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Abstract

Purpose  Supportive social networks are important to the
post-traumatic response process. However, the effects of
social network structure may be distinct from the perceived
function of those networks. The present study examined the
relative importance of role diversity and perceived strength
of social support in mitigating post-traumatic stress disor-
der (PTSD).

Methods Data were drawn from respondents who report
lifetime potentially traumatic events in the National Epi-
demiologic Survey on Alcohol and Related Conditions
(N = 31,650). The Social Network Index (SNI) was used
to measure the diversity of social connections. The Inter-
personal Support Evaluation List (ISEL-12) was used to
measure the perceived availability of social support within
the network. Odds of current PTSD were compared among
individuals representing four dichotomous types of social
support: high diversity/high perceived strength, high
diversity/low perceived strength, low diversity/high per-
ceived strength, and low diversity/low perceived strength
to examine which type of support is more protective
against PTSD.

Results Unadjusted odds of PTSD were 1.59 (95 % CI
1.39-1.82) for those with low versus high perceived sup-
port strength, and 1.10 (0.94-1.28) among those with non-
diverse versus diverse social networks. Compared to the
reference group (high diversity/high perceived strength),
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the adjusted odds of current PTSD were higher for two
groups: low diversity/low perceived strength (OR = 1.62;
1.33-1.99), and low diversity/high perceived strength
(OR = 1.57; 1.3-1.91). The high diversity/low perceived
strength group had no greater odds of PTSD (OR = 1.02;
0.81-1.28).

Conclusion The diversity of a social network is poten-
tially more protective against PTSD than the perception of
strong social support. This suggests that programs, which
engage individuals in social groups and activities may
effectively attenuate the risk of PTSD. A better under-
standing of how these networks operate with respect to
PTSD prevention and mitigation holds promise for
improving psychiatric health.
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Background

That social support impacts psychiatric well-being, in both
positive and negative ways, has been long-established [1, 2].
There are numerous mechanisms through which social rela-
tionships may influence mental health. For example, social
support may promote normative behavior and may lead to
either positive (e.g., regular physical activity) or negative
(e.g., heavy alcohol use) health outcomes [3]; feelings of
social integration may produce positive stress by catalyzing
an individual’s sense of purpose, belonging, security, or self-
worth, leading to increased motivation for positive self-care
(e.g., healthy eating); also, access to broader support offered
by community, religious, or other organizations may increase
access to health-promoting resources and behaviors (e.g.,
completing regular physical checkups) [4].
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The social support construct is generally considered to
be a composite of three aspects of an individual’s life:
received support (i.e., the receipt of actual help), perceived
support (i.e., the belief that help is available if needed), and
embedded support (i.e., the size, type, and diversity of
social roles) [2, 5]. High levels of embedded support have
been reliably associated with lower depression and anxiety,
and less cognitive decline with aging [4, 6, 7]. There is also
substantial evidence that greater perceived availability of
social support buffers the rate and severity of psychological
distress, depression, and anxiety which may result from
exposure to a traumatic event [3, 8—10].

To better understand the distinctive relationship between
trauma and social support, Cohen and Wills [3] developed
a stress-buffering model, which posits that the effects of
social support may be protective against potentially nega-
tive health outcomes following exposure to trauma. In this
context, both perceived and embedded social support may
influence an individual’s subjective appraisal and his/her
negative internal or external responses to a traumatic event
[11]. In fact, one large meta-analysis of risk factors for
post-traumatic stress disorder (PTSD) etiology reported
that the lack of social support in the aftermath of a trau-
matic event was one of the strongest predictors of PTSD
(r =0.40) [12].

Though studies have thoroughly investigated the rela-
tionship between social support and mental health out-
comes, rarely have researchers utilized more than one
aspect of social support in the same study. When using a
single scale to measure social support rather than a multi-
modal assessment, a non-significant finding is therefore
interpreted as a global null effect, a conclusion which may
overlook key unmeasured aspects of social support. The
mechanisms through which perceived and embedded social
support influence the post-traumatic response and sub-
sequent psychiatric illness may operate in significantly
distinct ways [7, 13]. Further, the influence of social sup-
port may confer greater risk or protection unequally within
a general population. In addition to well-known risk factors
such as sex and socio-economic position, [14, 15] certain
stages of life may act as ‘critical periods’ during which the
formation and importance of certain social relationships
plays an even greater role for psychiatric well-being and
resiliency to trauma (e.g., youth [16] and aging populations
[17D).

