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Abstract

Aim—One condition associated with severe end-of-life pain that can lead to a poor quality of 

death is cancer. Cancer pain in people with dementia is of particular concern because of 

communication problems that occur with worsening disease. The aim of the current pilot study 

was to examine the association between hospice enrolment, dementia severity and pain among 

nursing home residents who died from advanced cancer.

Methods—Between-groups cross-sectional chart audits of 55 nursing home residents with 

dementia who died from cancer were carried out.

Results—A total of 45% of residents were in hospice at the end-of-life. Residents in hospice 

were more likely to receive an opioid (80% vs 43%, P = 0.005); but less likely to show severe 

cognitive impairment (20% vs 50%, P = 0.050). Enrolment in hospice was associated with an 

increased likelihood of receiving an opioid after controlling for level of cognitive impairment (OR 

= 3.9, 95% CI = 1.1–14.0, P = 0.037). Lower levels of cognitive functioning were associated with 

a decreased likelihood of receiving an opioid after controlling for enrolment in hospice (OR = 0.3, 

95% CI = 0.1–0.8, P = 0.030). Notably, 40% of nursing home residents with dementia who died 

from cancer did not receive any opioid during this time.

Conclusions—Preliminary results suggest that hospice enrolment might be influenced by the 

facility or region of this particular country. Hospice enrolment predicts more opioid pain treatment 

in residents with dementia and terminal cancer; however, no resident with very severe dementia 

and terminal cancer was placed in hospice care. Severely cognitively impaired nursing home 

residents requiring opioids are at great risk of suffering from untreated advanced cancer pain. New 

methods are urgently required to improve end-of-life palliative care for nursing home residents 

with terminal cancer and severe dementia.
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Introduction

Untreated terminal cancer pain in people with dementia is of critical public health 

importance. Estimates are that from 50%1 to 88%2 of people with cancer experience pain 

during the last year of life. Evidence suggests that cancer pain seems to vary little in severity 

over the final year3 and months4 of life. Among people in whom treatment is no longer an 

option (life expectancy less than 6 months), 70% experience moderate to severe pain,1 and 

50% of people with terminal cancer experience pain at a level that requires sedation during 

the final week of life.5

Between 2010 and 2050, the population of older adults worldwide over the age of 65 years 

is expected to increase from 34 million to 88 million.6 Nearly half of those over the age of 

85 years will develop dementia, and a majority (75%) of these will live in nursing homes.7,8 

The prevalence of pain and painful conditions in nursing homes has been estimated to be 

between 45% and 83%.9–12 Thus, many older adults residing in nursing homes with 

dementia have pain. One condition commonly associated with severe pain in the nursing 

home is cancer.10,13 Furthermore, older adults with cancer experience more comorbid 

medical conditions leading to increased pain.14 Unfortunately, cognitively impaired 

residents might receive little or no pain medication, even when they have medical conditions 

known to be painful in people who are cognitively intact.15,16 Thus, people with dementia 

and cancer might be at increased risk for untreated pain. One approach to improve pain 

management in older adults with dementia and cancer is to place them in hospice care.17 

People in hospice are more likely to receive pain treatment than those who are not in 

hospice,18,19 yet nursing home residents with cancer receive fewer hospice services than 

other older adults with cancer (19%20 vs 65%21). Understanding the relationships among 

hospice enrolment, dementia severity and pain treatment is important in designing effective 

pain management programs for nursing home residents with cancer.

Two previous papers have been published from the current data. The first paper reported that 

African American nursing home residents with cancer and dementia experienced 

significantly higher discomfort pain scores when compared with Caucasians, suggesting that 

pain and distress might be experienced differently across different racial groups.22 The 

second paper found that when compared to those with moderate dementia, people with very 

severe dementia had significantly fewer behavioral indicators of pain.23 The aim of the 

current study was to examine the associations between hospice enrolment, dementia severity 

and pain among nursing home residents who died from advanced cancer. We tested three 

hypotheses: (i) behavioral indicators of pain and dementia severity will differ between 

nursing home residents in hospice and those who are not in hospice; (ii) levels of opioid 

administration during the last 2 weeks of life will differ between nursing home residents in 

hospice and those who are not in hospice; and (iii) dementia severity during the last 90 days 
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of life and hospice enrolment will be associated with opioid administration during the last 2 

weeks of life.

