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Abstract

Background: There are little data on the psychosocial wellbeing of hip fracture patients.
Previous studies lacked a control group to isolate the impact of hip fracturs from general aging.
We sought to overcome these limitations and quantify the impact of hip fractures on psychosocial
wellbeing.

Methods: We identified a cohort 65 years and older who were driving and mobile from the
National Health and Aging Trends Study. Participants with exactly one hip fracture between 2011
and 2017 were isolated and their outcomes post hip fracture were compared to controls via
multivariate logistic regression.

Results: Hip fracture patients reported a significant decrease in driving frequency and mobility in
the first year post fracture, along with an increase in depressive symptomatology and decreased
participation in activities. Measures of mobility and activities among survivors returned to peer
group levels within two years. A larger social network was associated with improved outcomes.

Discussion: Hip fracture survivors experience significant declines in function and wellbeing in
the first year following a hip fracture compared to peers. While mortality is high, surviving
patients experience measurable gains in function and well-being in the three years after fracture.
These data aid surgeons in counselling families and patients after hip fracture.

Level of Evidence: Level | — Prognostic study: Inception cohort study

Introduction

Every year, over 300,000 individuals in the United States alone are hospitalized after
sustaining hip fractures.! Despite a decline in the age adjusted incidence of hip fractures
over the last two decades, the public health burden associated with hip fractures will

certainly increase in coming years as the proportion of the population age 65 and older rises.
2,3
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Methods

Hip fracture patients and their families frequently ask about expectations for the recovery
process and the likelihood that they will recover their pre-fracture level of function. While
some facets of this process are well studied, many questions remain unanswered. Several
studies have documented significant hip fracture related mortality, studied declines in
physical capacity post hip fracture, and noted the impact that various rehabilitative strategies
have on recovery after hip fracture.>"11 Few have studied whether hip fracture patients suffer
long-term psychosocial limitations relative to their peers, or estimated the proportion of hip
fracture patients who regain full functionality in the months and years after their release
from the hospital.12 Of those that have, many were restricted to studying subpopulations,
increasing the variance in the results reported.5: 12-19 Some required patients to estimate
their pre-fracture levels of function retrospectively, which is associated with significant risk
of bias.12: 15, 20, 21 Others were unable to create a matched non-hip fracture control
population to isolate the influence of hip fracture from limitations more generally associated
with advancing age.22-24

To overcome these limitations and supplement the existing body of literature, we conducted
an analysis of trends post hip fracture on a nationally representative sample of subjects aged
65 and older derived from the National Health and Aging Trends Study (NHATS). The
NHATS survey is a prospective observational cohort study developed by an interdisciplinary
team of researchers in geriatric medicine, epidemiology, and economics and has been
featured in several recent studies examining various aspects of the aging process.2%-27
Participants are a national representative sample of US persons age 65 and older who have
been followed annually since 2011. NHATS data is gathered by trained interviewers who
collect detailed information about subject experiences via structured in-person interviews.2>
Data collected include information on cognitive and physical capacity, activities of daily
living, health status. We hypothesized that that hip fracture patients would experience
functional and emotional declines in the year immediately following the incident. We
expected to see hip fracture survivors make gradual improvements in these metrics over
time. Based on prior literature,’, we also studied the impact of social network size on
outcomes post hip fracture.

Survey data between 2011-2016 was extracted from the NHATS database. Those that
sustained exactly one hip fracture between 2011 and 2016 were isolated, and individuals
who had a prior history of hip fracture (before intake in 2011) or sustained multiple fractures
in the period of interest were removed from the set. In addition, we removed patients who
were not driving or leaving the house prior to injury.