The present analysis sought to examine differences in
the association between PTSD and two key social network
metrics, embedded social role diversity versus perceived
availability of support, among individuals exposed to
traumatic life events in the general US population. The
primary aim was to investigate the association between
social support and current PTSD among respondents who
have experienced trauma, stratified by the isolated types of
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social support, to examine which type of support is more
positively associated with PTSD. The differential effects of
social support among types of trauma, as well as age at the
time of trauma, were explored in concordance with previ-
ous research [18].

Methods
Data source and study population

Data were taken from the National Epidemiologic Survey
on Alcohol and Related Conditions (NESARC). The
NESARC is the largest and most comprehensive household
survey ever conducted on alcohol use, alcohol use disor-
ders, and related physical and psychiatric disabilities in the
US. The study was a multistage stratified design in which
primary sampling units, housing units, and group-quarter
units were stratified according to certain socio-demo-
graphic criteria. Non-Hispanic Black and Hispanic housing
units were selected at higher rates than other housing units.
In addition, young adults (age 18-24) were oversampled,
and the final data were weighted to reflect the demographic
distribution of the US based on the 2000 census. Data
collection spanned two waves. The first wave included
43,093 civilian non-institutionalized adult respondents in
the US, interviewed from 2001-2002. Three years later,
34,653 respondents were re-interviewed [19], a follow-up
rate of 80 %. Our study sample included only respondents
interviewed at Wave 2, as this assessment included a
module on traumatic events and post-traumatic stress dis-
order. Only individuals who had ever experienced a trau-
matic event were included in the analysis (n = 31,650,
91.3 % of the sample).

Measures
Trauma and PTSD

Thirty-three different traumatic events experienced during
a respondent’s lifetime were queried in the survey. Two
additional binary variables were created to test for inter-
action by the type of traumatic experience, one grouping
types of trauma as direct (e.g., personally experienced rape/
assault) versus indirect (e.g., unexpected death of a loved
one), and another grouping traumas experienced as a child
(<18) versus as an adult.

Past-year cases of PTSD were assessed using the DSM-
IV criteria using the alcohol use disorder and associated
disabilities interview schedule (AUDADIS-IV)—DSM-IV
version, a computerized, fully-structured diagnostic inter-
view for use by experienced interviewers without clinical
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training [20]. A total of 19 dichotomous DSM-IV criterion
symptoms and other criteria that define the disorder,
including the subjective response to the event, duration,
and impairment, were asked in connection with the worst
(or single) event [21]. The test-retest reliability and inter-
nal consistency of the scales were previously determined in
NESARC sub-samples, and were reported as fair to good
(alpha = 0.84; x = 0.64-0.77) [22-24]. The symptoms
were grouped by three distinct factors: re-experiencing,
avoidance/numbing, and arousal, in accordance with DSM-
IV definitions [20].

Social network size and role diversity

The Social Network Index (SNI) is a 12-item index, which
measures an individual’s quantity and type of regular social
relationships (e.g., spouse, parent, friend, volunteer) [25].
The scale was designed to capture three aspects of one’s
social network: the overall number of people in the net-
work, the number of regular social roles (i.e., employed at
least once every 2 weeks), and the number of different
network domains in which an individual is regularly active
(e.g., family, friends, work, church/temple) [26]. In con-
currence with previous research that has used the SNI, this
analysis focused on the number of regular social roles
(between 0-12) as a measure of social role diversity [6,
24], though results were consistent when total size of the
network was examined. Of the 12 potential social roles, the
respondent scored 1 point for each role reported. The SNI
has shown fair reliability (alpha = 0.64-0.70) [24, 27].
The SNI variable was a dichotomized score (high versus
low) according to the median number of total roles reported
by each respondent in the sample (median = 5).