Methods

After receiving Institutional Review Board approval from The University of Tennessee 

Health Science Center, we carried out a between-groups retrospective chart audit study. The 

independent variable for the analysis of the first two hypothesis was hospice enrolment, and 

the dependent variables were: (i) dementia severity (Cognitive Performance Scale; [CPS] 

score); (ii) pain/discomfort (Discomfort Behavior Scale [DBS]) score; and (iii) opioid 

administration. Dementia severity and hospice enrolment were both independent variables 

for the third hypothesis, with opioid administration being the dependent variable. The 

primary author recruited nursing homes from those in a regional telephone directory, from 

local Internet listings and from word-of-mouth referrals. The nursing homes were stratified 

to include for-profit (3) and not-for-profit (8), ranging in size from 68–180 beds located in 

and up to 150 miles from a large southern USA metropolitan area (population >1.5 million). 

Of these, nine (2 for-profit and 7 not-for-profit) agreed to participate. To be included in the 

study, decedents had a diagnosis of dementia and must have died from cancer in the nursing 

home. The cancer diagnoses included in the present study were determined from the Centers 

for Disease Control (CDC) top 10 cancers of the overall population for all races and genders 

in 2004.24 These common cancers were chosen to enhance sample homogeneity and 

generalizability of findings. Each medical record with a cancer diagnosis was then cross-

referenced to determine a diagnosis of Alzheimer’s disease (International Classification of 

Diseases, Ninth Revision [ICD9]-331.0), Lewy body dementia (ICD9-290.4), vascular 

dementia (ICD9-331.82) or any combination of the three. All medical charts were physically 

retrieved to verify the findings from the electronic medical record database. Exclusion 

criteria were inability to determine the cause of death, incomplete records, dementia with co-

occurring psychosis or dying outside the nursing home. A total of 76 records meeting initial 

inclusion criteria were located. Because of the inability to definitively determine cause of 

death or not dying in the nursing home, 21 records were excluded leaving a final sample of 

55.

Measures

Hospice enrolment—Each medical record was physically retrieved and the medical order 

for hospice services – and verification of enrolment in hospice – was reviewed before 

collecting all medication-related measures.

Minimum Data Set (2.0)—Nursing staff in several countries, including Japan and the 

USA, use the Minimum Data Set (MDS) to assess residents on admission, quarterly and 

with a significant change in health status.25 The MDS includes over 250 assessment items 

on demographic, diagnostic, clinical, functional, psychosocial and cognitive status.26 The 

MDS has strong interrater item reliability (>0.75),27 and the MDS is reliable for data 

collection in nursing home residents.28 Cognitive ability and pain assessment instruments 

have been derived from the MDS. They include the CPS26 and the DBS.29 Each of these 

measures was calculated from the same MDS assessment within the last 90 days of life.

Monroe et al. Page 3

Geriatr Gerontol Int. Author manuscript; available in PMC 2016 April 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cognitive ability—The CPS26 was developed from five MDS 2.0 items relevant to 

cognitive ability. The CPS is scored from 0 to 6, indicating no impairment (score = 0) to 

very severe impairment (score = 6).26 Individuals with scores from 1 to 6 were included in 

this analysis. Based on previous work,19 in the current study, CPS scores were collapsed into 

the following categories: CPS score of 1 and 2 = mild dementia, CPS score of 3 and 4 = 

moderate dementia, and CPS score of 5 and 6 = severe dementia. The CPS tool developers 

reported interrater reliability at 0.85,26 and the CPS has been reported to be both reliable and 

valid.30 As the CPS is calculated quarterly, cognitive status related to dementia was assumed 

to remain fairly stable for at most 90 days, and could be meaningfully used for associations 

with opioid administration in the last 2 weeks of life.

