Ali et al. BMC Geriatrics (2024) 24:314 BMC Geriatrics
https://doi.org/10.1186/512877-024-04929-y

Sleep quality and psychological health
in patients with pelvic and acetabulum
fractures: a cross-sectional study

Check for
updates

Khan Akhtar Ali'®, LingXiao He', Wenkai Li', Weikai Zhang' and Hui Huang"

Abstract

Background and objectives It is known that difficulty sleeping after a fracture can have negative effects on both
mental and physical health and may prolong the recovery process. The objective of this study is to explore how sleep
quality and psychological health are linked in patients with pelvic and acetabulum fractures.

Methods A study was conducted on 265 patients between 2018 and 2022 who had suffered pelvic and acetabulum
fractures. The study examined various factors, including age, gender, cause of injury, post-operative complications,
and injury severity. The study employed ordinal logistic regression to examine the relationship between various pelvic
fractures and seven subscales of the Majeed Pelvic Score (MPS), as well as the Sleep Disorder Questionnaire (SDQ) and
Beck Depression Inventory (BDI). The study focused on the postoperative outcome one year after surgery, and each
patient was assessed at the one-year mark after surgical intervention. Additionally, the study evaluated the functional
outcome, sleep quality, and psychological disorders of the patients.

Results From 2018 to 2022, a total of 216 patients suffered from pelvic and acetabulum fractures. Among them, 6.6%
experienced borderline clinical depression, and 45.2% reported mild mood disturbances. Anxiety was found to be
mild to moderate in 46% of Tile C and posterior acetabulum wall fracture patients. About 24.8% of patients reported
insomnia, while 23.1% reported sleep movement disorders. However, no significant correlation was found between
fracture types and sleep disorders. The mean Majeed pelvic score (MPS) was 89.68.

Conclusions Patients with pelvic and acetabular fractures typically experience functional improvement, but may
also be at increased risk for insomnia and sleep movement disorders, particularly for certain types of fractures.
Psychological well-being varies between fracture groups, with signs of borderline clinical depression observed in
some cases. However, anxiety levels do not appear to be significantly correlated with pelvic and acetabular fractures.
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Introduction

The term “pelvic fracture” refers to both acetabular and
pelvic ring fractures originating from high- and low-
energy trauma. In young patients, these fractures typi-
cally result from high-energy trauma, but in elderly
patients, they more frequently result from low-energy
trauma [1, 2]. Pelvic and acetabular trauma frequently
manifests as polytrauma and may result in fatal hemo-
dynamic instability [3]. After a pelvis fracture, the func-
tional result and health-related quality of life (HRQOL)
are not excellent; most patients do not resume their
previous activities [4]. After an acute orthopedic injury,
nearly one-third of patients experience depression, and
more than one-quarter experience PTSD [5]. After pelvic
ring fractures, chronic posttraumatic pelvic pain hurts
concerns with quality of life [6]. Patients with orthope-
dic trauma injuries are significantly more likely to expe-
rience psychological distress [7]. In addition to these
physiologic studies, posttraumatic psychological issues
like posttraumatic stress disorder, chronic pain, depres-
sion, and/or anxiety seem to play a role in the negative
functional outcomes [7-9]. Patients with depression and
those with chronic pelvic pain have various sleep patterns
[10]. A significant number of patients with post-trau-
matic stress disorder (PTSD)following injury also have
depression, according to studies. One study found that
four months after injury, 16 of 37 PTSD patients also had
major depression. Patients who have both major depres-
sion and PTSD simultaneously seem to experience more
problems than those who only have one of the two condi-
tions. In comparison to people who only have PTSD or
major depression, Shalev et al. discovered that patients
with comorbid PTSD and depression reported more
symptoms, felt more distress from those symptoms, and
performed worse in daily life [11, 12]. Orthopedic trauma
patients often suffer from anxiety and depression, which
can lead to negative surgical outcomes. Psychological
distress, chronic pain, and traumatic limb amputation
also contribute to adverse mental health outcomes [13].
Depression is a widespread mental health disorder that
affects a significant portion of the world’s population,
leading to a heavy burden on society [14—16]. Follow-
ing orthopedic trauma, the patient psychological status
has received less attention [17]. Sleep is crucial for rest,
recovery, information processing, and memory con-
solidation. After surgery, sleep deprivation can cause
changes in the sleep cycle, such as the absence of rapid
eye movement (REM) due to pain caused by inflamma-
tion. Surgical trauma may also lead to immunosuppres-
sion, which increases the risk of infection [18-21]. High
levels of the cytokine IL-6 at night can cause disrupted
and superficial sleep, while low levels are linked to deep
and restful sleep. Surgical inflammation may also con-
tribute to postoperative sleep disturbances, with major
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surgeries leading to the most significant disruption [22—
24]This cross-sectional study aims to investigate how
sleep quality and psychological health affect patients with
pelvic and acetabulum fractures. The study evaluates the
functional outcome, sleep quality, and psychological dis-
orders of the patients one year after surgical intervention.
The study also examines the relationship between vari-
ous pelvic fractures and seven subscales of the Majeed
Pelvic Score (MPS), as well as the Sleep Disorder Ques-
tionnaire (SDQ) and Beck Depression Inventory (BDI).
The hypothesis is that patients with pelvic and acetabular
fractures typically experience functional improvement
but may also be at an increased risk for insomnia and
sleep movement disorders, particularly for certain types
of fractures. psych logicalizes that psychological well-
being varies between fracture groups, with signs of bor-
derline clinical depression observed in some cases.

