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“All wars are fought twice, the first time on the battle-
field, the second time in memory”
—Viet Thanh Nguyen
“PTSD is a whole-body tragedy, an integral human event
of enormous proportions with massive repercussions.”
—-Susan Pease Banitt

Posttraumatic Stress Disorder and Incident
Diabetes

Numerous epidemiological studies have reported a posi-
tive association between posttraumatic stress disorder
(PTSD) and higher risk for developing type 2 diabetes
(T2D). Although several have shown that this association
remains after controlling for measured confounding vari-
ables,!? few have discussed the large decrease in the mag-
nitude of association after controlling for obesity,
hyperlipidemia, hypertension, psychiatric conditions,
and demographics.®* In a large cohort of Veterans
Health Affairs (VHA) patients, results of age-adjusted
Cox proportional hazard models indicated that patients
with PTSD compared to those without were significantly
more likely to develop T2D (hazard ratio=1.33; 95%
confidence interval: 1.08-1.64).> After adjusting for obes-
ity alone, the association was reduced by 50%. No stat-
istical relationship remained after further adjustment for
medical and psychiatric comorbidities. In this model,
patients with obesity were 3.5 times more likely to
develop T2D than those without, a finding that is con-
sistent with the central role of obesity in the risk of T2D
development. In fact, patients with obesity were equally
likely to develop T2D (21/1000 Person Years [PY]) inde-
pendent of PTSD. Likewise, in patients without obesity,
the incident rate for T2D was 5.8/1000 PY and 6.4/1000
PY among patients with and without PTSD,

respectively.” So why do patients with PTSD and other
common psychiatric disorders, for example, depression,
have a higher risk for T2D compared to patients without
these conditions? Their liability appears to rest largely on
their propensity to become physically inactive, over-
weight, and obese. These factors are well-recognized
risks in the population. Increasingly, it is recognized
that medications (antidepressants and atypical antipsych-
otics) impose increases in weight and glucose dysregula-
tion that add to risk of incident diabetes.

The good news is that evidence has emerged demon-
strating that lifestyle interventions work, lower signifi-
cantly the risk of developing diabetes, and in persons
with established diabetes, slow progression of diabetes.
Interventions to address obesity are central to preventing
cardiometabolic disease. Lifestyle interventions, that is,
changes in dietary practices and moderate intensity (mod-
erate intensity exercise >150min/week aimed at >5%
weight loss) have proven efficacy. The Diabetes
Prevention Trial showed that the intensive lifestyle inter-
ventions (metformin vs. placebo) was most effective at
reducing weight and a 57% decrease in incident T2D.°
Longitudinal follow-up data from three large studies of
lifestyle intervention for diabetes prevention indicate sus-
tained reductions in risk for T2D: 45% reduction at
7 years in the Da Qing study,” 43% reduction at 7
years in the Finnish Diabetes Prevention Study,® and
27% reduction at 15 years in the US Diabetes
Prevention Program outcomes Study.” As a whole, this
research clearly identify weight loss as the most powerful
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Figure |. Proposed associations between posttraumatic stress disorder and type 2 diabetes. Solid line indicates an increasing risk.

Dashed line indicates a decreasing risk.

tool and one within the patients control that can decrease
the risk and slow the progression of T2D.

The degree of difficulty patients experience in changing
lifestyle and achieving and maintaining weight loss appears
to be greater in patients with versus without PTSD and
other psychiatric disorders. PTSD interferes with weight
loss efforts'® and obesity may interfere with antidepressant
effectiveness.'’ The former may be due to weight gain
associated with antidepressants and antipsychotics dispro-
portionately dispensed to those with versus without PTSD
(89.5% vs. 34.5%, antidepressants and 33.0% vs. 5.7%,
antipsychotics).” The latter phenomenon may be due to
obesity-associated inflammation that interferes with anti-
depressant medication effects.'’ Another barrier to weight
loss in PTSD and depression is a dysregulated physio-
logical stress response (e.g., hypercortisolemia) which con-
tributes to abdominal obesity.'?

If PTSD develops largely proximate to the time of
military service, then it is likely that in many instances,
obesity develops subsequent to PTSD onset. If obesity is
a consequence of PTSD, then PTSD psychotherapy that
achieves large reductions in PTSD symptoms, or spon-
taneous symptom decrease, might delay weight gain and/
or enable weight loss, and thereby reduce risk for cardi-
ometabolic conditions. Unfortunately, as yet there is no
compelling evidence that PTSD improvement is followed
by weight loss. We know of only one small cohort study
of 30 civilians recruited from a commercial weight loss
program in which weight loss and PTSD symptoms
reductions occurred in tandem.'? Yet in a cohort of thou-
sands of patients from the VHA, our analysis revealed
that the course of body mass index over one and three
years was unrelated to severity of PTSD and unrelated to
decreasing PTSD severity over the same time frame
(unpublished analysis).