Odds ratios were calculated via multivariate logistic regression and were adjusted for age,
sex, race, education level, income, response type (proxy vs. sample person), residence in a
metropolitan/non-metropolitan region, social network size, heart attack status, heart disease
status, lung disease status, diabetes status, stroke status, Alzheimer’s/dementia status, and
cancer status. Data regarding the severity of pre-injury comorbidities was not available.
Odds ratios were adjusted for region of residence to standardize for disparities in the
necessity/availability of public transportation.
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Results

Outcome frequencies among hip fracture survivors one, two, and three years after hip
fracture were recorded alongside outcome frequencies in the control groups at the same
timepoints. If a death occurred, subjects were censored after mortality. The outcomes -
mobility, driving frequency, symptomatology of depression, ability to participate in
activities, and the ability to work/volunteer — were grouped into binary categories wherever
necessary to facilitate comparison. For example, those subjects who reported rarely driving
(< one aay per week) and those who reported never driving were grouped and separated
from those who reported driving on some days (= two days per week), driving on most aays
(four to six days per week), and those who reported driving rnearly every aday.

To examine the impact of patient social network size on recovery following hip fracture, we
separated hip fracture survivors with large social networks (= 3 people) from those with
small social networks (< 2 people).

The hip fracture incidence rate in the NHATS sample was 1.3% per year, and the mortality
rate one year post hip fracture in the NHATS sample was 20.2% for men and 17.3% for
women. There were 82 hip fracture patients and 4,495 control subjects analyzed in this
study. Demographics were similar between hip fracture and control patients, except that the
hip fracture patients were slightly older and more likely to have dementia (Table 1). In the
first year after hip fracture 76% of surviving hip fracture patients reported driving regularly
compared to 95% of control subjects (AOR: 0.18, 95% CI: 0.09 — 0.35) (Figure 1). There
was no statistically significant difference in driving frequency between surviving subjects in
the groups two, or three years post fracture. Similarly, in the first year after hip fracture 86%
of surviving hip fracture patients reported leaving the house regularly compared to 99% of
control subjects (AOR: 0.13, 95% ClI: 0.05 — 0.33) (Figure 2). There was also no statistically
significant difference in mobility between surviving subjects in the groups two, or three
years post fracture. It is important to note that all subjects included in this study were driving
and leaving the house regularly at intake irrespective of hip fracture status later.

In the first year post hip fracture, 44% of surviving hip fracture subjects reported being kept
from their favorite activity by their health compared to 18% of control subjects (AOR: 4.09,
95% CI: 2.55 - 6.53) (Figure 3). Surviving hip fracture patients were more likely to be kept
from their favorite activities two years post fracture (OR: 1.959, 95% CI: 1.019 — 3.766)
(Figure 3). In the first year after hip fracture 17% of surviving hip fracture patients reported
working/volunteering in the last month compared to 44% of control subjects (AOR: 0.35,
95% CI: 0.19 — 0.63) (Figure 4). There was no statistically significant difference in working/
volunteering rates between the groups two, or three years post fracture.

Finally, in the first year post hip fracture 20% of surviving hip fracture patients reported
feeling down, depressed, or hopeless on most days compared to 10% of control subjects
(AOR: 2.44, 95% ClI: 1.39 — 4.28) (Figure 5). There was no statistically significant disparity
between survivors in this regard two, or three years post hip fracture. The social network
size of survivors did not appear to have a significant impact on driving frequency, rates of
mobility, or rates of depressive symptomatology in the first year post hip fracture. However,
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among surviving hip fracture subjects, 40% of those with large social networks reported
being kept from their favorite activity by their health compared to 68% of those with small
social networks (COR: 0.32, 95% CI: 0.14 — 0.69). Similarly, among surviving hip fracture
patients, 30% of those with large social networks reported working/volunteering in the last
month compared to 12% of those with small social networks (COR: 2.97, 95% CI: 1.17 —
7.52). Patients with large social networks tended to have fewer comorbidities and were less
likely live in an urban location (p<0.05 for both).

