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Abstract

Context—Most hip fracture care models are grounded in curative models where the goal is to 

return the patient to independent function. In many instances, however, hip fractures contribute to 

continued functional decline and mortality. While the negative impact of hip fractures is 

appreciated once they have occurred, what is less understood is what proportion of older adults 

have high illness burden prior to experiencing hip fracture and might benefit from geriatric 

palliative care.

Objectives—Using data from the Health and Retirement Study linked to Medicare claims 

(January 1992 through December 2010), we sought to understand the extent of premorbid illness 

burden prior to hip fracture.

Methods—Characteristics were based on the interview before hip fracture. Features used to 

indicate need for geriatric palliative care included evidence of functional and medical 

vulnerability, pain and depression.

Results—856 older adults who experienced a hip fracture were compared to 851 age, gender and 

race-matched controls. Older adults with hip fractures had significantly more premorbid functional 

vulnerability (ADL dependent 25.7% vs 16.1% (p<0.001); dementia 16.2% vs 7.3% (p<0.001); 

use of helpers 41.2% vs 28.7% (p<0.001)). They also experienced more medical vulnerability 

(multimorbidity 43% vs 29.8% (p<0.001); high healthcare utilization 30.0% vs 20.9% (p<0.001); 
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and poor prognosis 36.1% vs 25.4% (p<0.001) in controls). There was no difference in premorbid 

pain and depression between subsequent hip fracture patients and controls.

CONCLUSION—A significant proportion of older adults have evidence of functional and 

medical vulnerability prior to hip fracture. For these individuals, integration of geriatric palliative 

care may be particularly important for optimizing quality of life and addressing the high morbidity 

experienced by this population.
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Introduction

Over 250,000 older adults sustain hip fractures annually in the United States (1). By 2030, 

the absolute number of hip fractures is expected to increase to close to 290,000 (2). Hip 

fracture management has been grounded within traditional curative and rehabilitation 

models of care in which the focus is on restoring patients to independent function. But, the 

mortality rate after hip fracture is very high, and most surviving patients do not return to 

independent functioning. A third of previously independent older adults are in 

institutionalized long term care settings a year after hip fracture and one-fifth die within one 

year (3,4).

Although a subset of older adults regains some level of function, an even smaller group 

returns to their previous level of functioning after hip fracture (5). Despite these findings, 

most hip fracture care models are predicated on the subset who recovers. While it is 

important to apply modern geriatric rehabilitation principles to older adults with hip 

fractures who desire and can benefit from them, there is also an imperative to address the 

psychosocial, physical and spiritual needs of those who not only might not recover, but may 

have had high illness burden even before the hip fracture.

Geriatrics utilizes an interdisciplinary approach to perform a comprehensive geriatric 

assessment, address the needs of older patients and their families across all settings, and 

identify the unique features of disease presentation, interactions between medications and 

safe medication prescribing. Palliative care focuses on improving quality of life for patients 

and families by providing an added layer of support through pain and symptom 

management, goals of care discussions, care coordination, and attention to psychosocial and 

spiritual concerns. (6). While most hospitals in the US have palliative care teams (7), they 

are not typically part of the management of patients with hip fracture---even though it is now 

recognized that palliative care is appropriate throughout the course of serious illness.

Geriatric palliative care “combines the principles and practice of geriatric medicine and 

palliative care; and focuses on comprehensive geriatric assessment; relief from pain and 

other symptoms; and management of physical and psychological problems, integrating 

social, spiritual, and environmental aspects of care (8).” Geriatric-palliative care integrates 

traditional geriatric assessment with holistic palliative care management to address both 

functional vulnerabilities brought on by disability, frailty and cognitive impairment and 
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medical vulnerabilities brought on by multimorbidity and advanced illness. While not 

typically considered in the context of hip fractures, many components of geriatric palliative 

care may be appropriate for this population. Despite the substantial supportive needs that 

commonly ensue after hip fracture, comprehensive assessment, and targeted geriatric 

palliative care are not yet routine components of hip fracture management.

It could be argued that the need for geriatric palliative care might not be recognizable in 

persons with hip fracture until the post-operative and rehabilitative course have been 

completed. However, hip fractures typically occur in the oldest old, and hip fracture may 

occur in those who are frailer than even the typical older patient. For patients with 

multimorbidity or serious illness before their hip fracture, a model of care that attends to 

their geriatric palliative care needs after hip fracture may be particularly important to 

optimize quality of life and reduce suffering. The central hypothesis of this study was that a 

meaningful proportion of persons who experience hip fracture have substantial geriatric 

palliative care needs even before their hip fracture. Documenting these needs are important 

if we are to design better systems of care for vulnerable patients with hip fracture---and 

develop care plans for those who experience a catastrophic event against a background of 

pre-existing serious illness.

Methods

Participants were adults ≥ 65 between January 1992 and December 2010, who participated 

in the Health and Retirement Study. The Health and Retirement Study (HRS) is a nationally 

representative longitudinal community-based study of adults 50 years and older (9). Starting 

in 1992, HRS has subsequently conducted follow up surveys every two years. New 

community living participants are recruited every six years so that HRS remains 

representative of the US population. If a participant is not able to complete an interview, the 

interview is conducted with a proxy respondent.

