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Abstract
Objective: To gain a better understanding about the nature of fear of falling, this study analyzed
associations between psychological and physical aspects related to fear of falling and falls efficacy in hip/
pelvic fracture patients.
Design: Baseline data of a randomized controlled trial.
Setting: Geriatric inpatient rehabilitation hospital.
Subjects: In all, 115 geriatric patients with hip/pelvic fracture (mean age: 82.5 years) reporting fear of
falling within first week of inpatient rehabilitation.
Interventions: None.
Main measures: Falls efficacy (Short Falls Efficacy Scale–International; Perceived Ability to Manage
Falls), fear of falling (one-item question), fall-related post-traumatic stress symptoms (six items based on
Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV) criteria), physical performance (Short
Physical Performance Battery) and psychological inflexibility (Acceptance and Action Questionnaire-II)
were assessed.
Results: Path analyses demonstrated that low falls efficacy (Short Falls Efficacy Scale International) was
significantly related to poor physical performance (β* = –.277, P ⩽ .001), but not to psychological inflexibility
and fall-related post-traumatic stress symptoms (P ⩾ .05.). Fear of falling was directly associated with fallrelated post-traumatic stress symptoms (β*= .270, P = .007) and indirectly with psychological inflexibility
(β*= .110, P = .022). Low perceived ability to manage falls was significantly related to previous falls (β* = –.348,
P ⩽ .001), psychological inflexibility (β* = –.216, P = .022) and female gender (β* = –.239, P ⩽ .01).
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Conclusion: Falls efficacy and fear of falling constitute distinct constructs. Falls efficacy measured with
the Short Falls Efficacy Scale International reflects the appraisal of poor physical performance. Fear of
falling measured by the single-item question constitutes a fall-specific psychological construct associated
with psychological inflexibility and fall-related post-traumatic stress symptoms.
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Introduction
Hip fractures are a major health issue for older
adults.1 About 50%–68% of hip fracture inpatients
report fear of falling2–4 and are at risk of poorer
rehabilitation outcomes,5 the avoidance of physical
activities and functional dependence.4
Because of different conceptualizations of fear
of falling, there is some ambiguity in previous
research.6 Based on Social Cognitive Theory,7 fear
of falling originally has been conceptualized as
“low perceived self-efficacy”8 in regard to beliefs
and confidence about one’s ability to avoid a fall.
In more recent literature, the distinctiveness of fear
of falling as an an and falls efficacy was underlined.6 In hip fracture patients, falls efficacy measured with the Falls Efficacy Scale International9
appears more closely associated with physical performance than to psychological constructs.10
The Perceived Ability to Manage Falls Scale11
is a further self-efficacy assessment that was found
to be linked to generalized fear.11 Psychological
aspects have strong associations to fear of falling
measured with a single-item question.12 Fall-related
post-traumatic stress symptoms are a possible affective consequence following a severe injurious fall.
The reported prevalence as well as associations
with fear of falling over the rehabilitation trajectory
is inconsistent in previous research.13,14
Only little is known about emotion regulation
processes underlying the different aspects of fear of
falling. Psychological flexibility and inflexibility as
a dimension of emotion regulation have received
significant attention within clinical psychology
during the last 20 years. Psychological inflexibility
refers to the “rigid dominance of psychological
reactions over chosen values and contingencies in

guiding actions,”15 so that the person is not able to
act in a flexible and context-sensitive manner. This
construct has been found to be predictive for a wide
range of psychological disorders and psychological
distress caused by traumatic events.16
The aim of this study is a better understanding of
the effects of physical performance and psychological inflexibility on different aspects of fear of falling with sex and previous falls as further predictors.
Fall-related post-traumatic stress symptoms were
considered as a possible mediator (Figure 1).

Methods
For the cross-sectional data analyses, we used baseline data of community-dwelling hip/pelvic fracture
patients participating in a randomized, controlled
intervention study to reduce fear of falling.17 The
study protocol of this trial was approved by the ethics committee of the University of Tübingen and
registered at www.isrctn.org (ISRCTN79191813).
Data were collected between April 2011 and
August 2013. Participants were consecutively
recruited from a geriatric rehabilitation department
of a German hospital. Main inclusion criteria were
age >60 years, hip or pelvic fracture, the absence
of cognitive impairment (Orientation–Memory–
Concentration Test ⩾10)18 and presence of fear of
falling indicated by (a) frequent negative memories
about the injurious fall, (b) concerns to fall in at
least one specific activity during current recovery
process after the fracture and (c) very concerned to
fall again in the next year. Full data of recruitment
and data collection procedure were published pre
viously.17 For measuring fall-related concerns and
fears, we used two different measures: A single-item
question (“In general, are you afraid of falling?”)
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Figure 1. Hypothesized path model to explore effects on fear of falling and falls efficacy.

