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(Abstract

The purpose of this randomized controlled study was to assess the effects of massage therapy on Posttraumatic Stress

~

Disorder (PTSD) and comorbid conditions including sleep disturbances, depression and suicide ideation in veterans. Massage
therapy was expected to be effective for reducing these comorbid conditions in veterans given that massage therapy has reduced
these problems in non-veterans. Forty veterans were recruited and, following informed consent at their first session, they were
randomly assigned to a massage therapy or a waitlist control group. Thirty-minute massages were provided weekly for a 4-week
period by a massage therapist. Moderate pressure massages were done with the participant in a side-lying position on a massage
table. The massage included circular rocking, stroking and kneading the head, neck, shoulders and back. Immediately following
the massages on the first and last days of the study the massaged versus the waitlist control veterans were more accurate on
math computations, had lower stress levels and lower heart rate. At the end of the study, the massage group had lower PTSD
scores, fewer sleep disturbances and expressed less intent of self-harm. In a follow-up one month later, the massage group was
no longer showing the improvement noted at the end of the study, although they continued to express less intent of self-harm.
These data highlight immediate positive effects of massage on memory, stress and heart rate and long-term effects on PTSD
symptoms, sleep, and self-harm ideation. The absence of follow-up effects highlights the importance of continuing massage

\therapy (stimulation of pressure receptors) for these positive effects to persist. )
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Introduction

Veterans with PTSD have significant problems with
depression, sleep disturbances and suicide ideation. Increasing
numbers of veterans are using complementary/ integrative
therapies to manage these problems. Massage therapy is among the
most popular of these. Research on these topics that was published
during the last two years is briefly reviewed here as background
for this study.

PTSD occurs in approximately 20% of US military veterans
and is a major cause of mortality [1]. In a recent study on veterans
with PTSD, 78% had at least one comorbid disorder [2]. Notably,
these occurred for psychological health but were not relevant for
physical health. There was also a negative correlation between the

number of somatic disorders and scores on psychological health.

Sleep disturbances are among the most common symptoms
reported by veterans with PTSD [3]. These, in turn, have been
associated with a range of psychological problems. In this study
on veterans, 28% reported poor sleep quality, and the prevalence
of sleep problems was significantly higher among veterans who
screened positive for PTSD compared to those who did not (84%
versus 25%). In addition, path analysis suggested significant
associations between greater severity of PTSD and measures of
both cognitive and mental health functioning. In another sample on
veterans, 68% endorsed sleep disturbances and 88% experienced
trauma-related nightmares [4].

Sleep disturbances may relate to the nightmares noted
in veterans with PTSD [5]. In this study, based on mattress
actigraphy, sleep apnea and lower respiratory sinus arrhythmia
were associated with nightmares and disturbing dreams, suggesting
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that arousal dysregulation was contributing to sleep disturbances
in this sample. In another sample on veterans with PTSD, in-home
EEG recordings suggested that those who were experiencing
sleep difficulties were spending less time in REM and Lo Deep
sleep and more time in Hi Deep sleep [6]. Decreased REM
sleep was correlated with self-reported depression, highlighting
depression as a comorbidity of sleep disturbance. In addition,
selective serotonin reuptake inhibitors were associated with less
sleep efficiency and more sleep fragmentation in this study. Sleep
disturbance, in turn, may relate to compromised immune function
[7]. In this study, veterans with PTSD had higher inflammatory
cytokine levels (IL-6 and TNF-alpha) at sleep onset.

Depression is comorbid with both PTSD and sleep
disturbances in veterans. In a recent systematic review on 24
studies on PTSD in veterans, depression was the most prevalent
psychiatric morbidity, with estimates ranging from 33 to 52% [8].
Depression and PTSD are not only based on self-report measures,
but have also been noted for laboratory-based measures including
heart rate variability [9]. In this study on combat-exposed
veterans, those with elevated PTSD symptoms had lower heart rate
variability. Lower heart rate variability, in turn, may explain the
findings of more monotonous speech and less change in tonality in
the speech samples of war zone exposed veterans given that lower
heart rate variability is associated with monotonous speech [10].
And, monotonous speech was also associated with depression.

The risk for suicide associated with PTSD was similar to that
associated with depression in a large sample of veterans with PTSD
who were compared to veterans who were not diagnosed with
PTSD [11]. The risk of suicide associated with PTSD had a Hazard
Ratio (HR) of 7.1 and a similar hazard ratio with depression of 7.2.
Veterans with both PTSD and depression compared to veterans of
neither diagnosis had the highest risk of suicide (HR=15.22).

