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Abstract
North Sea divers have worked in a high-risk enwvinent for 45 years. Little is known about
the psychological consequences of deep sea di@ing.third of the entire population of 375
male North Sea divers was thoroughly assessedrasf@ahealth examination requested by
the Norwegian government. As many as 96% had expezd at least one potentially
traumatic event (PTE). The pressurized environmaunses PTEs to be particularly
dangerous, increasing likelihood of diagnosticetia for Posttraumatic Stress Disorder
(PTSD) to be fulfilled. High rates of possible PT®©re found; 48% - 70% measured with
the symptom measure Impact of Event Scale — Re{IE&iIR), and 8% - 35% measured
with the Keane PTSD scale, a part of the persgnaléasure Minnesota Multiphasic
Personality Inventory-2 (MMPI-2). This indicatesatiNorth Sea divers are at severe risk for
PTSD, and that this is probably due to the conaiitithey work under. The related litigation
and economic compensation arrangement spurredcsuspif malingering, but we found no
differences in symptoms or personality in thoséetkbefore or after the compensation
arrangement was established. More research oneéh&ahhealth of active North Sea divers,
as well as properties of the PTEs are of intenedtcan be useful in developing better safety

interventions.



Sammendrag
Nordsjgdykkerne har arbeidet i et risikofylt yrké5 ar. Det finnes lite forskning pa
psykologiske konsekvenser av dykk pa store dyprédjedel av hele populasjonen pa 375
mannlige nordsjadykkere ble grundig undersgkt somet av en helseundersgkelse utfart pa
oppdrag fra Helse og Sosialdepartementet. Hele ®6dde opplevd minst en potensielt
traumatisk hendelse (PTE). | et trykksatt miljg BITE-ene spesielt farlige, og gker slik
sannsynligheten for at de diagnostiske kraverfeasittraumatic Stress Disorder (PTSD) blir
oppfylt. Det ble funnet hgye andeler av mulig PT82d 48% - 70% malt med
symptommalet Impact of Event Scale — Revised (IES3B 8% - 35% malt med Keane
PTSD skala, en del av personlighetsmalet Minneldatiiphasic Personality Inventory — 2
(MMPI-2). Dette tyder pa at nordsjgdykkere har higiko for PTSD og at dette sannsynligvis
er grunnet arbeidsforholdene deres. Sgksmalenermgkbnomiske erstatningsordningen
bidro til mistanke om overrapportering, men vi fargen forskjeller verken i symptomer eller
personlighet pa dykkerne testet far og etter aaisigsordningen tradte i kraft. Det er
gnskelig med mer forskning pa den mentale helssraktive nordsjgdykkere, samt

egenskaper ved PTE-ene. Dette kan veere nyttigkluyen av ngdvendige sikkerhetstiltak.



Ikaros was a hero in Greek mythology, known foryathful boldness and overconfidence.
To render flight possible, his father made themgsiof feather and wax, and upon releasing
his son into flight, the father warns him not tp ho high. However, lkaros listens only with
half an ear, and flies higher and higher towardsstim. The wax on his wings cannot
withstand the heat from the sun, and melts. Hegdamuncontrollable towards the face of the

earth - turning his hunger for exploring into fatiafeat.

Scientists, entrepreneurs and professionals irrgivigelds of exploration always try to find
the balance between safety and risk. Some occuygadiie@ more dangerous than others and
Statistics Norway lists primary industries as thestrdangerous with 29% of the respective
workers experiencing absence from work after actglédriving and operating machinery
was number two (17%) and crafts was number thré&)n this list of occupational hazards
(SSB, 2006). Forestry and fishing make up for 5af%e total number of sick days (SSB,
2001-2008), but these statistics do not separaveclea the various reasons for absence,

whether it is an accident or illness.

There can be found little research aimed at comgatifferent occupations in order to find
how they differ in psychological load. One studyemxned prevalence of anxiety and
depression, and found that farming and crafts \wereng the occupations with highest
scores, at least for depression (Sanne, Mykletah),Moen, & Tell, 2003). However, the
studies in this field are few and they tend to sulbw statistical power due to small samples.
In a search on the ISI Web of Knowledge databaswyise search words: “work-related”
AND “traumatic stress”; Policemen, fire-fightersteambulance personnel, yielded far more

hits (14 out of 52) than any other occupationaligso



The risk involved in performing a task is definedaaproduct of the likelihood of an accident
to occur, and the magnitude of the possible dantdgeever, this definition allows for much
variation. For example will an occupation with mared smaller accidents have an
approximately equal risk to it as an occupatiorhvi@wer but larger accidents. The highest
risk will be in occupations where the workers miveguently are exposed to larger accidents.
This calculation of risk becomes very important wirevestments are considered. Money is
the main incentive on the market, and companidsgh-risk industry must balance the
resources spent on selection, training and safeggainst the profit they get out of it. Poorly
educated staff is less efficient and more likelypéoinvolved in accidents — which costs in
publicity, reduced production, sick leaves, disapbenefits, lack of applicants, and loss of
trained workers. Workers are one of the resourc#slalited. They are pushed further and
further, alongside the technological developmerdanivalue the challenges this creates,
historically exemplified by the well-known pictuo¢ men lunching on a crossbeam 69 floors

(850feet) above New York in 1932.

Figure 1.“Lunch Atop a Skyscraper”, 1932, by Charles C. &bb



Despite all effort to reduce risk, selection, traghand safety measures, accidents still
happen: Drivers crash, policemen get shot, firetégs get trapped, and constructors get hit
by falling objects. The physical consequences neaghyious and immediate, the
psychological are not. Posttraumatic Stress DisqIESD) is a complex anxiety disorder

and the most researched upon psychological seqaédraumatic events (Thomas, 2006).

PTSD

Posttraumatic Stress Disorder is a severe and offtemic disorder following traumatic
events and it is “one of the psychiatric disordeagling to the widest use of health care
systems” (Darves-Bornoz et al., 2008). AccordingheoDSM — IV (American Psychiatric
Association, 1994), PTSD include six main critedbjective exposure to a potentially
traumatic event (PTE) (Al), a subjective appramdahtense fear, helplessness or horror when
confronted with it (A2), and the three symptom tus intrusion (B), avoidance (C) and
hyperarousal (D), duration of the symptoms mora thahonth (E), and social or
occupational functional impairment (F). The fulfémt of the A criterion demands a thorough
discussion due to its complex nature. The A cotedemands that both the A1 (PTE), and
the A2 criteria are present. The Al states “The@eexperience, witness, or confront an
event(s) that involve actual or threatened deateaous injury, or a threat to the physical
integrity to self or others”. The A2 criterion i$he response involved a subjective appraisal
of intense fear, helplessness, or horror”. Wheh loateria are fulfilled, the potentially
traumatic event has become a traumatic event. Torgtéxion is the primary focus in this

study, and criteria B through F will not be thorblygdiscussed.

The main criterion for PTSD concerns a psycholdgt@ssor. During the lifespan, most

people experience situations that are appraissttessful and dramatic to that specific



individual. Prevalence of potentially traumatic eige(PTE) varies across different types of
events and across cultures. For instance willivelgtfew people in our part of the world
experience torture and military combat, but manyeeience the sudden loss off a loved one,

or a traffic accident (Breslau et al., 1998).

