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Abstract

OBJECTIVE: Post-traumatic stress disorder (PTSD) is common in Veterans. Symptoms can 

perpetuate into late life, negatively impacting physical and mental health. Exercise and social 

support are beneficial in treating anxiety disorders such as PTSD in the general population, 

although less is known about the impact on Veterans who have lived with PTSD for decades. This 

study assessed associations between social connectedness, physical function and self-reported 

change in PTSD symptoms among older Veterans specifically participating in Gerofit.

DESIGN: Prospective clinical intervention.

SETTING: Twelve sites of Veterans Affairs (VA) Gerofit exercise program across the United 

States.

PARTICIPANTS: Three hundred and twenty one older Veteran Gerofit participants (mean age = 

74) completed physical assessments and questionnaires regarding physical and emotional 

symptoms and their experience.

MEASUREMENTS: Measures of physical function, including 30-second chair stands, 10-m and 

6-min walk were assessed at baseline and 3 months; change in PTSD symptoms based on the 

Diagnostic Statistical Manual—5 (DSM-5) assessed by a self-report questionnaire; and social 

connection measured by the Relatedness Subscale of the Psychological Need Satisfaction in 

Exercise scale (PNSE) were evaluated after 3 months of participation in Gerofit.

RESULTS: Ninety five (29.6%) Veterans reported PTSD. Significant improvement was noted in 

self-rated PTSD symptoms at 3 months (P < .05). Moderate correlation (r = .44) was found 

between social connectedness with other participants in Gerofit and PTSD symptom improvement 

for those Veterans who endorsed improvement (n = 59). All participants improved on measures of 

physical function. In Veterans who endorsed PTSD there were no significant associations between 

physical function improvement and PTSD symptoms.

CONCLUSION: Veterans with PTSD that participated in Gerofit group exercise reported 

symptom improvement, and social connectedness was significantly associated with this 

improvement. In addition to physical health benefits, the social context of Gerofit may offer a 

potential resource for improving PTSD symptoms in older Veterans that warrants further study.

Keywords

PTSD; exercise; older adult; social support; Gerofit

Posttraumatic stress disorder (PTSD) was first recognized as a diagnosis in 1980 and is 

reported to have an estimated 30% lifetime prevalence in older Vietnam Veterans, the only 

group with a large enough cohort to determine prevalence.1 Veterans with PTSD are at 

greater risk of physical and mental health disorders including chronic pain, major depressive 
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disorder, substance abuse, poorer cardiovascular and metabolic outcomes, and poorer 

adherence to positive health behaviors.2–6

Exercise intervention programs have shown promise as both primary and adjunctive 

interventions for many psychiatric conditions including depression and anxiety.7–10 

Systematic review suggests that exercise decreases PTSD symptoms in younger Veterans, 

with strenuous exercise showing direct effects on avoidance/numbing and hyperarousal.11,12 

There is a paucity of research on older Veterans, many of whom have lived with the burden 

of PSTD for over 30 years. Recently, a pilot study of exercise for older Veterans with PTSD 

demonstrated a 16% overall improvement in PTSD symptoms, with improvements found in 

several Diagnostic and Statistical Manual 5 (DSM 5) PTSD symptom clusters: 19% 

improvement in Negative Cognitions and Mood, and a 21% improvement in Re-

experiencing from baseline to 3 months.13

The social aspect of exercise programs may also be a key element in improving mental 

health outcomes. Strong social connection is associated with better physical and mental 

health in older adults, and was the strongest predictor of positive mood in older adults 

participating in exercise programs in Australia.14,15 Specifically related to PTSD, a study of 

prolonged exposure treatment in middle aged Veterans found higher perceived social support 

was associated with reduced PTSD symptom severity.16

Gerofit is a supervised group exercise program that promotes health and wellness for older 

Veterans at 17 VA Healthcare sites around the United States. Gerofit participants have 

demonstrated significant gains in physical function that are maintained over 5-year follow-

up, improvements in general well-being, and a 10-year 25% survival benefit.17 The current 

study evaluated older Veteran participant’s self-reported change in PTSD symptoms 3 

months after enrollment in Gerofit. The goal was to determine if the Gerofit exercise 

program improved symptoms of PTSD, and if so, if physical gains or social engagement was 

associated with PTSD symptom improvement.

METHODS

The Gerofit Program

Gerofit is an exercise and health promotion program for Veterans ages 65 and above. 

Declared a VA Best Practice, it has been implemented in 17 medical centers.17 This analysis 

includes 321 participants across 12 sites who completed the self-reported change in PTSD 

symptoms survey at 3 months.

