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ABSTRACT

Objectives: To investigate the prevalence and prognostic significance of post-hip fracture depressive
symptoms.

Methods: A naturalistic clinical cohort study. Data were collected on admission to hospital, geriatric
assessment 4-6 months post-fracture and by telephone interview one-year post fracture. Depressive
symptoms were assessed at the geriatric assessment using the 15-item Geriatric Depression Scale
(GDS-15). Logistic regression analyses with multivariable models were conducted to examine the
association of depressive symptoms with changes in mobility and living arrangements and Cox pro-
portional hazards models for mortality between the geriatric assessment and one-year follow-up.
Results: Of the 1070 patients, 22% (n=238) had mild and 6% (n =67) moderate to severe depressive
symptoms. Patients with depressive symptoms had poorer nutritional status at baseline, lower scores
on the cognitive and physical performance tests and poorer functional abilities in the geriatric assess-
ment than those without. No association was observed between depressive symptoms and any of
the outcomes at one-year follow-up. Poor nutritional status and physical functioning remained sig-
nificant prognostic indicators.

Conclusion: Post-hip fracture depressive symptoms are common and deserve attention during post-
hip fracture recovery and rehabilitation. Nonetheless, depressive symptoms have no impact on the
change in mobility or living arrangements or mortality. These latter outcomes are mainly explained
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by poor nutritional status and functioning.

Introduction

Hip fractures are the most common serious trauma in older
people leading to disability, increased risk of institutionaliza-
tion and death (Veronese & Maggi, 2018). Moreover, they are
known to severely impair patients’ quality of life, have a nega-
tive effect on the lives of their families and increase the burden
of caregivers (Alexiou et al., 2018). With rapid ageing of popu-
lation worldwide, the number of hip fractures is expected to
rise, challenging the health and social care systems of modern
societies.

Recovery from hip fracture is often complicated by subjec-
tive symptoms, such as pain, cognitive impairment, fear of
falling or depressive symptoms (Lenze et al., 2007; Oude
Voshaar et al., 2006). The absence of a comprehensive global
consensus regarding the definitions and variety of tools avail-
able for assessment hinders the perception of relationships
between these conditions (Bennett & Thomas, 2014; Bingham
et al, 2019; Holmes & House, 2000). Nevertheless, mental
health status always affects the overall somatic condition.
Neuropsychiatric symptoms have a high prevalence in hip frac-
ture patients (Radinovic et al., 2014). In a study by Gialanella
and colleagues, three out of four patients were reported to

have such problems on admission. Depression was present in
45.5% of the patients (Gialanella et al., 2014). Another study by
Feng and coworkers reported the prevalence of depressive
symptoms to be up to 57.5% within 72h of admission (Feng
etal., 2010). In fact, depression has been repeatedly reported
as the most common psychological condition in hip fracture
rehabilitation (Atay et al., 2016; Holmes & House, 2000;
Nightingale et al., 2001).

The relationship between depression and hip fractures has
been studied several times, with mixed results. Depression has
been associated individually with higher relative risk for falls
than cognitive impairment or age itself (American Geriatrics
Society, British Geriatrics Society, and American Academy of
Orthopaedic Surgeons Panel on Falls Prevention, 2001; Pan
etal., 2018; Wu et al., 2018). Most hip fracture patients do not
regain their pre-fracture physical or mental status (Alexiou
etal, 2018). A study by Demakakos and colleagues reported a
reciprocal relationship between gait speed and depressive
symptoms, each affecting the other (Demakakos et al., 2013).
Since most hip fractures occur as a result of a fall (Parkkari et al.,
1999), this common problem deserves closer attention. Post-
hip fracture depressive symptoms often go unrecognized
(Muller-Thomsen et al, 2002) although they have been
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associated with poorer functional performance (Atay et al.,
2016; Cristancho et al., 2016; Rathbun et al., 2016) and are
known to negatively affect both operative outcomes and
post-operative quality of life (lolascon et al., 2011; Langer et al.,
2015; Maharlouei et al., 2019). It should be noted, however, that
not all studies have found such relationships (Kelly-Pettersson
etal., 2019; Lenze et al., 2007). Studies so far on the subject of
hip fracture and depressive symptoms differ in many aspects,
such as the tools used for assessment of depressive symptoms,
timing of the assessments, follow-up-time and so on. Patients
with cognitive impairment are often excluded.