Cases were participants older than 65 years who had a documented hip fracture while 

enrolled in HRS, ascertained by linking the HRS survey data to Medicare claims. 

Participants were identified as having a hip fracture event if one of the following two 

conditions was met: 1) the participant was admitted to a hospital with an admitting diagnosis 

ICD9 code for hip fracture “820.xx”; or 2) a surgeon’s charge for operative hip repair (CPT 

code 27230 – 27248) supported with either a) a second surgeon’s charge within 2 days or b) 

a supporting ICD9 procedure code for hip fracture surgery (ICD9 7855, 7905, 7915, 7925) 

(10,11,12). We excluded admissions which were considered late effects from a prior hip 

fracture, identified by ICD9 codes 733.81, 733.82, 905.3, V540-V549. Controls were 

matched on age, gender, race and year of interview.

Out of 25,146 HRS participants age 65 or older at any point between 1992 and 2010, 19,006 

(76%) agreed to have their HRS surveys linked to the Medicare claims. We identified 1089 

hip fracture events among those participants. Since we used Medicare claims to identify the 

presence of comorbid conditions prior to hip fracture event, we excluded hip fracture events 

that were not preceded by one continuous year of Medicare fee-for-service enrollment (72, 

7%). Of the remaining 1017 hip fracture events, 161 (16%) had no HRS interview within 2.5 
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years before hip fracture event and were therefore excluded. This resulted in sample of 856 

participants with hip fracture. For these participants, we used the HRS interviews to 

ascertain information about their socio-economic status, chronic conditions and functional 

status. For these 856 participants with hip fracture, we were able to identify 851 year-of-

interview, age, gender and race-matched controls. For the matched control subjects, similar 

data were obtained from the interview conducted in the same year as the case patient.

Measures

We defined illness burden as being present when a patient was experiencing medical and 

functional vulnerabilities that likely would not resolve, could result in reduced quality of life 

and would benefit from geriatric palliative care (as defined earlier). Our model of illness 

burden emanating from functional and medical challenges is shown in Figure 1. To test our 

hypothesis that a meaningful subset of persons with hip fracture suffer from illness burden 

before hip fracture, we considered two domains of illness burden: functional vulnerability 

(dependence in activities of daily living (ADL), presence of dementia, need for helpers), and 

medical vulnerability (multimorbidity, symptom burden, high health care utilization and 

limited prognosis). Characteristics used to describe the population prior to hip fracture were 

based on the interview before hip fracture (mean 13 months, range 0–30 months). Activities 

of daily living (ADL) were ascertained by asking subjects if they had difficulty performing 5 

ADLs (bathing, transferring, dressing, eating, toileting, and walking), or if they needed the 

help of another person to perform the ADLs. Subjects were classified as doing all ADLs 

without difficulty, having difficulty with one or more ADLs, but not needing help, or 

needing help with ADLs. “Need for helpers” was defined by the use of caregivers providing 

assistance with ADL and IADLs one or more hours per week. Dementia was defined by 

ICD-9 codes of 290.xx.

We used the Charlson comorbidity score of >2 to characterize multimorbidity (13). 

Symptom burden was determined by the presence of pain (noted by an affirmative response 

to the presence of moderate or severe pain) or depression (CESD > 3). High healthcare 

utilization were defined as those who had two or more ED/Hospitalizations or 10 or more 

outpatient visits in last 12 months as identified in Medicare claims from the inpatient and 

outpatient files. We defined limited prognosis from the Lee index using a score of ≥13 (14). 

We created a summative score of illness burden giving one point to each domain of serious 

illness and illness burden likely to give rise to palliative and supportive care needs with the 

exception of symptom burden (excluded due to large number of missing data).

Statistical Analysis

We calculated the descriptive statistics for both cases with hip fracture event and matched 

controls. The differences between the two groups were evaluated using chi square tests. The 

analyses were weighted to account for the differential probability of subject selection and 

complex design of the HRS. Statistical analysis were done using Stata software, version 12 

(StataCorp, College Station, Texas) and SAS software, version 9.3 (SAS institute, Cary, 

North Carolina).
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The institutional review board at the University of California, San Francisco, approved this 

study.

Results

856 older adults (mean age 82.1 ± 7.4; 76.9 % women) who experienced a hip fracture were 

compared to 851 age, gender and race-matched controls. Across a diverse range of 

measures, persons with hip fracture had high levels of illness burden before their hip 

fracture, levels that were considerably higher than control subjects of the same age and 

gender. Characteristics of older adults who experienced hip fractures and their matched 

controls are described in Table 1.