Patients and methods

The hospital database initially had 265 people, but due
to some unfortunate circumstances, contact informa-
tion for 48 patients was lost or modified, and one patient
passed away. This left us with only 216 patients, or 82%
of the initial group, who were eligible for the study. We
contacted these patients and asked them some ques-
tions before starting the interview using related ques-
tionnaires. To ensure a controlled study, we confirmed
whether the patients were currently taking any anti-psy-
chotic drugs or NSAIDs. We also asked if they had any
psychological or sleep disorders problems prior to their
pelvic fractures. After selecting the patients who met the
criteria, we interviewed them using questionnaires to
assess sleep problems, anxiety, and depression. 82% of
patients completed the questionnaires with no significant
difference in age, gender, Tile categorization or injury
severity score (ISS) compared to those not contacted.
The data of the remaining 18% were analyzed retrospec-
tively due to lost or changed contact information, includ-
ing age, gender, tile categorization, and ISS. The study
evaluated various factors, including age, gender, injury
severity, and post-operative complications, and assessed
the functional outcome, sleep quality, and psychological
disorders of the patients. The study aimed to clarify the
impact of sleep and psychiatric disorders on patients with
pelvic and acetabular fractures. To evaluate the func-
tional outcome of pelvic fractures and acetabulum and to
correlate them with sleep and psychological disorders, we
used the Majeed pelvic score. To minimize the negative
impact of concurrent injuries on the health of patients,
we assessed them one year after surgical intervention
for pelvic and acetabulum fractures. To ensure accuracy,
patients with severe and multiple injuries related to pel-
vic trauma were excluded from the study based on our
criteria. The Majeed Pelvic Score (MPS) is a widely used
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health-related quality of life instrument that assesses
pain, work, sitting, sexual intercourse, standing, walking
aids, unaided gait, and walking distance. The MPS score
ranges from 16 (worst health state) to 100 (best health
state) [25—27]. Baker et al. published the Injury Sever-
ity Score (ISS) in 1974, which describes the severity and
death probability in patients with multiple injuries. The
ISS compares injuries and outcomes retrospectively and
is easily accessible to clinicians and researchers. The
ISS has been the standard for trauma scoring for over
20 years [28]. Tile classification: Tile developed a clas-
sification system for pelvis bone fractures based on the
observed injury mechanisms, which include anterior-
posterior compression, lateral compression, and vertical
shear. His classification shows that the mortality rates
increase from type A to type C fractures, with the highest
mortality rates occurring after C2 injuries. Additionally,
B3 fractures have comparable mortality rates to C-type
fractures [29]. The Judet and Letournel classification
system is widely used by orthopedic surgeons to deter-
mine the appropriate surgical approach for acetabular
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fractures. Certain fracture patterns in the classification
have worse prognostic outcomes [30].

Inclusion exclusion criteria

The study included cases of pelvic and acetabulum frac-
tures classified according to Tile and Judet and Letournel
classification, which included Tile A, B, C, Ant wall and
column, Posterior wall, Transverse and Both columns’
fractures. However, the study excluded patients with
multiple severe trauma, spinal cord injuries, patients who
were conservatively treated for pelvic trauma, patients
under the age of 18, chain smokers and alcoholics. Addi-
tionally, patients who were on anti-psychotic or anti-
epileptic drugs, had neurological disorders, were using
Parkinson or Anti-Parkinsonian drugs, and those on
sleeping pills and antidepressive drugs were also excluded
from this study.(Fig. 1).

Sleeping disorders questionnaire

According to the International Classification of Sleeping
Disorders (ICSD3), sleep disorders are classified mainly
into parasomnias and insomnia which are further divided

Flow chart of the study

Total number of patients 265

INCLUSION: Pelvic and acetabulum fractures
according to Tile and Judet and Letournel
classification (Tile A, B, C, Ant wall and column,
Posterior wall, Transverse and Both columns’
fractures)

49 patients with severe multiple traumas, spinal
cord injuries, conservatively treated pelvic trauma,
patients under 18 years old, chain smokers, and
alcoholics were excluded.

Selected total number of patients 216

Classifications: Tile and Judet- Letournel

Questioners: Disease-specific functional

outcome: Majeed's pelvic score
Sleep disorder questioner (ICSD3),

Beck's Depression Inventory

SPSS version 22 (SPSS Inc, Chicago, IL, USA) was
used for descriptive analysis, correlative
analysis, and multiple regression analysis.

