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Purpose: To provide contemporary estimates of pain by level of cognitive impairment 
among US nursing home residents without cancer.
Methods: Newly admitted US nursing home residents without cancer assessed with the 
Minimum Data Set 3.0 at admission (2010–2016) were eligible (n=8,613,080). The 
Cognitive Function Scale was used to categorize level of cognitive impairment. Self-report 
or staff-assessed pain was used based on a 5-day look-back period. Estimates of adjusted 
prevalence ratios (aPR) were derived from modified Poisson models.
Results: Documented prevalence of pain decreased with increased levels of cognitive 
impairment in those who self-reported pain (68.9% no/mild, 32.9% severe) and those with 
staff-assessed pain (50.6% no/mild, 37.2% severe staff-assessed pain). Relative to residents 
with no/mild cognitive impairment, pharmacologic pain management was less prevalent in 
those with severe cognitive impairment (self-reported: 51.3% severe vs 76.9% in those with 
no/mild; staff assessed: 52.0% severe vs 67.7% no/mild).
Conclusion: Pain was less frequently documented in those with severe cognitive impair-
ment relative to those with no/mild impairments. Failure to identify pain may result in 
untreated or undertreated pain. Interventions to improve evaluation of pain in nursing 
home residents with cognitive impairment are needed.
Keywords: pain, nursing homes, cognitive impairment, dementia

Plain Language Summary
Pain is commonly experienced by older adults. Previously, assessment tools systematically used in 
US nursing homes were based on staff observations, rather than resident self-report. In the US, 
including the opportunity for residents to self-report pain as part of the geriatric assessment 
conducted in virtually all nursing homes may have improved recognition of pain. We provide 
contemporary estimates of pain prevalence in residents without cancer across US nursing homes. 
We believed that cognitively impaired nursing home residents experience pain at a similar 
frequency as residents who are cognitively intact and that most of the difference in reported pain 
and treatment of pain between these groups is due to flaws in identification and assessment. We 
found that pain prevalence and treatments to manage pain among newly admitted nursing home 
residents without cancer was lower in those with the most severe level of cognitive impairment 
relative to residents with no/mild cognitive deficits. This study highlights ongoing challenges of 
pain assessment and treatment among nursing home residents with severe cognitive impairment.

Introduction
Nursing home residents commonly experience pain.1,2 For those with cancer, the 
sources of pain are often multifactorial and include the disease itself, the treatments 
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for the disease, and comorbid conditions related to pain3 and 
there are different mechanisms generating pain (eg, tissue 
damage versus nerve injury). Less is known about non- 
malignant cancer pain in nursing home residents. Typical 
causes include symptoms related to medical conditions (mus-
culoskeletal, gastrointestinal, neurological, cardiac), geni-
tourinary infections, and physical injuries (recent or 
previous).4–6

While assessing pain in nursing home residents can be 
challenging due to multiple sources of pain,7 cognitive 
impairment is a key barrier to pain assessment in this 
setting.8 Nearly two-thirds of nursing home residents 
have cognitive impairment or dementia.9 Severe cognitive 
impairment is characterized by disturbance of higher cor-
tical functions that interfere with understanding, assess-
ment, and accurate recall and can result in impaired 
memory, judgement, abstract thinking, learning, calcula-
tion, and language skills,10,11 as well as disorientation in 
time and time distortion.12,13 These factors make self- 
report of pain unreliable in those with severe cognitive 
impairment. In these residents, recognition of pain may 
depend on staff awareness of behaviors indicative of pain 
(eg, facial expressions, utterances). Although pain is pre-
valent in nursing home residents with cognitive impair-
ment and dementia,14 less is known about how pain 
prevalence varies across levels of cognitive impairment.

This paper provides contemporary national estimates of 
pain by level of cognitive impairment among nursing 
home residents without cancer. While more research is 
available in nursing home residents with cancer, less is 
known about non-malignant pain in this setting. Based on 
previous work on residents with cancer,15 we hypothesized 
that, despite enhancements to the geriatric assessment 
process in nursing homes in the United States, the preva-
lence of documented pain and pain treatment would be 
lower among those with cognitive impairment relative to 
those with minimal cognitive deficits.