Depression, cognitive impairment and dementia are related
in a complex and bi-directional manner. These conditions are
both common in older population and related through com-
mon risk factors, shared physiological pathways and similar
clinical manifestations (Bennett & Thomas, 2014; Ganguli, 2009).
Depression and cognitive decline, which often occur in combi-
nation, are in a key role in predicting poorer functional out-
comes and quality of life after hip fracture (Givens et al., 2008;
Lenze et al., 2004; Mossey et al., 1989), especially when acting
together (Feng et al., 2010). Givens and co-workers reported a
clear majority (59%) of hip fracture patients to have at least one
cognitive or mood disorder (Givens et al., 2008). Both depression
and cognitive impairment reduce participation in rehabilitation
and are therefore likely to impair the functional outcomes
(Lenze et al., 2004).

Consequently, understanding the effect of depressive symp-
toms on rehabilitation outcomes is complicated by considerable
variation in study designs. There seem to be several clinical
features that simultaneously influence the patients’ post-frac-
ture physiological and psychological status, and subsequently,
the rehabilitation outcomes. Previous studies fail to cover some
of the clinical characteristics that may contribute to this process.
Also, timing of the assessment of depressive symptoms may
produce imprecise results.

In this real-life sample derived from a large cohort of hip
fracture patients, we describe the prevalence and severity of
depressive symptoms detected with the 15-item version of the
Geriatric Depression Scale (GDS-15) in a comprehensive geriat-
ric assessment (CGA) arranged 4-6 months after the fracture in
an outpatient setting. In particular, we investigate the prognos-
tic significance of depressive symptoms in changes in mobility
and living arrangements and mortality in a one-year post-hip
fracture follow-up, adjusted in the final multivariable analyses
for a number of baseline factors and domains of the CGA, includ-
ing nutritional status, cognition and physical performance.

Materials and methods
Study design

The study material was collected from a geographically
defined area covering a total population of 200,000. All
patients who sustained a hip fracture inside the referral area
were treated at the same central hospital. In this hospital, a
care pathway has been designed for hip fracture patients
aged =65years. This has been described in detail in earlier
publications (Nuotio & Luukkaala, 2016; Pajulammi et al.,
2017). During the perioperative phase, the patients are
treated with orthogeriatric collaboration initiated in 2007 and
constantly evolving and updated thereafter. After a median
length of 6 days (interquartile range, IQR, 6-7 days) (Pajulammi
et al, 2017) on the acute hospital ward, most of the patients

are discharged to local health-care centres’inpatient facilities
in seven health care regions for postoperative
rehabilitation.

The data for the present study comprised consecutive
patients aged 65 years and over sustaining their first hip fracture
between September 2007 and December 2016. Pathological
and periprosthetic fractures were excluded. For the purposes
of this research, we included patients on whom documented
data of the required variables were available (Figure 1).

Data were collected at three time points:

Hospital admission

Baseline characteristics were collected on hospitalization by a
geriatric nurse. Besides age and gender, comorbidity was reg-
istered according to the American Society of Anesthesiologist
(ASA)-score (Haynes & Lawler, 1995) (ASA 1=Normal healthy
patient, ASA 2 =Mild systemic disease, ASA 3 =Severe systemic
disease, ASA 4 =Severe systemic disease, constant threat to life,
ASA 5 =Morbid patient, unlikely to survive) and categorized into
two groups: 1-3 and 4-5. Known pre-fracture cognitive disorder
diagnosed according to the national guidelines by a specialist
in neurology or geriatrics was documented. Nutritional status
was measured using the short form of the Mini-Nutritional
Assessment (MNA-SF) (Kaiser et al, 2009; Rubenstein et al.,
2001), which is a screening tool for nutritional status with solid
clinical relevance and validation in older populations (Guigoz
et al,, 2006; Kaiser et al., 2009; Vellas et al., 2006). It contains six
questions related to nutritional and health conditions, mobility
and cognition. The MNA-SF result ranges from zero to fourteen.
In our study, categorization was into three groups: normal
(12-14), at risk of malnutrition (8-11), or malnourished (0-7).
Mobility and living arrangements were assessed by the geriatric
nurse together with the patient, the next of kin or caregiver, or
a nurse in a care home. Mobility was categorized as indepen-
dent or non-independent according to assistance needed.
Needing any personal assistance in moving either outside and/
or inside was interpreted as non-independent mobility. Living
arrangements were categorized as living in own home without
organized home care or in assisted living arrangements or insti-
tution providing 24-hour care. Again, needing any support was
counted as non-independent living arrangements.

