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1.0 SUMMARY 
 

Over the past decade, remotely piloted aircraft (RPA) have become critical military 
assets. With the proliferation of this unique form of warfare, concerns have been raised regarding 
the psychological impact such operations have on RPA operators directly engaged in combat-
related missions. To our knowledge, this is the first study to assess for prevalence of 
posttraumatic stress disorder (PTSD) in RPA operators using a comprehensive mental health 
evaluation using both objective measures (PTSD Checklist-Military Version and exposure 
questionnaire) and clinical interviews utilizing the Clinician Administered Psychological Survey 
to determine the nature of the respondents’ stressful military experiences associated with onset of 
symptoms, the severity of symptoms, and whether or not operators who screen positive for PTSD 
meet the full diagnostic criteria.  Two squadrons of RPA operators (pilots and sensor operators) 
were sampled (N=85).  No current cases of PTSD due to remote warfare were identified. Of 
those reporting higher levels of psychological distress, none identified their engagement in 
remote warfare as a significant contributing factor.  The most endorsed psychological distress 
items were common depressive/anxiety symptoms, such as sleep problems and anhedonia, which 
are not specific to posttraumatic stress.  We believe our study adds valuable information to 
previous efforts to document the potential psychological issues of engaging in the modern 
version of combat. 
 
2.0 INTRODUCTION 
 

Over the past decade, United States Air Force (USAF) remotely piloted aircraft (RPA), 
commonly referred to by the general public as “drones,” have become critical military assets for 
providing around-the-clock real-time intelligence, surveillance, reconnaissance; close air 
support; and precision-strike operations on the battlefield.   Rapidly evolving advancements in 
technology allow drone operators to remain stationed within the nation’s borders while being 
directly engaged in combat operations via real-time high-definition digital media. With the 
proliferation of this unique form of warfare, concerns have been raised regarding the 
psychological impact such operations have on RPA operators (pilots and sensor operators) 
directly engaged in combat-related missions [1].   

Recent studies of RPA pilots and sensor operators identified the distinctive operational 
demands and stressors leading to high levels of self-reported occupational stress.  These factors 
included long work hours (e.g., 6-day work weeks with 1 day off), frequently rotating shift work 
(e.g., every 30 days), length of shift work (e.g., 10- to 12-hour shifts), and managing the 
warfighter role with domestic duties [2,3].  Other studies also found higher levels of fatigue in 
MQ-1 Predator operators compared to traditional pilots due to shift work and length of 
operational missions [4].  High workloads and lack of manning were cited as potential factors 
unique to the RPA environment, and approximately 50% of MQ-1 Predator operators surveyed 
[5] met criteria for occupationally significant fatigue due to shifting work schedules and 
insufficient opportunity for rest and recovery.  Such studies shed light on significant sources of 
occupational stress among such a unique group of operators.  

Other studies have attempted to evaluate the emotional impact of being repeatedly 
exposed to video and electronic media involving combat-related weapon strikes.  One such study 
that involved a sample of MQ-1 Predator/MQ-9 Reaper operators (n = 1,084) completing the 
Posttraumatic Stress Disorder Checklist-Military Version (PCL-M) found approximately 4% 
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endorsed a pattern of symptoms of moderate to extreme severity consistent with diagnostic 
criteria [6]. The most frequently endorsed symptoms included feeling distant or cut off from 
others, trouble falling and staying asleep, feeling irritable and having angry outbursts, having 
difficulty concentrating, and loss of interest in activities previously enjoyed.  Such findings are 
consistent with earlier studies that estimated approximately 3 – 6% of RPA operators (in contrast 
to 2% of non-combatant airmen from support and logistic units) screened positive using the 
PCL-M screener with a total cut-off score of 50 [2,3].  The estimated rate of posttraumatic stress 
disorder (PTSD) for such operators is much lower compared to studies estimating PTSD rates for 
military members returning from the battlefield, with reported rates ranging from 5-18% [7-10].  
In a retrospective cohort study, Otto and Webber [11] compared mental health diagnoses of 
manned aircraft to RPA pilots.  Both groups had statistically equivalent rates of mental health 
outcomes overall and low rates of PTSD (.7 & .9, respectively). Nonetheless, due to the tracking 
and killing of enemy combatants and the potential to witness and inadvertently cause allied force 
and civilian casualties, there continues to be concern regarding the potential for such RPA 
operators to develop PTSD.  