The continuing need for therapy for veterans with PTSD
is highlighted by these sleep problems, depression and risk of
suicide. The most commonly used therapies for veterans have
been prolonged exposure and cognitive processing therapy [12].
In this sample of veterans, improvements were noted in PTSD and
depression. But these evidence-based therapies did not result in
any greater reductions in PTSD and depression symptoms than
other programs that did not use these evidence-based therapies. In
a study that compared prolonged exposure with relaxation training,
PTSD symptoms were decreased following both therapies, but
depression symptoms were not decreased [13]. According to
a very recent study, one in three veterans have dropped out of
these trauma-focused treatments for PTSD [14]. These authors
speculated that attrition was related to the therapies requiring long-
term, time-intensive and costly commitments from patients who
have seen these therapies having variable degrees of success.

Some physical stimulation therapies have also been tried with
PTSD veterans with some success including jujitsu training which
reputedly led to decreased PTSD symptoms as well as decreased
depression, anxiety and drug use [15]. Another example is the
decrease in PTSD symptoms associated with equine-facilitated
cognitive processing therapy [16]. Still other examples are the use
of real acupuncture as compared with a sham needling procedure
that resulted in improved sleep in veterans with PTSD [17]. And,
a combination of acupuncture and cognitive and exposure therapy
has also resulted in improved sleep [18].

Complementary/integrative therapies are being increasingly
used by veterans, but mostly to decrease pain and opioid use and
to increase mobility [19]. More recently, veterans’ interest in and
frequency of the reasons for use of complementary/integrative
therapies were assessed by a national survey [20]. In the last year,
52% of veterans had used these therapies including 44% who had
used massage therapy for pain and stress reduction. The literature
search for this paper revealed only two studies on the effects of
massage with veterans. However, both of these were focused on
the reduction of pain and did not sample veterans with PTSD.
In one study, decreased pain, increased mobility and decreased
opioid use were reported [19]. Another study focused on veterans
with knee osteoarthritis [21]. In this study, 25 veterans with knee
osteoarthritis received eight weekly one-hour sessions of full
body massage. The results showed significant reduction in pain,
stiffness and function as well as improvements on the PROMIS
scale. Unfortunately, to date, no studies could be found on the use
of massage therapy with veterans experiencing PTSD.

The purpose of this randomized controlled study was to
assess the effects of massage therapy on posttraumatic stress
disorder (PTSD) and comorbid conditions including sleep
disturbances, depression and suicide ideation in veterans. Massage
therapy was expected to be effective for PTSD and these comorbid
conditions in veterans given that massage therapy has reduced
PTSD symptoms, sleep disturbances, depression and suicide
ideation in non-veterans [22].

Methods
Sample

Veterans from a Veterans’ Administration Medical Center
were recruited. Those with severe brain damage and limited
mobility (wheelchair bound) were excluded. Flyers with a
description of the study and contact information were left at the
sleep lab and the PTSD lab at a Veterans Administration Medical
Center. Whenever a potential participant called, a phone survey
was conducted. The caller was asked about: 1) being a veteran; 2)
being stressed; and 3) being sufficiently mobile to participate in the
study. The potential participants were then told that they would be
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randomly assigned to a massage or a waitlist control group and that
the massage group members would receive a 30 minute massage
each week for 4 weeks. The potential participants were also
informed that on the first and last days of the study and one month
later they would be given questionnaires on stress, depression and
sleep and a math computation followed by a recording of heart
rate and blood pressure. A power analysis suggested that a sample
of 24 participants would be required. To accommodate potential
attrition, 40 veterans were recruited and following informed
consent at their first session, they were randomly assigned to a
massage therapy or a waitlist control group. The participants
had the following demographic characteristics:1) mean age=51;
2) 71% males; 3) 35% Hispanic, 30% Black, 35% non-Hispanic
white; 4) 21% married, 42% single, 37% separated or divorced; 5)
63% bachelors or graduate degree; 6) 66% employed, 29% retired;
7) 63% Army, 21% Navy, 8% Air Force, 8% Marines; 8) mean
number deployments=5, average deployment time=6 months; 9)
25% combat physical injury, 33% combat emotional trauma; and
10) 75% have seen counselors and 35% want to see counselors.
The two groups did not differ on these variables.