Exclusion criteria include those unable to perform ADLs; cognitive impairment leading to 

inability to function independently without assistance; unstable angina pectoris; proliferative 

diabetic retinopathy; oxygen dependence; no transportation to Gerofit; incontinence; open 

wounds; volatile behavior or inability to be effective in a group setting; active substance 

abuse and homelessness..17 Veterans are referred to Gerofit by their primary care providers 

who need to approve physical activity. At baseline, all Gerofit Veterans undergo a physical 

function assessment including gait speed (10-m walk); lower extremity strength (30-s chair 

stands); and cardiovascular endurance (6-min walk). Based on the baseline assessment, 
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Veterans are given an individualized exercise prescription which may include resistance, 

aerobic, and balance and flexibility exercises. The exercises are progressed over time based 

on subsequent assessments. They are encouraged to attend Gerofit at least twice weekly. For 

aerobic exercises, the goal is moderate intensity (4–6 on the Borg Perceived Exertion Scale) 

and for resistance exercises, the goal is vigorous intensity (7–8 on the Borg Perceived 

Exertion Scale). Additional questionnaire data are collected at all subsequent assessment 

timepoints, including questions about change in PTSD symptoms (the focus of this report). 

All data were collected for clinical purposes and the Durham Institutional Review Board 

provided a waiver to allow the data to be combined across Gerofit sites.

Assessment of Change in PTSD Symptoms

A self-report PTSD survey to assess for change in PTSD symptoms was developed for this 

study (added in January 2018) and first given at the 3-month assessment timepoint if 

Veterans indicated that they had PTSD (Figure 1). This survey was based on the four PTSD 

symptom clusters in DSM-V18 and asked about the effect of Gerofit on: overall symptoms; 

disturbing memories/dreams and strong physical/psychological reactions to reminders of the 

stressful experience; avoiding thoughts or feelings or external clues that reminded them of 

the stressful experience; strong negative feelings, feeling distant or cut off from people or 

having trouble experiencing positive feelings; or being irritable, “super-alert” or watchful, 

having difficulty with concentration or sleep. Veterans responded with a 5-point Likert scale, 

ranging from worsening of symptoms to no change in symptoms to improvement of 

symptoms.

Assessment of Social Connection

The 6-item Relatedness Subscale from the Psychological Need Satisfaction in Exercise scale 

(PNSE) (Wilson, 2006) assessed the perception of social connection between Veterans who 

were exercising together.19 Examples of questions asked in the scale included: if Veterans 

felt attached to exercise companions because of acceptance; do they feel they share a 

common bond with people who are important to them; do they feel a sense of camaraderie; 

do they feel connected; and do they get along well with other people while exercising. 

Veterans responded from 1—definitely false to 6—definitely true with higher overall 

number indicating higher perception of social connectedness. A total score was obtained by 

summing across all items- this was used in all analyses.

Statistical Plan

Analyses were conducted in SPSSv25. Independent t-tests and chi square were used to 

compare PTSD+ and PTSD− groups on demographics. In those with PTSD, the mean 

response to PTSD symptom change was calculated for each symptom separately. One-

sample t-tests were used to determine if the average change in symptoms was significantly 

greater than no change (rating of “3”) and multivariate analysis of variance (MANOVA) 

with all symptoms as the dependent variables was used to determine if there was a 

differential response based on symptom type. Independent samples t-tests were used to 

compare the PTSD+ and PTSD− groups on social connection. Mixed effects ANOVA was 

used to assess differences in change in physical function over time (baseline, 3 months) 

based on self-reported PTSD diagnosis. Pearson correlation was used to assess associations 
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between symptom change, social connectedness, and physical fitness gains in those with 

PTSD. Not all participants had data for all variables. If a participant had missing data for a 

given analysis, they were excluded. Sample sizes are specified for each analysis.

RESULTS

Sample Characteristics

Comparisons were made between those with and without PTSD at baseline (Table 1). Two 

hundred and sixty six Veterans self-reported no PTSD and 95 self-reported having PTSD. 

There were no differences in demographic characteristics between groups except for age, 

those with PTSD were 4 years younger (P < .001).

Perceived PTSD Symptom Change

Figure 2 shows reported change in PTSD symptoms overall as well as specific symptoms at 

3 months. Individuals with PTSD reported significant overall symptom improvement 

following 3 months of Gerofit participation (n = 84, t(83) = 10.4, P < .001). This was true 

for all symptoms (intrusion: n = 83, t(82) = 8.2, P < .001; avoidance n = 82, t(81) = 8.4, P 
< .001; negative cognitions/mood n = 83, t(82) = 10.2, P < .001, hyperarousal n = 86, t(85) = 

7.6, P < .001). Results of MANOVA showed an overall effect of symptom type (n = 79, 

Greenhouse–Geisser corrected, F(2.88, 244.47 = 2.80, P = .043), characterized by less 

improvement in hyperarousal relative to avoidance (P = .004) and negative cognitions/mood 

(P < .05) symptoms. Please see Figure 2.