Although the literature assessing the emotional challenges of RPA operations is growing, 
the previous studies cited above have limitations that may not adequately capture the true 
prevalence rate of PTSD related to military operations among RPA operators.  In general, the 
studies cited above utilized self-report surveys and screening measures or analyzed past medical 
diagnoses rather than having direct contact with subjects.  Thus, they were not able to comment 
on whether or not the symptoms of PTSD were directly associated with remote warfare, were 
caused by some other traumatic event such as a sexual assault or a traditional combat trauma, or 
were due to other factors not related to PTSD.  To our knowledge, this is the first study to assess 
for prevalence of PTSD in RPA operators using a comprehensive mental health evaluation that 
includes both objective measures and clinical interviews by licensed, doctoral-level mental 
health professionals (clinical psychologists and psychiatrists) to determine the nature of the 
respondents’ stressful military experiences associated with onset of symptoms, the severity of 
symptoms, and whether or not operators who screen positive for PTSD meet the full diagnostic 
criteria.   
 
3.0 METHODS 
 
3.1 Participants 
 

A total of 85 USAF MQ-1 Predator/MQ-9 Reaper operators (54% pilots, 46% sensor 
operators) participated in the study.  Criteria for participation included being fully qualified to 
serve in their role as a pilot and/or sensor operator and being engaged in around-the-clock 
combat-related missions within an Air Force Special Operations Command unit. In total, 55.3% 
were 18-29 years old and 44.7% were 30 or older.  Fifty-five percent were pilots and 45% were 
sensor operators. A total of 64.7% identified as married, 27.1% reported being single, and 8.2% 
indicated they were single but in a significant relationship. This study was reviewed and 
approved by the Air Force Research Laboratory Institutional Review Board.   
 
  



3 
 
DISTRIBUTION STATEMENT A. Approved for public release. Distribution is unlimited. Cleared, 88PA, Case # 2016-0351, 28 Jan 2016. 

3.2 Measures 
 

3.2.1 Demographics Questionnaire.  Participants completed a brief demographics questionnaire 
that included items assessing their gender, duty position, squadron, age range, marital status, and 
hours worked weekly over the past 3 months.  Demographic items were purposefully limited to 
protect the anonymity and confidentiality of participant responses, as well as to promote genuine 
self-disclosure.  
 
3.2.2 RPA Operational Exposure Questionnaire.  This questionnaire is composed of 12 items 
asking participants to describe the number of events they had witnessed and/or in which they 
participated. This included how many deaths they had witnessed involving enemy, civilian, and 
U.S. coalition forces. This included the type of mission and how many episodes (aka missions) 
they had observed or participated in where they perceived themselves to have direct 
responsibility regarding deaths.  
 
3.2.3 PCL-M. The PCL-M was used as a screener to assess for PTSD-related symptoms. This is 
a pen-and-paper self-report inventory composed of 17 items derived from criteria defined in the 
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition [12].  The PCL-M is a 
widely used clinical screening instrument in civilian and Department of Defense mental health 
treatment centers.  Using a 5-point Likert scale, participants are asked to rate the severity of 
PTSD symptoms over the past month resulting from military experience or operations.  Scores 
can range from 17-85.  Internal consistency and test-retest reliability are both excellent [13]. 
 
3.2.4 Clinician Administered PTSD Scale (CAPS). Participants with a total PCL-M score of 
greater than 37 were interviewed by a licensed USAF clinical psychologist or psychiatrist. The 
CAPS is a structured, standardized interview to assess and determine the presence of PTSD [14]. 
It consists of guided questions regarding traumatic events and ensuing frequency and intensity of 
posttraumatic symptoms rated on a Likert scale. The interview was also used to determine if the 
causal event for PTSD was due to exposure and/or participation in RPA combat-related 
operations.  The CAPS has demonstrated excellent validity and reliability [15] in assessing for 
PTSD and is widely used in validation studies. 
 