Zung Self-rating Anxiety Scale

Fig. 1 Study flow chart

Results and conclusion
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into sub types [31] sleep disorders classification. (Fig. 2).
SLEEP DISORDERS QUESTIONNAIRE: This question-
naire is designed to assist doctors in screening for insom-
nia and identifying potential sleep disorders. However, a
more comprehensive clinical assessment is required, and
a referral to a specialist may be necessary. We have uti-
lized questions 1-13, as shown in Fig. 3. The Diagnostic
Domains are as follows: (1) Insomnia: Q1-5. (2) Psychi-
atric Disorders: Q6-9. (3) Circadian Rhythm Disorder:
Q10. (4) Movement disorders: Q11-12. (5) Parasomnias:
Q13. (detailed questionnaire in supplementary files).

The zung self-rating anxiety scale

SAS is an assessment tool comprising of 20 questions
aimed at evaluating anxiety levels in individuals [32]. The
questions are categorized into four groups based on the
experienced symptoms: cognitive, autonomic, motor, and
central nervous system. It is a self-reporting test, which
means that the individual completes it themselves. The
scoring interpretations are as follows: 20-44 Normal
Range, 45-59 Mild to Moderate Anxiety Levels, 60-74
Marked Severe Anxiety Levels, and 75—80 Extreme Anxi-
ety Levels. (detailed questionnaire in supplementary
files). Lindsay and Michie published a study in 1988 in
the Journal of Mental Deficiency Research (32, 485-490),
where they adopted the Zung Self-Rating Anxiety Scale
(SAS) for individuals with intellectual disabilities (ID)
[33]. Research has shown that individuals with intellec-
tual disabilities (ID) often experience high levels of anxi-
ety [34—36]. The SAS-ID can be useful for research and
clinical purposes, such as assessing treatment effective-
ness over time [37].
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The Beck depression inventory

(BDI, BDI-1 A, BI-II), created by Aaron T. Beck, is a
21-question choice self; one of the most widely used psy-
chometric tests for measuring the severity of depression
[38] 0.0-9: Indicates minimal depression,10-18: Indi-
cates mild depression,19-29: Indicates moderate depres-
sion,30-63: Indicates severe. (detailed questionnaire
in supplementary files). The Beck Depression Inven-
tory (BDI) is a popular self-assessment tool to measure
depression. It consists of 21 items and has been used in
over 7,000 studies worldwide. The BDI was first proposed
by Beck et al. and has undergone two major revisions: the
BDI-IA in 1978 and the BDI-II in 1996 [39-43]. The BDI-
II is a reliable and cost-effective psychometric tool that
can distinguish between depressed and non-depressed
individuals. It has improved validity, making it suitable
for measuring depression severity in research and clinical
settings worldwide [44].

Statistical analysis

The sample size for this study was estimated using the
following formula: n=Z«/2"2 x P (1-P)/d"2. Based on a
previous studies [45-49], the prevalence of sleep disor-
ders in patients with orthopedic trauma was estimated to
be 40%. With a margin of error of 5%, a confidence level
of 95%, and a non-response rate of 10%, the estimated
sample size was 265.

A post-hoc power analysis was conducted to evaluate
the statistical power of the study. The analysis showed
that the study had a power of 80% to detect a significant
difference in sleep disorders between different fracture
types, assuming a significance level of 0.05.

Sleep disorder(icd3) classification

o  PARASOMNIAS
NREM RELATED PARASOMNIAS
Confusional arousals
Sleeping walking
Sleeping terrors
Sleeping-related eating disorders

e  REM-PARASOMNIAS

e  OTHER PARASOMNIAS

. ISOLATED SYMPTOMS AND NORMAL
VARIANTS

INSOMNIA

e Sleep-related breathing disorders
e Central disorder of hypersomnolence
. Circadian rhythm sleep-wake disorder

®  Sleep-related movement disorders

e Other sleep disorders

e  QOther parasomnias

e |[solated symptoms and normal
variants

Fig. 2 International classification of sleep disorders (ICSD3)
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Grade your answer by circling the number for each of the following Never Rarely Occasionally Mostly Always
Questions:
1 Do you have trouble falling asleep? 1 2 3 4 5
2 Do you have trouble staying asleep? 1 2 3 4 5
3 Do you have anything to help you sleep? 1 2 3 4 5
4 Do you use alcohol to help you sleep? 1 2 3 4 5
5 Do you have any medical condition that disrupts your sleep? 1 2 3 4 5
6  Have you lost interest in hobbies or activities? 1 2 3 4 5
7 Do you feel sad, irritable, or hopeless? 1 2 3 4 5
8 Do you feel nervous or worried? 1 2 3 4 5
9 Do you think something is wrong with your body? 1 2 3 4 5
10  Are you a shift worker or is your sleep schedule irregular? 1 2 3 4 5
11  Areyour legs restless and /or uncomfortable before bed? 1 2 3 4 5
12 ;Ila;su);oslllet;in told that you are restless or that you kick your legs 1 9 3 4 5
13 Do you have any unusual behaviors or movements during sleep? 1 2 3 4 5
14 Do you snore? 1 2 3 4 5
15 Have anyone said that you stop breathing gasp, snort or 1 2 3 4 5

Fig. 3 Sleep disorders questionaries

In this study, several statistical analysis models and
methods were used to examine the relationship between
various factors and the outcomes of interest. The study
employed ordinal logistic regression analysis to exam-
ine the relationship between various pelvic fractures and
seven subscales of the Majeed Pelvic Score (MPS), as well
as the Sleep Disorder Questionnaire (SDQ) and Beck
Depression Inventory (BDI). The purpose of the ordinal
logistic regression analysis was to determine whether
there was a significant relationship between the indepen-
dent variables (such as age, gender, cause of injury, post-
operative complications, and injury severity) and the
dependent variables (the MPS subscales, SDQ, and BDI).