Perceived interpersonal social support

The Interpersonal Support Evaluation List (ISEL-12)
measures the perceived availability of social support [26].
Questions include both positive and negative statements
about social relationships (e.g., ‘If I needed help fixing an
appliance or repairing my car, there is someone who would
help me’; ‘I do not often get invited to do things with
others’). Responses are on a four point scale (0-3) from
definitely false to definitely true. The scale has been widely
used and has shown excellent reliability (alpha =
0.81-0.90) [28-30]. For this analysis, all items were coded
to represent decreasing perceptions of social support
availability and summed to create a composite ISEL-12
score (range = 0-36). The variable was dichotomized by
dividing the total score of the overall sample into two
groups (low versus high) based on the sample median
(low = 0-31; high = 32-36). The score was dichotomized
using the median score as a cut-off, to maintain adequate

power during multivariable analysis; however, other cut-
points were also explored. Sensitivity analyses were con-
ducted using a cut-point of 17, the midpoint of the range of
possible total ISEL-12 scores (low = 0-17; high = 18-36);
results did not change.

As a way to isolate the association that each measure of
social support may have with the outcome, the dichoto-
mized SNI and ISEL-12 scales were combined to create
four sub-types of social support: high diversity/high per-
ceived strength, high diversity/low perceived strength, low
diversity/high perceived strength, and low diversity/low
perceived strength.

Covariates

The analysis tested those socio-demographic covariates
that have been consistently associated with the develop-
ment of social support and etiology of PTSD. If significant,
the covariate was added to the final model. Categorical
variables included race/ethnicity (non-Hispanic White,
non-Hispanic Black, Native American/Alaska native,
Asian/Pacific Islander, and Hispanic), age, education, and
income; continuous variables included number of traumas;
and dichotomous variables included comorbid psychiatric
disorders [12]. To examine the potential for trans-genera-
tional influence of psychiatric illness, the respondent’s
family history of alcohol, drug, mood, or behavioral dis-
orders among either the respondent’s mother or biological
father was also considered as a dichotomous covariate.
Secondary analysis examined associations between other
psychiatric disorders that have shown significant comor-
bidity with PTSD, including mood disorders (major
depression, dysthymia mania/hypomania), anxiety disor-
ders (generalized anxiety, social anxiety, phobia), and
alcohol, and drug dependence disorders [31]. All comorbid
disorders were dichotomous and were determined based on
DSM-IV criteria [21] with fair to good reliability
(r =0.42-0.64) [24, 32] (x = 0.67-0.84) [33, 34] and
good to excellent validity [35, 36].

Statistical analysis

The odds of current PTSD among the four social support
types were modeled using logistic regression. These mea-
sures were compared to separate crude associations between
perceived support and role diversity. p values of 0.05 or less
(two-sided) were considered statistically significant. All
confidence intervals were calculated at a level of 95 %. The
primary analysis also tested for effect modification among
directly or indirectly experienced trauma, and trauma
experienced as a child or as an adult. All analysis was
completed using SAS® [37] and SUDAAN software [38] to
adjust for the NESARC complex survey design.
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Results

Demographic frequencies of social types and PTSD
in the study population

Among the study population, the distribution of social
support types was 30.3 % (low diversity/low perceived
strength), 18.0 % (high diversity/low perceived strength),
22.2 % (low diversity/high perceived strength), and 29.6 %
(high diversity/high perceived strength). The overall
prevalence of PTSD was 7.9 %, and was more than twice
as high among women than men (9.5 versus 4.4 %). PTSD
was most common among individuals who were aged
3044 (7.9 %); widowed, separated, or divorced (10.4 %);
with personal income <$20,000 per year (9.4 %); and with
less than a high school degree (8.9 %). Non-Hispanic
Black and Native American respondents reported PTSD
most frequently (8.8 and 10.4 %, respectively). Prevalence
of PTSD was 4.7, 5.7, 7.5, and 9.8 % for each respective
support group. Frequencies of all demographic character-
istics among support groups are presented in Table 1.

The unadjusted odds of PTSD among individuals with
low versus high perceived support were 1.59 (95 % CI
1.39-1.82). Among individuals with low versus high net-
work diversity, the odds of PTSD were 1.10 (CI 0.94-1.28)
(Fig. 1). Only the association between perceived support
strength was statistically significant, suggesting that the
absence of perceived support is more strongly associated
with PTSD than low network diversity.