Massages

Thirty-minute massages were provided weekly for a
4-week period by a licensed massage therapist. Moderate pressure
massages were done with the participant in a side-lying position on
a massage table. The massage included circular rocking, stroking
and kneading the head, neck, shoulders and back.

Assessments

The assessments were made pre and post massage therapy
and control sessions on the first and last day of the treatment period

and at a follow-up visit one month later. The measures taken
before the massages on the first day included: 1)a background
demographic questionnaire; 2) the PTSD Checklist-Military
Version [23]; and 3)the PROMIS-57 Profile [24] that includes
sub-scales on physical function, anxiety, depression, fatigue, sleep
disturbance, ability to participate in social roles and activities, pain
interference and pain intensity. All of these measures except the
background/demographic questionnaire were given again on the
last day of the study and at the one month follow-up visit. The pre-
post massage session measures included: 1) a stress test consisting
of a math computation (adding 7 numbers in head) and a visual
analogue stress scale; and 2) blood pressure and heart rate taken
from a standard cuff.

Data Analyses

Data were collected and entered by a research associate.
Data analyses were conducted including group by repeated
measures ANOVAs on the pre-post session measures and on the
long-term measures (first and last days of the treatment period).
ANOVAS were also conducted on the last day and follow-up day
(one month following the end of the treatment period) measures
of the massage group to determine the persistence of the massage
effects following the end of the treatment period.

Results

As can be seen in Table 1, analyses of the massage group
pre-post session measures suggested that the participants: 1)
showed an increase in accuracy on math computations; 2) reported
less stress; and 3) showed decreased heart rate following the first
and last day massage sessions.

Measure First Day Last Day F P eta?
Pre Post Pre Post
Math accuracy 28.09 34.61 30.57 33.42 6.14 0.05 0.02
Stress 4.74 2.33 4.00 1.57 51.24 0.000 0.23
Heartrate 76.90 68.42 74.71 68.61 20.99 0.004 0.07
Systolic Blood 123.00 124.57 122.64 125.49 NS
Pressure
Diastolic Blood 81.00 82.50 77.06 79.78 NS
Pressure

Table 1: Means for pre and post massage sessions on the first and last days.

Table 2 illustrates group by day interaction effects suggesting that by the end of the treatment period, the massage versus the
waitlist control group:1) reported fewer PTSD symptoms; 2) had a decrease in self-reported sleep problems on the PROMIS; 3) had
improved PROMIS summary scores; and 4)reported less self-hurt ideation.
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Measure Massage Waitlist F p eta’
First Last First Last
PTSD! 51.29 38.14 50.71 43.14 12.21 0.001° 0.05
Sleep? 19.00 24.57 22.29 24.71 4.16 0.05° 0.02
Depression? 8.71 8.86 9.42 8.87 NS
PROMIS? 115.14 127.36 128.07 122.04 4.47 0.05° 0.03
Self-hurt? 0.33 0.61 0.29 0.43 4.12 0.05° 0.02
"Lower score is optimal
*Higher score is optimal
3Group by day interaction effect

Table 2: Means for the first and last days of the treatment period for the massage and waitlist groups.

As can be seen in Table 3, repeated measures ANOVAs on the last day and the follow-up day measures for the massage group
suggested that: 1) although fewer PTSD symptoms were reported by the last treatment day, the symptoms increased by the follow-up
day; 2) although decreased sleep problems were noted at the end of the treatment period, sleep symptoms increased at the follow-
up assessment; 3) although PROMIS scores had increased by the last day of the treatment, those scores decreased by the follow-up
assessment; and 4) the decrease in reported self—hurt intent by the last day of treatment continued to decrease at the follow-up period.

Measure Last Follow-up F P eta?

PTSD! 34.66 39.71 6.46 0.004 0.03

Sleep? 27.29 16.74 4.31 0.02 0.02

Depression? 6.79 6.42 NS

PROMIS? 128.69 90.76 4.82 0.01 0.02

Self-hurt? 0.50 0.83 10.88 0.005 0.04
"Lower score optimal
Higher score optimal

Table 3: Means for last day and follow-up day for massage group.

Discussion

These data on massage therapy are consistent with the data
from evidence-based therapies by reducing PTSD symptoms but
not depression including the study showing that both prolonged
exposure and relaxation therapy reduced PTSD symptoms but
not depression [13]. In the current study, the baseline depression
scores were notably low, suggesting a floor effect or no room for
a decrease in depression scores resulting in an underestimation
of an intervention effect. Other alternatives are that they may be
“faking good “scores that have been noted in other studies where
depression scores were notably low [25] or the low depression
scores may accurately reflect the mood state of these veterans
with PTSD given that their self-harm ideation scores continued
to improve.