Descriptive statistics were used to summarize the mean
scores for each domain of the MPS questionnaire. The
mean scores were calculated based on the responses of
the patients to the questions in each domain of the MPS
questionnaire.

Chi-square tests were used to determine whether there
were significant differences in the prevalence of sleep
disorders and psychiatric disorders among the different
categories of pelvic fractures. The study used correlation
analysis to examine the relationship between different
factors, such as the correlation between the MPS scores
and the SDQ and BDI scores.

In summary, the statistical analysis models and meth-
ods used in this study included ordinal logistic regression
analysis, descriptive statistics, chi-square tests, and corre-
lation analysis. These methods were used to examine the
relationship between various factors and the outcomes of
interest and to determine whether there were significant
differences among the different categories of pelvic frac-
tures. The results are presented as B-coefficients (B) with
95% Cls. All statistical analyses were performed using
SPSS, version 22 (SPSS Inc, Chicago, IL, USA), with con-
sultation from statistical experts. A p-value of 0.05 was
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considered statistically significant. Future studies with
larger sample sizes and more robust statistical power are
needed to further investigate the relationship between
pelvic and acetabular fractures, sleep disorders, and psy-
chological well-being.

Results

Demographic data

This table shows insights on patients with pelvic fractures
and the associated risk factors. The study evaluated 216
patients with different types of pelvic fractures based on
age, gender, ISS, and mechanism of injury. Most patients
were male, with car accidents and falls from heights
being the most common. MIPPO was the most common
surgical approach used. The included patients’ average
age was 48.24 years (SD 14.98), and the average ISS was
15.37 years (SD 8.07). Sixteen acetabulum fractures and
148 pelvic fractures (Tiles a, b, and c) were treated using
the Mippo method. Four transverse acetabulum fractures
were treated using the (MIPPO+Kocher-Langenbeck)
approach, 28 posterior acetabulum wall fractures were
treated using the KL approach, two pelvic Tile c-type
fractures, seven pelvic and eight acetabulum fractures
were treated using the ilioinguinal approach. 20 patients
(9%) who arrived in the ER were hemodynamically unsta-
ble (shock class 3 or higher). Complex fracture patients

Table 1 Patients characteristics
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had a markedly higher ISS and shock class and were more
frequently operated on and were more frequently treated
with operation/surgery). In 58% of patients, concurrent
injuries were found. In 44 patients (32.4%), there were
concurrent injuries to the lower extremities. 47 patients
(34.5%) had neurological damage, of whom 28 (20.6%)
had severe head trauma. Nine patients (6.6%) had focal
neurological deficits. One Tile B patient had a urethral
injury. The average follow-up time was two years, ranging
from four to one. 39 patients diagnosed with deep vein
thrombosis (DVT) due to pelvic fractures, and 8 patients
with acetabulum fractures were treated according to hos-
pital protocols for DVT, and all patients were stabilized.
Two patients in Tile A, three in Tile B, and one in Tile
C, as well as three patients with posterior wall fracture,
reported experiencing numbness or irritation in their
lower limbs. The Mippo Technique was used to treat
Tiles A, B, and C, which involves a pelvic incision that
can affect the skin and thigh. Posterior wall fracture and
its surgical treatment can lead to sciatic nerve damage.
Most of the symptoms went away with functional train-
ing or six months after surgery. However, one patient
from Tile B reported experiencing some wound irritation
one year after the surgery, but it had improved compared
to the symptoms experienced six months after the sur-
gery. (Patient characteristics are listed in (Table 1).

Total number=216 Tile (pelvic fractures)

Letournel-Judget (acetabulum fractures)