Solid lines: direct effects; dotted lines: specific indirect effects; SPPB: Short Physical Performance Battery; AAQ-II: Acceptance and
Action Questionnaire II; PAMF: Perceived Ability to Manage Falls; Short FES-I: Short Falls Efficacy Scale International.

with a 4-point Likert-type scale (scores from (0)
“not at all,” (1) “a little,” (2) “quite a bit,” (3) “very
much”)19 and the Short Fall-Efficacy Scale Inter
national (Short FES-I), which measures the level of
concern about falling during social and physical
activities inside and outside the home.9 Higher
scores indicate higher levels of fall-related concerns. The internal consistency of the Short FES-I
was good for our sample (Cronbach’s α = .83).
With the Perceived Ability to Manage Falls
Scale, we measured self-efficacy components independent from specific physical activities.11 The
five items capture the respondents’ beliefs to avoid
falls and to handle falls when they occur. Sum
scores (4–20) with higher values reflect higher
self-efficacy. Adequate internal consistency was
shown within our sample (Cronbach’s α = .66).
Fall-related post-traumatic stress symptoms
were assessed with six items based on criteria of
the Diagnostic and Statistical Manual of Mental
Disorders (4th ed.; DSM-IV),20 including four
items from criteria B (re-experiencing the fall

event): (a) recurrent and distressing recollections
of the fall event, (b) distressing dreams of the fall
event, (c) intense psychological distress and (d)
physical reactivity at exposure to internal or external cues that symbolize an aspect of the fall event.
The further two items from criteria C (avoidance of
stimuli associated with the fall) were (e) efforts to
avoid thoughts, feelings or conversations and (f)
activities associated with the fall event. Responses
were scored (0) “never,” (1) “rather rarely,” (2)
“occasionally” and (3) “frequently.” Sum score
was used with a range from 0 to 18. Cronbach’s
alpha showed good internal consistency (α = .76).
Psychological inflexibility was assessed with
the Acceptance and Action Questionnaire-II
(AAQ-II).21,22 The seven items capture the respondents’ unwillingness to deal with unpleasant emotions and experiences. Higher scores on AAQ-II
are indicative for higher levels of psychological
inflexibility with a total score range from 7 to 49.
Cronbach’s alpha for the current sample proved
excellent reliability (α = .89).
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Physical performance was assessed by the use of
well-established and validated Short Physical
Performance Battery (SPPB), including subtests for
static balance, walking and sit-to-stand performance.
Due to safety reasons, the patients were not asked to
do the chairs stands “as quickly as possible.” Habitual
walking speed was assessed during one walk of a distance of 4 m as some of the hip and pelvic fracture
patients could not perform two walks during early
inpatient rehabilitation as prescribed in the original
protocol. Performances of subtests were summarized
to a sum score ranging from 0 to 12 with higher
scores indicating a better physical performance.23
Participants’ history of falls was measured by
categorized number of falls within last 12 months
via retrospective self-report including their fall
causing the fracture (1 fall, 2 falls and ⩾3 falls).
Falls were defined as “an unexpected event in
which the participants come to rest on the ground,
floor, or lower level.”24
With the Anxiety Subscale of the Hospital
Anxiety and Depression Scale (HADS-A),25 an additional well-known measure was included in the
descriptive and bivariate analyses to present associations with the AAQ-II and the other measures. The
HADS-A includes seven items with a 4-point Likerttype scale and total scores from 0-21.

determination (R²) are reported to describe direct
and indirect effects and proportion of variance in
the dependent variables that can be explained by the
independent variables.