The improved PROMIS scores are consistent with another
massage-with-veterans study, but in that case, massage was used
to reduce pain [21]. The decrease in sleep problems following
massage is consistent with other physical stimulation studies
including the study on Jiu Jitsu with veterans with PTSD [15]
and the studies showing acupuncture reduced sleep problems in
veterans with PTSD [18]. These physical stimulation therapies
like that of massage therapy may be reducing sleep problems
via the stimulation of pressure receptors under the skin, leading
to increased vagal activity (a more relaxed autonomic nervous
system) that leads to better sleep [22]. Although vagal activity was
not measured in this study, the decrease in heart rate following the
massage sessions may be suggestive of increased vagal activity
[22].
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Massage therapy could be compared with other physical
stimulation therapies like Jiu Jitsu and acupuncture as well as with
the more evidence-based, commonly used prolonged exposure
and cognitive processing therapies [13,15]. The use of massage
therapy by 52% veterans in the last year in the very recent
survey on veterans’ interest in therapies highlights the need for
continuing research on massage therapy effects on PTSD and
comorbid problems in veterans [20]. The absence of follow-up
effects highlights the importance of continuing massage therapy
(stimulation of pressure receptors) for these positive effects to
persist.

Acknowledgements

We would like to thank the veterans for their participation in
this study and the students who assisted with data collection and
entry. We are most appreciative of the funding we received from
Massage Envy for this study.

References

1. Haveman-Gould B, Newman C (2018) Post-traumatic stress disorder
in veterans: Treatments and risk factors for non-adherence. JAAPA
31:21-24.

2. Petrovic ZK, Peraica T, Eterovic M, Andelinovic M, Kozaric-Kovacic
D (2019) Combat posttraumatic stress disorder and quality of life: Do
somatic comorbities matter? J Nerv Ment Dis 207: 53-58.

3. McCarthy E, DeViva JC, Norman SB, Southwick SM, Pietrzak RH
(2019) Self-assessed sleep quality partially mediates the relationship
between PTSD symptoms and functioning and quality of life in U.S.
Veterans: Results from the National Health and Resilience in Veterans
study. Psychol Trauma 11: 869-876.

4. Richardson JD, King L, St Cyr K, Shnaider P, Roth M, et al. (2018)
Depression and the relationship between sleep disturbances,
nightmares and suicidal ideation in treatment-seeking Canadian
armed forces members and veterans. BMC Psychiatry 18: 1-8.

5. Miller KE, Jamison AL, Gala S, Woodward SH (2018) Two independent
predictors of nightmares in posttraumatic stress disorder. J Clin Sleep
Med 14: 1921-1927.

6. Onton JA, Matthews SC, Kang DY, Coleman TP (2018) In-home sleep
recordings in military veterans with posttraumatic stress disorder
reveal less REM and deep sleep <1 Hz. Front Hum Neurosci 12: 196.

7. Kuffer A, Straus LD, Prather AA, Inslicht SS, Richards A, et al. (2019)
Altered overnight levels of pro-inflammatory cytokines in men and
women with posttraumatic stress disorder. Psychoneuroendocrinology
102: 114-120.

8. Kang B, Xu H, McConnell ES (2019) Neurocognitive and psychiatric
comorbidities of posttraumatic stress disorder among older veterans: A
systematic review. Int J Geriatr Psychiatry 34: 522-538.

9. Grupe DW, Imhoff-Smith T, Wielgosz J, Nitchke JB, Davidson RJ
(2019) A common neural substrate for elevated PTSD symptoms
and reduced pulse rate variability in combat-exposed veterans.
Psychophysiology 57: e13352.

10.

1.

12

13.

14.

15.

17.

18.

19.

20.

21.

22,

23.

24,

Marmar CR, Brown AD, Qian M, Laska E, Siegel C, et al. (2019)
Speech-based markers for posttraumatic stress disorder in US
veterans. Depress Anxiety 36: 607-616.

Bullman T, Schneiderman A, Gradus JL (2018) Relative importance
of Posttraumatic Stress Disorder and depression in predicting risk of
suicide among a cohort of Vietnam veterans. Suicide Life Threatening
Behavior 49: 838-845.

Cook JM, Schnurr PP, Simiola V, Thompson R, Hoff R, et al.
(2019) Adoption by VA residential programs of two-evidence-based
psychotherapies for PTSD: Effect on patient outcomes. Psychiatr Serv
70: 553-560.