Tile A TileB Tile C Antwall Antcolumn Posteriorwall Transverse Both columns p-value
N 58 60 39 8 2 37 1M 1
Average Age 52.07 4823 46.05 44.75 42.00 45.62 47.09 61.00 0.3993
Male (%) 38[66] 371621 28(72)  4[50] 2(100) 31(84) 6[55] 1(100)
Female (%) 20 [34] 23 [38] 11 [28] 4[50] 0 6[16] 5[45] 0
ISS (P<0.001) 9.84 17 22 875 75 134 14.55 22 <0.001
Mechanism of injury
Car accident (%) 30[51] 311[52] 10 [26] 2 [25] 1 [50] 13 [35] 7 [64] 0
Fall from height (%) 16[28]  15[25]  21[54]  3[38] 1[50] 19[51] 3[27] 1(100)
Fall from same level (%) 712] 471 4111] 2 [25] 0 4111] 119] 0
Entrapment (%) 519 100171 4011] 1013] 0 103] 0 0
Surgical approaches
MIPPO (%) 53(91) 59 (98) 36 (92) 5[33] 1 [50] 31[8] 8(73) 0
MIPPO+KL (%) 0 0 0 0 0 0 4[36] 0
Kocher-Langenbeck (%) 0 0 1[3] 0 0 28 (76) 1[9] 0
llioinguinal (%) 417] 1121 2 [5] 0 1 [50] 6[16] 11[9] 0
Para rectus (%) 11[2] 0 0 3[38] 0 0 1 (100)
Neurological injury (%) 519] 10017] 2[5] [19]
Head trauma (%) 61[10] 5[8] 3 (8] [19]
Femoral neck fracture (%) 0O 112 4110] 2 [50] 3(8] 1[9] 0
Urogenital injury (%) 0 0 13]
Diabetic (%) 2[3] 2[3] 103 40111 2[18]
CHD (%) 5[9] 61[10] 2[5] 3 (8]
DVT (%) 10[17] 16 [27] 10 [26] 3[38] 6[16] 11[9] 1(100)
Shock> Grade 3 (%) 0 47 81[21] 2 [25] 6[16]
Limb Numbness/Irritation 2 [3] 31[5] 1[3] 31[8]
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Sleep disorders results

According to the sleep disorder questionnaires, neither
somatization nor circadian rhythm disorder was noted
in any pelvic or acetabulum fractures group. The rate of
Insomnia was relatively higher in Tile B 24 (40%), and
posterior acetabulum wall fractures 6(16%). Out of the
17 patients with pelvic fractures, those with Tile C had a
higher incidence of sleep movement disorders. Similarly,
among the 18 patients with acetabulum fractures, those
with a posterior acetabular wall had a higher likelihood of
experiencing sleep movement disorders Table 4.

Depression and anxiety results

The Table 4 provides information on various sleep and
mental health measures such as the Sleep Disorder Ques-
tionnaire (SDQ), Beck Depression Inventory (BDI), and
Zung Self-Rating Anxiety Scale, along with some demo-
graphic information about the participants in each group
such as gender and number of individuals. The results are
presented differently depending on the measure being
reported. For instance, the SDQ provides the percentages
of participants with insomnia, psychiatric disorders, and
movement disorders, while the BDI and Zung Self-Rating
Anxiety Scale report mean scores and the percentage of
individuals with different levels of depression or anxiety
severity. The percentage of participants reporting insom-
nia and psychiatric disorders is relatively high across all
groups, ranging from 16 to 40% and 5-10%, respectively.
Some groups have higher mean scores on the BDI and
Zung Self-Rating Anxiety Scale, indicating higher levels
of depression or anxiety compared to other groups. The
normal percentage of BDI and Zung Self-Rating Anxiety
Scale scores is high for most of the groups, implying that
many participants in each group are not experiencing sig-
nificant levels of depression or anxiety. The contingency
table reveals that the distributions of SDQ and Zung
are different when there are different fracture groups,
with respective p-values of (X2=29.255, p0.05), and
(X2=25.958, p0.05). While there was no distinguishable
correlation between anxiety and pelvic and acetabular
fractures, Tile B and posterior acetabular wall fractures
were more likely to have mild mood disturbance. Trans-
verse acetabulum fracture (27%) and Tile A, B, and C
(9%, 7%, and 10%), as well as the posterior wall (11%) all
showed signs of borderline clinical depression.The study
also investigated the relationship between various pelvic
fractures and sleep disorders using the SDQ and BDI. The
logistic regression was binary, with the outcome variable
being whether or not the patient had a sleep disorder or
depression. Table 4 shows the Sleep Disorder Question-
naire (SDQ), Beck Depression Inventory (BDI), and Zung
Self-Rating Anxiety Scale.
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MPS functional outcome scores

The table presents the results of an Ordinal logistic
regression analysis of Majeed pelvic score (MPS) with
various factors such as pain, work, sitting, sexual inter-
course, standing, gait unaided, walking distance, age,
sex, ISS, and fracture type. The table is divided into two
sections with the first section presenting the regression
coefficients, 95% confidence intervals, and p-values for
pain, work, sitting, and sexual intercourse for each of the
factors. The second section presents the regression coef-
ficients, 95% confidence intervals, and p-values for stand-
ing, gait unaided, walking distance, and MPS score for
each of the factors. The fracture type is further divided
into four categories, Tile A, Tile B, Tile C, and Acetabu-
lar, and the table provides the regression coefficients, 95%
confidence intervals, and p-values for each fracture type.
The table compares the various fracture types and their
impact on pain, work, sitting, sexual intercourse, stand-
ing, gait unaided, walking distance, and MPS score. The
study found that fractures classified as Tile A, B, and C
are associated with lower mobility issues, self-care prob-
lems, pain and discomfort scores, and fewer problems
with usual activity when compared to acetabular frac-
tures. Specifically, Tile B fractures were found to have
a significantly lower rate of usual activity issues com-
pared to acetabular fractures. Additionally, after surgery,
a high percentage of patients with each type of fracture
were able to return to work —88% for Tile A, 80% for
Tile B, and 86% for Tile C. Overall, the study suggests
that Tile A, B, and C fractures may have better outcomes
in terms of mobility, self-care, and pain compared to
acetabular fractures. The beta coefficients for mobility,
self-care, usual activity, and pain and discomfort were
—1.448 (95%CIL: -2.221-0.674), -1.259 (95%CI: -2.191-
0.326), -1.020 (95%CIL: -1.795-0.244), and —1.037 (95%
CI: -1.771-0.303), respectively, for Tile A fractures. The
corresponding beta coefficients for Tile B fractures were
—2.545 (95%CIL: -3.511-1.579), -1.828 (95%CI: -2.865-
0.792), -1.020 (95%ClI: -1.795-0.244), and —1.641 (95% CL
-2.402-0.879), respectively. For Tile C fractures, the beta
coefficients were —1.997 (95%CI: -3.049-0.945), -1.496
(95%CI: -2.648-0.343), and —1.332 (95% CI: -2.243-0.420)
for mobility, self-care, and pain and discomfort, respec-
tively. Each of the 216 patients finished the MPS, and the
median score was 89.68+10.04. After an hour of walk-
ing, more than 50% of patients with every fracture type
displayed a slight limp. However, following surgery, the
majority of patients were able to return to their jobs, with
88% of Tile A, 80% of Tile B, and 86% of Tile C patients
successfully returning to their jobs. The confidence inter-
vals provide a range of plausible values for the true effect
size or beta coefficient, which can help us assess the level
of uncertainty in the results.