The prevalence of PTEs is higher than the prevalehactual PTSD. A general population
study in USA reported a lifetime prevalence of 88,8or one or more of a number of
specific traumatic events (Breslau et al., 1998)sBample included both genders between
18 and 45 years of age. Prevalence and likelihdé@dmeriencing different potentially
traumatic events differs across gender. Men arerikely to experience events like
accidents, nonsexual assault, witnessing deatlngng, disaster, and combat (Tolin & Foa,
2006). Because our study has an all male sampseratevant to look at studies with male
informants. In Germany less than 1% of male subjaged 14-24 from the general population
qualified for PTSD diagnosis, but 25% of them reé@dthaving experienced at least one
potentially traumatic event in their lifetime. Hover, only 18,6% of all males also qualified
for the A2 entry criterion for PTSD, which meanatthot all experienced a potentially
traumatic event involving intense fear, horror elptessness (Perkonigg, Kessler, Storz, &
Wittchen, 2000). In Sweden almost 85% of a germwpllation male sample between 18 and
70 years of age reported having experienced at degspotentially traumatic event (Frans,
Rimmo, Aberg, & Fredrikson, 2005). The authors dbspecify whether these events qualify
for traumatic events according to the A2 criteridbhe level of reported experiences is still in
contrast to 3,6% of the same Swedish sample meeallitige DSM-4 criteria for PTSD. One
study reports a general lifetime PTSD prevalencg &%, in an American general population
of both genders older than 18 years (Kessler e2@05). A study comprising samples from 6

different European countries, reported prevaleri@geRTSD diagnosis of 0,5% in a male



sample aged 18 or above. This was based on thetsyngeverity the last 12 months prior to
the interview (Darves-Bornoz et al., 2008). In gahenale populations, literature indicates

mostly low (< 5%) prevalence rates of PTSD acrggsand culture.

The research on PTSD since the DSM-III introdud¢eddiagnosis in 1980 has been massive.
A search on the database I1SI Web of Knowledgedensific papers with PTSD in the title
yields more than two thousand hits, and more thgint ¢housand with PTSD in the topic.
There have been both broad-based epidemiologisdiestin general populations, and studies
focused on specific types of trauma. Several asgente been studied; risk factors for
developing PTSD (Breslau, Davis, & Andreski, 19B&win, Andrews, & Valentine, 2000),
PTSD prevention (Rose, Bisson, Churchill, & Wess2302) and treatment methods of
psychological difficulties associated with traunkefbert & Sageman, 2004; Van Etten &

Taylor, 1998).

Exposure to psychological trauma in specific sgitihas also been studied, including
workplace and work related PTSD. The occupationstitequently studied have been
emergency response personnel. Studies on cers&ignoups, like fire-fighters, show
considerable higher PTSD prevalence estimatesttiggeneral population. In a Canadian
male group of professional fire-fighters 85% hatkast one potentially traumatic event
exposure the past year, and 17,3% qualified forDP{ERaton, Murphy, Johnson, Pike, &
Corneil, 1999). Professional fire-fighters resemhlenany ways the occupational group we
want to study, namely professional deep sea (> &@nms) divers. Both perform specialized
work, are exposed to the forces of nature, poissgases and substances, depend on heavy
personal equipment, breathing apparatus, and leaverk in extreme temperature and with

low visibility. Both groups are mostly male withysically demanding jobs that involve
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frequent exposure to PTEs. Unlike fire-fightersyfpssional deep sea divers have been given
little attention in research on psychological traufiihorsen et al., 2004). However, the
psychological impact of accidents on recreatior@UBA (Self Contained Underwater
Breathing Apparatus) divers has been investigatedrecent study (Trevett, Peck, & Forbes,
2009). The victims had been involved in differeivedaccidents, 80% were male, and age
ranged from 22 to 72 years. After exposure to an@gl accident, the majority of victims
suffered psychological post trauma difficultieseaf8 months, and between 25% and 50%
continued to suffer 12 months after. The effealiging on somatic health was not

investigated.

Due to little available research literature focgsom North Sea divers and posttraumatic
stress, we will rely on three Norwegian reportfiede reports include an investigation on the
pioneer divers in the North Sea, carried out orabfedf the Norwegian Government (Lossius,
Andersen, Hgilund, Nicolaysen, & Holand, 2003)epart on examinations of potential
health consequences from diving in the North Saaied out by Haukeland University
Hospital (Thorsen et al., 2004); and an analysisssffin manned underwater operations,
delivered by a consulting services company forddtdtiorsk Hydro and Esso (Scandpower,

2005).
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Diving

Figure 2 Saturation diver holding his umbilical cable e tNorth Sea at 89 meters depth.

Petroleum related diving in the Norwegian sectathefNorth Sea started in 1966. Over 2300
divers operated in the North Sea between 1965 @, ith the majority in British sector.
Several different diving methods were used andrtbst common has been saturation diving.
This method utilizes that body tissue becomes atdmwith gas when diving. The time
needed to eliminate the gas from the tissue amairéd surface pressure is independent of
how long the diver has been exposed to the givesspre (Scandpower, 2005). Gases found
in air, have qualities that make them toxic to hosat different depth and must therefore be
replaced. Helium is a common replacement gas bosports heat five times better than air.
This causes additional heat loss through the ratgpy system and increases the risk of
hypothermia (Lossius et al., 2003). The mixturgades is regulated by the depth, and divers
depend on receiving the correct mixture from th#ese through an umbilical cable. The
umbilical typically supplies heat, communicatioower and acts as the only safety line

connecting diver and dive bell. Jeopardizing thmgbiical is life threatening for the diver.
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Saturation diving is effective, in terms of how rhuawut of total dive time is used on working,
because divers may live and work under the samesgineric pressure. The length of the
dive has been limited to maximum 16 days by curarivegian work regulations
(Arbeidsmiljgloven, 1991). During this period, digestay under pressure either in the living
quarters or in the subsurface work setting, anthagleave the pressurized environment.
Professional deep sea diving is characterized pgp®xe to elevated pressure for a given
time with a given breathing gas (Thorsen & Trola2@)4). Following this definition diving

also includes time out of water, as long as itsessurized environment.

The Norwegian government and industry had no egpee when it came to petroleum
production and processing in the 1960s, and &f lfatreign workers with needed competence
were recruited to help the North Sea operators gtaduction. The first systems for
saturation diving were developed by the Americdahaire petroleum industry located in the
Gulf of Mexico and on the coast of California. Hoxee most of the offshore drilling in these
areas has been done in shallow water, and a nmhdid. In contrast, the depth in the North
Sea varies from 50 to more than 300 meters, withvanage of 94 meters. Common work
depth in the 1970 and 80s was between 60 and 1&9s1(@horsen et al., 2004). Depth,
along with water temperature as low as 2°C andhraugather make it a challenging task for
the divers. Dangers in deep sea diving include,regmeany others, losing breathing gas,
hypothermia, falling objects, sea currents andabistpressure (Lossius et al., 2003).
Additional psychological stressors may be searchraoovery of bodies at sea. All these
events may qualify for a traumatic event and malyae intense fear, helplessness or horror,

as demanded in the A2 criterion.



13

All dangerous work demand well trained personnedining was the most important factor in
coping on the job for a group of US Navy diverscabetween 20 and 40+ who patrticipated
in search and recovery of an aircraft (Leffler &blgert, 1998). In Norway, all professional
divers were rigorously selected and educated biNthreregian Navy prior to the establishing
of The Governmental National Diving School in 1988ere was also some “on the job
training” provided by the diving companies (Scangdpg 2005). Competence was developed
along the way, in a work which was groundbreakingunfortunately not without accidents
(Lossius et al., 2003). Many divers experiencedriag and the most common was
decompression sickness. In one report 83% of tep dea divers had experienced
decompression sickness (DCS) one or more timedafida& Thorsen, 2004), and there were
176 confirmed and reported cases of DCS duringai@n diving in the Norwegian sector
between 1978 and 2003 (Scandpower, 2005). Thishfsatening condition is caused by
insufficient time in decompression after divingualent to too fast surfacing. When the
pressure decreases too fast, too much of thegasrirom saturated body tissue is released
into the bloodstream. These gas bubbles damadmthetissue and brain cells to different
degrees, resulting in minor injuries or death (Leset al., 2003). A Norwegian governmental
report claims that 83% of deep sea divers has equad a life threatening situation under
water, and between 1967 and 1990, 55 divers digdglpetroleum related work in the North
Sea (Lossius et al., 2003). This report concludasdeep sea divers seem to be at risk in
terms of physical illness, use of medication, digglpension, and psychological illness as a
result of work strain. It is important to note thia¢se divers are a selected group of young
men in good physical and mental health conditidihe latter was verified annually in