Odds of PTSD among social support types

As a way of isolating the effects of each aspect of social
support, the odds of current PTSD were modeled for each
of the four support types using logistic regression
(Table 2). As predicted, those with low network diversity
and low perceived availability of support had the greatest
odds of ever having PTSD when compared to the reference
group (high diversity/high perceived strength) (OR = 1.62,
1.33-1.99), after adjusting for sex, age, race/ethnicity,
marital status, income, education, paternal or maternal
history of alcohol, drug, depression, or behavioral disorder,
number of traumatic events, and any comorbid mood,
anxiety, or substance use disorder. Among groups with
discordant support types, those with high network diversity
and low perceived availability had appreciably lower
odds of PTSD (OR = 1.02; 0.81-1.28) than those with
low network diversity and high perceived availability
(OR = 1.57; 1.3-1.91). Among these two types, the mea-
sure of effect was statistically significant (p < 0.0001) only
among the latter group, suggesting that the effect of low
social role diversity is more closely associated with PTSD
than low perceived availability of support. A similar
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pattern was generally seen among nearly all demographic
covariates (Electronic Supplementary Table 1). For every
additional type of trauma an individual experienced the
odds of having PTSD increased 32 % (CI 1.29-1.35). In
addition, the odds of PTSD among individuals with a
family history of psychiatric disorders were 1.25 times
those without a family history (1.10—1.43). The final model
was adjusted for those Axis I and II disorders, which were
shown to have significant comorbidity with PTSD [31].
Overall, the odds of PTSD were consistent with the pri-
mary findings among nearly all disorders. Results for all
comorbid disorders are presented in Table 3.

Interaction by type of trauma and age at which trauma
occurred

In the adjusted model, the interaction between type of
trauma and social support types was not statistically sig-
nificant (Wald »* = 0.11, df = 3; p = 0.95). Individuals
who directly versus indirectly experienced traumatic events
had no greater odds of PTSD among each social support
type. In addition, the interaction by age at which the
worst or single traumatic event was experienced trended
toward statistically significant (Wald Xz =17.19, df = 3;
p = 0.07), suggesting that there may be a meaningfully
greater risk of PTSD among individuals who experience
trauma as a child versus as an adult.

Discussion

This study examined the differences in magnitude of the
association between social role diversity versus perceived
availability of social support and PTSD onset and severity
among individuals exposed to traumatic life events in the
general US population. Confirming previous research, we
found that the overall association between perceived sup-
port and PTSD was larger than that of social network
diversity and PTSD (8, 39, 40]. However, we demonstrated
that the overall effect masks an important subgroup dif-
ference; after isolating the effects of each measure, low
social role diversity was significantly associated with
having current PTSD, whether or not perceived support
was low or high.

This pattern was consistent across demographic covari-
ates and is supported by previous studies, which have
generally found that a more diverse social network is
protective against a range of mental health outcomes in the
context of stress [41, 42]. Our findings may also lend fur-
ther support to the social capital theory of nested social
support [43], which has shown that the psychiatric health
impact of structural elements of social support is both
directly and indirectly mediated through functional support
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Table 1 Bivariable social support type and current PTSD frequencies among socio-demographic covariates

n (total = 31,650) Social support type (%, SE)

PTSD (n = 2,496; 7.9 %)

