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Abstract

Objectives: To determine the relationship of self-care task disabilities with the use of systemic 

cancer therapies for advanced non-small cell lung cancer (NSCLC) in nursing home patients.

Materials and Methods: Using the Surveillance, Epidemiology, and End Results-Medicare 

database linked with Minimum Data Set assessments, we identified nursing home residents with 

advanced NSCLC from 2011–2015. We considered disability in activities of daily living (ADL) 

including dressing, personal hygiene, toilet use, locomotion on unit, transfer, bed mobility, and 
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eating. We estimated the association between ADL disabilities and receipt of systemic cancer 

therapies within 3 months of diagnosis.

Results: Of the 3,174 patients, 2,702 (85.2%) experienced disability in one or more ADLs and 

64.7% had disability in 5–7 ADLs. A total of 415 (13.1%) patients received systemic therapy. 

There was a strong association between disability in each ADL and receipt of therapy including 

dressing (OR, 0.52 [95% CI, 0.42–0.65]), toileting (odds ratio, OR, 0.52 [95% confidence interval, 

CI, 0.42–0.65]), personal hygiene (OR, 0.48 [95% CI, 0.39–0.59]), transfers (OR, 0.51 [95% CI, 

0.41–0.64]), bed mobility (OR, 0.55 [95% CI, 0.44–0.69]), locomotion (OR, 0.57 [95% CI, 0.46–

0.71]), or eating (OR, 0.45 [95% CI, 0.31–0.67]). Compared to patients having no ADL disability, 

patients were less likely to receive chemotherapy if they had disability in 1–2 ADLs (OR, 0.95 

[95% CI, 0.66–1.37]), 3–4 ADLs (OR, 0.81 [95% CI, 0.56–1.15]), or 5–7 ADLs (OR, 0.43 [95% 

CI, 0.33–0.56]).

Conclusions: Systemic cancer therapy is not commonly used in this population and is strongly 

predicted by disability in self-care tasks.

SUMMARY

Use of systemic cancer therapy is low in nursing home residents with advanced non-small cell 

lung cancer. Patients with self-care disabilities are substantially less likely to receive treatment 

compared to those with no disabilities.
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INTRODUCTION

Over 50% of non-small cell lung cancer (NSCLC) patients are 70 years or older, and more 

than half have advanced, unresectable stage III/IV disease [1]. Increasingly, they require 

nursing home (NH) care soon after diagnosis [2]. These patients often have multiple 

comorbidities and functional limitations due to increased age, cancer itself or its treatments. 

Patients with advanced NSCLC typically receive chemotherapy with palliative intent [3] 

which has been shown to be beneficial primarily to those patients with adequate functional 

status at treatment initiation [4]. In frail and vulnerable patients, systemic therapy may have 

little to no benefit due to increased toxicities.

Comprehensive geriatric assessments (CGA), including assessments of cognition, mobility, 

self-care tasks, polypharmacy, and performance status, have emerged as an ideal, albeit still 

underused, tool to promote safety and high-quality shared decision-making for older adults 

with cancer [5]. Interventions employing CGA have focused on community-dwelling older 

adults with cancer who are relatively fit to receive treatment. There is little evidence about 

their pragmatic use to guide treatment in patients with cancer in NHs, who have increased 

vulnerabilities and are underrepresented in randomized trials. As a result, we don’t know 

how patients with advanced NSCLC in NHs are treated and what role, if any, functional 

status might have for the receipt of systemic cancer therapy. Addressing these gaps in the 

growing population of NH-dwelling patients with cancer can improve clinical decision-
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making and help to prevent both undertreatment and overtreatment with potentially toxic 

regimes.

Here, we examined the real-world use of systemic palliative chemotherapy and 

immunotherapy among geriatric patients with advanced NSCLC who receive care in NHs 

shortly after diagnosis and evaluated its relationship with functional limitations.

METHODS

Data and Study Cohort

Our population of interest is patients with advanced NSCLC who received care in a NH in 

the immediate period after diagnosis. We used a new linkage between SEER-Medicare and 

Minimum Dataset version 3.0 (MDS 3.0) assessments [2]. The latter are comprehensive, 

standardized, mandatory assessments of each NH resident’s functional capabilities and 

health needs; they are completed upon admission and discharge and at regular intervals 

during the nursing home stay.