mandatory medical examinations (Lossius et al.;3200



14

There exists a historical parallel to this situatad young men with “unexpected” severe
health complaints. It resembles the situation werwegian prisoners returned from
concentration camps after WWII. During the war, Wegian members of the resistance
movement were typically recruited from sports cluhdtural and political organizations.
They were young people with excellent physical er@htal health, resilience and hardiness.
When they showed symptoms of posttraumatic stegal years after return from captivity,
it was highly unexpected, because they were coresideetter able than most people to
withstand the potentially traumatic events theyenexposed to during the war and years in
prison camps (Weiseaeth, 1993). This refers to th®mohat good upbringing and background
will affect how one deals with potentially trauntaéivents. In an attempt to explain
breakdown during WWI, family pedigrees of patiewere collected, due to the notion that
some people were genetically predisposed to “dimdls’. Such early theories on
psychological trauma emphasizing hereditary fachos background in determining
breakdown have been repeatedly discredited. Expmrgefrom WWI forced experts to think
otherwise when the young upper class men of reaplectharacter returned as mental

wrecks, after trench warfare (Stone, 1985).

We know from three reports (Lossius et al., 2063 r8power, 2005; Thorsen et al., 2004))
that the deep sea divers in the respective sam@asexposed to several PTEs, all
supposedly qualifying for the PTSD A1 criteria. Hoxer, the diver’s subjective experiences
of the potentially traumatic events were not assddeaving fulfilment of the A2 criterion
unknown. But two important studies support thatrang A1 experience most likely will
induce intense fear, helplessness and horror @réslKessler, 2001; Creamer, McFarlane,
& Burgess, 2005). This will be especially true whiea person is situated under water or in a

pressurized environment. Because the surface rigttime consuming and no immediate
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help is available, safe escape from any danger whemg is complicated and totally
dependent on colleagues. Dive operations are egtyeempensive if petroleum production is
paused for extensive time while divers completé therk. The completion of work in as

short time as possible is imperative, and this méyence risk taking and work pressure for
divers. Considering the indication that deep seardihave a high prevalence of PTE, and the
potential magnitude of the threat to self and ctteperienced by them, most likely the A2

criterion is satisfied (Creamer et al., 2005).

Health Consequences and Economic Compensation

Somatic health.
North Sea divers need certificates in order toguerftheir work, and good health is necessary
to obtain these. The starting health for peopliis profession will be better than for the
general population (Scandpower, 2005). This istdueealth requirements which must be
fulfilled at the start of the education. Howevetaminations of health conditions in a group
of North Sea divers indicate several somatic haafihes. Divers are more likely than a
comparable age group to be disabled (Irgens, Gngniiroland, & Thorsen, 2004). They
report a higher rate of sicknesses, injuries amgp$gms than general population at
comparable age, and a large part of divers coresidibeir health status to be poor. Physical
health issues include among others impaired heanddoalance, reduced lung functioning,

impairment of neurological functioning, and oftestorring joint pains (Irgens et al., 2004).

Psychological consequences of offshore diving.
Research on the negative psychological consequencdsrelated deep-sea diving is scarce.
A preliminary study of 74 retired North Sea Diverencluded that 97% of them had been

exposed to life-threatening events during workhigit diving career (Troland & Thorsen,
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2004). A final report for the Ministry of Labour @idministration, was worked out by the
Department of Work Medicine at Haukeland Universityspital (Thorsen et al., 2004). This
report showed more than three times higher preealehpsychological problems in a sample
of 96 North Sea divers, compared to a sample @dratlvers and to a sample from the general

population. This sample of 96 is included in outadaf 136 North Sea Divers.

Litigation.
The impact of litigation on reported symptoms hbeen studied many times. PTSD is
especially of interest in litigation cases, sinfoe Al criterion demands the presence of an
etiological component (Frueh, Elhai, & KaloupekP02p Some studies points towards PTSD
being a neurosis mainly present due to litigatia Miller, 1961) cited in (Bryant & Harvey,
2003), others that there is an increase in symptepted in those involved in litigation
(Bryant & Harvey, 1995), while some have found mpact (Blanchard et al., 1998). There
has also been reported a need for studies on ngcfyeen PTSD while litigations were
unresolved, due to clinical cases suggesting tbagitas of recovery can be highly reduced or
even reversed in such cases (Kimbrell & Freema®3R0t is advised that additional
objective information is gathered when the assessnfd®TSD and litigation cases are
connected, especially if there are indicationswa@reeporting of symptoms (Frueh et al.,

2004).

Law suits are made by former North Sea divers agdine Norwegian Government, holding it
accountable for “experimental and dangerous omerain the North Sea” (Saether, Aas,
Haugsbg, & Vagenes, 2009). The main question ighven¢he Norwegian State was aware of
the risk the divers were exposed to, and as sushre@gponsible for the negative health

consequences they suffered. The Norwegian parlinestablished a compensation
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arrangement for North Sea divers Maréh 8004. The law suits on economic compensation
started in 2005, encompassing 250 divers. The autifdhe report (Thorsen et al., 2004)
assumed that this compensation arrangement anpuibiie and political debates regarding
North Sea divers and their situation, would aftéeir expectations for compensation, how
they viewed their life situation and how they prese it at the assessment. They also
expected the preliminary report in 2003 to haveugriced the psychological assessments.
Thus, divers’ psychological assessments after 203, and all data after March 2004 were
excluded in the final report on divers’ health ssapublished in December 2004 (Thorsen et
al., 2004). This study will explore all assessndata from North Sea divers available in
November 2007, in order to find what possible d¢f¢he compensation arrangement had on

reportedsymptoms at the time of assessment.

Aims of the study
The object of our study is to explore in a samplsarth Sea deep divers
1. Percentage of PTEs.
2. Percentage of possible PTSD.
3. Relationship between PTEs and possible PTSD.

4. Possible effects of prospect of economic compemsatn psychological symptoms.

Method
Recruitment and Participants
The Norwegian Ministry of Health and Care Serviassigned Haukeland University Hospital
to offer medical and psychological examinationltdamer or present deep sea divers who
had worked in the Norwegian sector (N=375; all alith suspicion of diving related health

complaints. From February 2000 to November 200@eg# practitioners or social security
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offices referred 227 divers to health examinatibtha hospital’s Department of Occupational
Medicine. Complete data from all three assessnmetented in the current study were
delivered by 136 divers, representing 60% of theem@red divers and 32,3% of the entire
population of North Sea Divers. Average age ofpfesent sample was 52,3 years (SD=6,5;

range 30-66 years).

Procedure

The divers underwent clinical neurological, neus@b®logical, neurophysiological,
otoneurological, and medical lung examination, MRarsof brain and spine, record of
medical history and health, assessment of perdgipaiterns and posttraumatic stress
symptoms, as well as exposure to potentially traimeaents in the workplace. All tests were
performed during three days and scored by traiestéchnicians or specialists in the

respective fields.

Measures

Potentially traumatic event (PTE).
The method of collecting information regarding esyp@ to potentially traumatic events was
changed during the data collection period due édithe consuming original procedure.
Exposures to PTEs were in the first place measime63) by using a questionnaire and
corroborated by using examination of the medicabrés by two experts in hyperbaric
medicine, but later changed to use of questionmaihg (n=73). In the results, the first group

will be referred to as the “medical record” group.