Pain—The DBS was developed as an alternative for pain assessment when self-report might 

be limited. The 17 DBS tool items were taken from specific MDS 2.0 items relevant to 

behavioral indicators of discomfort and pain, such as repetitive verbalizations, insomnia/

change in sleep or being sad/worried. The DBS tool developers reported a composite 

reliability of 0.98.29

Opioid administration—The Equianalgesic Opioid Conversion Ratios for Patients 

Previously Receiving Other Opioids online calculator,31 was used to convert opioid 

medications to an equivalent dose unit (EDU) continuous outcome measure. Opioids 

identified in the current analysis were: fentanyl, hydrocodone, hydromorphone, meperidine, 

morphine, oxycodone and oxymorphone. No resident received partial opioid-agonists during 

the period of the chart review. All opioid analgesics were converted to a continuous measure 

standardized to levorphanol (1 mg = 1 EDU), where 10 mg of codeine = 0.05 EDU; 10 mg 

of hydrocodone = 0.33 EDU; 10 mg of hydromorphone = 1.33 EDU; 10 mg of meperidine = 

0.03 EDU; 10 mg of methadone = 2.5 EDU; 10 mg morphine = 0.33 EDU; 10 mg of 

oxycodone = 0.50 EDU; 10 mg of oxymorphone = 1 EDU; and 25mcg of fentanyl = 3 

EDU.31

Non-narcotic analgesics—Total numbers of doses of non-narcotic analgesics (i.e. 

acetaminophen, acetylsalicylic acid, ibuprofen and naproxen sodium) from those recorded in 

the medical record.

General chart abstraction techniques

Using a retrospective chart review, residents with a diagnosis of at least one of the 10 

cancers were located using the Vista KEANE MDS software (Keane Care, Redmond, WA, 

USA) in each nursing home. Vista KEANE is used by nurses to complete the MDS 

assessment forms and to interrogate the data. All medical records were then physically 

retrieved and reviewed to verify findings of cancer and dementia diagnoses. Total amount of 

opioid administered over the last 2 weeks of life was converted to EDU as described earlier. 

Total numbers of doses of non-narcotic analgesics were counted over the last 2 weeks of life.

Analyses

Data were analyzed using SPSS 18.0 (IBM Corporation, Somers, NY, USA). Means and 

standard deviations were used to summarize the distributions of age and cognitive 
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performance (CPS) in this sample. Because of the skewed discomfort (DBS) and opioid 

(EDU) data distributions, median and 25–75th interquartile range values representing the 

middle 50% of the cases described were used to summarize that demographic characteristic. 

Other demographic and clinical characteristics were nominal in nature and were summarized 

using frequency distributions. Comparisons between the hospice and non-hospice groups 

were carried out using independent t-tests (age, CPS), Mann–Whitney tests (opioid EDU, 

non-narcotic doses, DBS) and likelihood χ2-tests (nominal variables). Comparisons among 

the cognitive status groups (mild impairment, moderate impairment, severe impairment) 

were carried out using Kruskal–Wallis tests (opioid EDU, non-narcotic doses, DBS) and 

likelihood χ2-tests (nominal variables). Multiple logistic regression was used to test for the 

adjusted associations of hospice enrolment and cognitive status on the receipt of opioid. A 

maximum alpha of 0.05 was used for determining statistical significance.

Results

Demographic (age, sex, race) and clinical characteristics (type of dementia, level of 

cognitive impairment) for the subjects enrolled in hospice (n = 25) and those who were not 

(n = 30) are summarized in Table 1. The median age of the sample was 87.5 years; 

approximately 55% (n = 28) were female, and 71% (n = 39) where white. Nearly 82% (n = 

45) of the sample had Alzheimer’s disease, and 15% (n = 8) had vascular dementia. 

Approximately 53% (n = 29) of the sample had either colon/rectal or breast cancer. The 

average CPS score for the entire sample was 3.75 (SD 1.69). However, the CPS scores for 

the nursing home residents enrolled in hospice were statistically significantly lower (less 

cognitive impairment) on average than those for the residents not enrolled (hospice: mean 

3.00, SD 1.35; not in hospice: mean 4.37, SD 1.71; t(d.f.=53) = 3.24; P = 0.002). A total of 

50% (15/30) of those not enrolled in hospice showed severe cognitive impairment (CPS = 5–

6), whereas just 20% (5/25) of those in hospice showed that level of impairment (likelihood 

χ2 (d.f.=2) = 5.78, P = 0.050). None of the nursing home residents with very severe cognitive 

impairment (CPS = 6, n = 12) were enrolled in hospice.