Methods
We conducted a descriptive cross-sectional study. We used 
data from the national nursing home Minimum Data Set 
(MDS 3.0) data.16,17 The MDS is a comprehensive geria-
tric assessment completed on all nursing home residents in 
Medicare/Medicaid-certified US nursing homes. 
Approximately 96–98% of US nursing homes are 
Medicare/Medicaid certified. Coordinate by a registered 
nurse with input from various members of the interdisci-
plinary healthcare team, the improved MDS 3.018 

incorporates the “resident voice.”18–20 Our sample 
included all newly admitted nursing home residents from 
October 2010 to 2016; we selected the first admission. 
Residents in a comatose state were excluded. We included 
only residents ≥50 years of age because people of younger 
age living in nursing homes are quite different from older 
nursing home residents. We included residents with no 
evidence of cancer.

Cognitive Impairment
We used the Cognitive Function Scale which includes the 
Brief Interview of Mental Status (BIMS)21,22 and the 
Cognitive Performance Scale (CPS).23,24 Staff completing 
the MDS 3.0 first determine if it is appropriate to conduct 
the BIMS based on characteristics of the resident being 
assessed. If a resident is rarely or never understood verb-
ally or in writing, the BIMS is skipped. The MDS 
Manual17 states that the interview should be conducted in 
a private setting that the interviewer must make sure the 
resident can hear the questions with usual communication 
devices (eg, hearing aids) or techniques applied, and that 
every effort should be made to engage an interpreter if one 
is needed to conduct the BIMS with non-English speakers. 
BIMS scores were classified as: 1) cognitively intact 
(score 13–15), 2) moderate cognitive impairment (score 
8–12), and 3) severe cognitive impairment (score 0–7). 
BIMS has high sensitivity and specificity when compared 
to the Modified Mini-Mental State Examination 
(MMSE).21 For those who are rarely/never understood, 
BIMS is skipped and instead, standard items from the 
MDS are used to calculate the CPS,23,24 which compares 
favorably to the MMSE.20 CPS scores were classified as: 
1) cognitively intact or mild cognitive impairment (CPS 
score 0–2), 2) moderate cognitive impairment (CPS score 
3–4), and 3) severe cognitive impairment (CPS score 5–6).

Pain
The MDS 3.0 requires that staff must first attempt to 
assess pain based on resident self-report. If a resident is 
comatose, the attempt to assess pain based on resident self- 
report is skipped. If a resident cannot communicate by 
talking, gestures, or written communication, the self- 
report assessment is skipped. If staff do not speak the 
language of the resident, attempts are made to have an 
interpreter present. The MDS does not document if an 
interpreter assisted. If attempts to obtain self-reported 
pain fail, the staff document pain relying on their observa-
tions of the resident and review of medical records. The 
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lookback period for all questions regarding pain was five 
days preceding the assessment. This assessment period 
was consistent whether pain was successfully assessed 
via self-report or if staff inferred pain based on their 
observations. The presence of pain was defined as any 
pain detected in the preceding five days (Yes/No). 
Residents elected to report their pain using a numerical 
pain rating scale or a verbal descriptor scale. Pain was 
further characterized relying on measures of frequency 
(rarely, occasionally, frequently, almost constantly), and 
intensity using a numeric pain rating scale (1–10 scale 
for pain intensity) or a verbal descriptor scale (mild, mod-
erate, severe, very severe/horrible). We categorized resi-
dents by combining these responses (verbal descriptor 
scale “mild” or numeric rating scale 1 to 4, verbal descrip-
tor scale “moderate” or numeric rating scale 5 to 7, verbal 
descriptor scale “severe” or numeric rating scale 8 to 9, 
and verbal descriptor scale “very severe, horrible” or 
numeric rating scale 10).

For staff-assessed pain, the MDS manual outlines 
a consistent approach to pain observation because such 
an approach is thought to improve the accuracy of pain 
assessment for residents unable to complete the self- 
reported pain section. The MDS manual advises staff to 
observe residents for indicators of pain during activities 
bathing, transferring, dressing, walking, and eating as pain 
is likely to occur in these contexts. Staff conducting the 
assessment carefully monitor, track, and document any 
possible signs and symptoms of pain including vocal com-
plaints, non-verbal, facial expressions of pain, and protec-
tive body movements. Each are indicated separately on the 
MDS. When completing this section, the nursing home 
healthcare professional reviews the medical record for 
documentation of each pain behavior in the 5-day look- 
back period. If documented, the information is confirmed 
with the direct care staff on all shits who work closely with 
the resident during ADLs. The healthcare professional also 
interviews direct care staff most involved in the resident’s 
care to learn if any pain behaviors have been observed. In 
addition, the healthcare provider completing the MDS also 
observes the resident during ADLs and notes if any of the 
pain behaviors (vocal complaints, non-verbal, facial 
expressions of pain, or protective body movements) 
occur. For this paper, we categorized residents with any 
of these pain behaviors as being in pain. For staff-assessed 
pain, frequency was recorded as 1–2 days, 3–4 days, or 
daily.