Thorp SR, Glassman LH, Wells SY, Walter KH, Gebhardt H, et al.
(2019) A randomized controlled trial of prolonged exposure therapy
versus relaxation training for older veterans with military-related
PTSD. J Anxiety Disord 64: 45-54.

Meis LA, Noorbaloochi S, Campbell EMH, Erbes CR, Polusny MA,
et al. (2019) Sticking it out in trauma-focused treatment for PTSD: It
takes a village. J Consult Clin Psychol 87: 246-256.

Willing AE, Girling SA, Deichert R, Wood-Deichert R, Gonzalez J,
et al. (2019) Brazilian Jiu Jitsu training for US service members and
veterans with symptoms of PTSD. Military Medicine 184: e626-e631.

Wharton T, Whitworth J, Macauley E, Malone M (2019) Pilot testing a
manualized equine-facilitated cognitive processing therapy (EF-CPT)
intervention for PTSD in veterans. Psychiatr Rehabil J 42: 268-276.

Huang W, Johnson TM, Kutner NG, Halpin SN, Weiss P, et al.
(2018) Acupuncture for treatment of persistent disturbed sleep: A
randomized clinical trial in veterans with mild traumatic brain injury
and posttraumatic stress disorder. J Clin Psychiatry 80: 18m12235.

Church D, Stapleton P, Mollon P, Feinstein D, Boath E, et al. (2018)
Guidelines for the treatment of PTSD using clinical EFT (Emotional
Freedom Techniques). Healthcare (Basel) 6: 146.

Fletcher CE, Mitchinson AR, Trumble EL, Hinshaw DB, Dusek JA
(2016) Perceptions of other integrative health therapies by veterans
with pain who are receiving massage. J Rehabil Res Dev 53: 117-126.

Taylor SL, Hoggatt KJ, Kligler B (2019) Complementary and integrated
health approaches: What do veterans use and want. J Gen Intern Med
34:1192-1199.

Juberg M, Jerger KK, Allen KD, Dmitrieva NO, Keever T, et al. (2015)
Pilot study of massage in veterans with knee osteoarthritis. J Altern
Complement Med 21: 333-338.

Field T (2019) Social touch, CT touch and massage therapy.
Developmental Review 51: 123-145.

Forbes D, Creamer M, Biddle D (2001) The validity of the PTSD
checklist as a measure of symptomatic change in combat-related
PTSD. Behav Res Ther 39: 977-986.

Dewitt B, Feeny D, Fischhoff B, Celia D, Hays RD, et al. (2018)
Estimation of a preference-based summary score for the patient
reported outcomes measurement information system: The PROMIS-
preference (PROPr) scoring system. Med Decis Making 38: 683-698.

Scafidi FA, Field T, Prodromidis M, Abrams SM (1999) Association
of fake-good MMPI-2 profiles with low Beck Depression Inventory
scores. Adolescence 34: 61-68.