A total of 20 of 25 (80.0%) of those in hospice received some opioid analgesic during the 

last 2 weeks of life compared with just 13 of 30 (43.3%) of those subjects not in hospice 

(likelihood X2
(d.f.=1) = 7.96, P = 0.005; Table 2). However, if any opioid was administered, 

there was no statistically significant difference in the amount received regardless of whether 

the participant was in hospice or not (Mann–Whitney U = 119.00, Z = −0.40, P = 0.703). A 

total of 64% (16/25) of the participants in hospice reported at least some level of discomfort 

on the DBS measure compared with just 33.3% (10/30) of those not in hospice (likelihood 

χ2 (d.f.=1) = 5.22, P = 0.022). Residents in hospice with some level of discomfort (DBS > 0) 

tended to report less discomfort (median = 6.0) than did the respective residents not in 

hospice (median = 11.5); however. given the size of the sample this difference was not 

statistically significant, (Mann–Whitney U = 44.00, Z = 1.92, P = 0.055; Table 3).

A total of 10 of 14 residents with mild dementia (71%) and 16 of 21 residents with moderate 

dementia (76%) on their last CPS assessment before death received some amount of opioid 

during the last 2 weeks of life compared with just seven of 20 (35%) of those subjects with 

severe dementia on their last CPS assessment before death (likelihood χ2 (d.f.=2) = 8.33, P = 
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0.016; Table 4). However, if any opioid was administered, there was no statistically 

significant difference in the amount received regardless of whether the resident had mild, 

moderate or severe dementia. No statistically significant differences in non-narcotic 

analgesic intake (Table 4) were identified among those in the mild, moderate or severe 

dementia groups.

Because both enrolment in hospice and cognitive impairment showed statistically significant 

associations with the receipt of opioids during the last 2 weeks of life, both variables were 

included in a multiple logistic regression analysis to assess whether after controlling for the 

observed association between cognitive status and hospice enrolment both would remain 

statistically significant. These multivariate analyses showed that the patterns of the 

associations appeared to be similar as those found from the simple, unadjusted analyses (see 

Fig. 1). That is, being in hospice was associated with an increased likelihood of receiving an 

opioid after controlling for the level of cognitive impairment (OR = 3.9, 95% CI = 1.1–14.0, 

P = 0.037), and increasing cognitive impairment was associated with a decreased likelihood 

of receiving an opioid regardless of or even after controlling for being in hospice (OR = 0.3, 

95% CI = 0.1–0.8, P = 0.030). None of the demographic or clinical variables were 

associated with the likelihood of receiving an opioid (P > 0.05).

Discussion

The purpose of the present study was to determine the association of hospice status, 

dementia severity and pain treatment in nursing home residents who died from cancer. Our 

first hypothesis that behavioral indicators of pain and dementia severity would differ 

between nursing home residents with and without hospice care was accepted. We found that 

residents enrolled in hospice were more cognitively intact and more likely to report some 

level of discomfort. Our second hypothesis that opioid administration during the last 2 

weeks of life would differ between nursing home residents with and without hospice care 

was accepted. Nursing home residents in hospice were more likely to receive an opioid 

during the last 2 weeks of life. The third hypothesis that dementia severity during the last 90 

days of life and hospice enrolment would be associated with opioid administration during 

the last 2 weeks of life was accepted. Nursing home residents enrolled in hospice were more 

cognitively intact and were more likely to receive an opioid.

Despite the fact that severe dementia should lead to greater hospice enrolment,32,33 we 

found that subjects enrolled in hospice were significantly more cognitively intact than those 

who were not. This cognitive status difference for enrolment is not explained by the data. 

Possible explanations are a selection bias by clinicians who perceive that patients who are 

more cognitively intact benefit more from hospice enrolment or that clinicians are biased 

because they have little understanding about end-of-life dementia care and hospice 

eligibility. Another possibility is that people who are more cognitively intact are better able 

to advocate for their placement in hospice care. For example, in the USA, hospice use is 

influenced by facility culture, religious beliefs, region of the country and medical benefits33

Preliminary findings show that low opioid administration might be a serious problem in 

nursing home residents with dementia and terminal cancer. A total of 40% (22/55) of 
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subjects with dementia and cancer did not receive any opioid during the last 2 weeks of life. 

We also found that residents in hospice were more likely to have some level of discomfort 

(DBS scores >0), and that these residents were also more likely to receive an opioid. 

However, on average, residents not in hospice had higher DBS scores (more pain) and these 

residents were less likely to receive an opioid – indicating that being in hospice might be 

associated with better terminal cancer pain management. One reason for low opioid 

administration could be that clinicians who are using the World Health Organization’s 

guidelines for cancer pain treatment34 might believe that they are appropriately following 

the guidelines because people with severe dementia may appear to not be in pain. Thus, no 

opioid would be administered. Other reasons for low opioid administration could be 

attributed to family concerns over decreased quality of life issues, such as constipation, 

increased risk of falls or to difficultly in determining when to use stronger pain medications.