Social Connectedness

Social connectedness outcomes at the 3-month timepoint was available from 215 Veterans 

without PTSD and 92 Veterans with PTSD. The majority of participants (those with and 

without PTSD) felt they got along well with the other Gerofit participants and endorsed a 

positive connection, bond, attachment, and sense of camaraderie with their exercise 

companions. There was no significant difference between PTSD and no PTSD groups on the 

PNSE perceptions scale total score (t(305) = 1.37, n.s.).

We explored if connectedness was associated with PTSD symptom improvement in the 

PTSD group. Among the 25 Veterans who did not report symptom improvement there were 

no significant associations between perceived PTSD symptom changes and PNSE score. Of 

the 59 Veterans reporting improvement in overall PTSD symptoms; there was a significant 

association between PNSE score and symptom change, suggesting greater improvement in 

those who felt more connected to their peers (r = .44, P = .001). This was also observed for 

intrusion (r = .34, P = .01), avoidance (r = .30, P = .02), negative cognitions/mood (r = .29, P 
= .03), and hyperarousal (r = .40, P = .002).

Physical Function

Not all participants received both baseline and 3 month assessments; sample sizes are 

specified for each analysis. For the 10-m walk (n = 208: no PTSD = 147, PTSD = 61, there 

was no interaction between time and PTSD (n.s), nor overall effect of PTSD on change on 

10-m walk time (n.s.). All participants improved over time (F(1,207 = 26.94, P < .001). For 
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the 30-s chair stands (n = 204, no PTSD = 144, PTSD = 60) there was an interaction 

between time and PTSD (F(1,202 = 4.67, P = .032) and no overall effect of PTSD. There 

were no differences between groups at baseline or 3 months, but the slope of change was 

greater in the PTSD group (change score no PTSD = 1.5 ± 3.2; PTSD = 2.7 ± 4.0, t = 2.1, P 
= .03). All participants showed improvement (F(1,203 = 56.07, P < .001). Finally, for the 6-

min walk (n = 208, no PTSD = 146, PTSD = 62) the PTSD by time interaction was not 

significant (F(1,206) = 3.31, P = .07) and there was no effect of PTSD. All participants 

improved (F(1,207 = 59.15, P < .001). There were no significant associations between 

change in 6 min walk distance and PTSD symptom improvement.

DISCUSSION

This preliminary uncontrolled study of the Gerofit exercise program found that older Veteran 

participants reported significant improvement in their overall PTSD symptoms as well as 

each of the four PTSD symptom clusters (intrusion, avoidance, negative cognitions/mood, 

hyperarousal) after 3 months. Of note, smaller improvement was found in hyperarousal 

relative to avoidance and negative cognitions/mood. Overall PTSD symptom improvement 

(a bit or a lot) was endorsed by 70% of participants at 3 months. This is consistent with a 

recent pilot study of 36 older Veterans that found clinically significant improvement in 

PTSD symptoms of negative cognitions and mood and re-experiencing (intrusion) after 3 

months of exercise.16 Studies have also found exercise interventions decrease PTSD 

symptoms in younger Veterans, with strenuous exercise showing direct effects on avoidance/

numbing and hyperarousal.14,15

Social connectedness was rated as high by all Gerofit participants, with the majority 

endorsing positive social support and relatedness with their exercise companions. In those 

Veterans with PTSD that reported symptom improvement, positive feelings of social 

connection were significantly related, accounting for approximately 20% of the gain. Gerofit 

is comprised of both an exercise component and a social support type club. Participants earn 

matching Gerofit t-shirts, and members socialize and support each other in their fitness and 

health goals. Social support is highly valued by participants and the social bond is clearly an 

important aspect of the Gerofit program. The dimension of social connection is an integral 

part of the care that goes beyond just the physical exercise benefit. In addition to physical 

health benefits, the social context of Gerofit may offer a potential resource for improving 

PTSD symptoms. Novel approaches to improve PTSD symptoms are critical for older 

Veterans who may be unwilling to participate in psychotherapy or as an adjunctive treatment 

to maximize symptom improvement.