Pain Management
The MDS 3.0 includes three items documenting pharma-
cological and non-pharmacological pain management 
strategies used in the five days preceding the assessment 
or, for residents in the nursing home for less than five 
days, the span of time from entry to the assessment. This 
includes 1) scheduled pain medications received, 2) pro re 
nata (PRN) medications received or offered and declined, 
3) nonpharmacologic approaches for pain. Response sets 
for each item were binary. The MDS 3.0 does not detail 
specific medications or types of non-pharmacologic man-
agement of pain. Using these three binary variables, we 
created one four-level hierarchical variable with the fol-
lowing categories: 1) any scheduled medications (with or 
without PRN medications or non-pharmacological inter-
ventions), 2) PRN medications (with or without non- 
pharmacological interventions), 3) non-pharmacological 
interventions in the absence of pharmacological interven-
tions (scheduled or PRN), or 4) no interventions for pain.

Covariates
Factors thought to impact cognitive impairment and/or 
pain included sociodemographic factors (eg, age in years 
(50–64, 65–74, 75–84, ≥85), sex, race/ethnicity, marital 
status), activities of daily living (ADL) dependency status 
(independent-limited assistance required, extensive assis-
tance required, or dependent-total dependence),25 and hos-
pice use. We also considered ability to make self 
understood either verbally or through non-verbal commu-
nication, ability to understand others with devices such as 
hearing aids if need be, and rejects care (“Did the resident 
reject evaluation or care that is necessary to achieve the 
resident’s goal for achieving health and well-being?”). We 
also considered active clinical diagnoses of dementia/ 
Alzheimer’s disease, depression, and anxiety, determined 
by documentation (eg, progress notes, discharge summa-
ries, transfer notes, etc.) by a clinician (as permitted by 
state law) within 60 days preceding the assessment.

We included potentially painful conditions such as heart 
failure, coronary artery disease (including angina, myocar-
dial infarction, and atherosclerotic heart disease), venous 
thromboembolism (including deep vein thrombosis, pulmon-
ary embolism, and pulmonary thrombosis embolism), per-
ipheral vascular/arterial disease, inflammatory bowel disease 
or ulcerative colitis, skin conditions (surgical wounds, 2nd- 
and 3rd-degree burns, open lesions, pressure ulcers, foot 
problems such as infection of the foot, diabetic foot ulcer, 
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or other open lesions on the foot), arthritis, osteoporosis, 
fractures, and urinary tract infections.15

Analytic Approach
We first described the sample overall and by level of cogni-
tive impairment. Crude and adjusted prevalence ratios (aPR) 
were estimated for the association between level of cognitive 
impairment and any pain. We used modified robust Poisson 
models,26 which allowed us to directly estimate the preva-
lence ratios desired while adjusting for resident clustering 
within nursing home facilities. We evaluated associations 
separately for self-reported and staff-reported pain because 
we believed that the misclassification of pain may have been 
more pronounced in nursing home residents with staff- 
assessed pain.

Results
Most residents were women (62.5%), with 34.0% aged ≥85 
years. The majority were non-Hispanic White (82.3%), 
10.5% were non-Hispanic Black, and 4.8% were Hispanic 
or Latino. One in three were married (33.9%) and one in five 
was dependent in activities of daily living. Nineteen percent 
had severe cognitive impairment and 22.9% had moderate 
cognitive impairment. Among residents with severe cogni-
tive impairment, 14.3% rejected care and 33.9% were 
dependent in activities of daily living (Table 1). Of those 
with moderate cognitive impairment, 23.3% were dependent 
in activities of daily living. Nine out of ten residents with 
moderate cognitive impairment were assessed as able to 
make themselves understood (90.7%) and understand others 
(90.4%). Few residents with none/mild cognitive impair-
ment had communication difficulties. For most conditions, 

