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Abstract
The aim of the study was to assess the risk of developing post-traumatic stress disorder in patients after hip acetabular fracture
surgery. The study involved 42 patients fulfilling inclusion criteria. Physical ability levels of the patients were determined with
the Harris Hip Score, and modified Merle d’Aubigné scale. High risk of post-traumatic stress disorder was assessed with the
PTSD-C questionnaire. Patients had in PTSD-C questionnaire 42.86 ± 28,10 points. In Harris Hip Score 63.64 ± 16.06, in Merle
scale 11.10 ± 2.82, that was poor results in both scales. Positive correlation with age reached the level of tendency (ρ = 0.294; p =
0.059). Patients at risk of PTSD were in worse functional state measured by HHS (U = 136.0; p = 0.034) and Merle scale (U =
132.0; p = 0.026) and they were older (U = 147.5; p = 0.068). The groups differed significantly in gender ratio (χ2 = 4.01; p =
0.045). Women (8/10) were more often than men (14/32) at risk of PTSD. Patients after surgical fixation of the acetabulum
experience significant functional disability. Increased level of disability after fracture and surgery, older age and female sex make
patients vulnerable to PTSD. It is advisable to makemedical staff who treat accident victims aware towards aspects which may be
related to disorders of the patients’ psychological health.
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Introduction

Epidemiologic studies show that pelvic injuries amount to 3%
of all skeleton injuries. Among pelvic injuries, 10% are ace-
tabular fractures. Death incidents related to such injuries
amount to 10–16% for closed fractures and 45% for open
fractures (Dente et al., 2005; Grotz et al., 2005). While ace-
tabular fractures are only a small proportion of all injuries,
they result in considerable social and economic costs (hospi-
talization, sick leaves, physiotherapy benefits) as they usually
involve young men at working age (Aprato et al., 2016).
Research has shown that the proportion of subjects suffering
from chronic pain syndrome resulting from acetabular injuries

may amount to 45%, therefore leading to considerable lower-
ing of patients’ quality of life and to limiting their sport activ-
ity (Giannoudis et al., 2009).

The type of fracture depends both on the position of the
limb during accident, and on the force direction. These inju-
ries are most commonly caused indirectly, during the so called
dash-board injuries, when the dash board strikes patient’s bent
limb, and the limb transfers the magnitude of the strike and
injures the acetabulum (Culemannet et al., 2009; Moliere,
Dosch, & Bierry, 2016). Surgical treatment is complicated,
surgeries last several hours, involve enlarged surgical access,
reducing dislocation, careful setting of numerous fractures and
their stable fixation (Figs. 1 and 2).

PTSD after bone fractures (but not pelvis) were evaluated
by other researchers. Johnson et al. (2019) concluded that
psychological support and counseling should be implemented
as part of the standard care to a patient suffering from such a
long-term complication like a fracture non-union. Kornfield,
Lenze, and Rawson (2017) found that higher levels of depres-
sion symptoms at baseline were associated with higher levels
of PTSD symptoms 12 weeks after surgery of hip fracture.
Muscatelli et al. (2017) found that 33% of patients suffered
from depression and more than 25% from PTSD after an acute
orthopedic injury. They suggested that strategies to address
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Fig. 1 Computer tomography of
pelvis (3D reconstruction)

Fig. 2 Post-surgical image of
acetabular fracture

1035Curr Psychol  (2023) 42:1034–1043

1 3



both the mental and physical rehabilitation after an orthopedic
injury should be considered to optimize patient recovery. Also
according to Aaron, Fadale, Harrington, and Born (2011)
there is a need to assess symptoms of PTSD among orthopedic
patients and to make referrals for psychiatric services. Patients
with greater number of post-traumatic stress risk factors expe-
rienced poorer outcomes following orthopedic surgery
(Cremeans-Smith et al., 2015). People undergoing hip acetab-
ular fracture surgery are therefore at risk of PTSD due to
trauma caused by the injury itself and major surgery. This risk
can be expected to be greater in patients who have suffered a
hip fracture in a traffic accident. A traffic accident alone can
cause PTSD, as direct exposure to trauma is in criterion (APA,
2013).