3.3 Procedure 
 

Prior to conducting the study, squadron commanders were briefed on the nature and 
purpose of the investigation and agreed to allow such operators the opportunity to volunteer for 
participation.  Squadron commanders acknowledged they would receive no information 
regarding individual responses unless these included a serious risk to self or others (e.g., 
reporting an imminent plan to commit murder or suicide).  RPA operators who volunteered met 
as a group in a large briefing room within their operational unit.  Participants were briefed by 
researchers of the nature, intent, and logistics of the study and that participation was voluntary.  
RPA operators who verbally consented and acknowledged understanding were then administered 
the demographics questionnaire, RPA operational exposure questionnaire, and PCL-M.  Based 
on previous research with RPA operators [6] and other studies that concluded lower cut-off 
scores were appropriate for military members [16,17], a clinical cut-off at 38 was established to 
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identify those who were at risk of PTSD and to be given the CAPS. The clinical interview was 
conducted in a private office within the worksite of the RPA operator.  

 
4.0 RESULTS 

 
The average PCL-M total score was 25.31 (standard deviation = 9.01) for survey 

participants with a minimum-maximum range between 17 and 68.  A total of 7 (8%) participants 
had PCL-M scores above 37, which triggered an interview by a licensed, doctoral-level 
psychologist/psychiatrist utilizing the CAPS (Table 1).  These interviews revealed that none of 
the participants met the full criteria for PTSD.  However, two of the participants endorsed 
previous treatment for PTSD for activities unrelated to remote warfare.  One reported treatment 
in the past for PTSD symptoms subsequent to combat during a traditional deployment and one 
reported developing PTSD symptoms following a sexual assault. Neither individual met criteria 
for PTSD based on current symptoms.   
 

Table 1. Participant Responses to RPA Operational Exposure Questionnaire 
  

RPA Operational Exposure Questionnaire M (SD) 
1. How many episodes of ground combat/close air support/human target 
elimination missions have you witnessed?  34.7 (31.5) 
2. In how many of these episodes did you witness enemy deaths as a result of 
U.S. or coalition fire?    1.7 (19.2) 
3. In how many enemy deaths or serious injuries have you directly shared a part 
of the responsibility?    3.3 (7.2) 
4. In how many of these episodes did you witness deaths or serious injuries of 
U.S. or coalition forces?     1.0 (5.6) 
5. In how many missions have you shared the responsibility in the deployment of 
weapons?    2.7 (25) 
6. How many times have you tracked a potential enemy combatant(s) for greater 
than 1 day and then shared in responsibility for elimination of the combatant?    8.3 (8.4) 
7. How many episodes of friendly fire resulting in serious injury or death to U.S. 
or coalition forces have you observed?    0.7 (5.5) 
8. In how many of those friendly fire episodes did you share a part of the 
responsibility?    0.3 (3.4) 
9. How many episodes of unintended severe injury or death to innocent civilians 
have you observed?    1.7 (5.8) 
10. In how many of those episodes did you share a part of the responsibility?    0.3 (2.5) 
11. How many episodes of intended severe injury or death to innocent civilians 
(accepted collateral damage as part of the mission) have you observed?    1.0 (6.0) 
12. In how many of those episodes did you share a part of the responsibility?    0.7 (4.3) 

  M = mean; SD = standard deviation. 
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For those scoring above the cut-off threshold of 37, the following symptoms were most 
commonly endorsed in the moderate to severe range:  feeling distant or cut off from other people, 
trouble falling or staying asleep, and having difficulty concentrating (85.7%); repeated 
disturbing memories, thoughts or images of a stressful military experience, feeling very upset 
when something reminded you of a stress military experience, loss of interest in activities that 
you used to enjoy, feeling emotionally numb or being unable to have loving feelings for those 
close to you, feeling irritable or having angry outbursts, and feeling jumpy or easily startled 
(71.4%) (Table 2).  
 