A total of 45% (n = 25) of subjects with dementia who died from cancer were enrolled in 

hospice at the end-of-life. Previous investigators reported that from 11.8%35 to 18.6%36 of 

people with cancer and dementia were enrolled in hospice. Some possible reasons for the 

higher enrolment in hospice in the current study are that nursing home staff have improved 

attitudes toward the use of hospice, nursing home staff perceive an increased benefit to 

patient care in hospice, or a cultural bias favoring hospice exists in the region of the country 

in which the sample was taken.33

Future studies are required to explore the reasons clinicians decide not to administer 

medications to residents with dementia. Does the severity of dementia produce a perception 

that no pain exists? Currently, clinicians rely on verbal reports and behavioral cues in 

deciding to treat pain, and without these indicators they might not administer pain 

medication.37 Are persons with dementia suffering needlessly or do they experience pain 

differently in the advanced stages of the disease? An important approach to consider is 

screening all residents with high-risk conditions for pain, with special attention given to 

developing an individualized pain assessment and management plan.

This study has some limitations. Because of the rarity of nursing home residents with 

dementia who die from cancer, random assignment of group participants was not feasible. 

Thus, an experimentally accessible38 convenience sample was selected over 6.5 years. To 

help overcome the threat to internal validity regarding the selection of groups, we used strict 

guidelines for inclusion in the current study. Subjects had a diagnosis of dementia without 

co-occurring psychosis and must have died from advanced cancer. Further, residents were 

included only if the medical chart and/or death certificate listed the cause of death as cancer 

and place of death was the nursing home. We could not locate an estimate of the number of 

people with dementia who die from cancer; however, the rarity of nursing home residents 

with terminal cancer and advanced dementia has been documented. Mitchell et al. found that 

approximately 2% of nursing home residents die from advanced dementia and cancer.19 The 

MDS is carried out quarterly, and with a change in resident status and is completed by 

multiple providers39,40 who are responsible for charting diagnoses and medication 

administration. An assumption is that the data were coded and entered correctly in the 

nursing home databases, MDS records and the medication administration records. 

Furthermore, cognitive and discomfort variables in the current study had to be collected 
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from the last MDS preceding death. Nonetheless, the MDS has been found to be a reliable 

and valid instrument for data collection.27,28

In summary, the preliminary findings from the present study indicate that: (i) nursing home 

residents with dementia and terminal cancer receiving hospice care had lower behavioral 

scores indicating pain (ii) nursing home residents with dementia who were dying from 

cancer were more likely to receive an opioid if they were in hospice; and (iii) nursing home 

residents with severe dementia are seldom enrolled in hospice. Notably, if opioid 

administration is an indicator of pain relief and decreased suffering at the end of life, 40% of 

nursing home residents with dementia who died from cancer did not receive any opioid 

during this time.

Future studies addressing the neurobiology of pain in people with dementia are required.41 

A recent Japanese case study highlighted that older adults with painful cancers and dementia 

received no narcotic or antipsychotic medications for palliative cancer care.42 Findings from 

the current study confirm these observations, and suggest that highly vulnerable nursing 

home residents with dementia and terminal cancer are at risk of experiencing a decreased 

quality of death. We join our colleagues in Japan43 with an urgent call to reform end-of-life 

care in long-term care facilities worldwide and to increase pain research in people with 

dementia.44
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Figure 1. 
Box and whisker plot. The y-axis = total equivalent doses of opioid analgesic standardized to 

1 mg of levorphanol = 1 equivalent dose unit (range 0–82). The x-axis = cognitive status 

reported in Cognitive Performance Scale (CPS) scores (range 1–6). Mild dementia = CPS of 

1 and 2, moderate dementia = CPS of 3 and 4, severe dementia = CPS of 5 and 6. Note: No 

resident with a CPS score of 6 (n = 12) was enrolled in hospice.
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Table 1

Study sample characteristics

Characteristic Total sample (n = 55)
n (%)

Hospice (n = 25)
n (%)

Non-hospice (n = 30)
n (%)