19

Impact of Event Scale — Revised (IES-R).
The Impact of Event Scale (Horowitz, Wilner, & Abea, 1979) is the most extensively used
self-report measure in the field of traumatic frésmeasures posttraumatic stress symptoms.
The original IES contain 15 items (7 intrusion M@idance), and the respondents reported the
frequency (O=not at all, 1= rarely, 3=sometimeften) the event in question had been true
for them during the last week. To encompass thd #ymptom cluster of PTSD
(hyperarousal) in the DSM-1V (1994), the ImpacEskent Scale — Revised was introduced in
1997 (Weiss, 2004). The IES-R contains 22 itemstlare® subscales (8 intrusion, 8
avoidance and 6 hyperarousal items). The scaleindbd study is a combination of the
original IES and the IES-R, assessing the frequentlye 22 items of the IES-R, but with the
4-point (0-1-3-5) scoring of the IES. In the cutrstudy the Cronbach alpha coefficient of the

IES-R was .91.

MMPI-2 and Keane PTSD scale.
MMPI is a self-administered test developed fordeeessment of personality patterns and
clinical status (Dahlstrom & Dahlstrom, 1980). Asuale of the MMPI, The Keane PTSD
scale, was developed in 1984 (Keane, Malloy, &famk, 1984). It measures personality
variables found to be correlated with PTSD. Thdeshas been extensively applied (Lyons &
Keane, 1992), and it has demonstrated good diguaime value (Wolf et al., 2008). After a
revision in the 1980s, the MMPI-2 was commercialyailable in 1989. The Keane PTSD
scale was revised when the MMPI-2 was introducetisting 46 items, and the new cut-off
for treatment-seeking or traumatized populations rraommended set at 28 (Lyons &
Keane, 1992). The US normative data showed amialtepnsistency of .75 (van der Heijden,
Egger, & Derksen, 2008). In the current study,ititernal reliability coefficient (Cronbach’s

alpha) of the MMPI-2 was .86.
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The prevalence of possible PTSD in the currentysisitheasured by the personality measure
Keane PTSD scale and the symptom measure IES-ferént cut-offs have been suggested

in literature. A balance between high sensitivitg;what degree a measure will correctly
identify positive cases), and high specificity; {tbat degree a measure can identify negative
cases), is a criterion for the selection of cusoFor the Keane PTSD scale, both a T-score of
65 and a raw score of 28 (Lyons & Keane, 1992)ehmen suggested as cut-offs for
identification of possible PTSD. For the IES-R,lbdem-averages and sum-scores have been
suggested. The item averages were: 1.5 (IES-Rjopoged after studies on Vietnam veterans
(Creamer, Bell, & Failla, 2003), and 1.3 (IES-15)moposed as a threshold for clinical
concern (Horowitz, 1982). The sum score cut-oftgppsed was 35 (IES-15) on a sample
consisting of 40% with civilian trauma, and 60%/lwilitary trauma (Neal et al., 1994), and
27 (IES-15) after studies on motor vehicle accidé@bffey, Gudmundsdottir, Beck, Palyo,

& Miller, 2006). By transforming sum score cut-oftsitem averages, one can compare cut-
offs for the IES and the IES-R. Comparison betw&eroriginal end revised versions is

approved in literature (Weiss & Marmar, 1997).

Exaggeration of symptoms was examined through th#PM2 validity scales. T-scores on

the L-scale (Lie) above 65, F-scale (Correctiorgvabl00, and K-scale (Self-presentation)
under 40 or above 71, has been suggested as posslidators of malingering (Wilson &
Moran, 2004). The authors do not say how many saaih scores outside these values are
necessary to claim the presence of malingeringtHautthese scales are three of several that
can be applied when evaluating this phenomenahdtild be noted that the malingering term

entails not only exaggeration of symptoms, but &&mg, which might give different scores.
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In the analysis of the possible effects of econarnimpensation, the sample was divided in
those examined befora € 74) and aftern(= 62) the establishment of the compensation
arrangement in March of 2004. Data from the twespes tested in March 2004 were divided

and included in the two groups.

Results
Demographic Data

Table 1-2 shows distribution of age and year dings

Table 1

Age at Medical and Psychological Assessment.

Age at assessment

Age | n cumulativen % cumulative %
30-39 | 3 3 2.2 2.2
40-49 | 41 44 30.2 324
50-59 | 76 120 55.8 88.2
60-69 | 16 136 11.8 100.0

Table 1 shows that the sample is relatively Md; 52.4,SD= 6.5, range 30-66.
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Table 2

Year of Medical and Psychological Assessment.

Time of assessment

Year n cumulativen % cumulative %
2000 10.0 10 7.4 7.4
2001 19.0 29 14.0 21.3
2002 28.0 57 20.6 41.9
2003 15.0 72 11.0 52.9
2004 13.0 85 9.6 62.5
2005 19.0 104 14.0 76.5
2006 20.0 124 14.7 91.2
2007 12.0 136 8.8 100.0

Table 2 shows that there was a steady flow of patiduring the 8 years of data collection.

Percentage of Potentially Traumatic Events
The entire sample of 136 divers were asked to ‘yigs” or “no” answers to whether or not
they had experienced PTE(s), and number of sualt®vdinety-six percent said that they
had experienced a PTE and 76% reported how mattyavnean of 4.8 (range 1-20) PTEs.
Of these, 92% reported to have experienced moredha PTE. This means that the
percentage of experienced PTEs was very high heue twere large variations in number of

PTEs among the divers in the current sample.
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Further Analyses

In addition to self-reports, the entire medicalorels were examined for the first 63 divers, in
order to find what types of PTEs they had experend he distribution of the 15 most
frequently reported types of PTEs were as showsigare 3. See Appendix A for detailed

results.

Distribution of the 15 most frequently reported PTEs in the "medical record” group
(n=63)
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Figure 3 Reported PTEs.

The PTEs most frequently reported were the searchddies, loss of breathing gas and
getting stuck in construction parts, experience®b¥ - 86% of the divers. This shows that

many of the divers in the current study experiereéatge number of very serious incidents.
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Percentage of Possible PTSD
According to the personality scale, the percentdgmssible PTSD ranged from 8% - 35%
depending on which cut-offs were applied. Usingdfi@ptom measure, the percentage of

possible PTSD varied from 48% - 70% (see Table 3).

Table 3

Percentage of Possible PTSD Measured with IES-RKaathe PTSD scale.

Type of PTSD Percentage of possible
Measure Cut-off scores
measure PTSD (N =136)
Average
item score Sum score % (n)
IES (0-1-3-5 scale) 1.3 19 70% (95)
IES-R (0-4 scale) 15 . 66% (90)
Symptom
IES (0-1-3-5 scale) 1.8 27 59% (80)
IES (0-1-3-5 scale) 2.3 35 48% (65)

T-score Raw score

MMPI/MMPI-2 65 17 35% (48)
Personality

MMPI-2 83 28 8% (11)

Note “.” The data is not comparable with other sunres@and omitted.
The results show that the percentage of possib&DP#Was high but varied greatly with
respect to whether the personality or symptom nreasas used, with the symptom measure

leading to the highest percentages of possible PTSD
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Further Analyses