Discussion

Overall, we found the data from the nationally representative NHATS sample reliable. The
yearly mortality rate for individuals in the NHATS sample was approximately 7.9%, which
is slightly higher than the 6.6% yearly mortality rate for individuals 65 and older
extrapolated from data provided by the US Centers for Disease Control and Prevention
(CDC).28 The hip fracture incidence rate in the NHATS sample was 1.3% per year which is
slightly higher than the 0.7% per year estimate extrapolated from data provided by the CDC
and US Census Bureau.l: 29 The mortality rate one year post hip fracture in the NHATS
sample was 20.2% for men and 17.3% for women. Several sources estimate the one-year
mortality rate for hip fracture patients to be approximately 20% which aligns with the results
presented here.2 2230, 31 Others have estimated that hip fracture related mortality at one-
year post fracture is between 30% and 50%, but these studies were conducted on smaller
subpopulations of patients which increases the variance in the in the results reported.1%: 18 24

It is known that the consequences associated with hip fractures are major. What is not known
is how hip fracture patients compare to an uninjured peer group with similar comorbidities.
We found that at one year after fracture, surviving hip fracture patients are less likely to
drive, less likely to leave the house, less likely to work/volunteer, and more likely to report
significant depressive symptomatology. Hip fracture survivors are also more likely to report
being kept from their favorite activity by their health for up to two years post fracture.
Previous estimates suggest that up to 30% of surviving hip fracture patients experience
significant functional limitations at one-year post hip fracture.13: 14. 20,30, 32 Oyr data extend
these observations to show that there tend to be improvements in function and participation
among survivors in years two and three following hip fracture. With regards to emotional
wellbeing, studies have documented significant increases in rates of depression among hip
fracture patients.> 13: 22 The literature also suggests that depressive symptomatology in hip
fracture patients is correlated with poor outcomes, so ensuring patients are of sound mental
health during the recovery process may lead to better outcomes overall.> 6

Subject social network size was not significantly associated with driving frequency,
mobility, or depressive symptomatology. However, in a univariate model, hip fracture
subjects with large social networks appeared to be more likely to work/volunteer and
participate in their favorite activities relative to their peers with small social networks.
Previous studies have found that patients who maintain contact with their social networks
throughout the recovery process experience better outcomes, and that hip fracture patients
experience a significant increase in their need for social support in the months following the
incident.® 24 Encouraging patients to engage with their friends and family throughout the
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recovery process may have the potential to improve outcomes, and this area should be
explored in future studies.

This study was not without limitations. It is important to note that patients of worse health
experience higher mortality rates and are more likely to be lost to follow up, so the estimates
provided here are most likely lower limits.1® We understood that those age 65-69 would
likely experience significantly faster recovery and lower mortality than those age 80 +, but
were unable to isolate this cohort due to power limitations. As such, the estimates provided
here likely capture the lower limits of true hip fracture related declines in psychosocial
wellbeing. Additionally, the dataset does not distinguish between femoral neck and
intertrochanteric fractures, and the literature suggests that there may be differences in the
recovery profiles of patients with different types of fractures.33 34 There was no data
regarding the type and extent of postoperative rehabilitative strategies used, which may have
also induced differences in recovery dynamics. The absence of a significance in outcome
measures at year 2 and 3 may be due to type Il error. Social network size was used here to
gauge social involvement, but a measure of social interaction quality was not available.
Those with large social networks could have lower quality interactions than those with
smaller social networks, but the data necessary to answer this question was not available.
Finally, the NHATS survey operates on a system of yearly follow up, so higher resolution
data regarding patient trajectories in the weeks and months post hip fracture were
unavailable. This limited the precision with which we could describe recovery dynamics in
this patient population.