Statistical analyses

Correlations

Associations between variables were calculated by
Spearman’s rank correlation coefficient (rs). The
statistical analysis was conducted at a 95% confidence interval (CI); a P value <.05 was considered
statistically significant (two-sided). Basic analyses
were conducted via IBM SPSS 24 Version.
The hypothesized path model was tested using
Mplus Version 6.1.26 Due to the exploratory character of our model without a priori hypothesis on specific path associations, a saturated path analysis was
derived. Therefore, fit indices are not reported. For
estimating confidence limits and standard errors
for indirect effect testing a non-bias-corrected bootstrap approach was used.27 An indirect effect was
considered to be significant if its 95% bootstrap CIs
from 10,000 bootstrap samples include zero or not.
Standardized beta-weights (β*) and coefficients of

The results of bivariate correlation analyses among
the variables are listed in Table 2. The measures on
fear of falling and falls efficacy were significantly
but solely moderately correlated. The highest correlation between these measures and physical performance was found for the Short Falls Efficacy
Scale International. Psychological inflexibility
was strongly linked to higher levels of fall-related
post-traumatic symptoms and only very modestly
with the three fear of falling measures. Both psychological inflexibility and fall-related post-traumatic stress symptoms were closely associated
with anxiety. Non-fall-specific symptoms of anxiety were modestly correlated with the single-item
question on fear of falling and the Short Falls
Efficacy Scale International, but not with the
Perceived Ability to Manage Falls scale. The latter

Results
Participants
Of the 759 patients with hip or pelvic fracture
screened for eligibility, 115 were included in the
study according to inclusion criteria (Figure 2). The
present sample showed high functional restrictions
and very low falls efficacy as indicated by high
scores on the Short Falls Efficacy Scale International.
According to previous cut-off points,28 two-thirds of
our sample (n = 75; 65%) reported high concerns
about falling (Short Falls Efficacy Scale International
score ⩾14). In contrast, only 40% of the patients felt
somewhat afraid or very afraid of falling when asked
with the single-item question on fear of falling. Posttraumatic stress symptoms were also present within
our cohort, since half of the participants (n = 66;
49%) reported occasional (n = 33; 29%) or frequent
(n = 23; 20%) recurrent and distressing recollections
of the fall event. All descriptive measures are presented in Table 1.
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Figure 2. Participant flow in the study.

is the only measure that was significantly related
to the number of previous falls.

Path analysis
The path analytic model (Figure 3) demonstrated
that higher levels of fall-related concerns measured
by the Short Falls Efficacy Scale International were
only significantly determined by poor physical performance, but not by other psychological dimensions like increased fall-related post-traumatic
stress symptoms and psychological inflexibility. In
contrast, fear of falling showed a significant association to fall-related post-traumatic stress symptoms, which in turn was strongly affected by
psychological inflexibility. In addition to these
direct effects, we found a significant indirect effect

of psychological inflexibility on fear of falling via
post-traumatic stress symptoms.
Higher psychological inflexibility was associated with lower perceived ability to manage falls.
In line with the bivariate analyses, females and
individuals with multiple falls within the last year
experienced significantly lower abilities to manage
falls. Noteworthy, the proportion of variance
explained of the dependent variables was lowest
for the Short Falls Efficacy Scale International and
highest for perceived ability to manage falls.

Discussion
This study demonstrated that low falls efficacy
measured with the Short Falls Efficacy Scale
International is primarily associated with poor
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Table 1. Descriptive information about sociodemographic and clinical variables.
Characteristic (n = 115)

Mean (SD)

Age (years)
Gender: female
Falls within last 12 months
One fall (only the injurious fall)
Two falls
More than or equal to three falls
One-item fear of falling
Not at all afraid
Slightly afraid
Somewhat afraid
Very afraid
Short FES-I
PTSS
PAMF
AAQ-II
SPPB
HADS-A

82.5 (6.8)

N (%)
87 (76)
66 (57)
23 (20)
26 (23)
21 (18)
48 (42)
34 (30)
12 (10)

15.8 (4.9)
5.1 (4.2)
12.9 (2.3)
19.0 (7.3)
3.0 (2.0)
5.6 (3.9)

AAQ-II: Acceptance and Action Questionnaire-II; HADS-A: Hospital Anxiety Depression Scale–Anxiety Subscale; PTSS = fallrelated post-traumatic stress symptoms; PAMF: perceived ability to manage falls; Short FES-I: Short Falls Efficacy Scale
International; SPPB: Short Physical Performance Battery.