Compared to matched controls, older adults at baseline had higher levels of functional 

vulnerability. Older adults with hip fractures had significantly more premorbid impairment 

in ADLs (25.7% dependent in 1 or more ADLs compared to 16.1%) and IADLs (56.2% with 

IADL difficulty vs. 42.4%). At baseline, 16.2% had dementia among those who experienced 

hip fracture compared to 7.3% among the controls. Those who experienced hip fractures 

also had a higher proportion who received help from 1–2 helpers (41.2% vs 28.7%).

Older adults who subsequently sustained hip fractures also had higher levels of medical 

vulnerability. Forty-three percent had a Charlson Comorbidity Score of greater than 2 

(compared to 29.8% among controls). Likewise, those who experienced a hip fracture had 

higher rates of multimorbidity (especially vascular disease, heart failure, COPD, and chronic 

renal failure), health care utilization and risk for mortality. Almost one-third (30.0%) were 

high utilizers compared to one-fifth (20.9%) among controls. A mortality risk index score of 

≥ 13 was present in 36.1% of those who experienced hip fractures vs 25.4% in controls. 

Indication of illness burden was present in 61% in those with hip fracture compared to 40% 

in controls. Symptom burden (presence of pain or depression) was not significantly different 

between the two groups.

Discussion

Among a representative population of older adults we showed that those with hip fracture 

had higher illness burden (15,16). They were more likely to have ADL dependency and 

IADL difficulty and were more likely to have helpers. There was a two-fold higher rate of 

dementia and higher proportions of other serious illnesses like heart failure and COPD 

among those who subsequently suffered a hip fracture. These higher rates of morbidity 

likely intensified these older adults’ needs and overall healthcare use. Several other studies 

have demonstrated lower function among those who have hip fractures (17,18) but this is the 

first paper to comprehensively assess pre-fxr palliative needs grounded in a framework 

relevant for this very old population.

The implication of these findings is that a meaningful subset of older adults has comorbidity, 

functional dependency, and high risk for mortality prior to their hip fracture. These 

individuals likely have some degree of illness burden and have supportive and palliative care 

needs. This subset of older adults would benefit from geriatric palliative care services as an 

additional part of their care during their hip fracture admission.
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Geriatric palliative care incorporates both the principles of geriatrics and palliative care, 

utilizing both traditional aspects of comprehensive geriatric assessment and thoughtful 

attention to patient/family goals and illness burden. For these patients, many of whom 

already have a broad array of concerns, the addition of a catastrophic injury will create 

major additional needs in the short term and probably in the long term. For these patients, 

care plans cannot just focus on the orthopedic injury but must also consider the enormous 

supportive needs of these patients in the short and long run.

Historically, older adults who experience hip fractures received care that was grounded 

solely in a curative and rehabilitative approach. More recently, orthogeriatric models of care 

have been advocated (19,20,21). This approach involves the routine performance of 

comprehensive geriatric assessment and care in a specialized orthogeriatric unit. While this 

approach is appropriate for many, for those with high illness burden, a curative approach 

alone is unlikely to meet the needs of patients who have substantial supportive and palliative 

needs even before their hip fracture, and are likely to have accelerating needs after their hip 

fracture. The illness burden demonstrated in 60% of those who in the hip fracture cohort 

prior to their hip fracture suggests that well over half of those with hip fracture would 

benefit from geriatric palliative care along with concurrent rehabilitative measures. A recent 

single-site randomized trial of comprehensive geriatric care which tested placement of hip 

fracture patients into a geriatric ward with structured assessment, management and discharge 

planning demonstrated improvement in mobility at 4 months, improved ADL scores and 

higher rates of discharge to home instead of to institutional care. The intervention had 

several components of geriatric palliative care including comprehensive geriatric 

assessment, attention to symptoms and psychosocial needs. However no mention was made 

of goals ascertainment, shared decision making, and care plan development in alignment 

with goals. Adoption of palliative care elements of geriatric palliative care into the 

orthogeriatric model would likely enhance this already promising approach to care. 

Specifically, integrating indications of distress along with symptom burden and ascertaining 

life goals and treatment preferences into the comprehensive geriatric assessment may 

provide an opportunity to identify those most in need of geriatric palliative care.

This study had three main limitations. The HRS relied on self-reported diagnosis and 

physical function that were not validated by objective measures. Cress et al. and others have 

shown self-perceived and performance-based measures are only moderately correlated with 

each other (22). Nevertheless, the Health Retirement Survey is one of only a few population-

based studies that allow the assessment of illness burden prior to hip fracture. Additionally, 

because surveys in this longitudinal study occur every 2 years, specific functional status 

right before or after hip fracture is usually not captured. Finally, because health care 

utilization was captured from Medicare claims data, Medicare managed care patients (during 

the study period constituting 15% of patients with Medicare) were not included in this study.

Conclusion

Given the relatively high rates of illness burden, functional and medical vulnerability of 

those who subsequently experience a hip fracture, models of hip fracture care may benefit 

from systematically introducing elements of geriatric palliative care such as comprehensive 
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geriatric assessment and goals ascertainment. Better assessment of premorbid functional and 

medial status would foster identification of palliative and supportive care needs and increase 

likelihood for referral and management.
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Figure 1. 
Model of Serious Illness
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