2

[1] [2] [3] [4] V4 P %  SE g p
SNI=0; SNI=1;, SNI=0; SNI=1I;
ISEL=0 ISEL=0 ISEL=1 1ISEL =1
(30.3 %) (18.0 %) (22.2 %) (29.6 %)
Sex 35 0.0204 144.6  <0.0001
Men 13,390 31.0 059 177 04 224 049 288 052 44 0.2
Women 18,260 295 045 182 039 220 038 30.2 0.5 9.5 0.29
Age 28.4 <0.0001 29.9 <0.0001
18-29 4,437 30.1 096 275 0.87 163 0.65 26.2 0.90 7.6 045
3044 9,704 24.1 0.58 159 046 237 055 363 0.67 8.0 0.32
45-64 11,104 274 0.63 146 043 265 056 31.5 0.64 7.7 0.31
65+ 6,405 452 090 195 0.64 169 0.64 184 0.63 42 0.29
Race/ethnicity 3.8 0.0002 6.8  0.0001
NH White 18,888 293 042 175 034 222 041 31.0 041 6.9 0.22
NH Black 5,811 319 0.86 20.2 0.69 21.1 0.67 26.8 0.77 8.8 047
Native 539 340 227 198 224 205 208 257 220 104 1.32
American/
Alaska Native
Asian/Pacific 848 350 229 17.6 148 227 207 247 1.64 3.8 0.74
Islander
Hispanic 5,564 324 127 190 0.86 234 087 252 0093 7.2 0.59
Current marital status 56.1 <0.0001 354 <0.0001
Married/living 17,390 203 044 12.1 030 28.8 045 389 0.51 6.1 0.23
as if married
Widowed/ 8,296 509 0.73 255 065 114 045 122 045 10.5 044
separated/
divorced
Never married 5,964 45.1 091 320 083 95 054 135 0.56 7.1 0.38
Personal income 27.0 <0.0001 35.6 <0.0001
$0-19,999 13,592 38.3 0.61 19.0 044 200 045 22,6 052 94 0.33
$20-34,999 7,337 28.7 0.67 195 0.59 223 059 295 0.7 6.7 0.35
$35-69,999 7,690 232 0.78 165 05 244 068 359 0.78 5.1 0.28
$70,000-+ 3,031 18.6 0.85 142 0.76 255 1.01 41.6 1.06 3.6 0.39
Education 447 <0.0001 19.4 <0.0001
Less than high 4,678 428 098 218 085 185 09 169 0.77 8.9 0.49
school
HS graduate/ 15,413 31.8 055 193 043 208 044 282 048 7.5 0.25
GED
>High school 11,559 239 0.62 150 04 254 051 358 0.66 59 0.27
Family history of psychiatric disorder 7.7 0.0002 119.8 <0.0001
No 19,555 28.0 0.66 185 04 21.8 042 31.7 0.63 5.0 0.10
Yes 12,095 299 0.58 17.0 048 240 056 29.2 0.62 10.5 0.15
Psychiatric comorbidities 48.6 <0.0001 2149 <0.0001
No 19,274 268 0.54 177 037 223 041 332 0.57 29 0.14
Yes 12,376 356 0.61 185 041 221 048 239 052 13.5 0.36

Each variable adjusted for all other covariates in the model

[44]. In short, the buffering effects of perceptions of
available support are contingent on an active and diverse
social network structure. The practical implications of this

study are as follows: first, although it would be unrealistic
to provide individuals who have experienced trauma with
artificial social support as a proxy for meaningful personal
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Fig. 1 Odds ratios and 95 % Cls of PTSD among individuals with
low social role diversity (SNI) and low perceived support (ISEL-12).
Each measure is unadjusted for the effect of the other measure, i.e.
low perceived support includes individuals with high and low social
network diversity and vice versa

relationships, programs which engage individuals in
church, school, volunteer, or other social groups and
activities may mitigate the risk of PTSD. Community
engagement programs have already been shown to help
recovery among Vietnam veterans and could prove effi-
cacious among the general population [45]. Further, our
findings could inform programs to educate family members
and close friends about common reactions and both
immediate and long-term support needs of individuals who
experience traumatic events. Such education would include
emphasizing the importance of strong and readily available
support, and facilitating positive social reactions regarding
the traumatic event. Also, the finding that trauma experi-
enced as a child may yield a greater risk for PTSD suggests
that an even greater priority should be placed on quality
social support for children who experience traumatic
events. Finally, these results can also be used to inform
future research endeavors. For example, understanding
specific factors that moderate the effects of social support,
both qualitative and quantitative, on risk for PTSD after
trauma is critical to efforts at risk prediction and identifi-
cation of high-risk groups. For example, the effects of
social support may differ based on prior psychiatric
comorbidity, trauma types, and substance use, and other

characteristics of individuals [46]. Future research that tests
moderated models of social support in the context of
individual characteristics in longitudinal samples would
build upon these results in important ways.