Table 2. Participant Endorsing PCL-M Items of Moderate to Extreme Severity 
 

PCL-M Items 

Participants 
with 

Total PCL-M 
Score <37 
(n = 78) 

Participants 
with 

Total PCL-M 
Score ≥ 38 

(n = 7) 
n % n % 

1. Repeated, disturbing memories, thoughts, or images of a 
stressful military experience 

     3   3.8 5 71.4 

2. Repeated, disturbing dreams of a stressful military 
experience 

     2   2.6 1 14.3 

3. Suddenly acting or feeling as if a stressful military 
experience was happening again 

     2   2.6 1 14.3 

4. Feeling very upset when something reminded you of a 
stressful military experience 

     0   0.0 5 71.4 

5. Having physical reactions when something reminded you 
of a military experience 

     1   1.3 2 28.6 

6. Avoiding thinking about or talking about a stressful 
military experience  

     2   2.6 4 57.1 

7. Avoiding activities or situations because they reminded 
you of a stressful military experience 

     2   2.6 2 28.6 

8. Trouble remembering important parts of a military 
experience 

     1   1.3 1 14.3 

9. Loss of interest in activities that you used to enjoy    11 14.1 5 71.4 
10. Feeling distant or cut off from people    12 15.4 6 85.7 
11. Feeling emotionally numb or being unable to have loving 

feelings for those close to you 
     6   7.7 5 71.4 

12. Feeling as if your future will be cut short      4   5.1 3 42.9 
13. Trouble falling or staying asleep    28 35.9 6 85.7 
14. Feeling irritable or having angry outbursts    10 12.8 5 71.4 
15. Having difficulty concentrating      4   5.1 6 85.7 
16. Feeling jumpy or easily startled    13 16.7 5 71.4 
17. Being “superalert” or watchful or on guard      4   5.1 4 57.1 
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Figure 1. Operational exposure and PCL-M total scores. 

For those scoring below the threshold, the five most commonly endorsed symptoms in 
the moderate to severe range were: trouble falling or staying asleep (37.0%), feeling jumpy or 
easily startled (18.5%), feeling distant or cut off from other people (14.8%), feeling irritable or 
having angry outbursts (14.8%), and loss of interest in activities that you used to enjoy (13.6%).   

Table 3 is a univariate analysis of variance showing the relationship between RPA 
operational exposure and PCL-M total score.  There was a significant positive linear relationship 
between exposure to remote warfare and endorsement of symptoms on the PCL-M, with an 
F-statistic of 16.51, a p-value of 0.0001, and R2 value of 0.1611.  This meets the requirements for 
a medium effect size (0.1920).  Figure 1 is a graphical representation of the positive linear 
relationship. 
 

Table 3. Analysis of Variance – Relationship between RPA Operational Exposure and 
PCL-M Total Score 

 

Source DF Sum of 
Squares 

Mean 
Square F-Value Pr > F R2 Effect 

Size 
Model   1 1138.5938 1138.5938 16.5100 0.0001 0.1611 0.1920 
Error 86 5930.1221     68.9549     
Corrected Total 87 7068.7159      

        DF = degrees of freedom; Pr = p-value. 
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5.0 DISCUSSION 
 
The results of this study revealed 8% of participants crossed the screening threshold on 

the PCL-M (i.e., a total score of 38 or more).  However, based on the results of the CAPS 
interviews, this study did not find any RPA pilots and sensor operators involved in remote 
warfare who met the full diagnostic criteria for PTSD. These results do not support the notion 
that RPA operations are associated with higher rates of PTSD than traditional manned aviation 
operations, similar to a study analyzing the medical diagnoses of RPA and manned airframe 
pilots that found equivalent rates of PTSD [11].  The two operators who did report previous 
treatment for PTSD indicated there was no relationship between their diagnosis of PTSD and 
their work in the RPA career field.  Rather, the results of the CAPS interview revealed their 
treatment of PTSD was related to battlefield deployment and sexual assault. The results, zero of 
7 positive screens, also call into question the validity of the PCL-M as a screening instrument in 
this population.    