The high percentages of possible PTSD stimulataduanalyses. All IES-R subscales
correlated statistically significant .74 to .82 (alps < .01), which indicates that they are
highly related but measure different aspects oktliee phenomenon. Table 4 shows the item
endorsement (non-zero values) of the IES-R, angpkeameans of each item. For the
intrusionsubscalethe highest sample means were for “intrusive esag2.89) and
“interrupted sleep” (2.80). For thg/perarousabubscalethe highest sample means were for
“trouble concentrating” (3.53) and “irritability dranger” (2.79). For thavoidancesubscale

the highest sample means were for “avoid thinkimgua it” (3.01) and “avoiding getting

upset” (2.73).
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Table 4

Item Endorsement and Sample Item Means for theRIES-

IES.R 22 Endorsement Missing Sample sD
(%) data (%) item mean

Intrusion (1) 126 18,78 11,08

Avoidance (A) 124 18,42 10,20

Hyperarousal (H) 127 1465 8,45

IES-R (0-1-3-5) 122 5125 27,62
|  Pictures popped into mind 134 93,4 15 2,89 31,6
|  Trouble staying asleep 134 86,0 15 2,80 1,81
| Reminders caused feelings 132 80,9 2,9 2,44 71,7
| Thought about it 133 82,4 2,2 2,29 1,69
|  Dreamt about it 130 80,9 4,4 2,14 1,76
|  Waves of feelings 129 80,9 5,2 2,12 1,65
|  Reminders caused thoughts 131 83,8 3,7 1,98 6 1,5
| Act or felt like in the event 130 66,9 4.4 1,58 1,67
H Trouble concentrating 133 88,2 2,2 3,53 1,82
H lIrritable and angry 135 83,8 0,8 2,79 1,85
H Trouble falling asleep 131 81,6 3,7 2,72 1,94
H Watchful and on guard 128 69,9 59 1,96 1,88
H Physical reactions 132 67,6 2,9 1,86 1,84
H Jumpy and easily startled 132 72,1 2,9 1,82 51,7
A Tried not to think about 132 80,1 2,9 3,01 1,98
A | avoided getting upset 132 83,1 2,9 2,73 1,80
A I tried not to talk about it. 128 75,0 59 2,61 2,05
A Tried to forget 126 72,1 7,4 2,56 2,10
A Kept distance to feelings 128 78,7 5,9 2,30 61,7
A Kept distance to reminders 133 61,8 2,2 1,90 981,
A Feelings were numb 128 65,4 5,9 1,77 1,74
A Ifelt as if not real 132 54,4 2,9 1,52 1,78

Note.? Sample subscale mean “.

scales.

Missing data and endorseisiaot relevant for these
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In sum these divers struggle especially with treuddncentrating, difficulties sleeping, and
irritability. Some PTSD symptoms typical in othangples, such as re-enactment, numbness,
and a sense of the event being unreal, seemedliésdgypical for our sample, indicating that

the divers have a particular way of reacting tochgjogical trauma.

Relationships Between PTEs and Possible PTSD
The number of PTEs was significantly correlated.23 ¢ < .05) with the symptom measure
(IES-R), but not to the personality measure (KeRh8D scale){> .05). The result shows a
weak dose-response tendency, meaning that chamgieat (here IES-R score) covariates

with different levels of exposure (here to PTE®Wwhver the correlation is small.

Impact of Prospect of Economic Compensation
There were most statistically nonsignificant diffieces in personality scores and symptom
score between the groups tested before and afterh\2804. The few statistically significant
results were differences in MMPI-2 validity scal€orrection” and “Self-presentation”, and
content scales “cynicism” and “family problems” ¢s&ppendix B). The results indicate little

or no impact of litigation on reported symptoms.

Among several scales suggested for indication dingexing are the MMPI-2 validity scales.
The average sample scores on these scales, LH®0) and K (48), are well within valid
range. However, there are several values on ssuglies outside those recommended for
estimating malingering, with 32% € 43) scoring outside the limits on one scale, Bdn

= 2) with two such values. For these values, malimg is only one of several different
interpretations possible: On the K-scale, 22% ha&esaore below 40, with a possible

interpretation of exaggeration of symptoms, as @aglloss of control, confusion and
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impairment of social or occupational functioningr e L-scale, 8% scored above 65,
indicating underachievement or underreporting @fatiee sides. On the F-scale, 1% scored
above 100, indicating a cry for help, confusiosslof control and social isolation (Havik,
2003). The few differences in symptoms and perstynadfore and after the compensation
agreement, as well as the valid average scordseolMPI-2 validity scales and the many
possible interpretations of the extreme scoresitpaowards low levels of malingering in our

sample

Other Analyses
Relationship between Personality and Posttraunfatiess Symptoms
All the MMPI-2 clinical scales correlated positively with the IES-R suwrscwith the
exception of “Masculinity-Femininity”’d > .05) (see Appendix C). Correlations were positive
and in the range of.55 (Psychastenia) t&.23 (Hypomania). All the MMPI-2ontent
scales correlated positively with the IES-R sunraecm the range af=.63 (Anxiety)to r=.26
(Family Problems). For the IES-R subscales, theetattions revealed a pattern when marking
the highest correlations for each MMPI-2 scaletefei out of 25 MMPI-2 scales correlated
the highest with hyperarousal symptoms, while sicedes correlated the highest with
intrusion symptoms, and only one correlated thadsgywith avoidance symptoms (see

Appendix C).

Further analyses.
There were higleorrelations between IES-R items (symptoms) and NM®IBlinical and
content scales (personality features), with theeptton of Masculinity-Femininity scale and
the two avoidance items “l avoided letting myseadt gpset” and “I tried to remove it from my

memory” (see Appendix D).
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In sum the personality scores are positively categl with the symptom scores. Generally,
the strongest relationships with posttraumaticsstsyymptoms were found to be with

personality scales that measured depression, gnamd their ability to work.

Personality Profiles

The mean MMPI-2 profile for this sample is showrfFigure 4.
Mean MMPI-2 Profile with Range
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Figure 4. The mean MMPI-2 profile with range, for the togaimple N = 136).

The mean MMPI-2 profile for the divers has a 1-@4&e-point code. This is typical for
persons with long lasting problems, characteriaeghysical symptoms and a feeling of
being worn out. With this profile one would exp#tat the divers have irritability issues that

affect their interpersonal relations and it is coommvith a passive dependency on others to
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take initiative and make decisions. The typical3{2rofile is rarely combined with
confusion and psychotic features (like intrusiomgjjcated with the eighth (Schizophrenia,
Sc) scale. However, our divers had a heightenest&e, which the original Keane PTSD
profile also had. This allows for additional expin of these PTSD-corresponding

symptoms. However, there are large variations anesc

Further analyses.
Whether there could be detected differences inopaigy profiles between the groups tested
before and after the compensation arrangement stablished, or not, was also looked into.

The mean MMPI-2 profiles is as shown in Figure 5.

Mean MMPI-2 Profiles in Divers Assessed Before and
After Compensation Arrangement
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Figure 5. The mean MMPI-2 profiles for the groups testecbbefind after the establishing of

the compensation arrangement in March 2004 (136).



31

The results show identical personality profilestfoe divers tested before and after the
compensation agreement was established. This tedic@ differences in personality for the

two groups, and we could not find a particular iitlant personality”.

Since the Keane PTSD scale was developed as adatalging personality features that
correlate highly with PTSD, it is expected that enk find different personality profiles for
the groups with or without possible PTSD. The migdPI1-2 profiles for these groups are

shown in Figure 6.

Mean MMPI-2 Profiles in Divers with Possible PTSD and
Divers with No Possible PTSD

—— Possible PTSD —« No Possible PTSD
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Figure 6. The mean MMPI-2 profiles for the groups with pb$#siPTSD and without possible

PTSD (N = 136).
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The results points towards personality differeroetsveen those with and those without
possible PTSD. In general, all clinical scaleshaightened for those with possible PTSD, in

particular the Psychastenia and Schizophreniascale

Discussion

Major Findings
Among North Sea divers, almost the entire sam@@ojhad experienced at least one
potentially traumatic event, and 92% more than dihe. number of potentially traumatic
events is very high, but still very similar to tleosxperienced by similar occupational groups.
However they differ in one very important way — ttenditions they occur in. The divers are
dependent on their umbilical cable. At the deplieytoperated in, many different factors can
jeopardize the umbilical, and cause the loss aftstssentials such as heating and breathing
gas, as well as communication and light. Withotifiaial light, it is pitch-dark and you are
practically blinded. Without communication you cahask for assistance. If you lose your
breathing gas you will suffocate. Without heatipgy will freeze, both on the outside and the
inside, as the breathing gas has to be heatetld@ws the heat from your lungs with every
breath. All this occurs in a pressurized environinethere only your fellow diver(s) can help
you if an accident happens. The only escape iditleebell, and everyone else can only assist
through communicatiomhis means that not only had a vast majority ofdivers

experienced a PTE; they had experiertaagerous® TEsseveraltimes.