Table 2. Bivariate correlations between fear of falling (one-item question), falls efficacy (Short Falls Efficacy Scale
International, Perceived Ability to Manage Falls), sociodemographic and clinical variables.
Measure

1

1. Age (years)
2. Gender (reference: male)
3. Falls (last 12 months)
4. One-item FoF
5. Short FES-I
6. PTSS
7. PAMF
8. AAQ-II
9. SPPB
10. HADS-A

−
.33**
.12
.06
.05
.16
−.13
.05
.03
.04

2
−
−.08
.07
.02
.16
−.22*
.06
.05
.11

3

4

5

6

7

8

9

−
−.29**
.45**
−.20*
.55**

−
−.26**
.23*
−.17

−
−.27**
.53**

−
−.26**

−
.05
.11
.07
−.35**
.02
−.14
.03

−
.45**
.39**
−.31**
.30**
−.30**
.37**

−
.31**
−.33**
.28**
−.37**
.31**

AAQ-II: Acceptance and Action Questionnaire-II; HADS-A: Hospital Anxiety Depression Scale–Anxiety Subscale; PAMF:
Perceived Ability to Manage Falls; One-item FoF: one-item fear of falling; PTSS: fall-related post-traumatic stress symptoms; Short
FES-I: Short Falls Efficacy Scale International; SPPB: Short Physical Performance Battery.
Level of significance *P < .05; **P < .01.

physical performance in a sample of hip and pelvic
fracture patients after admission to inpatient rehabilitation. In contrast, higher fear of falling is associated with other psychological dimensions like

increased psychological inflexibility and fallrelated post-traumatic stress symptoms.
The percentage of persons with high fall-related
concerns in our cohort (65%) was comparable with
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Figure 3. Results of the path analyses to examine fear of falling and falls efficacy including direct and indirect
effects.
AAQ-II: Acceptance and Action Questionnaire-II; Short FES-I: Short Falls Efficacy Scale-International; SPPB: Short Physical
Performance Battery.
Significant total indirect effects from AAQ-II to Short FES-I (P < .05) (not shown in the model) are presented.
Solid lines = direct effects; dotted lines = specific indirect effects.
β*: estimated values of standardized regression coefficients.
R²: squared multiple correlation coefficient indicating explained variance of endogeneous variables.
***P < .001; **P < .01; *P < .05.

a previous study (62%) using the 16-item Falls
Efficacy Scale International at four weeks post surgery.2 In comparison to this previous study, fear of
falling captured by the single item question was
more often reported by the patients of the current
study who were screened for at least some fear of
falling symptoms (40% vs 27%).
Noteworthy, there is a substantial difference
between the levels of fear of falling measured by the
Short Falls Efficacy Scale International and the
single item question in the current study. In contrast
to community-dwelling older adults,9 Short Falls
Efficacy Scale International scores in our sample
were also found to be high in individuals, who did
report no or little fear of falling (data not shown
here). This was especially true for those individuals