Road traffic accidents are one of the causes of acetabular
fractures. The trauma related to a road traffic accident and the
complicated surgical treatment put patients at high risk of de-
veloping post-traumatic stress disorder (PTSD) (Zawadzki,
Strelau, Bieniek, Sobolewski, & Oniszczenko, 2002). In
2013, the American Psychiatric Association revised the
PTSD diagnostic criteria in the fifth edition of its Diagnostic
and Statistical Manual of Mental Disorders (DSM-5). PTSD is
included in a new category in DSM-5, Trauma- and Stressor-
Related Disorders. All of the conditions included in this classi-
fication require exposure to a traumatic or stressful event as a
diagnostic criterion (APA, 2013). A road traffic accident itself
is a strong stressor. Accompanying pain and trauma increase
the risk of PTSD.

It seems that with the increasing number of vehicles on
roads and rising numbers of victims of road traffic due to
motorcycle (increase of 33.1% in the last 10 years) and bicycle
accidents (increase of 54% in the last 10 years), health care
professionals (non-psychologists) will be facing the challenge
of PTSD more often (https://www.krbrd.gov.pl/pl/test.html
access date 16.10.2020). This is why it is essential for them
to be able to recognize PTSD symptoms and predict its risk, to
assess their impact on the patient and to refer the patient early
to a competent specialist. Research’s’ results indicate that
PTSD and pain does frequently occur among patients after
motor vehicle accidents (Jenewein, Wittmann, Moergeli,
Creutzig, & Schnyder, 2009), or surgery (Page, Kleiman,
Asmundson, & Katz, 2009). Studies showed that approxi-
mately 11–13% accident victims develop PTSD symptoms
(Harvey & Bryant, 1998). According to other sources, as
many as 50% of the injured suffer from the syndrome
(Fekadu, Mekonen, Belete, Belete, & Yohannes, 2019).
Psychological and social functioning disorders may result in
lowered motor abilities in patients after pelvic injuries.

It can be assumed that the severity of PTSD symptoms in
this group of patients will depend on similar factors as those
disclosed in studies of other clinical groups. The first factor is
being female. Women are affected by PTSD at twice the rate
of men (APA, 2013). Gender influenced the prevalence of

PTSD among victims of road traffic accidents, with females
more likely to experience PTSD (Iteke, Bakare, Agomoh,
Uwakwe, & Onwukwe, 2011).

The severity of PTSD symptoms varies over time, and it
can be assumed that the time elapsed since the injury may be
another factor. Recent studies show heterogeneity in the de-
velopment of PTSD-symptoms and fluctuation of PTSD-
symptoms over time (e.g. Berntsen et al., 2012). Research
from Australia showed that initially after the accident 23.6%
of participants had PTSD, 11.5% at 3 months, 9.7% at
6 months and 7.0% at 12 months. There was decline in symp-
toms with time but some individuals were symptomatic later
despite being asymptomatic earlier (Jeavons & Greenwood,
2000).

The literature showed a general, though not consistent, re-
lation between PTSD and obesity. This relationship is usually
thought of as unidirectional - PTSD has frequently been found
to have an effect on the development of obesity (Johannessen
& Berntsen, 2013; Aaseth, Roer, Lien, & Bjørklund, 2019).
This comorbidity has also been found when comparing a
PTSD versus a non-PTSD population in relation to overweight
and obesity (Alvarez, Pavao, Baumrind, & Kimerling, 2007;
Dedert et al., 2010). However, the results of correlation did not
determine the direction of this relationship.

Suffering from severe pain following a trauma was associ-
ated with risk for PTSD due to the neurobiological proximity
and similarity of processing mechanisms of physical and psy-
chological pain stimulation and extremely negative emotions
(Walter, Leissner, Jerg-Bretzke, Hrabal, & Traue, 2010).

The last but probably the most important factor is the func-
tional state of the patient after the injury. Pain evidenced
strong associations with reduced functioning across both
physical and psychosocial domains (Clapp, Masci, Bennett,
& Beck, 2010). Compared to patients without pain, patients
with pain were more likely to have functional limitations in
daily activities and did not return to work (Herrera-Escobar
et al., 2018).