Study limitations are noted. First, as is a common fea-
ture and critique of investigations of the links between
social support and trauma [5], this study is based on cross-
sectional data absent of any pre-trauma measures of sup-
port. There is certainly potential for individuals to experi-
ence social selection, whereby traumatic experiences lead
to deterioration of social support. Indeed, the significance
of both pathways has been shown [18, 47]. Replicating
these methods with longitudinal data would give temporal
clarity to the relevant mechanisms of perceived and
embedded support. Second, because of the cross-sectional
study design, we were unable to ascertain the time of onset
among the measured comorbid disorders. The inclusion of
these other disorders was to demonstrate the robustness and
specificity of the model; even after controlling for comor-
bid disorders, the association and pattern between social
network diversity and PTSD remained significant. Third,
though the analysis did include specific attention to
potentially different effects of direct versus indirect trauma
as well as trauma experienced as a child versus adult, there
are likely meaningful differences in the odds of PTSD
among individual types of trauma. For example, one meta-
analysis of the risk factors for PTSD in adults noted that
life-threatening traumatic events led to a greater risk of
PTSD than non-life-threatening events [48]. Analyzing the
relationship between social support and PTSD among each
type of traumatic event could yield greater insight into
when and how types of social support may buffer the
effects of trauma. Fourth, the SNI scale was operational-
ized as only a measure of social network diversity. A
similar analysis comparing the overall size of one’s net-
work to the perceived availability of support would also
provide further understanding of structural versus func-
tional aspects of social support. Fifth, because the study
sample is of the US representative population, the reported
levels of perceived support were higher than we would
expect in a clinical sample. Therefore, the distribution of
the ISEL-12 scores was negatively skewed. We tested the
main association using both survey-driven cut-off points
for high/low perceived support (median = 18) and data-

Table 2 Adjusted odds ratios, sample frequencies, and standard errors of PTSD among four social support types

[1] SNI = 0; ISEL =0

[2] SNI = 1; ISEL =0

[31 SNI = 0; ISEL =1 [4] SNI = 1; ISEL =1

OR (95 % CI)
%, SE

1.62%%* (1.33-1.99)

4.717, 0.14 5.58, 0.15

1.02 (0.81-1.28)

1.57 (1.3-1.91)** 1.00
8.1,0.21 9.45, 0.17

The model is adjusted for sex, age, race/ethnicity, marital status, income, education, paternal or maternal history of alcohol, drug, depression, or
behavioral disorder, number of traumatic events, age at trauma, and any comorbid mood, anxiety, or substance use disorder

** p < 0.0001
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Table 3 Adjusted odds ratios of PTSD among those with comorbid disorders

[1] SNI = 0; ISEL = 0

[2] SNI = 1; ISEL = 0

[3] SNI = 0; ISEL =1

[4] SNI = 1; ISEL = 1

OR 95 % CI OR 95 % CI OR 95 % CI
Unadjusted for comorbidities 1.9 1.55 2.33 1.1 0.88 1.38 1.71 1.42 2.06 1.00
Any psychiatric disorder 1.73 1.37 2.17 1.0 0.77 1.31 1.65 1.31 2.07 1.00
Any mood disorder 1.69 1.23 2.32 1.02 0.71 1.48 1.79 1.3 2.46 1.00
Any anxiety disorder 2.10 1.56 2.82 1.1 0.76 1.59 1.77 1.28 2.46 1.00
Any substance disorder 1.56 1.11 2.19 0.88 0.61 1.27 1.45 1.04 2.01 1.00
>2 comorbid disorders 1.64 1.48 1.83 0.94 0.82 1.06 1.60 1.42 1.79 1.00
Family history 1.57 1.41 1.75 0.93 0.84 1.02 1.60 1.39 1.73 1.00

Model adjusted for sex, age, race/ethnicity, marital status, income, education, paternal or maternal history of alcohol, drug, depression, or

behavioral disorder, and number of traumatic events

driven cut-off points (median = 32) and found little differ-
ence in the measures of association. Among populations with
lower levels of perceived support, there may be a different
relationship between role diversity and perceived support.

In conclusion, though the effect of social support on
mental health outcomes has been widely investigated, the
need to differentiate between functional and structural
elements of social support has been recognized as priority
[49]. Through our study design, we were able to identify
potentially distinct psychometric characteristics in social
network diversity and perceived availability. Nevertheless,
it is important to recognize that both perceived support and
role diversity are likely significant factors following trau-
matic experience [3]. It appears that the perceived avail-
ability of social support may in fact be associated with
PTSD; however, those benefits appear to be conditional on
a large network with diverse social roles. Clarification of
these issues will allow for more meaningful selection of
measures of social support in future research as well as
more valid interpretation of research findings regarding the
effects of support, with the potential to develop effective
support interventions in both pre- and post-trauma con-
texts. For the large proportion of the US population who
has ever experienced traumatic events, this represents a
step toward a greater understanding of how social networks
operate with respect to PTSD, and holds promise for pre-
vention and mitigation of psychiatric health outcomes.
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