As shown in Figure 1, the study cohort includes all Fee-for-Service Medicare beneficiaries 

aged 65 and older with pathologically confirmed advanced NSCLC (stages IIIB-IV) in 

SEER between 2011–2015 who received care in a NH within the month of cancer diagnosis 

or up to 15 days prior to that and had available MDS assessment data. We excluded 

beneficiaries without continuous enrollment in Parts A/B for 12 months before cancer 

diagnosis, enrolled in managed care plans in the year following diagnosis, diagnosed at 

autopsy, and those on hospice care. To avoid confounding, we also excluded individuals who 

received systemic therapy before MDS assessment since it can impact functional status. 

Study design is shown in Appendix Figure 1. Brown University’s Institutional Review Board 

reviewed the research protocol and determined this study to be exempt from the regulations 

of 45 CFR 46 regarding the inclusion of human participants in research.

Study Measures

The outcome was receipt of intravenously administered systemic cancer therapy, i.e. any of 

cisplatin, carboplatin, pemetrexed, paclitaxel, docetaxel, vinorelbine, gemcitabine, 

etoposide, bevacizumab, nivolumab, pembrolizumab, within 3 months of NSCLC diagnosis. 

Treatment modalities were identified using Medicare billing data (Appendix Table 1) [6] 

available for NH patients [7], which do not include information on patient preferences and 

how these pertain to the therapeutic decision-making process.

We used the validated Morris activities of daily living (ADL) instrument from the MDS to 

quantify functional status [8], which captures the level of assistance needed to perform the 

ADL tasks of dressing, personal hygiene, toilet use, locomotion on unit, transfer, bed 

mobility, and eating (Appendix Table 2). Patients were characterized as experiencing 

disability for a given ADL if they “required extensive assistance” or were “dependent / 

unable to perform” that ADL, and as experiencing no disability if they were “independent”, 

“needed supervision” or “needed limited assistance.”
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Statistical Analysis

We used multivariable logistic regression to estimate the odds ratio (OR) and 95% 

confidence interval (CI) for the association between disability in each ADL and receipt of 

therapy. We also estimated the cumulative relationship between the number of ADLs with 

disability (i.e. having disability in 1–2, 3–4, or 5–7 ADLs vs. having no ADL disability) and 

the likelihood of receiving systemic therapy. All models included adjustments for age at 

diagnosis, sex, race/ethnicity, whether the patient was a long-stay NH resident (defined as a 

stay > 90 consecutive days prior to diagnosis), presence of pain in the 5 days prior to MDS 

assessment, presence of high levels of depressive symptoms (i.e. Patient Health 

Questionnaire-9, PHQ-9 score ≥10 vs. <10 in the MDS) [9], cognitive function (as measured 

by the Cognitive Function Scale in the MDS which assesses whether the patient is 

cognitively intact, mildly impaired, moderately impaired, or severely impaired; Appendix) 

[10], and receipt of radiation therapy. We also adjusted for the NCI comorbidity index, i.e. a 

modified Charslon comorbidity score that is calculated using Medicare claims one year prior 

to NSCLC diagnosis [11]; we included this index as a proxy to life expectancy, i.e. an 

important treatment decision-making attribute which cannot be precisely computed using 

administrative data. We conducted a sensitivity analysis for squamous cell carcinoma and 

adenocarcinoma to rule out the possibility that our findings are affected by the lack of claims 

for oral chemotherapies during NH stays. All P-values are two-tailed at α=0.05.

RESULTS

A total of 3,174 patients with advanced NSCLC had an MDS assessment at diagnosis. Table 

1 summarizes their characteristics. Of those, 2,702 (85.2%) had disability in at least one 

ADL with 64.7% having disability in 5–7 ADLs. Depressive symptoms were present in 

8.2% of the patients, while 41.7% had some degree of cognitive impairment and 57% had 

pain in the prior 5 days. A total of 415 (13.1%) patients received systemic chemotherapy or 

immunotherapy within 3 months. They were slightly younger (74 vs. 77), more likely to be 

female (54.2% vs. 52.3%) and White (81.7% vs. 78.2%), and had lower comorbidity scores 

(1.9 vs. 2.4) compared with those who did not receive therapy.

