APPENDIX

Assessment of cognitive function
Cognitive function was assessed in the MDS with the Cognitive Function Scale (CFS) score, which provides a valid single, integrated measure of NH residents’ cognitive function. The CFS is a hierarchical four-level scale which is derived from a resident’s Brief Interview for Mental Status (BIMS) assessment and/or Cognitive Performance Scale (CPS) and integrates their findings into a single score. Accordingly, a residents’ cognitive function is assessed as “severely impaired” (i.e. individuals who were not able to complete the BIMS by themselves or have a CPS score of 5 or 6), “moderately impaired” (i.e. individuals with a BIMS score between 0-7 or a CPS score of 3-4), “mildly impaired” (i.e. a BIMS score between 8-12 or a CPS between 0-2), or “cognitively intact” (i.e. individuals who were able to complete the BIMS and scored between 13 and 15).1 The BIMS is rated by residents who are cognitively intact; otherwise, it is completed by staff. It is categorized into 3 levels, i.e. intact/borderline cognition (score 13-15), moderate cognitive impairment (score 8-12), and severe cognitive impairment (score 0-7). CPS is completed by staff for residents who are deemed inappropriate or unable to complete the BIMS screener but is completed by residents who are able to complete the BIMS assessment, regardless of their BIMS score. It is calculated using a complex algorithm which assigns residents a score between 0-6 based on five MDS items (i.e., daily decision making, eating self-performance, ability to make self understood, short term memory, and whether or not the resident is comatose). Both instruments have high sensitivity in identifying cognitive impairment.2


Table 1. Medicare Claims Codes used to Identify Systemic Cancer Therapies and Radiation in Non-Small Cell Lung Cancer
	Claims Codes Used to Identify Systemic Therapya

	Medicare Claims Type
	Therapiesb
	Codes Used

	HCPCS
	Bevacizumab
	C9257, J9035

	 
	Carboplatin
	J9045

	 
	Cisplatin
	J9060

	 
	Paclitaxel
	J9264, J9265, J9267

	 
	Docetaxel
	J9171

	 
	Etoposide
	J8560, J9181

	 
	Gemcitabine
	J9201

	 
	Vinorelbine
	J9390

	 
	Pemetrexed
	J9305

	 
	Nivolumab
	J9299, C9453

	 
	Pembrolizumab
	C9027, J9271

	 
	Ramucirumab
	C9025, J9308

	Claims Codes Used to Identify Radiation

	Medicare Claims Type
	Codes Used
	 

	ICD-9 Diagnoses
	V58.0, V66.1, V67.2

	ICD-10 Diagnoses
	Z51.0, Z51.89, Z08

	ICD-9 Proceduresc
	92.21 - 92.29

	Revenue Center Codes
	0330, 0333

	HCPCS
	77401-77499, 77520, 77523, 77750 - 77799, G0256, G0261

	a Adapted from: Lund JL, Sturmer T, Harlan LC, et al. Identifying specific chemotherapeutic agents in Medicare data: a validation study. Med Care. 2013;51(5):e27-34. We used Outpatient Hospital and Medicare Part B claims to identify relevant codes.
b All are delivered as intravenous infusions in physician office or hospital outpatient settings

	c Adapted from: https://healthcaredelivery.cancer.gov/seermedicare/considerations/procedure_codes.html
See also J Oncol Pract. 2008 Sep; 4(5): 245–248






Table 2. Morris Activities of Daily Living and Original Scoring Methodology
	Morris ADL Item
	Description
	Scoring (all items)

	G0110b Transfer
	How resident moves between surfaces including to or from: bed, chair, wheelchair, standing position (excludes to/from bath/toilet)
	Independent - no help or staff oversight at any time  

 Supervision - oversight, encouragement or cueing  

Limited Assistance - resident highly involved in activity; staff provide guided maneuvering of limbs or other non-weight-bearing assistance  

Extensive Assistance - resident involved in activity, staff provide weight-bearing support  

Total dependence - full staff performance every time; activity occurred only once or twice or did not occur at all over the scoring period 