There is a growing body of research revealing relationships
between injury, pain and psychological trauma with important
implications for the prevention and management of post-trau-
matic reactions. Recent work suggested that stress and pain
interact through the effects of injury and the distress in re-
sponse to perceived threat (Kenardy & Dunne, 2011).
However, in the available literature, no study was found re-
garding the risk of PTSD in patients who suffered a hip ace-
tabular fracture as a result of a traffic accident and the factors
that predict the severity of PTSD symptoms. In the case of
mental disorders, however, we must take into account the
cultural context. There are no studies devoted to this issue
carried out in Poland. Knowing the prognostic factors of
PTSD risk in Polish patients with surgical treatment of hip
acetabular fracture will allow us to develop effective interven-
tion and prevention programs for them.
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To sum up it can be assumed that the severity of PTSD
symptoms in this group of patients will depend on similar
factors as those disclosed in studies of other clinical groups:
being female, time from injury, obesity, severity of pain, and
functional disability.

The aim of the study was to assess the risk of developing
post-traumatic stress disorder in patients who had surgical
treatment of hip acetabular fracture and to determine the pre-
dictors of the severity of PTSD symptoms that plays important
role at different levels of patients’ care: surgeons and other
medical doctors, psychologists, physiotherapist, nurses and
patients’ families and their communities.

Material and Methods

Participants. Prior to the study, we have obtained the consent
of the of the Senate Commission of Ethics of Scientific
Research (SKE 01–21/2014), from the director of the
Hospital, from the senior registrar of the Pelvic Pathologies
Ward, and written declarations from every patient in which
they expressed their informed consent to participate in the
study. In the years 2014–2017 we have examined a total of
55 patients who had surgical treatment for acetabular fracture.
Data were collected data by author E.D. with help of orthope-
dic surgeon from pelvic surgery ward. Participants did not
receive any financial compensation for participation in the
study.

The criteria for subject inclusion were the following: writ-
ten informed consent, surgically treated acetabular fracture,
time post-surgery: minimum of 2 months, full cognitive abil-
ity, full medical records. The criteria of subject exclusion
were: cranial and cerebral injuries, visual system disorders,
neurological disorders, ear and sinus infections, spinal pain,
other injuries to the lower extremities, chronic diseases (can-
cer, Parkinson’s disease, epilepsy, diabetes, neuro-muscular
disorders, unsupervised coronary thrombosis), taking psycho-
active substances, deep vein thrombosis to lower extremities
(Giannoudis et al., 2009; Lang et al., 2016).

After application of the inclusion and exclusion criteria, the
study population had 42 subjects (32 men and 10 women). All
participants were Polish citizens. The studied population sam-
ple represent the population of interest as we evaluated all
prospective patients fulfilling the inclusion criteria.
Orthopaedic department were patients had hip acetabular re-
construction is the only one in Poland that makes that proce-
dures continuously for many years now. The age of the sub-
jects ranged from 20 to 72 years, mean 44.60 ± 14.31. The
most common cause of the injuries in the study population
were road traffic accidents (29 subjects; in 7 subjects it was
a fall from height and in 6 subjects – other causes). The mean
time after surgery and after examination was mean 39.3 ±
49.05 months.

Measure. To determine the level of symptoms that may
inform of post-traumatic stress disorder, we used the PTSD-
C (C - clinical version) questionnaire (Zawadzki et al., 2002).
This tool was chosen by experienced psychologist AT be-
cause of its simplicity and because a non-psychologist (here,
an experienced physiotherapist ED) was able to administer it.
The tool did not explicitly diagnose the disorder. To diagnose
the disorder, the patient would have to undergo a multifaceted
examination by a qualified specialist – a psychologist or a
psychiatrist. Still, the tool let us identify some symptoms that
allowed for the determination of risk of the disorder that could
possibly be related to the functional state of the patients.

The questionnaire contained 40 statements on various re-
actions to the traumatic event. The patients were asked to
mark their given reactions in the past month on the Likert
scale (0 = never, 1 = rarely, 2 = often, 3 = always). The higher
the score (a maximum of 120 points), the more likely it was
that the patient was having symptoms suggesting post-trau-
matic disorder. The critical value was set by the authors of the
questionnaire at 38 points. Subjects scoring more than 38 may
experience PTSD (Zawadzki et al., 2002). The analysis of the
results was conducted in cooperation with two professors of
psychology (MG and AT) who had had many years of pro-
fessional experience. The patients completed the question-
naire on their own, having received thorough instructions by
the person conducting the examination. Scale reliability in a
current study has been primarily estimated as satisfying
(Cronbach’s α = .955).