Ali et al. BMC Geriatrics (2024) 24:314 Page 8 of 13

Table 2 Majeed pelvic score (MPS) Questionnaire results

MPS scores of all patients were divided into different Tile (pelvic) and Letournel-Judget(acetabulum fractures) classification
groups.

MPS Description MPS TileA% TileB% Tile Ante- Anterior Pos-  Transverse% Both
dimension scoring C% rior column% terior col-
wall% wall% umns%
Pain Intense, continuous at rest 5
Intense with activity 10
Tolerable, but limits activity 15 112 1 [50] 1131
Moderate activity, abolished 20 18[31]  6110] 40101 1[13] 31[8]
by rest
Mild, intermittent, normal 25 131221  7012] 40101 1013] 9[24] 31271 1(100)
activity
Slight, occasional or no pain 30 271471 46(77) 31(79) 6(75)  1[50] 24 [65] 8(73)
Work No regular work 4 3 [4] 112 1[3] 1[50]
Light work 8 2 [3] 2 [3] 2 [5] 113]
Change of job 12 2 [3] 2[3] 2051 10131 1[50] 1[3] 1[9]
Same job, reduced 16 281[48]  29148] 10[26] 31[38] 17 [46] 5 [45] 1(100)
performance
Same job, same performance 20 23[401  19[32] 24[62] 4[50] 18 [49] 5 [45]
Sitting Painful 4 1[2] 2[6]
Painful if prolonged or 6 2[3] 2[3] 1013]
awkward
Uncomfortable 8 26 [45]  25[41] 11[28] 2[25] 2(100) 10271 31[27] 1(100)
Free 10 30521  32[53] 24[62] 5[63] 24 [65] 8(73)
Sexual Painful 1 471 23] 2[5] 31[8]
intercourse
Painful if prolonged or 2 23] 8[13] 40101 10131 11[50] 318] 119
awkward
Uncomfortable 3 171291 11018  5[13] 1[50] 6[16] 2[18] 1(100)
Free 4 35[60] 38[63] 26(67) 7(88) 25(68) 8(73)
Walking Bedridden or almost bedridden 2
aids
Wheelchair 4
Two crutches 6
Two sticks 8 1031
One stick 10 519] 9[15] 7018 1[12] 50141 11[9]
No sticks 12 53(91) 51(85) 31(79) 7(88) 2(100) 32(86) 10(91) 1(100)
Gait Cannot walk or can barely walk 2
unaided
Shuffling small steps 4 13] 1 [50]
Gross limp 6 21[3] 1[3] 21[5]
Moderate limp 8 6 [10] 518] 6[15] 10131 1[50] 11[9]
Slight limp 10 14[24]  34[57] 16[41] 4[50] 15[41] 6[55] 1(100)
Normal 12 36[62]  21[35] 15[38] 31[38] 20[54] 4[36]
Walking Bedridden or few meters 2
distance
Very limited time and distance 4 112] 1 [50] 103]
Limited with sticks, difficult 6 23] 112] 2[5]
without prolonged standing
possible
One hour with a stick, limited 8 471 471 1[3] 103]
without
One hour without sticks, slight 10 34[59] 34[57] 241[62] 4[50] 1[50] 23[62] 6[55] 1(100)
pain or limp
Normal for age and general 12 110191 21351 12[31] 41[50] 12[32] 5[45]

condition
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Table 2 (continued)
MPS scores of all patients were divided into different Tile (pelvic) and Letournel-Judget(acetabulum fractures) classification
groups.
MPS Description MPS TileA% TileB% Tile Ante- Anterior Pos- Transverse% Both
dimension scoring C% rior column% terior col-
wall% wall% umns%
Majeed 51-60 1[2] 2[5] 1[50] 103]
pelvic
score rank
61-70 2[3] 2[3] 1[3]
71-80 417] 9[15] 3[8] 1 [50] 3[8]
81-90 21 [36] 131221  9[23] 31[38] 10271 41[36] 1(100)
91-100 30[521 36[60] 24[62] 5(63] 23[62] 7(64]