	G0110i    Toilet Use
	How resident uses the toilet room, commode, bedpan, or urinal; transfers on/off toilet; cleanses self after elimination; changes pad; manages ostomy or catheter; and adjusts clothes. Do not include emptying of bedpan, urinal, bedside commode, catheter bag or ostomy bag
	

	G0110j 
Personal Hygiene
	How resident maintains personal hygiene, including combing hair, brushing teeth, shaving, applying makeup, washing/drying face and hands (excludes baths and showers)
	

	G0110e
 Locomotion on Unit
	How resident moves between locations in his/her room and adjacent corridor on same floor.  If in wheelchair, self-sufficiency once in chair
	

	G0110h
 Eating
	How resident eats and drinks, regardless of skill.  Do not include eating/drinking during medication pass. Includes intake of nourishment by other means (e.g. tube feeding, total parenteral nutrition, IV fluids administered for nutrition or hydration.)
	

	G0110g Dressing
	How resident puts on, fastens and takes off all items of clothing, including donning/removing a prosthesis or TED hose. Dressing includes putting on and changing pajamas and housedresses
	

	G0110a      Bed
 Mobility
	How resident moves to and from lying position, turns side to side, and positions body while in bed or alternate sleep furniture.
	


*Taken from MDS 3.0 Resident Assessment Manual Chapter 3 Section G, available at: https://www.ahcancal.org/facility_operations/Documents/UpdatedFilesOct2010/Chapter%203%20-%20Section%20G%20V1.04%20Sept%202010.pdf 
Table 3. Associations between disability in ADLs and receipt of systemic therapy by histology

	
	 Squamous carcinoma (N=801)
	Adenocarcinoma
(N=1,932)

	 
	OR
	95% CI
	OR
	95% CI

	Dressing
	 
	 
	 
	 

	Unadjusted
	0.56
	0.36, 0.86
	0.53
	0.40, 0.70

	Adjusted* 
	0.59
	0.37, 0.93
	0.53
	0.40, 0.71

	Eating
	 
	 
	 
	 

	Unadjusted
	0.35
	0.16, 0.78
	0.44
	0.27, 0.71

	Adjusted* 
	0.41
	0.18, 0.94
	0.46
	0.29, 0.75

	Toileting
	 
	 
	 
	 

	Unadjusted
	0.57
	0.36, 0.89
	0.5
	0.38, 0.66

	Adjusted* 
	0.59
	0.37, 0.95
	0.49
	0.37, 0.65

	Personal Hygiene
	 
	 
	 
	 

	Unadjusted
	0.52
	0.35, 0.79
	0.47
	0.36, 0.61

	Adjusted* 
	0.53
	0.34, 0.83
	0.49
	0.37, 0.64

	Transfers
	 
	 
	 
	 

	Unadjusted
	0.42
	0.27, 0.64
	0.58
	0.44, 0.76

	Adjusted* 
	0.41
	0.26, 0.64
	0.58
	0.43, 0.77

	Bed Mobility
	 
	 
	 
	 

	Unadjusted
	0.43
	0.28, 0.66
	0.6
	0.45, 0.79

	Adjusted* 
	0.46
	0.29, 0.71
	0.6
	0.45, 0.79

	Locomotion on Unit
	 
	 
	 
	 

	Unadjusted
	0.57
	0.37, 0.86
	0.63
	0.48, 0.82

	Adjusted* 
	0.61
	0.39, 0.95
	0.61
	0.46, 0.80



* Adjusted for age, sex, race, being a long stay NH resident, receiving palliative radiation, NCI comorbidity index, pain (yes/no), PHQ-9 ≥ 10








Figure 1. Study design
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a) No specific day of diagnosis is provided in the SEER database.  Date of diagnosis was specified as the 15th day in the Month of diagnosis in this study.
b) Comorbidity is assessed using the NCI Charlson Comorbidity Index.  
c) To accommodate the artificially imposed date of diagnosis, the window for MDS assessment encompasses 15 days prior to diagnosis date and 30 days after.
d) Earliest of: death, disenrollment, or 3-month follow-up.
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