Prior work has demonstrated improvement in physical function following Gerofit 

participation.17 We again found that measures of physical function (gait speed, lower 

extremity strength and cardiovascular endurance) improved significantly for all participants 

over 3 months, independent of self-reported PTSD symptoms. Lower extremity strength 

showed greater improvement in the PTSD group, with the PTSD group starting at lower 

strength suggesting a potential negative effect of PTSD on physical health. Interestingly, in 

contrast to social connectedness, there were no significant associations between change in 

physical function measures and PTSD symptom improvement.
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There are several limitations to this study. The scale we used to assess PTSD symptoms was 

based on the DSM 5 but has not been validated. Determination of PTSD was made via self-

report of Veterans who had been told they had PTSD rather than asking if they had 

experienced a trauma or administration of a formal diagnostic interview. The self-report 

aspect of PTSD symptom change is likely highly meaningful as patient’s personal 

experience of symptoms is clearly relevant. However future studies will benefit from having 

formal diagnostic criteria utilized, with specific PTSD symptoms and their level of clinical 

significance monitored over time through validated instruments. Data was not available to 

determine if Veterans were receiving concurrent mental health services, including PTSD 

treatment or psychotropic medications during this study which may have impacted the 

findings. Finally, as an older Veteran cohort, the vast majority of participants were male thus 

it is not clear if these findings are generalizable to both sexes.

Future studies will benefit from assessing the role that both exercise/increased fitness and 

socialization play in improving PTSD in older Veterans to optimize gains. Specifically, 

effects of exercise and social connection on the four PTSD symptom “clusters” (intrusion, 

avoidance, negative cognitions/mood and hyperarousal) will be of interest.18 Some 

participants do not connect and maintain participation in Gerofit and further assessing 

elements involved in these “drop-outs”, particularly mental health aspects, will also improve 

care and approaches to optimizing benefits for older Veterans with PTSD. In addition, a 

control group who is not receiving the Gerofit intervention will be beneficial for comparison. 

Gerofit may be particularly helpful for older Veterans with PTSD, and these preliminary 

results suggest that the social support offered may be a key factor. Further study is 

recommended.

CONCLUSIONS

In this preliminary, non-controlled study, older Veterans participating in the Gerofit exercise 

program for 3 months self-reported overall PTSD symptom improvement as well as 

improvement in each of the four PTSD symptom clusters (intrusion, avoidance, negative 

cognitions/mood, hyperarousal). In those with PTSD that reported symptom improvement, 

increased social support/connectedness accounted for about 20% of the improvement. 

Gerofit offers the health advantage of exercise within a social and supportive context and 

may provide an effective primary or adjunctive intervention for PTSD symptoms in older 

Veterans.
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Figure 1. 
Self-report scale of PTSD symptoms.
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Figure 2. 
Significant self-rated improvement in overall and specific PTSD symptoms at 3 Months.

Wilkins et al. Page 11

J Am Geriatr Soc. Author manuscript; available in PMC 2021 June 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wilkins et al. Page 12

Ta
b

le
 1

.

Pa
rt

ic
ip

an
t D

em
og

ra
ph

ic
s 

an
d 

PT
SD

 R
at

es

To
ta

l n
 =

 3
21

N
o 

P
T

SD
 n

 =
 2

26
P

T
SD

 n
 =

 9
5

P
-v

al
ue

A
ge

73
.9

2 
±

 6
.7

6
75

.0
9 

±
 7

.3
1

71
.1

4 
±

 4
.0

9
t =

 4
.9

4,
 P

 <
 .0

01
a

Se
x

χ
2  

=
 0

.0
1,

 n
.s

.

 
M

al
e

30
0

21
1

89

 
Fe

m
al

e
21

15
6

R
ac

e:
χ

2  
=

 4
.5

2,
 n

.s
.

 
C

au
ca

si
an

19
0 

(5
9.

2%
)

13
6 

(6
0.

2%
)

54
 (

56
.8

%
)

 
A

fr
ic

an
 A

m
er

ic
an

10
1 

(3
1.

5%
)

67
 (

29
.6

%
)

34
 (

35
.8

%
)

 
A

si
an

9 
(2

.8
%

)
5 

(2
.2

%
)

4 
(4

.2
%

)

 
Pa

ci
fi

c 
Is

la
nd

er
17

 (
5.

3%
)

15
 (

6.
6%

)
2 

(2
.1

%
)

 
M

is
si

ng
4 

(1
.2

%
)

3 
(1

.3
%

)
1 

(1
.1

%
)

B
M

I
30

.4
3 

±
 5

.3
6

30
.1

2 
±

 5
.2

8
31

.1
8 

±
 5

.4
9

t =
 1

.6
2,

 n
.s

.

a Si
gn

if
ic

an
t a

t .
00

1 
le

ve
l f

or
 a

ge
 (

PT
SD

 s
am

pl
e 

yo
un

ge
r)

.

J Am Geriatr Soc. Author manuscript; available in PMC 2021 June 17.


	Abstract
	METHODS
	The Gerofit Program
	Assessment of Change in PTSD Symptoms
	Assessment of Social Connection
	Statistical Plan

	RESULTS
	Sample Characteristics
	Perceived PTSD Symptom Change
	Social Connectedness
	Physical Function

	DISCUSSION
	CONCLUSIONS
	References
	Figure 1.
	Figure 2.
	Table 1.