We determined patients’ functional state on the basis of
Harris Hip Score (HPP). This is an orthopedic tool which
assesses functional state of patients after hip interventions.
Harris hip score showed high validity and reliability
(Soderman & Malchau, 2001).The tool assesses the follow-
ing aspects: pain in the operated limb, hip movement range
(registered with hand held goniometer), gait (limp, the dis-
tance a patient is able to walk, using mobility aids), other
activities (walking the stairs, putting on shoes, and sitting,
using public transport). Patients scored points for each ana-
lyzed element. The maximum number of points was 100.
The score reflected the level of patient’s functional state (a
greater number of points meant that the patient had better
ability). Then, we compared the results to the norms
(Kirmit et al., 2005).

A Modified Merle d’Aubigné scale (Merle scale) was also
used to determine pain during activity. It assesses the level of
pain (from 2 – severe pain to 6 – none pain); walking ability
(from 1 – unable to walk to 6 – normal walking), range of
motion (1point - 0-30%, 6 points - 211-250%). The maximum
score of 18 points is an excellent clinical result, 15–17 good
result, 13–14 fair, and below 13 poor (Merle D’Aubigne &
Postel, 2009). The Modified Merle d’Aubigné scale was
proved to have high significance and reliability: high inter-
evaluators reliability for the items: prefix (p < 0001; α =
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0.961), pain (p < .001; α = .892), gait (p < .001; α = .898),
mobility (p < .001; α = .810) and total score (p < .001;
α = .917) (Ugino et al., 2012).

The patients did not have any other interventions before
our examinations. HHS and Merle scales were performed by
experienced physiotherapist (ED). All measurements were
performed in quite, separate room in the morning.

Statistical Analysis

We used SPPS Statistics v. 25 programme to process the ob-
tained results. We used the Kołmogorow-Smirnow test to as-
sess normal distribution of variables. Because some of the
analyzed variables did not meet the requirements of normal
distribution, nonparametric tests were used. To determine the
relationships between variables, Spearman ρ correlation coef-
ficients were calculated. Mann-Whitney U test was used to
compare groups. The significance of differences in distribu-
tions was assessed by χ2 test. A discriminant analysis was
performed (ENTER method) to determine the prognostic fac-
tors of PTSD in patients. We set statistical significance at p ≤
0.05.

Results

The mean number of points patients scored in PTSD-C ques-
tionnaire was 42.86 ± 28.10 points. The mean patient Harris
Hip Score was 63.64 ± 16.06, and when compared with nor-
mative values of the tool, it meant that patients had poor func-
tional ability. In Merle scale mean was 11.10 ± 2.82, which is
a poor result.

Relationships between Variables

The PTSD symptom severity index did not significantly cor-
relate with height and body weight, or the time since injury
and surgery. Two significant negative relationships with the
indices of functional state were found: the HHS score (ρ =
−0.412; p = .007) and the Merle scale score (ρ = −0.327;
p = .035). Positive correlation with age reached the level of
tendency (ρ = 0.294; p = .059).

Comparison Based on PTSD Risk

Patients (n = 22; 52.4%) who scored above the critical thresh-
old of 38 points had several symptoms that informed of risk of
developing PTSD. Other patients (n = 20) obtained a score
below 38 points, indicating no risk of PTSD. Patients at risk
of PTSD were in worse functional state measured by HHS
(U = 136.0; p = .034) and Merle scale (U = 132; p = .026)
and they were a bit older (U = 147.5; p = .068). The groups
did not differ significantly in weight (U = 185.5; p = .385),

height (U = 170; p = .206) and time post injury (U = 156.0;
p = .339).

The groups differed significantly in gender ratio (χ2 = 4.01;
p = .045). Women (8/10) were more often than men (14/32) at
risk of PTSD. There were no group differences depending on
the cause of the injury (road traffic accidents n = 29 versus
others: fall from height n = 7 and other causes n = 6) (χ2 =
0.29; p = .588).

Prognostic Factors of PTSD

The next step in the analyses was to determine the prognostic
factors of PTSD in patients. The predicted variable was be-
longing to the group of people whose PTSD-C scores
exceeded the threshold value of 38, considered to be the limit
of clinically significant symptoms.