with very low physical performance. For at least a
subgroup of patients with high physiological risk of
falling, concerns to fall may reflect the patients’
awareness of their high actual fall risk. This realistic
appraisal of one’s high fall risk during this early
period of rehabilitation can lead to low falls efficacy
without having maladaptive fear of falling. This
argumentation is in line with previous literature on
perceived and physiological fall risk described for a
sample of community-dwelling elderly.29
In contrast to the Short Falls Efficacy Scale
International, fear of falling captured by a single
item is rather linked to psychological correlates
such as psychological inflexibility and fallrelated post-traumatic symptoms. This result
confirms previous findings describing fear of
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falling measured with a one-item question as an
anxiety reaction.28
Perceived ability to manage falls has been found
to be associated with generalized fear in community-dwelling elderly.11 In our sample, the Perceived
Ability to Manage Falls Scale had a lower internal
consistency, but showed significant associations to
previous falls, psychological inflexibility and sex.
For those patients with low confidence to prevent
and cope with falls, it seems important to provide
knowledge on fall prevention and to promote fallrelated self-efficacy (e.g. fall prevention behavior,
how to get up from the floor).
Previous research showed that older community
dwellers using inflexible emotion regulation strategies like experiential avoidance more frequently
reported higher levels of anxiety.30 Anxiety in turn
was linked to fear of falling in community-dwelling
older adults.31 Our study could show significant
associations between psychological inflexibility
and fall-related post-traumatic symptoms, fear of
falling and perceived ability to manage falls. The
avoidance of thoughts depicts also one core criterion of post-traumatic symptoms. Therefore, it is
not surprising that psychological inflexibility seems
to be predictive for post-traumatic symptoms, confirming results from studies in diverse populations
after surviving a traumatic incident.16
With a few exceptions, emotion regulation has
been widely disregarded in the fear of falling
research. One recent study conducted in a non-clinical population found similar high bivariate associations between a more extensive emotion regulation
assessment and anxiety measured with HADS like
in our study (r = .47 vs r = .53 in our study). The correlation between emotion regulation and the 16-item
Falls Efficacy Scale International was slightly
higher (r = .36) in that community sample was compared to measures on the same domains in our inpatient sample (r = .28).32 This comparison points in
the same direction that emotion regulation in our
sample is significantly less correlated with the Falls
Efficacy Scale International rather than with anxiety. Experiential avoidance as an aspect of psychological inflexibility might be a factor in the
downward spiral of activity avoidance and subsequent functional decline reported for hip fracture
patients after hospital discharge.4 Improving the
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patient’s ability to experience fall-related thoughts
and fears without needless defense and avoidance
could be a future addition of interest to recent cognitive behavioral approaches for older adults with
fear of falling.
We also take account for the limitations of our
study. This study used a selective group of hip fracture patients without significant cognitive impairment and at least some concerns about falling, so
that findings are not generalizable for all hip and
pelvic fracture patients. Despite the widespread use
of the AAQ-II in both clinical and scientific contexts, a lack of discriminant validity is criticized. It
is questioned whether the associations found
between the AAQ-II as a measure of psychological
inflexibility and measures related to psychological
well-being are only due to a similar operationalization.16 Due to the lack of validated measures of
fall-related post-traumatic stress symptoms, we
used a self-developed symptom questionnaire
based on DSM-IV criteria. In addition, the crosssectional design does not allow conclusions about
robust causal associations and differences over the
process of functional recovery.
The present results confirm the argumentation
in previous conceptualizations6 that falls efficacy
and fear of falling are different constructs. The
close association between the Short Falls Efficacy
Scale International and physical performance
scores are in line with previous findings which
demonstrated the suboptimal construct validity of
the original 16-item version of the questionnaire in
hip fracture patients.10 Furthermore, cut-off values
of the Short Falls Efficacy Scale International
found in community-dwelling elderly33 may not be
adequate in more functionally restricted target
groups. Fall-related post-traumatic symptoms were
prevalent in at least a subgroup of hip and pelvic
fracture patients and highly correlated with anxiety. The role of psychological constructs including
anxiety, fall-related post-traumatic symptoms and
psychological inflexibility for developing either a
more generalized or a highly contextual fear of
falling need further investigation. Furthermore,
future empirical research testing the hypothesis
that maladaptive fear of falling is always concurrent with anxiety while adaptive fear of falling is
not34 would be of interest in our target group.
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With this study, we have advanced the discussion for a better understanding of fall-related selfefficacy and fear of falling in hip and pelvic fracture patients after admission to rehabilitation.
Psychological inflexibility seems to be a further
facet in the puzzle and might have an effect on how
hip and pelvic fracture patients cope with the fall
event and its consequences. Assessments on fear of
falling or falls efficacy in hip and pelvic fracture
patients should always be interpreted with regard to
the actual fall risk and activity avoidance due to fear
of falling. Patients should be educated and supported in a realistic and context-sensitive fall risk
appraisal and situation-specific behavior including
a secure use of prescribed walking aids. Situationspecific behavior can include both asking or ringing
the call bell and waiting for assistance in fall risk
situations as well as coping with own maladaptive
fears to benefit most from rehabilitation.35
Clinical messages
•• Short Falls Efficacy Scale International
scores are mainly associated with physical performance.
•• Fall-related post-traumatic symptoms
are common in hip and pelvic fracture
patients and associated with fear of falling measured by the single item.
•• Psychological inflexibility is highly correlated with anxiety and seems to be a
predictor for fall-related post-traumatic
symptoms, fear of falling and perceived
ability to manage falls.
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