Table 1 Characteristics of Newly US Admitted Nursing Home Residents without Cancer by Cognitive Status, 2010 to 2016 
(n=8,613,080)

Level of Cognitive Impairment

Severe (n=1,638,194) Moderate (n=1,973,550) None/Mild (n=5,001,336)

Age, years Percentage

50–64 6.4 8.8 17.7

65–74 11.8 15.4 25.5
75–84 31.9 32.6 31.7

85+ 49.9 43.2 25.1

Women 62.8 59.5 63.6

Race/Ethnicity
Non-Hispanic White 78.7 81.2 83.9

Non-Hispanic Black 12.4 10.9 9.8

Hispanic or Latino 6.0 5.2 4.3
Other 3.0 2.7 2.0

Married 32.7 32.2 34.9

Rejects care 14.3 9.1 3.6

Limitations in activities of daily living
Limited supervision 9.6 14.4 21.9

Extensive 56.4 62.3 63.3
Dependent 33.9 23.3 14.8

Hospice 4.1 1.8 0.6

Communication
Others understand 71.1 90.7 99.6
Understands others 68.9 90.4 99.6

Clinical conditions
Dementia/Alzheimer’s 62.9 34.7 7.5

Anxiety disorder 19.8 18.6 18.1

Depression 31.7 31.8 28.6
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the percentage of residents diagnosed with potentially pain-
ful conditions was lowest in those with severe cognitive 
impairment (Table 2).

The percentage of residents with documentation of 
“any pain” based on self-assessment was 32.9% for those 
with severe cognitive impairment, 49.8% for those with 
moderate and 68.9% in those with no/mild cognitive 
impairment (Table 3). The percentage of residents with 
severe cognitive impairment receiving any pharmacologic 
treatment was 51.3%, 62.3% among those with moderate, 
and 76.9% among those with none/mild cognitive impair-
ment. Among those with severe cognitive impairment, 
24.4% had staff-assessment of pain. One in ten residents 
with moderate cognitive impairment and 4.8% of residents 
with no/mild cognitive impairment had staff-assessment of 
pain. Among residents with severe cognitive impairment, 
staff assessed “any pain” was documented among 37.2% 
of residents, whereas 41.5% of those with moderate, and 
50.6% of those with none/mild cognitive impairment had 
staff-assessed documentation of “any pain”.

Table 4 shows that adjustment for sociodemographic 
factors, clinical, and potentially painful conditions did not 
explain the differences by level of cognitive impairment. 
For those with self-reported pain, residents with severe 
cognitive impairment (aPR: 0.68) and moderate cognitive 
impairment (aPR: 0.87) were less likely to have any pain 

documented relative to those with no/mild cognitive 
impairment. For those with staff-assessed pain, residents 
with severe cognitive impairment (aPR: 0.93) and moder-
ate cognitive impairment (aPR: 0.97) were less likely to 
have any pain documented relative to those with no/mild 
cognitive impairment.

Figure 1 shows the frequency and severity of pain 
among those with self-reported pain. Almost constant 
pain was reported by 11.0% of those intact or with mild 
cognitive impairment, 9.9% of those with moderate cog-
nitive impairment, and 7.4% of those with severe cognitive 
impairment (Figure 1A). The percentage of residents who 
reported that their pain was “Horrible” was 6.7% among 
those who were intact/with mild cognitive impairment, 
6.0% among those with moderate cognitive impairment, 
and 4.6% among those with severe cognitive impairment 
(Figure 1B). Among residents with staff-assessed pain, 
38.8% of those with none/mild cognitive impairment, 
30.8% of those with moderate cognitive impairment, and 
21.9% of those with severe cognitive impairment had daily 
pain documented (Figure 2).

Receipt of any pharmacologic treatment decreased by 
level of cognitive impairment. Except for the use of 
a scheduled pain treatment regimen, the percentage of resi-
dents treated with other pain management modalities (eg, 
any non-pharmacological pain management) decreased 

Table 2 Potentially Painful Health Conditions of Newly Admitted US Nursing Home Residents without Cancer by Cognitive Status, 
2010–2016 (n=8,613,080)

Level of Cognitive Impairment

Painful Conditions Severe (n=1,638,194) Moderate (n=1,973,550) None/Mild (n=5,001,336)

Percentage

Heart Failure 17.5 22.0 20.2

Coronary Artery Disease 22.6 25.8 24.6

Venous Thromboembolism 2.8 3.0 3.4

Peripheral Vascular/Arterial Disease 5.8 7.2 7.6

Inflammatory Bowel Disease/Ulcerative Colitis 0.7 0.9 1.2

Skin problems 31.8 34.9 49.5

Arthritis 21.3 23.7 30.1

Osteoporosis 11.5 11.0 10.2

Fracture (hip and other) 15.4 17.1 18.8

Urinary Tract Infection 
(last 30 days)

18.2 16.2 11.5
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with increasing levels of cognitive impairment for both self- 
reported, and staff-assessed pain (Table 3).