A discriminant analysis (with use of ENTER method) was
performed, to assess the possibility of predicting the occur-
rence of a clinically significant level of PTSD, in which Age,
Body height, Gender, Bodyside affected, Traffic accident (as
the cause of injury), Time from injury, and raw scores from
HHS and Merle scales. Body mass was excluded from the
analysis due to its strong correlation with gender and height
to avoid colinearity. Finally, the canonical discriminant func-
tion’s eigenvalue was 0.923, which proves that the selected
independent variables were correctly fitted to the model.

Due to the relatively small size of the groups bootstrapping
has been implemented. To assess collinearity Eigenvalue
computed for canonical discriminant function is 0.923.

Derived function allows for statistically significant predic-
tion (Wilk’s Lambda = 0.520; χ2 = 21.582; DF = 8; p =
0.006).

The function values at group means are 0.960 (for low
PTSD group) and 0.920 (for clinically significant PTSD).
The function allows for 84. 6% correct classifications of
PTSD in the sample. The discriminant analysis confirmed,

Table 1 Standardized discriminant canonical function coefficients
predicting clinical PTSD level based on the examined independent
variables

Variable Coefficient

Age .65

Body height −1.07
Gender* .32

Body side affected** .46

Traffic accident*** −.006
Time period from injury −.64
HHS −.03
Merle −.97

*Male = 1, Female = 2; **dominant side = 1, non-dominant side = 0;
***traffic accident = 1, other = 0
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that the risk of clinically significant PTSD symptoms can be
effectively predicted on the base of individual factors connect-
ed with injury and rehabilitation process (Table 1).

Discussion

Our results confirmed that patients after surgical treatment of
hip acetabular fracture were at risk of PTSD and had poor
functional ability. More than half of the patients we surveyed
scored above the cut-off level, indicating a risk of PTSD. The
mean number of points patients scored in PTSD-C question-
naire was above 42 points that was similar to obtained data
with presented in Zawadzki et al. (2002) study PTSD scores of
flood victims.We found that patients of the female gender and
older age, experiencing greater pain during daily activity and
suffering from trauma on the dominant side of the body are
more at risk of PTSD. The risk of PTSD was greater in the
shorter post-trauma period. Body height also turned out to be
an important factor.

The psychological symptoms that can occur as a result of
accidents are increasingly being documented as well as efforts
being made at early detection and understanding of who is
vulnerable to PTSD. The major types of disorder that people
suffer include symptoms of PTSD such as flashbacks, night-
mares, avoidance, hyperarousal, emotional numbing, and
phobic anxieties about travel, depression, grief and changes
in driver behavior (Jeavons & Greenwood, 2000). PTSD is
common in patients after injury, including those with ortho-
pedic trauma (Warren et al., 2016; Zatzick et al., 2007). Jiang
et al. (2018) examined the incidence rate of overall and spe-
cific fractures among patients with clinician-diagnosed PTSD
(n = 4114). Their findings suggest that PTSD is associated
with increased fracture risk. Other authors found that PTSD
is common in patients after injury, including those with ortho-
pedic trauma. At 6 months, pain of 5 or greater, poor physical
and mental function, depression, and/or not returning to work
seem to be predictive of PTSD. Orthopedic surgeons should
identify patients and refer them to treatment if they suspect
high incidence of post injury PTSD (Warren et al., 2016). Our
results confirmed that patients after surgical treatment of hip
acetabular fracture were at risk of PTSD. The average level of
symptoms is comparable with flood victims investigated by
Zawadzki et al. (2002). Also the strength of the relationship
between the disability level and PTSD symptoms is compara-
ble with presented by Zawadzki et al. (2002, tab.6.) coeffi-
cients of coincidence with objective trauma levels.

Looking for the prognostic factors of PTSD in patients, we
found that one of them is pain experienced during activity.
Chronic pain and PTSD are known to hold substantial comor-
bidity following traumatic injury. Norman, Stein, Dimsdale,
and Hoyt (2008) found that pain was associated with an in-
creased risk of PTSD. We expected pain to be a predictor of

PTSD because of the neurobiological proximity and similarity
of processing mechanisms of physical and psychological pain
stimulation and extremely negative emotions. The close rela-
tionship and the etiological and behavioral similarities of both
disorders have led to the development of joined vulnerability
and mutual maintenance models (Walter et al., 2010).
Herrera-Escobar et al. (2018) obtained similar results.
Compared to patients without pain, patients with pain were
more likely to screen positive for PTSD.