Hip fracture patients aged >65 years between September 2007 and
December 2016, n=1,894

l

Outpatient assessment 4-6 »/ GDS-15 not documented, n=771
months after hip fracture Did not attend, n=303
Incomplete data, n=71
Deceased, n=397

A 4
GDS-15 documented,
n=1,123

l

1-year control after
hip fracture

One-year control data missing, n=53
Refused the control interview, n=9
Not attained, n=9
Incomplete data, n=35

Final sample, n=1,070

GDS-15=15-item Geriatric Depression Scale

Figure 1. Flow chart of the study population.



Outpatient assessment 4-6 months after the hip fracture

A comprehensive geriatric assessment was carried out at the
geriatric outpatient clinic. All patients were invited to this
appointment regardless of age, health status or living arrange-
ments. A geriatric nurse conducted a telephone interview pre-
ceding the outpatient assessment to document current mobility
and living arrangements. Assessment and categorization of
these were accomplished as mentioned above. To assess
depressive symptoms, we used the GDS-15 developed by
Yesavage and Sheikh (1986), which has since been validated as
both a sensitive and a specific screening tool for depressive
symptoms in geriatric settings. The assessment was carried out
at the outpatient assessment. The short version of GDS-15 cov-
ers dimensions related to self-esteem, stressful thoughts, pos-
itive attitudes to life and judgements. It consists of 15 questions,
all answered yes or no, giving a total score from 0 to 15. Patients
with a score of 6 or above are categorized as depressed. For the
purposes of the present study, mild depressive symptoms were
defined as scoring 6-9 points out of 15, while moderate to
severe depressive symptoms were defined as scoring at least
10 of the 15 (Alden et al.,, 1989; Friedman et al., 2005).

For the purposes of this study, data collected from the out-
patient assessment also included Mini-Mental State examina-
tion (MMSE) to assess cognition. Basic and Instrumental
Activities of Daily Living (BADL and IADL) scores according to
Katz et al. (1963) and Lawton and Brody (1969) were registered
to illustrate functional capability. The BADL and IADL forms were
sent to the patients to be completed by them or with help from
the next of kin or caregiver prior to the appointment at the
outpatient assessment. If not completed beforehand, the forms
were completed at the geriatric clinic. The MMSE test was car-
ried out by an experienced geriatric nurse of the outpatient
clinic. Physiotherapists’ examinations preceded the clinical
assessment. Here, data on the Timed Up and Go (TUG) test
(Beauchet et al,, 2011) and the Elderly Mobility Scale (EMS)
(Prosser & Canby, 1997) were included. The categorization of
the cognitive, functional and physical performance according
to severity of depressive symptoms is described in Table 1.

One-year follow-up interview

The follow-up data were collected in a telephone interview by
the geriatric nurse. The information was obtained from the
patient and, if necessary, with the support of a caregiver, next
of kin or staff of the care facility. Again, mobility and living
arrangements were elicited in the same way as at baseline and
before the outpatient appointment. Changes in mobility and
living arrangements from the outpatient assessment to one-
year follow-up were defined as more deteriorated versus same
or better mobility level and more supported versus same or less
supported living arrangements respectively.

Information on mortality was obtained from the Population
Register Center and the electronic patient files. The Population
Register Center is a national institution which holds up-to-date
information on dates of deaths. These are automatically updated
to electronic medical records.