Large Reduction in PTSD Symptoms,
Obesity, and Incident Diabetes

We recently observed that Veterans Affairs patients who
experienced large clinically significant improvements in
PTSD (defined as a >20 point decrease on the PTSD
Checklist), as compared to those evidencing less than a
20 point improvement, were 49% less likely to develop
incident T2D in the following two- to six-year observa-
tion period.'* Surprisingly, this lower risk was not related
to weight change because body mass index and glycemic
control remained similar in patients who did and did not
experience clinically meaningful PTSD symptom reduc-
tion. Only depression improved with PTSD improve-
ment. See Figure 1 for schematic of proposed
associations. At first glance, this finding seems to contra-
dict the evidence that obesity largely explains the associ-
ation between PTSD and incident T2D. However, the
prevalence of obesity in patients who did and did not
experience clinically meaningful PTSD reduction was
51.3% and 50.1%, respectively, while the prevalence of
obesity in the larger population of those with PTSD was
57% and in those without PTSD, 44.8%. Thus, our abil-
ity to detect the role of obesity was less when studying
patients with PTSD engaged in psychotherapy as com-
pared to evaluating the effect of obesity on risk of T2D in
patients with and without PTSD.

Conclusions

Reducing the cardiometabolic risk associated with PTSD
may not depend exclusively on weight loss or improved
glycemic control. Our data suggest that PTSD itself may
be a modifiable risk factor for diabetes. Aggressive treat-
ment of PTSD that achieves clinically meaningful
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reduction in PTSD symptom severity may provide a
useful stand-alone or adjunctive approach.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this
article: This study was supported by National Heart, Lung,
and Blood Institute (ROIHL125424).

ORCID iD
Jeffrey F. Scherrer (B) https://orcid.org/0000-0002-9148-2863

References

1. Roberts AL, Agnew-Blais JC, Spiegelman D, et al.
Posttraumatic stress disorder and incidence of type 2 dia-
betes mellitus in a sample of women: a 22-year longitudinal
study. JAMA Psychiatry. 2015; 72(3): 203-210.

2. Boscarino JA. Posttraumatic stress disorder and physical ill-
ness: results from clinical and epidemiologic studies. Ann N
Y Acad Sci. 2004; 1032: 141-153.

3. Agyemang C, Goosen S, Anujuo K, Ogedegbe G.
Relationship between post-traumatic stress disorder and dia-
betes among 105,180 asylum seekers in the Netherlands. Eur
J Public Health. 2011; 22: 658-662.

4. Miller-Archie SA, Jordan HT, Ruff RR, et al. Posttraumatic
stress disorder and new-onset diabetes among adult survivors
of the World Trade Center disaster. Prev Med. 2014; 66:
34-38.

5. Scherrer JF, Salas J, Lustman P, et al. Role of obesity in the
association between PTSD and Incident Diabetes. JAMA
Psychiatry. 2018; 75: 1189-1198.

10.

11.

12.

13.

14.

Knowler WC, Barrett-Connor E, Fowler SE, et al. Diabetes
Prevention Program Research Group. Reduction in the
incident of type 2 diabetes with lifestyle intervention or
metfromin. N Engl J Med. 2002; 346: 393—403.

Pan XR, Li GW, Hu YH, et al. Effects of diet and exercise
in preventing NIDDM in people with impaired glucose tol-
erance: the Da Qing IGT and diabetes study. Diabet Care.
1997; 20(4): 537-544.

Lindstrom J, Ilanne-Parikka P, Peltonen M, et al. Finnish
Diabetes Prevention Study Group. Sustained reduction in
the incidence of type 2 diabetes by lifestyle intervention:
follow-up of the Finnish Diabetes Prevention Study.
Lancet. 2006; 368(9548): 1673—-1679.

Diabetes Prevention Program Research Group. Long-term
effects of lifestyle intervention or metformin on diabetes
development and microvascular complications: the DPP
outcomes study. Lancet Diabet Endocrinol. 2015; 3(11):
866-875.

Maguen S, Hoerster KD, Littman AJ, et al. Iraq and
Afghanistan veterans with PTSD participate less in VA’s
weight loss program than those without PTSD. J Affect
Disord. 2016; 193: 289-294.

Woo YS, Seo HJ, MclIntyre RS, Bahk WM. Obesity and its
potential effects on antidepressant treatment outcomes in
patients with depressive disorders: a literature review. Int J
Mol Sci. 2016; 17: 80.

Joseph JJ, Golden SH. Cortisol dysregulation: the bidirec-
tional link between stress, depression and type 2 diabetes.
Ann NY Acad Sci. 2017; 1391: 20-34.

Johannessen KB, Berntsen D. Losing the symptoms: weight
loss and decrease in posttraumatic stress disorder symp-
toms. J Clin Psychol. 2013; 69: 655-660.

Scherrer JF, Salas J, Norman SB, et al. Clinically meaning-
ful PTSD improvement and risk for type 2 diabetes. JAM A
Psychiatry. In Press.


https://orcid.org/0000-0002-9148-2863