Although 8% of study participants screened positive for possible PTSD, which is almost 
twice the rate of the estimated 4-5% in previous studies [2,3], this study used a lower clinical 
cut-off score (i.e., 38 or more) as compared to the higher cut-off score (i.e., total score of 50).  
However, if this study utilized the same clinical cut-off, only 2 (2%) participants in this study 
would have triggered a CAPS clinical interview, which is half the rate of the previous studies 
and consistent with the estimated rate of airmen in traditional support or logistics (non-high-risk, 
high-demand) career fields. The results of this study suggest that engaging in combat and 
providing weapon strikes from a remote, geographically separate location may reduce the 
prevalence of PTSD, especially when compared with the estimated rates of PTSD among 
military personnel deployed and returning from the battlefield.   

The lower rates of PTSD and other psychiatric disorders, such as panic disorder and 
major depressive disorder [18,19], among USAF aircrew (even with their exposure to combat 
and other high-risk events associated with the development of psychopathology) are possibly a 
reflection of the selection standards and stringent medical/psychiatric screening processes that 
ensure such military personnel have high levels of resilience prior to entering into their 
respective aircrew career field.  For example, recent studies that involved psychological testing 
(cognitive and non-cognitive aptitudes) found RPA operators to have high levels (i.e., high 
average to superior range) of intelligence and a host of non-cognitive aptitudes associated with 
psychological hardiness and emotional stamina [20-23].  The psychological profiles and 
aptitudes of Predator/Reaper operators are consistent with AF pilots from manned airframes 
[24,25].  Such traits may serve to mitigate the impact of potential internal crises that may stem 
from involvement in combat operations. This advantage likely allows operators an increased 
capability to process and problem-solve during combat and interpersonal crises.  The typical 
RPA operator is less susceptible to emotional difficulties (e.g., anger, anxiety, depression) due to 
having substantially lower than average scores on the personality trait of neuroticism, which is 
an aspect of one’s disposition that has been linked to the development of mental health disorders 
[26,27].  Similarly, such operators tend to have a problem-focused style of coping and internal 
locus of control that have been found to be a protective factor against the development of PTSD 
[28]. 
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Although no participants met the full criteria for PTSD following the CAPS interview, 
there were notable endorsements of PTSD-related symptoms within the moderate to severe 
levels. Of the PCL-M questions that were more frequently endorsed by subjects in the moderate 
to severe range, depressive and hyperarousal symptoms were common, whereas re-experiencing 
symptoms were less common. In particular, sleep problems, being easily startled, feeling cut off 
from other people, and anhedonia were commonly endorsed by both those scoring above and 
below the cut-off score on the PCL-M.  These symptoms are consistent with previous findings 
[29] that documented a high level of burnout (emotional exhaustion and cynicism).  Significant 
stressors included long work hours and frequent changes in shift rotations while having to juggle 
the demands of work and home life. The finding of hyperarousal symptoms as a common area of 
concern and problems was also found in an earlier survey of RPA operators [6].  Shift work 
requirements for RPA operators are known to negatively impact circadian rhythm and quality of 
sleep and are related to mental health disorders such as depression [30,31].  Additionally, 
interpersonal relationships can suffer due to the high number of hours worked without adequate 
periods for recovery, varying shift work, and inability of operators to disclose to others the 
details of their combat-related missions.  All contribute to high levels of distress.  So the 
occupational requirements of the career field lend to high levels of reporting of these sleep-
related symptoms on the PCL-M and within the diagnostic criteria of PTSD. The shift work and 
isolation in small operational units also leave the members cut off from their community and 
fellow operators.  These factors better account for the high rates of subjects reporting feeling cut 
off emotionally from their loved ones rather than general numbness that can accompany PTSD.   

In many mental health clinics, a PCL-M score of 50 or above would be classified into the 
“clinical” range of PTSD, while a score below this threshold is often labeled “subclinical.” While 
screening devices such as the PCL-M can be useful tools in research and clinical practice, they 
have notable limitations. First, cut scores vary depending on method used, goals of the user, and 
population measured.  In practical use, the nuances of these decisions and the limitations of these 
screening devices can get lost on inexperienced or hurried providers, leading to an undeserved 
overreliance on these tools. Studies such as ours demonstrate the PCL-M is not a valid 
replacement for a comprehensive evaluation when making a clinical decision about the most 
accurate diagnosis for a patient. There was a significant positive linear relationship between 
exposure to remote warfare and endorsement of symptoms on the PCL-M.  However, when high 
scorers were interviewed, the stressors they reported were not the unique features of remote 
combat, but rather the more mundane difficulties of life (i.e., chronically long works hours, 
frequently changing work shifts, high work load, etc.) in an RPA unit.  This has been a recurrent 
theme in the admittedly limited research on RPA personnel to this point.  For them, practical 
matters trump sensational concerns about development of serious mental health disorders or 
moral injury from their work duties.   