A cross-tabulation of the baseline variables and the outpa-
tient control domains according to the depressive symptoms
classified by the GDS-15 was executed. The statistical differences
between depressive symptoms groups were tested with
Pearson’s x? test or Fisher's exact test for the categorical
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variables. Logistic regression analyses with unadjusted, age-
and gender-adjusted and multivariable-adjusted models were
conducted to examine the association of mild and moderate to
severe depressive symptoms with deterioration in mobility and
need for more supported living arrangements from the outpa-
tient assessment to one-year post-hip fracture (Table 2).
Mortality was likewise analysed by Cox proportional hazard
regression model. Model 1 was adjusted for age, gender and
baseline mobility and living arrangements. Model 2 was further
adjusted for ASA, MMSE, TUG, EMS, BADL and IADL. Results were
shown as odds ratios (OR) or hazard ratios (HR) with 95% con-
fidence intervals (Cl). IBM SPSS Statistics version 26.0 for
Windows software (SPSS Inc. Chicago, IL) was used for statistical
analyses. p values under 0.05 were considered statistically
significant.

The data collection commenced as a part of a development
project. The original study design was reviewed and approved
in the meeting of the Ethics Committee of the Hospital District
of Southern Ostrobothnia on 1st November 2007. All partici-
pants or their representatives (legal guardian or next of kin)
gave written consent to participate the study.

Results

The flow-chart of the study population is shown in Figure 1.
Patients with documented GDS-15 and available follow-up data
were included. A total of 1070 patients fulfilled the inclusion
criteria and formed the final sample. Of these 22% (n=238) were
evaluated to have mild depressive symptoms, while 6% (n=67)
were evaluated to have moderate to severe depressive
symptoms.

The distribution of the baseline variables and domains of the
outpatient assessment 4-6 months post-hip fracture is shown
in Table 1. There were no significant differences in the distribu-
tion of gender or ASA score in patients with or without depres-
sive symptoms but patients with depressive symptoms were
more likely to be older, to have a pre-fracture diagnosis of cog-
nitive disorder, poor nutritional status, non-independent mobil-
ity level or more supported living arrangements compared to
the patients without depressive symptoms. Patients with
depressive symptoms were also significantly more likely to have
more decline in mobility from baseline to outpatient assess-
ment than patients with no depressive symptoms. No statisti-
cally significant difference was observed between patients with
or without depressive symptoms in moving to a more sup-
ported living accommodation from the time of the fracture to
the outpatient assessment.

Of the 1070 patients, 45 (4%) had died between the outpa-
tient assessment and the one-year post-hip fracture follow-up.
Within this time frame, mobility had declined in 129 (13%) of
the remaining 1018 patients on whom this information was
documented. Living arrangements were more supported in 124
(12%) patients of the 1012 patients from whom this information
was available.

In the unadjusted logistic regression analysis, neither mild
nor moderate to severe depressive symptoms showed any sig-
nificant association with decline in mobility level from the out-
patient assessment to one-year post-hip fracture (OR 1.35; 95%
Cl 0.88-2.08 and OR 1.25; 95% Cl 0.60-2.63, respectively). No
associations were observed in the further adjusted models
(Table 2). Depressive symptoms were not significantly associ-
ated with moving to more supported living accommodation in
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Table 1. Distribution of baseline characteristics and domains of the outpatient assessment according to severity of depressive symptoms at the any  of