The levels of possible PTSD among these divers bef@een 10 and 15 times higher than in
the general population, when measured with theoshatic stressymptonmeasure IES-R.
They reported symptoms of intrusion, avoidancetaperarousal. The most endorsed

intrusion symptoms weratrusive imagesndrepetitive awakeningg$-or the hyperarousal
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symptom clustertrouble concentrating, irritabilityanddifficulties falling asleepvere the

most common, while for the avoidance substgi@g not to think about the eveand

avoiding getting upsetere the most reported problems. This draws apatf a typical

North Sea diver symptom constellation: They suifem a variety of symptoms, especially
with troubles with concentration, irritability arsteep disturbances. Each symptom is likely to
affect both themselves and their surroundings eéir #averyday life. In addition they try not to
feel anything and not to talk about their experemdeaving them alone with their

difficulties. This “traumatized North Sea diver'esmstellation also demonstrates what
symptoms are less typical for the divers. They stelass often re-enact the events,
experience numbness or feel like the events werealnThis constellation is not compatible

with attention seeking behaviour or typical in p&rs prone to seek economic compensation.

The presence of possible PTSD was also measumaagtinthepersonalitymeasure Keane
PTSD Scale, resulting in 8%-35% with possible PTEiese rates are high, though lower
than with the symptom measufiéis taps into an old debate surrounding what l¢éads
posttraumatic stress. Is it the resultraérnal dynamic processegrking as vulnerability
factors? Or is it decided by timature of the PTEsPhe divers were thoroughly selected, but
still showed massive responses of posttraumagsstit seems unlikely that there was some
internal factor in the divers that can explain thessponses. However, the nature of the PTEs
and the conditions they occurred in can very watbant for these strong results.

Accordingly; when the event in question is “badbagh —anyonecan be traumatized.

The prospect of possible economic compensationawsential reason to report stronger
symptoms of PTSD than were true. The economic cosgi®ns arrangement may influence
the data in several ways: Stronger or more symptemsrted, an increase in flow of patients,

increased number of reported PTEs, and effectsabdity scales of the personality measure
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However, there appear to be few differences inqraisty and symptom scores in the groups
assessed before and after the compensation arrangerhis means that the prospect of
economic compensation did not affect reported sgmpgeverity or reported personality
style. Furthermore, there was no asymmetry in tbdwatients for assessment before and
after the compensation arrangement in 2004, narpgydifferences in number of reported
PTEs. By assessing the validity scales from theqrelity measure, very few indicators of
malingering on a group level are found. Overals tisiinterpreted as indications that the

prospect of possible economic compensation dichaee any effect.

Other Studies
There are few studies on psychological healthwerdi, and no studies that have investigated
PTSD in deep sea divers. Several studies on PTIP&8@ among other samples are relevant
to our results. Due to that, the results are rdladea number of different studies on general

populations, a comparable high-risk group, a grafugivers, and to litigation.

Compared to American and Swedish general populatizaies on PTE prevalence (Breslau
et al., 1998; Frans et al., 2005), the results foamstudy show only slightly higher rates of
experienced PTEs. However, our findings preseminaiderably higher rate of possible
PTSD than the general male populations in diffecenintries (Frans et al., 2005; Perkonigg
et al., 2000). Relating our results to studies démographically comparable group of
Canadian fire-fighters shows similar prevalencesatf PTE, but higher rates of possible
PTSD in North Sea divers (Beaton et al., 1999)sTidicates that it is something specific to
deep sea diving, and not themberof PTESs that is decisive for the large percentsge

possible PTSD.
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A recent study on psychological health in recrewtialivers, reported that they suffered from
psychological post-trauma difficulties more thanmM@nths after the accident (Trevett et al.,
2009). The results of the current study are in etanace with these findings, as the North Sea
divers also report high level of psychological syomps long after exposure.

Research on effects of litigation on reported syms in victims of accidents have produced
various results. Our study reveals no particulaoefof litigation and prospect of economic
compensation on reported symptoms of posttraursaagss. This result is in accordance with

Blanchard et al. (1998) and their research on maghicle accident victims and litigation.

If all PTSD criteria are not included in assessnoémpossible PTSD, there is a risk of an
inflated prevalence rate (Boals & Hathaway, 2009 data material we had access to did
not include data on the E and F criteria in the B®MPTSD diagnosis. However,
considering the E criterion, the participating ds/evere retired from their occupation. They
had to access the study through their generalipoaetr or social security services, and then
be summoned for assessment. This organizatiotinseaconsuming process. It is likely that
all participants with posttraumatic stress symptdad them for at least the required month
before assessment. Fulfilment of the F criteriomnisertain, but participating divers did seek
help from different sources and were willing to angb significant testing. This compliance
indicates that participants were motivated to nexdielp, and that they were in need of it.
Therefore it is likely that they did experienceisbor occupational impairment in areas of

functioning, and thus fulfil the F criterion.

Alternative Explanations
It is difficult to find plausible alternative explations for the results, however there are

factors that may influence the results. One suctofas PTEs experienced outside the diving
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context. Based on demographical prevalence da®d Bf most people will experience at least
one such event. Another factor is comorbidity whehnknown in our sample. Comorbid

mental disorders could influence scores on the oreasised in this study.

Strengths and Limitations
The sample included in this study entails approaétysone third of the entire population of
North Sea divers who had operated in the Norweggaior, and it is a rare opportunity to do
research on a sample of this proportion. This algeneralizing the results. The sample size,
together with the strong findings, tells us thagreif assuming no symptoms in the remaining

population, the results are still substantial.

Possible PTSD was measured with two different tygesstruments, allowing comparisons

between personality and symptoms.

The data was collected primarily for health exariamg not for research purposes. This
natural setting increases the external validitthefstudy. In addition the divers were assessed
in a number of ways by several experts and wittaaded technology, causing an unusual
wide range of data to be collected. This rangenalmterpretations of interaction effects and

a more holistic view.

This method also leaves highly relevant questiorasked. Time of exposure and time post
exposure are two highly relevant variables in traussearch, but with no data available for
the current study. Time of exposure can renderiplessonclusions about their previous
experience, age, and what the reigning laws anditons were at that time. This is

important for evaluating protective or risk factofsme post exposure reveals whether they
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have been suffering for a short or a long timesT&irelevant for evaluating prognosis, since

symptoms following trauma is reported to declinéhviime.

Data from clinical interviews were not included.i¥means that comorbidity is unknown for
this study. It is also unknown who and how manthefdivers are directly involved in the law

suits concerning North Sea divers.

Clinical Implications
North Sea divers are chosen men, used to view #igassas persevering, adventurous and
tough. Now their life and self-perception has chexhdrastically, into; disabled, angry,
anxious and reserved. They suffer a multitude offpms, both physically and
psychologically and are a population in desperatrof help. Treatment is important,
although in what form it will be most effective midee evaluated. The typical
“conversational” psychotherapy is perhaps not beséd for men who avoid talking about
their problems. Perhaps it would be more suitatmefem to do as Norwegian war veterans
in Baereia (Norway), to meet and be with peers withibe necessity of explaining and
exploring. As tertiary prevention; the Norwegiara®&n’s church started a foundation with
divers, priests, a nurse and a social worker, thighgoal of helping both North Sea divers and
their relatives when they struggle with their hiealhd economy. However, in order to
prevent the history from repeating itself it is ionfant to try to avoid these problems and

increased safety is necessary.