Although research to this point has not found elevated rates of PTSD or other mental 
health disorders, there are valid reasons to continue to closely monitor RPA personnel.  First, as 
Chappelle et al. [3] demonstrated, the career field is a stressful one, even for personnel who are 
screened for their emotional resiliency and coping skills.  Second, we do not know the long-term 
impact of increased remote warfare operations. The pace of RPA operations is increasing, 
leading to the likelihood that personnel will be involved in more frequent killing.  Finally, what 
happens to RPA personnel once they are removed from the RPA arena? There are questions 
regarding whether symptoms of PTSD or other mental health disorders will occur later in life, as 
it did for veterans of the Vietnam War and other recent conflicts [32-34].  Providing these pilots 
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and sensor operators convenient access to mental health care now may have the potential to 
ameliorate these future issues.     
 
5.1 Limitations 
 

Our study had several limitations.  First, our sample size was modest and occurred at one 
specific base.  Previous USAF School of Aerospace Medicine research has demonstrated 
different levels of stressors among various bases.  However, this study purposefully targeted 
squadrons that had previously been identified as “high risk” due to operational demands and 
missions requirements.  Therefore, there is little reason to believe that the subjects of this study 
were lower risk for developing PTSD than RPA operators at other squadrons.   

Positive impression management, or “reverse malingering,” is a known phenomenon that 
occurs with aviators who tend to be highly motivated to further their aviation career [35].  All 
subjects in this study were on flying status and likely aware that a diagnosis of PTSD could 
jeopardize their flying status; therefore, they might be expected to minimize potential symptoms 
during the study.  To limit this inclination to guardedness, participants were given assurances 
that no individual information regarding their responses would be disclosed to their leadership 
(unless an issue of significant dangerousness arose, which we did not encounter) and 
demographic questions were grouped to increase confidentiality.  It is possible that such 
precautions contributed to participant willingness to volunteer for the study during their busy 
work day.  Additionally, after completing the questionnaires, many stayed after to talk informally 
to the researchers about their experiences in the Predator/Reaper community and appeared very 
candid in these discussions, which typically revolved around the practical difficulties of being an 
RPA operator, such as the work schedules and base locations, rather than specific operational 
difficulties they were experiencing.   

A related limitation is that this sample in this study consisted of Predator/Reaper 
operators who were on active flying status.  In theory, any operator who was experiencing 
significant emotional distress, such as symptoms of PTSD, would be identified and taken off 
flying status while receiving treatment.  However, no screening system is perfect, and due to the 
propensity of aviators to “reverse malinger,” their ability to function even under duress, and 
previous research reported above, it was reasonable to believe that some of the subjects we 
encountered could have unreported PTSD.  
 
5.2 Conclusion 

 
This investigation sampled two squadrons of RPA operators with questionnaires and a 

structured interview to examine the prevalence and causes of PTSD.  No current cases of PTSD 
were identified, and of those reporting higher levels of psychological distress, none identified 
their engagement in remote warfare as a significant contributing factor.  The most endorsed 
psychological distress items were common depressive/anxiety symptoms, such as sleep problems 
and anhedonia, which are not specific to posttraumatic stress.  We believe our study adds 
valuable information to previous efforts to document the potential psychological issues of 
engaging in the modern version of combat; that is, concerns that remote warfare could lead to 
high levels of PTSD in combatants have not proven to be accurate to this point.    
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LIST OF ABBREVIATIONS AND ACRONYMS 
 
CAPS  Clinician Administered PTSD Scale 

PCL-M Posttraumatic Stress Disorder Checklist-Military Version 

PTSD  posttraumatic stress disorder 

RPA  remotely piloted aircraft 

USAF  United States Air Force 
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