After walking for an hour, most patients experienced only mild pain or limping. Following surgery, Tile A, Tile B, and Tile C patients were able to return to work. The
average MPS score was 89.68+10.04. MPS scores range from 51 to 100, with rankings based on groups of ten. Of the total patients, 186 (86%) scored higher than 80

According to our findings, a positive relationship
exists between age and the degree to which pain, work,
sexual activity, and walking distance are affected. At the
same time, there is a negative relationship between age
and the total MPS score. The average MPS scores did
not significantly differ between the various types of frac-
tures. dummy variables were used in the logistic regres-
sion analysis to represent the different types of pelvic
fractures. (Majeed Pelvic Score (MPS) questionnaire
results and employed ordinal logistic regression of MPS.
Tables (2 and 4).

Discussion

Our study found that many patients with Tile b ¢ and
posterior acetabulum wall fractures experienced mild
mood disturbances. Compare to study of Martin MP et
al. higher levels of depression and anxiety symptoms were
associated with poorer functional outcomes in patients
with Tile C pelvic injuries [50] but we didn’t find though
no severe depression, anxiety or somatization disorders
were observed, some types of fractures may be associated
with borderline clinical depression. In a diverse cohort of
orthopedic trauma patients, clinically relevant depres-
sion was prevalent at a rate of close to 45%. Depression
and overall disability have a strong relationship. The risk
of depression may also rise in the presence of an open
fracture [51]. Chronic pelvic pain is unknowingly linked
to sleep issues, depression, and anxiety [52].In our study,
we found that Insomnia was more common in Tile B 24,
affecting 40% of the patients. We also observed that sleep
movement disorders were more frequent in patients with
Tile C pelvic fractures. Similarly, patients with posterior
acetabular wall fractures were more likely to experience
sleep movement disorders. Our study results were simi-
lar to LU K et al’s regarding sleeping disturbance, but
with gender specificity and time difference in their study
results. Our study’s results were taken one year postop-
erative, and more than half of all patients still reported
having trouble sleeping. LU K’s study, on the other hand,

found that sleep disturbances were more likely to affect
women than men, but their results were taken three
months after surgery [49]. Women may be more suscep-
tible to insomnia after trauma, with a strong association
found among women but not men (Nicole A. et al.) [53].
In a study by Matthew C Swann et al. their findings sug-
gest that sleep disturbance is both highly prevalent in
Pittsburgh sleep quality index (86%) and severe (54.6% )
in patients recovering from a traumatic orthopedic injury
[47]. Stephen Breazeale et al. discovered four symptom
cluster profiles that they categorized as Physical Symp-
toms Only, Mild, Moderate, and Severe Psychological
Distress in orthopedic trauma patients. Pelvic injuries
can cause long-lasting physical pain and mental health
issues. Participants in a study conducted by Kenleigh R
reported higher levels of PTSD, depression, and prob-
lematic alcohol use one year after injury [54]. A study by
Zhen Hong et al. found that 28.20% of 468 patients with
traumatic fractures had acute stress disorder (ASD) [55].
Another study by Shalev et al. (2017) explored the rela-
tionship between comorbid PTSD and depression on
psychological well-being and functional outcomes fol-
lowing orthopedic trauma. The study found that patients
with comorbid PTSD and depression experienced more
symptoms, felt more distress from those symptoms, and
performed worse in daily life than patients with only one
of these conditions. While our study did not find a sig-
nificant correlation between anxiety and pelvic and ace-
tabular fractures, the study by Shalev et al. highlights the
importance of exploring comorbid conditions in orthope-
dic trauma patients [56]. When compared to acetabular
fracture, Tile B fractures are less likely to cause problems
with work, sitting, and sexual activity According to our
findings, there is a positive association between age and
the degree to which a person experiences pain, works,
has sex, and walks a distance, whereas there is a nega-
tive correlation between age and the total MPS score.
Studies have shown that age-related changes in the body;,
such as hormonal changes and decreased muscle mass,
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Table 4 Sleep Disorder Questionnaire (SDQ), Beck Depression Inventory (BDI), Zung Self-Rating Anxiety scale score and p-value

TileA TileB Tile C Ant wall Ant Posterior Transverse Both X2 p-

column  wall columns value

N 58 60 39 8 2 37 11 1

SDQ 29.255 0.01

Insomnia (%) 19 [33] 24 [40] 10 [26] 2 [25] 0 6[16] 1109] 0

Psychiatric disor- 3[5] 518] 4110] 0 4110] 2[18] 0

der (%)

Circadian Rhythm 0 0 0 0 0 0 0 0

(%)

Movement disor- 5 [9] 3[5] 9[23] 2 [25] 1 [50] 12 [32] 2[18]

ders (%)