Hip fracture patients and their families often ask about what they should expect from the
recovery process and when they will be able to return to their pre-fracture level of function.
When seeing patients who still have functional deficits within one-year post fracture,
orthopedic surgeons can reassure them that most hip fracture survivors experience
improvement in mobility, driving, participation in activities, and emotional well-being in
years two and three after fracture. In addition, encouraging hip fracture patients to actively
reconnect with their friends and family is a simple low-risk intervention that likely will
improve recovery.
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Figure 1:
Odds of Driving Frequently — Hip fracture patients reported lower odds of driving frequently

within the first-year post fracture (OR: 0.184, 95% CI: 0.098 - 0.346). No significant effect
could be detected two (OR: 0. 863, 95% CI: 0.239- 3.114) or three years post fracture (OR:
0.910, 95% CI: 0.205 - 4.041).
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Adjusted Odds Ratio
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Figure 2:
Odds of Leaving the House Frequently — Hip fracture patients reported lower odds of

leaving the house frequently within the first-year post fracture (OR: 0.135, 95% CI: 0.055 —
0.331). No significant effect could be detected two (OR: 0.411, 95% CI: 0.411 - 1.477) or
three years post fracture (OR: 1.235, 95% CI: 0.152 — 10.039).
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Figure 3:
Odds of Working/Volunteering — Hip fracture patients reported lower odds of working/

volunteering within the first-year post fracture (OR: 0.353, 95% CI: 0.198 - 0.629). No
significant effect could be detected two (OR: 0.491, 95% CI: 0.238 - 1.014) or three years
post fracture (OR: 0.633, 95% CI: 0.275 — 1.453).
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Figure 4:
Odds of Participating in Favorite Activities — Hip fracture patients reported increased odds

of being kept from favorite activities by their health within the first-year post fracture (OR:
4.086, 95% CI: 2.555 - 6.534). No significant effect could be detected two (OR: 1.959, 95%
Cl: 1.019 - 3.766) or three years post fracture (OR: 1.662, 95% CI: 0.785 — 3.517).
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Year 1

Page 12

Depression

Year 2 Year 3

Odds of Reporting Depressive Symptomatology — Hip fracture patients reported increased
odds of reporting depressive symptomatology within the first-year post fracture (OR: 2.440,
95% CI: 1.390 — 4.282). No significant effect could be detected two (OR: 2.048, 95% ClI:
0.942 — 4.452) or three years post fracture (OR: 1.100, 95% CI: 0.366 — 3.305).
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Table 1:
Sample Demographics
% of
HF S:&mgf l’_\:g ngr'l' p value
ple Sample
Age (years) <0.0001
65-69 13 16 1101 25
70-74 11 13 1112 25
75-79 13 16 953 21
80-84 22 27 802 18
85-89 18 22 373 8
90+ 5 6 154 3
Sex 0.2909
Male 47 57 2312 51
Female 35 42 2183 48
Race/Ethnicity 0.7616
White 66 80 3425 76
Black 11 13 807 18
Hispanic 2 2 95 2
Other 3 4 168 4
Education 0.3118
Less than High School 19 23 792 18
High School Degree 18 22 1240 28
More than High School Degree 45 55 2463 54
Proxy Respondent
Not a Proxy Respondent 82 100 4495 100
Proxy Respondent 0 0 0 0
Region of Residence 0.1522
Metropolitan 70 85 3545 70
Non-metropolitan 12 15 950 21
Heart Attack 0.0923
Yes 4 5 96 2
No 78 95 4399 98
Heart Disease 0.0158
Yes 24 30 842 19
No 58 70 3653 81
Diabetes 0.8196
Yes 21 26 1102 25
No 61 74 3393 75
Lung Disease
Yes 14 17 710 16 0.7533
No 68 83 3785 84
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% of
HF 0/;3”21‘ I'-\IH(Z Nﬁr'l' p value
Sample Sample
Stroke 0.2567
Yes 3 4 86 2
No 79 96 4409 98
Alzheimer's/Dementia <0.0001
Yes 7 9 68 2
No 75 91 4427 98
Cancer 0.3112
Yes 7 9 264 6
No 75 91 4231 94
Social Network Size 0.0490
Large (= 3 Individuals) 31 38 1256 28
Small (< 2 Individuals) 51 62 3239 72
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