication use and direct physical and laboratory measures (with thresholds defined in
medical guidelines). A list of all medical comorbidities investigated and their definitions
was published?! and included hypertension, diabetes, obesity, dyslipidemia, metabolic
syndrome, GORD, respiratory disorders, CKD and gout. Polypharmacy was defined as the
simultaneous use of five or more medications*Z.

The Quality-of-Life Short Form 12 (SF-12) questionnaire was used to rate quality of life
at baseline*2. SF-12 is composed of a physical component summary (PCS) and a mental
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component summary score (MCS) designed to provide an indication of the physical and
mental health of respondents, respectively.

Assessment of depressive symptoms.

Depressive symptoms were assessed annually using the short version of the CES-D-10 scale.
CES-D-10 is a self-rated questionnaire that scores the severity of depressive symptoms
“during the past week”. This instrument has performance comparable to the full version

of CES-D (kappa = 0.97) in classifying participants with depressive symptoms*3. Our
assessment of the construct validity of CES-D-10 showed that a single score was a reliable
and valid measure of depression in this population#4. When compared with a formal
psychiatric diagnosis of depression in old age, the scale demonstrated a sensitivity of

97% and specificity of 84% (ref. #°). In line with previous research, a cut-off of >8 was
operationalized as a positive screen for depression in ASPREE?2,

Outcomes of interest.

Outcomes of interest included every prespecified primary and secondary endpoint of the
ASPREE trial, namely persistent physical disability, dementia, CVD events, cancer, major
bleeding and death. All clinical and safety endpoints were adjudicated by blinded endpoint
adjudication committees who were provided with deidentified clinical information. Criteria
for each of these events are described in detail in the respective ASPREE papers3246:47 put
can be summarized as:

1. Primary outcome: primary composite derived from first occurrence of the
endpoint of death, dementia or persistent physical disability.

2. Persistent physical disability: inability to perform or severe difficulty in
performing at least one of the six basic activities of daily living that had persisted
for at least 6 months.

3. Death: confirmation of death via two independent sources.

4. Dementia: cognitive decline in two domains associated with functional decline,
adjudicated according to Diagnostic and Statistical Manual of Mental Disorders
(4th edition) criteria.

5. CVD: composite of fatal coronary heart disease, nonfatal myocardial infarction,
fatal or nonfatal stroke or hospitalization for heart failure.

6. Cancer: histopathological confirmation.

7. Major depression: clinically relevant depression was characterized as reaching a
score of =8 points at any time in the CES-D scale.

8. Major bleeding: composite of hemorrhagic stroke, symptomatic intracranial
bleeding or clinically significant extracranial bleeding (defined as bleeding that
led to transfusion, hospitalization, surgery or death).
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Statistical analysis.

Individual participant data were utilized to model trajectories of depressive symptoms in up
to five follow-up waves using LCMMs for curvilinear longitudinal outcomes according to
specific trajectories of CES-D scores across annual visits (number of CES-D assessments in
each wave of study: wave 1, n=19,110; wave 2, n=18,097; wave 3, n=7,129; wave 4, n
=15,167; wave 5, n=10,406). Missing data in one or more follow-up waves were imputed
using single imputation with fully conditional specification implemented by predictive mean
matching, using age and sex as auxiliary variables*®.

We implemented nonlinear LCMMs to handle a nonlinear pattern of CES-D trajectories?®.
To find the best model fit, we evaluated a wide range of linear and nonlinear LCMMs
following recommended procedures, as follows:4°

1. LCMMs with different numbers of latent classes, ranging from one to five
classes, were investigated.

2. We examined the role of gender and age interactions with follow-up time points
to improve class membership prediction.

3. LCMMs with linear and two spline link functions (that is, either three or five
knots placed in percentiles of the outcome variable) were considered.