Suggestions for Further Research
Data on North Sea divers continue to be colleced, more divers have been tested after

2007. Both new and previously collected data shbeléxhausted for information, and
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guestions on time of exposure should be addedvédtorth Sea divers’ mental health should
be examined, in order to find out if posttraumatiess is common in this group as well, and
if so, allow early prevention. The availability akdowledge of prevention and treatment
methods are also of interest, in order to exanfitieeistill active divers — though at less risk
than before — know what to do and where to gocfdents happen. It would also be of
interest to study the properties of the potentiabyimatic events the divers were exposed to.
Are there features that make some PTEs more poteatsing posttraumatic stress
symptoms than others? Suggestions for featuresthéd be included in such research are
helplessness, duration, depth (increasing timessacg to escape from the situation or for
help to arrive), and own or colleagues’ competeiibés could be helpful in the process of

deciding how to prioritise safety measures.

Conclusion

This study strongly indicates that a large proporof deep sea divers who worked in the
North Sea from the 1960s an onwards, continueftersitom the psychological impact of
potentially traumatic events experienced at wotk.tRis group, the percentage with possible
PTSD is very high compared to exposure to PTEss Jivies us reason to suspect that these
divers are at severe risk for PTSD. The findingsusthlead to increased awareness around
the conditions divers worked under, and the extensnplications these had on all aspects of
the divers’ lives. This could prove useful in ctial practice in order to provide the sorely

needed comprehension and treatment.
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Appendix A
Percentage of the “Medical Record” Group (n = 63havhave Experienced Different Types

of PTEs. (Graphic presentation in text).

Type of PTE N = 63) n %
Search Body 54 86
Lost Gas 38 60
Captured 32 51
Falling Item 24 38
Lost consciousness 22 35
Stream 21 33
Lost Temperature 18 29
Error with equipment 16 25
Bell Drifted 11 17
Error with Gas 9 14
Lost Mask 9 14
Uncontrolled Ascent 8 13
Close to Propeller 7 11
Explosion 5 8
Lost Communication 5 8
Sucked In 4 6
Clamped 3 5
Lost Direction 3 5
Uncontrolled Pressure 3 5
Water in Bell 3 5
Attacked 2 3
Leakage 2 3
Mobbed 2 3
Bell Lost 1 2
Electrical Current 1 2
Evacuation 1 2

Uncontrolled Heat 1 2
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Appendix B

Differences in Symptoms Before and After the Cosgtem Arrangement was Established,
Measured with MMPI-2 and IES-R.

Before March 2004 After March 2004

Variable M (SD) Valid n M (SD) Validn  df tvalue
MMPI-2
Validity scales
L 53.55 (7.87) 74 5453 (9.59) 62 134 0.65
F 61.99 (15.57) 74  57.15(11.99) 62 134 -2.00*
K 46.12 (9.86 74 49.77 (9.94) 62 134 2.14*
MMPI-2
Clinical scales
Hs 75.97 (12.74) 74  75.56(13.18) 62 134 -0.18
D 75.50 (11.55) 74 74.19(15.29) 62 134 -0.57
Hy 75.80 (16.94) 74  72.53(15.80) 62 134 -1.15
Pd 57.70(13.03) 74 55.13(11.00) 62 134 -1.23
Mf 46.78 (8.52) 74 4490 (8.60) 62 134 -1.28
Pa 59.68(12.82) 74  58.24(12.06) 62 134 -0.67
Pt 65.73 (14.24) 74  66.08(15.36) 62 134 0.14
Sc 69.23(14.47) 74  65.94(13.58) 62 134 -1.36
Ma 48.88 (9.50) 74  47.06(10.68) 62 134 -1.05
Si 57.84 (10.76) 74 57.55(12.90) 62 134 -0.14
MMPI-2
Content scales
ANX 61.01 (12.75) 74  59.66(13.74) 62 134 -0.59
FRS 48.39(11.61) 74  46.23 (9.29) 62 134 -1.18
OBS 51.36(10.68) 74 49.47(11.11) 62 134 -1.01
DEP 65.32(11.82) 74 62.35(13.98) 62 134 -1.34
HEA 73.07 (13.12) 74 70.15(14.21) 62 134 -1.25
BIZ 52.42 (12.48) 74 49.23 (9.14) 62 134 -1.67
ANG 55.23 (11.70) 74  52.48(12.27) 62 134 -1.33
CYN 50.97 (9.85) 74  47.16 (8.86) 62 134 -2.35*
ANP 49.86 (9.46) 74  47.26 (8.03) 62 134 -1.71
TPA 51.86 (10.87) 74 49.69(10.54) 62 134 -1.18
LSE 58.81(11.28) 74  56.03(13.35) 62 134 -1.32
SOD 55.05(11.53) 74  55.48(11.36) 62 134 0.22
FAM 53.22 (11.94) 74  46.90 (9.53) 62 134 -3.36**
WRK 61.15 (10.69) 74  59.53(12.93) 62 134 -0.80
TRT 60.05 (14.05) 74  58.02(13.38) 62 134 -0.86

Keane PTSD  63.0§14.05) 71  59.23(15.68) 62 135 -1.50
IES/IES-R

Intrusion 16.09 (9.87) 72 17.46 (9.73) 55 125 0.78
Avoidance 17.01(10.29) 71 20.30 (9.85) 53 122 1.79
Sum IES 15 33.1219.36) 71  37.45(18.42) 52 121 1.25
Hyperarousal 14.44 (8.71) 73 1494 (8.16) 54 125 0.33
Sum IES-R 22 49.32 (28.14) 71  53.94(26.93) 51 120 0.91
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Note.MMPI-2 abbreviations: L = Lie, F = Correction, KSelf-presentation, Hs =
Hypochondriasis, D = Depression, Hy = Hysteria=HRkychopatic deviation, Mf =
Masculinity/Femininity, Pa = Paranoia, Pt = Psyt¢®as, Sc = Schizophrenia, Ma =
Hypomania, Si = Social introversion, ANX = Anxie§RS = Fears, OBS =
Obsessiveness, DEP = Depression, HEA = Health coscBIZ = Bizarre mentation,
ANG = Anger, CYN = Cynicism, ASP = Antisocial praxgs, TPA = Type A
personality, LSE = Low self-esteem, SOD = Sociadomfort, FAM = Family
problems, WRK = Work interference, TRT = Negatikeatment indicator.

* p<.05. *p<.01.
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Appendix C

Correlations Between MMPI-2 Clinical and Contentifeés, and IES/IES-R Sum and Subscale

Scores.
IES
MMPI-2 - .
scale Sum IES 15 Avoidance Intrusion Hyperarousal SummEZR
n=123 n=124 n=126 n=127 n=122

Hs 0,28* 0,24* 0,31* 0,38* 0,32*
D 0,47* 0,43* 0,51% 0,51# 0,51*
Hy 0,26* 0,23* 0,27* 0,33% 0,28*
Pd 0,28* 0,23* 0,31% 0,26* 0,28*
Mf 0,15 0,13 0,16 0,14 0,14
Pa 0,32* 0,25* 0,36* 0,33* 0,34*
Pt 0,52* 0,48* 0,51* 0,57 0,55*
Sc 0,52* 0,45* 0,52* 0,57 0,55*
Ma 0,23* 0,20* 0,18* 0,20* 0,23*
Si 0,42* 0,41* 0,41* 0,45* 0,45*
ANX 0,60* 0,54* 0,61* 0,62% 0,63*
FRS 0,32* 0,30* 0,34* 0,30 0,33*
OBS 0,44* 0,43* 0,40* 0,47 0,47*
DEP 0,56* 0,51* 0,57 0,55* 0,58*
HEA 0,39* 0,35* 0,40* 0,45* 0,42*
BIZ 0,36* 0,29* 0,377 0,31* 0,37*
ANG 0,39* 0,35* 0,37* 0,43* 0,42*
CYN 0,30* 0,26* 0,31% 0,28* 0,31*
ASP 0,25* 0,22* 0,26* 0,21* 0,26*
TPA 0,33* 0,32*% 0,30* 0,30* 0,34*
LSE 0,47* 0,46* 0,43* 0,49* 0,50*
SOD 0,30* 0,29* 0,31* 0,35* 0,33*
FAM 0,26* 0,23* 0,26% 0,24* 0,26*
WRK 0,58* 0,56* 0,55* 0,62* 0,62*
TRT 0,51* 0,47* 0,50* 0,51% 0,53*

Note.*p < .05.% The highest correlation for the respective MMRie2le.