Patients at risk of PTSD were in worse functional state
measured by HHS and there was a negative correlation be-
tween PTSD-C and HHS. The relationship between functional
status and PTSD was observed in previous study by Herrera-
Escobar et al. (2018). The relationship between PTSD and
functional state can be bidirectional. Functional limitations,
at least in part due to pain, can worsen PTSD. A person with
PTSD may be sensitive to pain and prone to perceive their
functional abilities as limited.

Our results indicated that women were more often than
men at risk of PTSD. Being a woman was a prognostic factor
of post-traumatic stress symptoms. This is in line with the
results of previous studies (Norman et al., 2008; Zatzick
et al., 2002) that female gender was a risk factor for PTSD.
It is unclear if this difference is due to gender specific path-
ways in the underlying mechanisms of PTSD (Pineles, Arditte
Hall, & Rasmusson, 2017) or to gender-relevant differences in
rates of experiencing trauma (Cowden Hindash et al., 2019).

Four studies that have prospectively followed up road ac-
cident victims for a year in England, USA and Israel found
16.5%, 14.3%, 14% and 32%, respectively, met the criteria for
PTSD at one year (Jeavons & Greenwood, 2000). In our
study, the cause of the injury did not differentiate the propor-
tion of people with a PTSD-C result above and below the cut-
off point, so there was no greater severity of PTSD symptoms
in those who suffered a hip fracture as a result of a road traffic
accident. The cause of the injury was also not a prognostic
factor of PTSD. Our predictions have not been confirmed.

In our study, over half of patients had symptoms which
could reveal problems on clinical level and should receive
psychological care. However, it has to be clearly stated that
the aim of the PTSD-C questionnaire was not to give a psy-
chological diagnosis, but only to take a wider perspective on
patients after reconstruction of the hip acetabulum. We used
the questionnaire as a screening test to decide if patients had
symptoms which may possibly require a psychiatrist’s or a
psychologist’s consultation. It also seems important from oth-
er health care professionals’ perspective. They could recog-
nize patients’ psychological issues at an early stage, but they
often lack adequate tools to assess their psychological states.
Here, the PTSD-C questionnaire may become a useful screen-
ing tool.

It is also essential to monitor such patients in long term
perspective. A literature review by Wiseman, Foster, and
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Curtis (2013) showed that PTDS, depression and anxiety that
follow traumatic experiences are often poorly identified while
treating physical injuries, and this impact accident victims’
psychological states. Early screening and diagnostics of men-
tal issues of the patient in the acute phase is not done routinely
in such injuries. If the patient is not guaranteed a psycholog-
ical health specialist care during their acute phase in hospital,
as is often the case, then access to such care may be even more
restricted in outpatient clinics. Although our study was con-
ducted in one of the most specialist hospitals treating acetab-
ular fractures in Poland, most study population patients came
from smaller towns or villages, where access to psychologist’s
consultation is restricted. This in longer perspective, means
that patients do not receive adequate care in this respect.

Mental disorders caused by post-traumatic stress may also
impact those areas of patients’ health which a physiotherapist
takes care of. Symptoms which accompany trauma induced
anxiety disorders impact the motor system, as they affect the
nervous system – which steers the motors system. A number
of symptoms, such as numbness, agitated autonomic nervous
system and insomnia may impact the level of physical ability
of patients after surgical treatment of acetabular fracture, and
therefore lead to decreased quality of life. In our study two
significant negative relationships between the level of PTSD
and the indices of functional state were found. This relation-
ship is confirmed by the fact that patients at risk of PTSDwere
in worse functional state measured by HHS and Merle scale a
negative value of the correlation coefficient defined the type
of relationship between studied parameters, yet it did not de-
termine its direction. It seems difficult, therefore, to explicitly
define which of the elements had a decisive role: whether it
was that better functional states resulted in lowered stress
symptoms, or lower levels of post-traumatic stress made it
easier for patients to conduct activities of daily living and have
a better social life.