We compared models using log-likelihood, entropy, the Akaike information criterion (AIC)
and the Bayesian information criterion (BIC)*°. Entropy was used to measure the accuracy
of classification, ranging from 0 to 1, with higher values indicating better classification.
AIC and BIC provide information on how well each model fits the data, with lower

values indicating better model fit>9. Log-likelihood represents the combination of model
parameter values that maximize the probability of drawing the sample obtained, with higher
log-likelihood indicating better consistency between model and obtained data®l.

We ran each model seven times through a grid of different sets of initial values, multiplied
by a random number to ensure that likelihood solutions were not locally optimized.
Maximum-likelihood estimators were obtained using a modified Marquardt algorithm with
strict convergence criteria based on the parameters and likelihood stability, and on the
negativity of the second derivatives*®.

Our vigorous model search strategy indicated that a model with four latent classes, with

a five-knot spline link function and without gender and time interaction, was the best fit
for these data and was therefore used in subsequent analyses (Supplementary Table 3).
Participants were then classified according to their maximum-likelihood class membership,
using gender and age as auxiliary variables (posterior classification probabilities are
available in Supplementary Table 4). We further conducted visual data inspection of
trajectories divided by gender and found no significant differences, and thus we used the
whole sample for our primary outcomes.

Baseline characteristics were summarized in each latent class (based on trajectory) by
mean and s.d. for continuous variables or frequency (%) for categorical variables. The
criterion validity of the model was confirmed by assessing sociodemographic associations
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with group classification membership through multinominal logistic regression modeling
(Supplementary Table 5). We further investigated the association between class membership
and the presence of medical comorbidities at baseline, and present these in a forest plot (Fig.
2).

To examine the association between depressive symptom trajectories and any of the
outcomes of interest, we fitted multivariable logistic regressions using GEEs with robust
variance estimator and a within-group exchangeable correlation matrix to account for the
clustered nature of data. Odds ratios (ORs) and 95% confidence intervals (CIs) are reported.
We selected a GEE model with unstructured covariance matrix and robust standard error to
account for covariance misspecification®2. For each outcome, three models were presented:
model 1 was unadjusted; model 2 was adjusted for gender and age while model 3 was
adjusted for age, gender, ethnicity/race, smoking, alcohol consumption, education and living
arrangements, factors previously associated with depression at baseline in this population?2,
To account for the multiple comparison problem, we adjusted £ values in model 3 (main
model for interpretation) using the Benjamini-Hochberg method36.

Due to this study being part of a randomized clinical trial, and after our findings showing
that aspirin could adversely impact depressive symptoms2?, we ran subgroup analyses
divided by treatment arm (aspirin versus placebo), antidepressant use and the combination of
antidepressant and aspirin. In exploratory analyses based on previous literature, we further
investigated outcomes divided by gender. Because age and gender were accounted for in the
development of latent classes, we further fitted model 3 for each outcome without adjusting
for age and gender as a sensitivity analysis to evaluate potential overadjustment bias for

age and gender. All GEE models were fitted using STATA software, v.15.0. (StataCorp),
multiple imputation with “mice” package*® and LCMMs with the “lcmm” package in R*°.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1 |. Trajectory of depressive symptoms.
a, Model-based trajectory patterns according to latent class model. b, Summary descriptive

of classes across the waves. Data are presented as Loess curves (a) and box plot graphs (b)
showing the relationship between group membership and CES-D scores across follow-up
(n=19,110). b, Boxes show interquartile range, with solid horizontal lines representinging
the median. Upper whiskers extend from the hinge to the highest value no further than 1.5x
interquartile from the hinge; lower whiskers extend from the hinge to the lowest value no
further than 1.5x interquartile from the hinge.
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Fig. 2 |. Association between latent class membership and medical comorbidities at baseline.
Data are presented as a forest plot reporting OR as dots and 95% CI as error bars from

the logistic regression model, with comorbidity at baseline as the dependent variable and
group membership as the independent variable (7= 19,110). The model was adjusted for
age, gender, living status, race, education, smoking, alcohol, body mass index, PCS, MCS,
number of comorbidities and polypharmacy. S, subthreshold depression class; P, persistent
depression class; E, emerging depression class.
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