5

Curr Res Complement Altern Med, an open access journal

ISSN: 2577-2201

Volume 4; Issue 01


https://pubmed.ncbi.nlm.nih.gov/30303829/
https://pubmed.ncbi.nlm.nih.gov/30303829/
https://pubmed.ncbi.nlm.nih.gov/30303829/
https://pubmed.ncbi.nlm.nih.gov/30672877/
https://pubmed.ncbi.nlm.nih.gov/30672877/
https://pubmed.ncbi.nlm.nih.gov/30672877/
https://pubmed.ncbi.nlm.nih.gov/30816770/
https://pubmed.ncbi.nlm.nih.gov/30816770/
https://pubmed.ncbi.nlm.nih.gov/30816770/
https://pubmed.ncbi.nlm.nih.gov/30816770/
https://pubmed.ncbi.nlm.nih.gov/30816770/
https://pubmed.ncbi.nlm.nih.gov/29921268/
https://pubmed.ncbi.nlm.nih.gov/29921268/
https://pubmed.ncbi.nlm.nih.gov/29921268/
https://pubmed.ncbi.nlm.nih.gov/29921268/
https://pubmed.ncbi.nlm.nih.gov/30373691/
https://pubmed.ncbi.nlm.nih.gov/30373691/
https://pubmed.ncbi.nlm.nih.gov/30373691/
https://pubmed.ncbi.nlm.nih.gov/29867419/
https://pubmed.ncbi.nlm.nih.gov/29867419/
https://pubmed.ncbi.nlm.nih.gov/29867419/
https://pubmed.ncbi.nlm.nih.gov/30544002/
https://pubmed.ncbi.nlm.nih.gov/30544002/
https://pubmed.ncbi.nlm.nih.gov/30544002/
https://pubmed.ncbi.nlm.nih.gov/30544002/
https://pubmed.ncbi.nlm.nih.gov/30588665/
https://pubmed.ncbi.nlm.nih.gov/30588665/
https://pubmed.ncbi.nlm.nih.gov/30588665/
https://pubmed.ncbi.nlm.nih.gov/30793774/
https://pubmed.ncbi.nlm.nih.gov/30793774/
https://pubmed.ncbi.nlm.nih.gov/30793774/
https://pubmed.ncbi.nlm.nih.gov/30793774/
https://pubmed.ncbi.nlm.nih.gov/31006959/
https://pubmed.ncbi.nlm.nih.gov/31006959/
https://pubmed.ncbi.nlm.nih.gov/31006959/
https://onlinelibrary.wiley.com/doi/abs/10.1111/sltb.12482
https://onlinelibrary.wiley.com/doi/abs/10.1111/sltb.12482
https://onlinelibrary.wiley.com/doi/abs/10.1111/sltb.12482
https://onlinelibrary.wiley.com/doi/abs/10.1111/sltb.12482
https://pubmed.ncbi.nlm.nih.gov/30966944/
https://pubmed.ncbi.nlm.nih.gov/30966944/
https://pubmed.ncbi.nlm.nih.gov/30966944/
https://pubmed.ncbi.nlm.nih.gov/30966944/
https://pubmed.ncbi.nlm.nih.gov/30978622/
https://pubmed.ncbi.nlm.nih.gov/30978622/
https://pubmed.ncbi.nlm.nih.gov/30978622/
https://pubmed.ncbi.nlm.nih.gov/30978622/
https://pubmed.ncbi.nlm.nih.gov/30777776/
https://pubmed.ncbi.nlm.nih.gov/30777776/
https://pubmed.ncbi.nlm.nih.gov/30777776/
https://academic.oup.com/milmed/article/184/11-12/e626/5475537
https://academic.oup.com/milmed/article/184/11-12/e626/5475537
https://academic.oup.com/milmed/article/184/11-12/e626/5475537
https://pubmed.ncbi.nlm.nih.gov/30907609/
https://pubmed.ncbi.nlm.nih.gov/30907609/
https://pubmed.ncbi.nlm.nih.gov/30907609/
https://pubmed.ncbi.nlm.nih.gov/30549498/
https://pubmed.ncbi.nlm.nih.gov/30549498/
https://pubmed.ncbi.nlm.nih.gov/30549498/
https://pubmed.ncbi.nlm.nih.gov/30549498/
https://pubmed.ncbi.nlm.nih.gov/30545069/
https://pubmed.ncbi.nlm.nih.gov/30545069/
https://pubmed.ncbi.nlm.nih.gov/30545069/
https://pubmed.ncbi.nlm.nih.gov/27004453/
https://pubmed.ncbi.nlm.nih.gov/27004453/
https://pubmed.ncbi.nlm.nih.gov/27004453/
https://pubmed.ncbi.nlm.nih.gov/31011973/
https://pubmed.ncbi.nlm.nih.gov/31011973/
https://pubmed.ncbi.nlm.nih.gov/31011973/
https://pubmed.ncbi.nlm.nih.gov/25966332/
https://pubmed.ncbi.nlm.nih.gov/25966332/
https://pubmed.ncbi.nlm.nih.gov/25966332/
https://www.sciencedirect.com/science/article/abs/pii/S0273229718300510
https://www.sciencedirect.com/science/article/abs/pii/S0273229718300510
https://pubmed.ncbi.nlm.nih.gov/11480838/
https://pubmed.ncbi.nlm.nih.gov/11480838/
https://pubmed.ncbi.nlm.nih.gov/11480838/
https://pubmed.ncbi.nlm.nih.gov/29944456/
https://pubmed.ncbi.nlm.nih.gov/29944456/
https://pubmed.ncbi.nlm.nih.gov/29944456/
https://pubmed.ncbi.nlm.nih.gov/29944456/
https://pubmed.ncbi.nlm.nih.gov/10234367/
https://pubmed.ncbi.nlm.nih.gov/10234367/
https://pubmed.ncbi.nlm.nih.gov/10234367/