There is general agreement that the way a patients is treated
after the serious injury has a major impact on the development
of PTSD. There is some empirical literature rehabilitation in-
tervention is more important in preventing PTSD symptoms.
Ni et al. (2013) evaluated the effectiveness of a rehabilitation
on physical dysfunction and PTSD in fracture victims
50 months after the Sichuan earthquake and found that symp-
toms were significantly reduced by the rehabilitation interven-
tion. They concluded that medical intervention strategies
should include rehabilitation in order to assist survivors in
dealing with both physical and psychological disorders. Also
Mingyue, Jian'an, Xia, and Zheng'en (2011) and Zhang,
Reinhardt, Gosney, and Li (2013) found that comprehensive
rehabilitation, including therapeutic interventions, training
and education, and social rehabilitation improved clinical
results.

To summarize, the fact that transport is developing dynam-
ically and the numbers of road traffic accident casualties are

growing, PTSD may pose a challenge that health care profes-
sionals may have to face increasingly often. It is therefore
crucial that all members of the therapeutic team are able to
identify PTSD symptoms, and to determine its potential im-
pact on the health aspect they deal with, and know how to
prove the victims with adequate and effective support.

Limitations of the study. Our study is an attempt at under-
standing the multifaceted and so far unexplored area of sur-
gically treated hip acetabular fractures. This means that the
study has certain limitations. The awareness of these limita-
tions may help improve the future studies planned in this
area.

The study results leave the question of the cause and effect
of the relationship unanswered. Both interpretations are plau-
sible: the one which suggests that traumatized patients have
weaker motivation for therapy, and the one that suggests that
limitations to mobility and anxiety about recovering one’s
health worsen the trauma. It is also possible that the explana-
tory factor is the severity of the accident – it may place life at
risk, impact the development of PTSD, and the severity of the
physical injury. The study on trauma, however, cannot have
the characteristics of an experiment – therefore the explana-
tions we use have to remain theoretical.

In our study, we did not consider all potential factors de-
termining the risk of PTSD in patients. According to Lee,
Choi, Yoon, and Lee (2015) lower extremity fracture, multiple
extremity fractures, and higher pain scores were significantly
related to the occurrence of PTSD. Vranceanu et al. (2014)
concluded that psychological factors (catastrophic thinking, in
particular) are strongly associated with pain intensity and dis-
ability in patients recovering from musculoskeletal trauma.
Further research is needed to determine which patient’s psy-
chological characteristics, trauma and surgery factors affect
the severity of PTSD symptoms.

Another limitation is the size of the study population. The
reason was the limited availability of such patients (and lim-
ited number of specialist centers), as well as restrictive inclu-
sion criteria for the study. These criteria had to be introduced
in order to exclude the influence of other factors on studied
parameters. In future it would be advisable to involve a larger
population of patients in the study, so that the obtained results
could be extrapolated on greater populations. Still, the rela-
tionships we observed may help in defining the future studies’
focus more precisely.

To summarize we are aware of main limitations that were:
relatively small sample size – further studies might include
larger population suffering form also other fractures, type of
analysis – in future screening together with psychological
consultation could be performed directly after surgery and at
follow – up to monitor persistent symptoms, use of other psy-
chological questionnaires could be reasonable. We highlight
the practical implications of the study: usage of questionnaire
to initially search for objective early symptoms of PTSD and
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to monitor its developing from both a clinical and a scientific
point of view.

The value of the study. An advantage of this study is its
innovative character. The PTSD-C questionnaire can be con-
ducted by professional who are not psychologists, yet the
analysis of obtained results was carried out in cooperation
with a psychologist who has many years of professional ex-
pertise. This allowed us to study the issue in greater depth.

Conducting the study in one single center, in which all the
surgical reconstructions of the acetabulum were carried out by
the same qualified medical team, with the use of the same
health care standards allowed for the homogeneity of the
group in respect of the surgical methods applied and the
post-surgical treatment that followed. The study protocol
was carried out by the same person each time – this minimized
the measurement error related to the person of the researcher.

Conclusions

1. Patients with surgical reconstruction of the acetabulum
have lowered levels of functional ability. The injury and
surgery may predispose patients towards developing
PTSD.

2. It is advisable to make medical staff who treat accident
victims aware of aspects which may be related to disor-
ders of the patient’s’ psychological health. This finding
have important practical implications for prevention and
intervention in post- traumatic health problems for practi-
tioners, including surgeons, therapists, counselors, and
policymakers,.
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