Table D1

Appendix D

Correlation Analysis Between Intrusion Items and RIM Clinical and

Content Scales.

14

MMPI-2 Intrusion

Clinical scales 9 1 2 6 16 20

Hs 25*%  25*  34* A7* 27 .20 .26* .23*
D 39* .38 .39* .38* .45* .36* .40* .48*
Hy 23* .20 .28* ,19* 25 21* .14 .26*
Pd 30% .29 .29 | 21* .31* .23* .24* 22%
Mf .08 .16 .06 .13 .19* .16 .04 .09
Pa 31* .30 .24 .32* .36* .26* .29* .28*
Pt 33*  .37*  45* 39* 43* 40* .50* .43*
Sc 37%  .40%  44*  42* 48 43* 47+ 36*
Ma .09 13 .16 .17 .21* 24*19 -.04
Si 30 .31* .28 .29* .38* .31* .37* .38*
Content scales

ANX A4*  A7*  48* 45% 54*  B51* 51* 45*
FRS 9% 31* 29 27 .28* .21* .35* 27*
OBS A9*  .26*  .32* .28* .35 .34* 41* 31*
DEP 39*%  43*  42*  42* B8*  42* 51* 49*
HEA 30 .37 .33* 23* .38 .27* .36* .30*
BlIZ 25%  .32* .24 .28* .30* .24* .36* .23*
ANG 28*  .25*  .24* 26* .36* .34* .32* .28*
CYN 20 .30 .21* .26* .27* .16 34*  21*
ANP A7+ .23 23 .17 .25 17 28* .13
TPA 25*% .29 18* .22 27 .27 .30* .14
LSE 23* .33 .29* .35* 40* .31* .41* .37*
SOD 23* .21 .17 27* 31 .23* 29* .33*
FAM JA9* 24 A7 A7* 27 .26% .23* .12
WRK 34*  .38* .38* 42* 54*  46* .48* A4T7*
TRT 29% 41 36* .36* B1* \35* .43* 42%

Note.Bivariate Pearson correlation test, with two-thilest of

significance. MMPI-2 abbreviations are as for Table The full item
wording for every IES-R item can be found in Appierie.

*p < .05.
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Correlation Analysis Between Avoidance Items andARIClinical and

Content Scales.

MMPI-2 Avoidance

Clinical 1 5 22 17 12 13 8 7
Scales

Hs 14 .05 .12 .08 .19* 22* .23* .14

D 35 .03 .24 11 .38* .33* .40* .25*

Hy A8 .05 .11 .06 .19* 23* .25* .17*

Pd A7+ 15 A5 -11 .23 -.02 .25¢ 11

Mf A8 -02 .13 .06 .10 .10 .09 .16
Pa A8 11 A3 -05 .23* .03 .25 .17

Pt 34* 16 .28* .03 .40* .34* .39* .35*

Sc 27 17 .32 .01 .36* .24* .37* .35*

Ma .06 .09 .23* -00 .13 .07 .05 .23*
Si .26 .09 .34 .07 .33* .26* .33* .27*

Content

scales

ANX 40 13 .38 .13  .BO* .29* .43* 27*

FRS 23 .06 .20 .06 .22* .21* .36* .14

OBS 29 .07 .36 .07 .34* .26* .24* .36*

DEP 40 14 36 14 43* 24* 39* |37*

HEA 21 .03 .23* .03 .28* .25 .28* .27*

BIZ 19 .08 .23 .08 .23* .06 15 .18*
ANG 23 .09 24 09 .29* .16 .29* .20*

CYN .09 .09 23* .07 .23* .08 .16 A7*
ANP 10 .09 22 05 .22* -03 .13 .03

TPA .07 A2 .30 .04 .26 .12 .22 11

LSE 32 .09 37 .14  .40* .30* .25* .35*

SOD 19 .08 .22 05 .27 .19 .30* .19*

FAM .16 .01 .26* -02 .17 -02 .19* .19*

WRK 38 .07 .45 .18* ,50* .38* .39* .33*

TRT 30 .08  .40* 15 42* 24* .28* .36%

Note.Bivariate Pearson correlation test, with two-tilest of
significance. MMPI-2 abbreviations are as for Table The full item

wording for every IES-R item can be found in Appierie.

*p < .05.



Table D3
Correlation Analysis Between Hyperarousal Items and

MMPI-2 Clinical and Content Scales.

MMPI-2 Hyperarousal

Clinical Scales 18 4 15 21 19 10
Hs 29* 15 .45* 27* 33* .28*
D A40*  .26% .45* .40* .36* .46*
Hy 25 14 37* .21 25%  27%
Pd 22 17 .22 22 .13  .31*
Mf .03 .09 .10 .02 .16 .27*
Pa A7 .21* .18* .30* .25 .38*
Pt A5 35%  46* .43* .36* .52*
Sc A46*  38* 42 46* .44*  45*
Ma A3 .13 .06 .22* ,18* .18*
Si 39* 24 28 .39* .39* .39*
Content scales

ANX A4* 34*  49*  52*  48* | 55*
FRS 21* 17 A7* 22 24 37*
OBS Alx 27 31* .34 .31* .46*
DEP A1* . 32* .36* .45* 42* 53*
HEA 29 21 41* .36* .41* .35*
BlZ 24 16 .11 .33* .22 .30*
ANG 27 43* .20 .37 .31* .30*
CYN 23 16 .12 .34 21* .18*
ANP 27 .16 .08 .25* .11 .08
TPA 21* 30 .14  .33* .20* .20*
LSE 38* .27 .31* .39* .39* 43*
SOD 27 22 16 .33* .30* .32*
FAM 21 11 .07 22 23  .31*
WRK b1* .34*  42* 50 50* .49*
TRT 38 .30* .32* 42* 41* 44*

Note.Bivariate Pearson correlation test, with two-thilest
of significance. MMPI-2 abbreviations are as foblEsAl.
The full item wording for every IES-R item can lmeihd in
Appendix E.

*p<.05.
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Appendix E

Impact of Events Scale — Revised. The English &ewsith Item Numbers and Full Wording.

Impact of Events Scale - Revised

abr WwN Pk

13
14
15
16
17

18
19

20
21
22

Any reminder brought back feelings about it.

| had trouble staying asleep.

Other things kept making me think about it.

| felt irritable and angry.

| avoided letting myself get upset when | thoudtdwat it or was
reminded of it.

| thought about it when | didn’t mean to.

| felt as if it hadn’t happened or wasn't real.

| stayed away from reminders about it.

Pictures about it popped into my mind.

| was jumpy and easily startled.

| tried not to think about it.

| was aware that | still had a lot of feelings abibubut | didn’t
deal with it.

My feelings about it were kind of numb.

| found myself acting or feeling like | was backtlaat time.

| had trouble falling asleep.

| had waves of strong feelings about it.

| tried to remove it from my memory.

| had trouble concentrating.

Reminders of it caused me to have physical reastisunch as
sweating, trouble breathing, nausea, or a pounuagt.

| had dreams about it.

| felt watchful and on guard.

| tried not to talk about it.
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