A total of 2,702 (85%) patients experienced disability in one or more ADL tasks and of 

those, 317 (11.7%) received systemic therapy as compared to 95 (22.9%) of the 469 patients 

having no disability in any ADL (Table 1). For each ADL, experiencing disability remained 

a strong independent predictor of systemic therapy receipt (Figure 2) with virtually no 

change in association estimates after accounting for patient characteristics (i.e. age at 

diagnosis, sex, race/ethnicity, whether the patient was a long-stay nursing home resident, 

presence of pain, depressive symptoms, cognitive function, receipt of radiation therapy, and 

the NCI comorbidity index). Receipt of systemic therapy was less likely for patients having 

disability in dressing (OR, 0.52 [95% CI, 0.42–0.65]), toileting (OR, 0.52 [95% CI, 0.42–

0.65]), personal hygiene (OR, 0.48 [95% CI, 0.39–0.59]), transfers (OR, 0.51 [95% CI, 

0.41–0.64]), bed mobility (OR, 0.55 [95% CI, 0.44–0.69]), locomotion (OR, 0.57 [95% CI, 

0.46–0.71]), or eating (OR, 0.45 [95% CI, 0.31–0.67]) as compared to those patients without 

disability in the respective ADLs. Results were consistent across histological types 

(Appendix Table3).
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The cumulative number of ADLs with disability was inversely associated with the receipt of 

chemotherapy. Compared to patients having no ADL disability, patients were less likely to 

receive chemotherapy if they had disability in 1–2 ADLs (OR, 0.95 [95% CI, 0.66–1.37]), 

3–4 ADLs (OR, 0.81 [95% CI, 0.56–1.15]), or 5–7 ADLs (OR, 0.43 [95% CI, 0.33–0.56]).

Among the patients who did not receive therapy, 374 (13.5%) had no disability in any of the 

ADL tasks.

DISCUSSION

We examined, for the first time, the real-world use of systemic therapies in a large cohort of 

geriatric advanced NSCLC patients receiving care at a NH at the time of diagnosis, i.e. a 

population that is markedly underrepresented in trials [12]. The majority of patients had 

disability in at least one ADL, an indicator of important functional limitations, and only 13% 

received chemotherapy alone or with immunotherapy. For each ADL, disability was a strong 

predictor of therapy receipt independent of clinical characteristics and the cumulative loss of 

functionality is strongly associated with decreasing probability of treatment. Yet, more than 

two-thirds of patients receiving therapy had disability in at least one ADL. At the same time, 

almost 15% of patients with no disability did not receive a potentially life-extending 

treatment. While some rare histologies (i.e. carcinoid tumors) or patients subsets (e.g. those 

with EGFR, ALK, ROS1, or other “targetable” mutations, predominantly among patients 

with adenocarcinoma) are treated with subcutaneous or oral therapies or, in the case of 

metastatic carcinoid tumors, radiopharmaceuticals, that will not be captured in this analysis, 

these findings were consistent across all histology groups, and therefore it is unlikely that 

this apparent lack of treatment is attributable to them receiving radiopharmaceutical 

treatment or oral or subcutaneous therapies covered outside of Medicare part A/B.

The substantially high rate of advanced NSCLC patients with at least one ADL disability is 

not surprising given advanced age and functional limitations in NH patients. Our estimates 

of ADL disability agree with previous studies showing that over 50% of patients with cancer 

admitted to a NH have ADL dependency and require substantial caregiving [13]. Fewer than 

15% of patients receive systemic therapy, which is considerably lower than previously 

estimated in non-NH patients [14]. Yet this estimate is consistent with a recent study by 

Singh et al. showing that very few patients with advanced cancer receive systemic therapies 

after being admitted to the NH [15]. It is possible that the majority of these frail and 

vulnerable patients are spared therapy because its toxic effects are likely to be magnified in 

this population.

When considering treatment, ADL disability is likely to be a key factor in medical decision-

making as suggested by the fact that self-care disabilities strongly predict which patients 

receive treatment. The strong association is unlikely to be explained by other patient 

characteristics because, when accounting for the latter, the association remained unchanged. 

Our results confirm previous studies demonstrating that functional status is strongly 

associated with treatment choice for cancers other than of the lung, including prostate [16], 

and is also associated with adverse clinical outcomes in hospitalized patients with cancer 

[17]. Taken together, these results possibly reflect a growing recognition among clinicians of 
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the little benefit of chemotherapy in patients with poor performance status and functional 

limitations [18].

Our study has some limitations. First, our findings are applicable to the specific population 

of advanced NSCLC patients with cancer who required nursing home care near the time of 

diagnosis, yet they may not be directly generalizable to community dwelling older adults. 

Second, SEER-Medicare does not include information on certain tumor characteristics (e.g. 

EGFR mutations) which could inform treatment. Third, we could not determine whether 

patients who did not receive systemic therapy either received other oral therapies not 

documented in the data available or had made an informed choice to forgo treatment because 

of personal preferences or life expectancy [19].

CONCLUSIONS

Systemic therapy was low in older adults with advanced NSCLC receiving care in a NH and 

ADL disability was a strong prognostic factor of treatment.