P-value

Sex 0.843

 Female 30 (54.5) 14 (56.0) 16 (53.3)

 Male 25 (45.5) 11 (44.0) 14 (46.7)

Race/ethnicity 0.446

 White 39 (70.9) 19 (76.0) 20 (66.7)

 Black 16 (29.1) 6 (24.0) 10 (33.3)

Dementia type 0.217

 Alzheimer’s disease 45 (81.8) 19 (76.0) 26 (86.7)

 Vascular dementia 8 (14.5) 5 (20.0) 3 (10.0)

 Lewy body dementia 1 (1.8) 1 (4.0) 0 (0.0)

 Mixed dementia 1 (1.8) 0 (0.0) 1 (3.3)

Age a Mean (SD) a Mean (SD) a Mean (SD) 0.175

 Years 86.4 (7.8) 85.2 (8.9) 87.3 (6.9)

Cognitive Performance Scale 3.8 (1.7) 3.0 (1.4) 4.4 (1.7) 0.002

Levels of cognitive impairment n (%) n (%) n (%) 0.050

 Mild (CPS = 1–2) 14 (14.4) 9 (36.0) 5 (16.7)

 Moderate (CPS = 3–4) 21 (38.2) 11 (44.0) 10 (33.3)

 Severe (CPS = 5–6) 20 (36.4) 5 (20.0) 15 (50.0)

a
IQR: 25th and 75th interquartile range representing the middle 50% of the values. CPS, Cognitive Performance Scale.
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Table 2

Pain medication by hospice status

Measure Total sample (n = 55) Hospice (n = 25) Non-hospice (n = 30) P-value

Received some opioid, n (%) 33 (60.0) 20 (80.0) 13 (43.3) 0.005

a Median (Min, Max) (n = 
33)

a Median (Min, Max) (n = 
20)

a Median (Min, Max) (n = 
13)

Opioid received (EDU) 12.8 (0.1, 81.9) 12.2 (0.1, 45.4) 12.8 (0.1, 81.9) 0.685

Received some non-narcotic, n 
(%)

18 (32.7) 9 (36.0) 9 (30.0) 0.637

a Median (Min, Max) (n = 
18)

a Median (Min, Max) (n = 9) a Median (Min, Max) (n = 9)

Total doses of non-narcotic 2.0 (1, 56) 1.0 (1, 43) 4.0 (1, 56) 0.579

a
IQR: 25th and 75th interquartile range representing the middle 50% of the values. Medication variables collected over the final 2 weeks of life. 

EDU, equivalent dose unit.
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Table 3

Discomfort level by hospice status

Measure Total sample (n = 55) Hospice (n = 25) Non-hospice (n = 30) P-value

Any level of discomfort (DBS >0), n 
(%)

26 (47.3) 16 (64.0) 10 (33.3) 0.022

Median (Min, Max) (n = 26) Median (Min, Max) (n = 16) Median (Min, Max) (n = 10)

If experienced discomfort, (DBS) 
score

7.0 (3, 48) 6.0 (3, 48) 11.5 (5–32) 0.055

Discomfort level determined during the last 90 days of life. DBS, Discomfort Behavior Scale.
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Table 4

Pain medication by cognitive status

Measure Cognitive Impairment P-value

Mild (n = 14)
Mean (SD)

Moderate (n = 21)
Mean (SD)

Severe (n = 20)
Mean (SD)

Received some opioid, n (%) 10 (71.4) 16 (76.2) 7 (35.0) 0.016

a Median (Min, Max) (n = 10) a Median (Min, Max) (n = 16) a Median (Min, Max) (n = 7)

Total opioid (EDU) 14.2 (2.9, 81.9) 10.8 (0.2, 45.4) 12.8 (0.1, 21.0) 0.418

Received some non-narcotic, n 
(%)

5 (35.7) 7 (33.3) 6 (30.0) 0.938

a Median (Min, Max) (n = 5) a Median (Min, Max) (n = 7) a Median (Min, Max) (n = 6)

Total doses of non-narcotic 1.0 (1, 2) 14.0 (1, 40) 6.5 (1, 56) 0.097

a
IQR: 25th and 75th interquartile range representing the middle 50% of the values. Medication variables collected over the final 2 weeks of life. 

Cognitive status determined during the last 90 days of life. We assumed that dementia severity would either remain the same or likely worsen until 
death. EDU, equivalent dose unit.
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