follow-up visit 4-6 months after hip fracture (n=1070). the anal-
Moderate to severe depressive yses.
No depressive symptoms Mild depressive symptoms symptoms .
(GDS-15 0-5, n =765, 72%) (GDS-15 6-9, n =238, 22%) (GDS-15 10-15,n=67, 6%) Neither
n (%) n %) n %) p were
Baseli mild or
aseline
Gender 0.614 moder-
Female 569 (74) 181 (76) 47 (70)
Male 196 (26) 57 (24) 20 (30)
Age (years) 0.014
65-79 265 (39) 65 (27) 22 (33)
80-89 383 (50) 143 (60) 33
>90 87 (11 30 (13) 12 (18)
ASA-score 0.452
1-3 642 (84) 189 (79) 56 (84)
4-5 114 (15) 45 (19) 1 (16)
Unknown 9 (1) 4 (2) 0 (0)
Diagnosed cognitive disorder <0.001
Yes 154 (20) 56 (23) 21 (31)
No 610 (80) 182 (77) 45 (67)
Unknown 0 (0) 0 (0) 1 (2)
MNA-SF 0.014
12-14 376 (49) 97 (41) 23 (34)
8-11 173 (23) 69 (29) 27 (40)
0-7 24 (3) 10 (4) 1 (2)
Unknown 192 (25) 62 (26) 16 (4)
Mobility <0.001
Independent 557 (73) 125 (52) 36 (54)
Non-independent 208 (27) 113 (48) 31 (46)
Living arrangements <0.001
Home, independent 437 (57) 94 (39) 22 (33)
Supported accommodation 328 (43) 144 61) 45 (67)
Outpatient assessment
MMSE <0.001
26-30 207 (27) 40 (17) 9 (13)
21-25 234 (31 65 (27) 17 (25)
12-20 248 (32) 93 (39) 29 (43)
<12 75 (10) 39 (16) 12 (18)
Unknown 1 (0 1 (0) 0 (0)
TUG <0.001
Normal (1-2) 256 (34) 43 (18) 15 (22)
Moderately abnormal (3-4) 345 (46) 116 (49) 28 (42)
Markedly abnormal (5) 35 (5) 29 (12) 7 (10)
Unknown 120 (16) 50 (21) 17 (26)
EMS <0.001
>14 566 (74) 123 (52) 37 (55)
6-13 118 (15) 81 (34) 19 (28)
<5 39 (5) 18 (8) 4 6)
Unknown 42 (6) 16 (7) 7 (10)
BADL <0.001
No difficulties, 6 329 (43) 39 (16) 16 (24)
Difficulties at least in one 419 (55) 197 (83) 49 (73)
area, <5
Unknown 17 (2) 2 (1) 2 (3)
IADL <0.001
No difficulties, 8 160 (21) 10 (4) 2 (3)
Difficulties at least in one 586 (77) 226 (95) 63 (94)
area, <7
Unknown 19 3) 2 (1) 2 @)
Mobility <0.001
Independent 367 (48) 65 (27) 13 (19)
Non-independent 393 (51) 171 (72) 52 (78)
Unknown 5 (1) 2 (1) 2 (3)
Living arrangements <0.001
Home, independent 312 41) 54 (23) 1 (16)
Supported accommodation 443 (58) 182 (77) 55 2)
Unknown 9 (1) 2 (1) 1 (2)
Change in mobility 0.001
Same or better 495 (65) 136 (57) 29 (43)
Declined 265 (35) 100 (42) 36 (54)
Unknown 5 (1) 2 (1) 2 (3)
Change in living arrangements 0.072
Same or better 532 (70) 148 (62) 39 (58)
Declined 223 (29) 88 (37) 27 (40)
Unknown 10 1 2 (1) 1 )

ASA=American Society of Anesthesiologists-score, MNA-SF =Mini-Nutritional Assessment-Short Form, MMSE=Mini-Mental State Examination,
TUG=Timed Up and Go, EMS =Elderly Mobility Scale, BADL =Basic Activities of Daily Living, IADL = Instrumental Activities of Daily Living.
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Table 2. The effect of depressive symptoms according to Geriatric Depressive scale (GDS-15) on changes in mobility and living arrangements and mortality from

4 months to one-year follow-up.