Supplementary Material
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Figure 1. 
Flow Diagram of Cohort Selection
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Figure 2. Associations between Disability in Activity of Daily Living Tasks and Receipt of 
Systemic Cancer Therapy
Adjusted models included the following covariates: age at diagnosis, sex, race/ethnicity, 

whether the patient was a long-stay nursing home resident, presence of pain, depressive 

symptoms, cognitive function, receipt of radiation therapy, and comorbidity index. ADL: 

activity of daily living; CI: confidence interval; OR: odds ratio
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Table 1.

Baseline Characteristics of Patients with NSCLC Receiving Care in a Nursing Home

All patients (N=3,174) Systemic Therapy (N=415) No Systemic therapy 
(N=2,759)

Age

mean (SD) 77 (7.4) 74 (6.1) 77 (7.5)

median [IQR] 76 [71.0, 83.0] 74 [69.0, 78.0] 77 [71.0, 83.0]

Sex, N (%)

Male 1507 (47.5) 190 (45.8) 1317 (47.7)

Female 1667 (52.5) 225 (54.2) 1442 (52.3)

Race/Ethnicity, N (%)

White 2,497 (78.7) 339 (81.7) 2158 (78.2)

Black 393 (12.4) 45 (10.8) 348 (12.6)

Other 284 (8.9) 31 (7.4) 253 (9.2)

Histology, N (%)

Squamous or epidermoid 801 (25.2) 103 (24.8) 698 (25.3)

Adenocarcinoma 1933 (60.9) 261 (62.9) 1672 (60.6)

Other 440 (13.9) 51 (12.3) 389 (14.1)

Staging, N (%)

Stage IIIB 2.05 (6.5) 38 (9.2) 167 (6.0)

Stage IV 2969 (93.5) 377 (9.8) 2592 (94.0)

Year of Diagnosis, N (%)

2011 606 (19.1) 72 (17.3) 534 (19.3)

2012 673 (21.2) 91 (21.9) 582 (21.1)

2013 662 (20.9) 79 (19.0) 583 (21.1)

2014 575 (18.1) 77 (18.5) 498 (18.0)

2015 658 (20.7) 96 (23.1) 562 (20.4)

NCI Comorbidity Index

mean (SD) 2.3 (2.4) 1.9 (2.1) 2.4 (2.4)

median [IQR] 1.7 [0.0, 3.6] 1.3 [0.0, 3.0] 1.7 [0.0, 3.7]

Long Stay Nursing Home Resident, N (%)

284 (8.9) 25 (6.0) 259 (9.4)

Palliative Radiotherapy, N (%)

1181 (37.2) 234 (56.4) 947 (34.3)

Surgery, N (%)

68 (2.1) 12 (2.9) 56 (2.0)

Pain in 5 Days Prior to Assessment, N (%)

1810 (57.0) 254 (61.2) 1556 (56.4)

PHQ-9 ≥ 10, N (%)

259 (8.2) 26 (6.3) 233 (8.4)

Cognitive Function, N (%)

Cognitively intact 1705 (58.3) 302 (76.5) 1403 (55.5)

Mild Impairment 751 (25.7) 80 (20.2) 671 (26.5)
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All patients (N=3,174) Systemic Therapy (N=415) No Systemic therapy 
(N=2,759)

Moderate Impairment 385 (13.2) 13 (3.3) 372 (14.7)

Severe Impairment 83 (2.8) 0 (0) 83 (3.3)

Disability in Activities of Daily Living (ADL), 
N (%)

No ADL disability 469 (14.8) 95 (22.9) 374 (13.6)

At least one ADL 2702 (85.2) 317 (76.4) 2385 (86.4)

1–2 ADLs 288 (9.1) 56 (13.5) 232 (8.4)

3–4 ADLs 365 (11.5) 62 (14.9) 303 (11.0)

5–7 ALDs 2052 (64.7) 202 (48.7) 1850 (67.0)

Activities of Daily Living (ADL) with 
Disability, N (%)

Dressing 2360 (74.4) 252 (60.7) 2108 (76.4)

Eating 478 (15.1) 32 (7.7) 446 (16.2)

Toileting 2415 (76.1) 262 (63.1) 2153 (78.0)

Personal Hygiene 2002 (63.1) 190 (45.8) 1812 (65.7)

Transfers 2311 (72.8) 245 (59.0) 2066 (74.9)

Bed Mobility 2276 (71.7) 244 (58.8) 2032 (73.7)

Locomotion on Unit 2162 (68.1) 232 (55.9) 1930 (69.9)
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