Somatization (%) 0 0 0 0 0 0 0 0

BDI(SD) 9.224+3.99 11.65+4.69  11.90+4.14  9.13+3.13 14+£0.00  12.38+4.16 11914559  15+0.00 19309 0.153

Normal (%) 32[55] 29 [48] 16 [41] 0 0 13 [35] 5 [46] 0

Mild Mood Distur- 21 [36] 27 [45] 19 [49] 4[50] 2(100) 20 [54] 31271 1[1]

bance (%)

Borderline Clinical 5 [9] 471 4110] 0 0 4011] 3271 0

depression (%)

Moderate depres- 0 0 0 0 0 0 0 0

sion (%)

Severe Depression 0 0 0 0 0 0 0 0

(%)

Extreme Depres- 0 0 0 0 0 0 0 0

sion (%)

Zung(SD) 307141755 309341942 2238+1650 2238+1650 3.00+141 4665+17.80 4136+2543 56.00+0.00 25958 0.026

Normal (%) 44(76) 40(67) 18 [46] 8(100) 2(100) 20 [54] 6 [55] 0

Minimal to Moder- 13 [22] 19 [31] 18 [46] 1013] 0 17 [46] 3[27] 1(100)

ate (%)

Severe Anxiety (%) 1 [2] 112] 3[8] 0 0 0 2[18] 0

Most extreme (%) 0 0 0 0 0 0 0 0

can lead to these issues [57]. Chronic pain is a common
health problem in older adults, with prevalence rates
ranging from 25-76% [58]. As people age, their body tis-
sues may become less resilient, leading to increased risk
of injury and chronic pain. Chronic pain can limit physi-
cal activity and impair mobility, making it difficult for
older adults to engage in work or leisure activities [59].
Reduced mobility and physical activity are also com-
mon in older adults, with studies showing that physical
activity levels decline with age [60]. Sexual dysfunction
is another issue that becomes more common as people
age, with studies indicating that up to 40% of older adults
experience sexual problems [61]. Patients with pelvic ring
injuries have reasonable long-term physical functioning
and quality of life, but it is significantly lower compared
to other groups in the general population [62]. Screen-
ing injured patients and providing timely intervention
for posttraumatic stress disorder (PTSD) and depres-
sion could improve outcomes and quality of life [63].
Our study revealed that patients with pelvic fractures
had better results in the MPS scores compared to those
with acetabular fractures. The pelvic fracture group dem-
onstrated superior performance in walking, distances,

work, sitting, and sexual activities compared to the ace-
tabular fracture group. These findings suggest that pel-
vic fractures may have a better prognosis and improved
functional outcomes compared to acetabular fractures.As
per our earlier results, patients who had acetabular frac-
tures recorded lower scores on the Majeed Pelvic Score
(MPS) in comparison to patients with other types of pel-
vic fractures. The complex anatomy of the acetabulum
and the difficulty involved in surgical repair may contrib-
ute to worse outcomes. Additionally, acetabular fractures
are often caused by high-energy trauma and can be asso-
ciated with other injuries or complications [64]. Some
people may have negative reactions to surgical implants,
such as allergies to metals, methacrylate’s, and antibiotics
those with a history of material reactions should undergo
pre-implant testing to explore alternative options [65].
In our study some individuals reported numbness and
irritation in the implant area and their thighs. Identifica-
tion of the root cause and appropriate treatment to alle-
viate any numbness or irritation is crucial. A study by
Katherine F et al. found that sexual function was notably
reduced after experiencing a pelvic fracture, with a sig-
nificant decrease in the quality of life. Sexual dysfunction
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is an independent risk factor for decreased quality of life
following the injury [66]. However, many of the patients
included in our study did not answer questions related to
sexual activities, which is considered an essential factor
for of life as included in our questionnaires.

Limitations

Due to the small number of patients with acetabu-
lum subgroup fractures and the fact that most patients’
information was either missing or inaccurate, we did
not perform a comparative study of various approaches
to treating pelvic and acetabulum fractures. The ques-
tionnaires did not address the socioeconomic problems
that have a significant impact on people’s psychological
well-being. The concurrent injuries were present in 58%
of the patients, which could act as a major confound-
ing factor and may have influenced the results and con-
clusions of the study. Further comparative studies are
needed to confirm the psychological and health-related
issues and reduction quality in pelvic and acetabulum
fractures treated with different approaches. Most middle-
aged patients and patients over 60 or 70 years old didn’t
respond to sex questions due to the culture and privacy.

Conclusion

Our study found that 80% of patients showed better
mobility and comfort in performing daily activities after
surgical intervention for pelvic and acetabular fractures.
However, older and middle-aged patients may experience
anxiety and depression. Also, certain types of fractures
were associated with an increased risk for insomnia and
sleep movement disorders. Pelvic and acetabular fracture
patients may experience borderline clinical depression.
Anxiety levels do not seem to be significantly associated
with these fractures. Understanding these psychologi-
cal challenges can aid medical professionals in creating
personalized treatment plans. Our study highlights the
importance of a multidisciplinary approach to care for
orthopedic trauma patients with pelvic injuries. Psycho-
logical screening and intervention should be integrated
into their recovery. It is especially important to monitor
patients with posterior acetabulum wall fractures and
Tile-C pelvic fractures.
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