Unadjusted

Age- and gender-adjusted

Multivariable-adjusted
model 1

Multivariable-adjusted
model 2

OR (95% CI)

OR

(95% CI) OR (95% CI) OR (95% CI)

Mobility level declined [n=129 (13%) of 1018]

GDS-15
No depressive
symptoms
Mild depressive
symptoms
Moderate to severe 63
depressive
symptoms

Living arrangements, more supported [n =124 (12%) of 1012]

GDS-15
No depressive
symptoms
Mild depressive
symptoms
Moderate to severe 64
depressive
symptoms

Deceased [n =45 (4.2%) of 1070]
GDS-15
No depressive
symptoms
Mild depressive
symptoms
Moderate to severe 67
depressive
symptoms

732 86(12) 1.00

223 34(15) 135 (0.88-2.08) 1.31

9(14) 1.25 (0.60-2.63)

725 85(12) 1.00

223 32(14) 1.26 (0.81-1.95)

7(11) 0.93 (0.41-2.09)

765 1.00

238 1.40 (0.73-2.68)

(0.18-3.15)

1.00

1.22

1.00

1.19

0.86

1.00

0.66

1.00 1.00

(0.85-2.01) (0.70-1.73) 0.93 (0.59-1.48)

(0.58-2.56) 1.01 (0.47-2.17) 0.94 (0.43-2.03)

1.00

(0.77-1.86) (0.75-1.88) 0.99 (0.61-1.59)

(0.38-1.97) (0.34-1.83) 0.69 (0.29-1.62)

1.00 1.00

(0.68-2.53) 1.03 (0.52-2.03) 0.85 (0.42-1.72)

(0.16-2.78) 0.48 (0.11-2.04) 0.46 (0.11-1.95)

Differences between GDS-15-groups were determined using logistic regression analyses showing results by odds ratios (OR) with 95% confidence intervals (Cl).
Model 1 adjusted for age, sex, mobility, living accommodation and the short form of Mini-Nutritional Assessment (MNA-SF) at baseline. Model 2 further adjusted
for American Society of Anesthesiologists-score (ASA), Mini-Mental State Examination (MMSE), Timed Up and Go-test (TUG), Elderly Mobility Scale (EMS) and Basic

and Instrumental Activities of Daily Living (BADL and IADL).

ate to severe depressive symptoms associated with one-year
mortality.

Characteristics that showed statistically significant associa-
tion with change in mobility or living arrangements in the final
multivariable analysis were old age (90 years or more: OR 2.49,
95% Cl 1.31-4.76), poor physical functioning (PADL 0-5:OR 1.77,
95% Cl 1.03-3.05 and poor nutritional status (MNA 0-7: OR 2.10,
95% Cl 1.07-4.14). Markedly abnormal TUG-test score (OR 9.06,
95% Cl 1.99-41.18) and poor nutritional status (MNA 0-7: OR
3.62, 95% Cl 1.42-9.20) were associated with mortality.

Discussion

This study demonstrated that almost one third of the hip frac-
ture patients suffered from depressive symptoms at post-hip
fracture assessment. However, moderate to severe depressive
symptoms were detected in less than 10% of the patients.
Patients with depressive symptoms were significantly older and
they were more likely to have a known pre-fracture cognitive
disorder, poorer nutritional status, poorer mobility and more
supported living arrangements at baseline compared to
patients without depressive symptoms. They were also more
likely to score lower on almost all physical, cognitive and func-
tional parameters documented at the outpatient assessment.
However, the effect of the depressive symptoms on the one-
year post-hip fracture outcomes appeared to be insignificant
as neither mild nor moderate to severe depressive symptoms
as measured by the GDS-15 were significantly associated with
deterioration in mobility, moving to more supported living
arrangements or mortality in any of the models.

In previous studies, the prevalence of post-hip fracture
depressive symptoms has been reported to vary from 9 to 47%

(Heidari et al., 2020; Holmes & House, 2000; lolascon et al., 2011).
In studies using the GDS-15, the prevalence has been similar to
the figures reported in the present study, ranging from 24 to
46% (Morghen et al., 2011; Oude Voshaar et al., 2007).

In our earlier study, we reported an association between
poor nutritional status measured by the MNA-SF with most of
the domains of the post-hip fracture CGA, including depressive
symptoms (Helminen et al,, 2017). In that study, 49% of the
patients had poor nutritional status according to the MNA-SF
at the time of the hip fracture and 35% of the patients had devel-
oped poor nutritional status during follow-up. It is noteworthy
that in the present study, while depressive symptoms had no
significant effect, poor nutritional status and impaired physical
performance remained independent prognostic factors for the
outcomes in the final multivariable analyses.

Post-hip fracture depressive symptoms have been associated
with impaired mobility, need for more assisted living arrange-
ments and increased mortality (Cullum et al., 2008; Lenze et al.,
2004; Morghen et al,, 2011; Nightingale et al., 2001) but no such
finding were apparent in our study. On the contrary, the absence
of an association between depressive symptoms and rehabili-
tation outcomes has also been observed (Gialanella et al., 2018;
Kelly-Pettersson et al., 2019; Oude Voshaar et al., 2006).

Our findings emphasize the multifactorial and syndromic
nature of depressive symptoms in older hip fracture patients
and in older people in general. New traumatic disability may
result in the onset of depressive symptoms which may subse-
quently impair the recovery process (Givens et al., 2008). High
preoperative comorbidity and common comorbidities of older
patients related to hospitalization (cognitive impairments,
delirium and depressive mood) have been studied separately
with each in association with adverse rehabilitation outcomes



6 (&) RJAATINENETAL.

(Dubljanin Raspopovi¢ et al., 2014; Gialanella et al., 2018;
Givens et al., 2008; Lenze et al., 2007). It is understandable that
the traumatic injury, pain, sudden loss of autonomy and the
need for assistance in daily activities can be mentally demand-
ing. Loss of confidence and self-efficacy together with poten-
tially long rehabilitation in health care facilities away from the
immediate family most likely influenced these study results.
However, depressive symptoms themselves may not be the
mediating factor for poor outcomes. As suggested by M. Chang
and coworkers, disability may have a greater impact on depres-
sive symptoms rather than depressive symptoms having an
effect on disability (Chang et al., 2009). In fact, the results of
the present study support this hypothesis as patients with
pre-fracture mobility impairment were more likely to report
depressive symptoms at the outpatient appointment.
Moreover, depressive symptoms were significantly more com-
mon in patients with decline in mobility between the time of
the index fracture and the outpatient assessment.

Some studies assess depressive symptoms during the
acute phase of the injury, i.e. on admission or immediately
after the operative care (Charles-Lozoya et al., 2019; Cristancho
etal., 2016; Gialanella et al., 2014; Kelly-Pettersson et al., 2019;
Lenze et al., 2004). Recent trauma, pain, the hospital environ-
ment, medications and symptoms of delirium may affect the
results at this time point. The follow-up time of depressive
symptoms after the initial assessment may also be short
(Maharlouei et al., 2019; Rathbun et al., 2019), which may
increase the possibility of confounding factors during the
rehabilitation process. It should be noted that depressive
symptoms have been reported to affect outcomes for up to
two years after a hip fracture (Nightingale et al., 2001). A fol-
low-up study by Chang and co-workers found that the major-
ity of the depressive symptoms arose during the first 200 days
post-fracture (Chang et al., 2014). Our clinical assessment
target frame of 4-6 months post-hip fracture was based on
earlier clinical evidence. Studies suggest that post-hip fracture
rehabilitation improves a patient’s condition most signifi-
cantly during the first 2 to 6 months after the incident
(Fredman et al., 2006; Hongisto et al., 2016; Young et al., 2010).
A time frame of 4-6 months was also believed to be beyond
the confounding influence of the trauma care and hospital-
ization thus allowing an undisturbed opportunity for cogni-
tive assessment. The scope was to maximize the value of the
comprehensive assessment in favour of the rehabilitation
process and the patients’ overall well-being.

The relationship between dementia and depression is still
controversial since depression has been reported to be an inde-
pendent risk factor for dementia, a prodromal symptom of
dementia, a consequence of cognitive impairment ora common
comorbidity due to many shared factors in ageing population
(Bennett & Thomas, 2014). Interaction between these conditions
requires more research. Interestingly, in our study, the signifi-
cance of cognitive impairment appeared to decrease when the
analyses were adjusted for other clinical parameters. This also
illustrates the diversity and complexity of hip fracture recovery
in a geriatric setting: patients with already impaired compensa-
tory physiological mechanisms are faced with a significant
trauma, hospitalization, surgery and medications. Multiple factors
interact with one another during the rehabilitation process reduc-
ing the importance of a single attribute. Moreover, the older
patient population is a heterogenous group with markedly dif-
ferent individual strengths and resources to recover and regain
functional and physical capabilities.

The strength of our study is a large sample derived from a
major clinical prospective cohort of older hip fracture patients.
Our systematic approach and measurement of depressive
symptoms and other domains of the geriatric assessment using
standardized instruments are also obvious strengths of this
study. We included all patients, i.e. we did not exclude patients
due to living arrangements, medical history, current health sta-
tus, cognitive or physical functioning. Therefore, the results
represent well the actual effect of depressive symptoms on the
chosen outcomes. Another strength was that we could include
a number of relevant baseline factors and domains of the out-
patient assessment, in particular those related to cognitive and
physical functioning, in the final multivariable analyses. Finally,
the outcomes measures used in our study were extremely rel-
evant with regard to examining hip fracture recovery in terms
of rehabilitation outcomes.

A number of limitations of the study deserve attention. First,
we only focused on depressive symptoms occurring post-hip
fracture. Pre-fracture depressive symptoms were not docu-
mented, nor were the depressive symptoms in the acute phase.
Evaluating depressive symptoms during hospitalization is ques-
tionable due to the several potentially confounding factors
mentioned earlier. Second, depressive symptoms were assessed
only at one time-point after hip fracture, thus, the potential
changes in depressive symptoms and above all the effect of the
change on outcomes could not be examined. A study by
Magaziner and colleagues found that recovery from a hip frac-
ture progresses in different patterns depending on the func-
tional domain assessed (Magaziner et al., 2000). Depressive
symptoms are most prominent in the acute phase but decline
significantly during the first year after hip fracture. Third, based
on our previous observations (Nuotio & Luukkaala, 2016), we
assume that the non-attendees at the outpatient assessment
were more likely to be more cognitively impaired than the
attendees and more likely to be living in assisted living arrange-
ments or an institution. Due to the known association between
depressive symptoms and cognitive and physical functioning,
this could bias our result in a direction of underreporting
depressive symptoms. Finally, the reliability of the GDS-15 eval-
uation in patients with more severe cognitive decline may be
jeopardized (Conradsson et al., 2013). Nevertheless, Conradsson
and colleagues reported that the GDS-15 can be used reliably
even on very old patients with MMSE score 10 and over.
According to our own clinical experience, patients on whom
the MMSE test can be carried out are indeed able to answer the
questions of the GDS screening to a satisfactory extent unless
suffering from significant dysphasia.

Conclusion

Post-hip fracture depressive symptoms are common but mostly
mild. Patients with depressive symptoms are likely to have
poorer nutritional status, less independent mobility, and more
supported living arrangements at baseline and to score lower
on tests of physical performance, cognition and functioning in
clinical post-fracture assessment. Moreover, the mobility level
of the patients reporting depressive symptoms post-fracture is
likely to have deteriorated from the time of the fracture to the
4-6 months follow-up. However, there seems to be no effect
whatsoever of post-hip fracture depressive symptoms on reha-
bilitation outcomes of change in mobility or living arrange-
ments or mortality when the follow-up reaches one year.
Interestingly, cognitive impairment was likewise not



independently associated with the outcomes. By contrast, poor
pre-fracture nutritional status, poor physical performance and
problems with activities of daily living remained the most sig-
nificant prognostic indicators of the outcomes. Nevertheless,
the cumulative effect of multiple comorbidities is especially
dangerous for older patients due to the depleted functional
reserves. Recovery from hip fracture demands significant phys-
ical stamina, the capability to commit to the instructions of the
rehabilitation process and motivation for improvement, and
depression and cognitive decline interfere in all of these (Givens
et al., 2008). Therefore, we believe that post-hip fracture reha-
bilitation should include both physical exercise as well as psy-
chological support. Also, cognitive and nutritional status as well
as other comorbid conditions need to be addressed throughout
comprehensive hip fracture care.
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