Discussion
We found the prevalence of pain (5-day look-back period) 
among newly admitted residents without cancer were lower in 
those with the most severe level of cognitive impairment 
relative to residents with no/mild cognitive deficits, consistent 

with previous reports.27 The differences in pain prevalence 
and use of pharmacological and non-pharmacological pain 
management across levels of cognitive impairment were 
observed in those able to self-report pain and among those 
with staff-assessed pain. Our working assumption is that cog-
nitively impaired nursing home residents experience pain at 
a similar frequency as residents who are cognitively intact and 
most of the difference in reported pain and treatment of pain 

Table 3 Pain and Pain Management (5-Day Look-Back Period) Among Newly Admitted US Nursing Home Residents without Cancer 
by Level of Cognitive Impairment for All Residents and by Self- and Staff-Assessment, 2010 to 2016

Level of Cognitive Impairment

Severe Moderate None/Mild

Pain self-assessment (n=7,848,108) n=1,238,621 n=1,777,495 n=4,831,992
Any pain 32.9 49.8 68.9

Any non-pharmacological pain management 21.3 27.4 37.5

Any pharmacologic pain management 51.3 62.3 76.9
Pro Re Nata (as needed) medication only 28.8 35.8 43.4

Scheduled pain regimen only 10.5 9.0 6.9

Pro Re Nata + Scheduled pain regimen 12.0 17.4 26.6

Staff pain assessment (n=764,972) n=399,573 n=196,055 n=169,344
Any pain 37.2 41.5 50.6
Any non-pharmacological pain management 21.3 22.7 28.1

Any pharmacologic pain management 52.0 55.6 67.7

Pro Re Nata medication only 27.5 31.2 38.1
Scheduled pain regimen only 12.2 10.1 7.2

Pro Re Nata + Scheduled pain regimen 12.3 14.2 22.4

Table 4 Association Between Level of Cognitive Impairment and Any Pain (5-Day Look-Back Period) Among Newly Admitted US 
Nursing Home Residents without Cancer, Prevalence Ratios

Level of Cognitive Impairment

Severe Moderate None/Mild

Pain self-assessment (n=7,848,108) n=1,238,621 n=1,777,495 n=4,831,992
% any pain 32.9 49.8 68.9

Crude prevalence ratios 0.50 0.74 (reference)

Partially adjusted prevalence ratiosa 0.65 0.84 (reference)
Fully adjusted prevalence ratiosb 0.68 0.87 (reference)

Staff pain assessment(n=764,972) n=399,573 n=196,055 n=169,344
% any pain 37.2 41.5 50.6

Crude prevalence ratios 0.82 0.88 (reference)
Partially adjusted prevalence ratiosa 0.88 0.93 (reference)

Fully adjusted prevalence ratiosb 0.93 0.97 (reference)

Notes: aAdjusted for sociodemographic and other baseline characteristics (see Table 1) using robust Poisson models. bAdjusted for sociodemographic and other baseline 
characteristics, health conditions, and potentially painful conditions (see Tables 1 and 2) using robust Poisson models.
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between these groups is due to flaws in identification and 
assessment. It is unlikely that nociception is dampened by 
brain pathology in dementia.28

The MDS 3.0 manual stresses the importance of pain 
self-report, stating:

Obtaining information about pain directly from the resi-
dent, sometimes called ‘hearing the resident’s voice,’ is 
more reliable and accurate than observation alone for 
identifying pain.17 

Yet, the capacity to self-report pain diminishes as the 
severity of cognitive impairment increases.29–31 We 

found that over three quarters of residents with severe 
cognitive impairment were administered a self-report 
instrument to assess their pain experience over the past 5 
days, similar to what has been reported among nursing 
home residents with cancer.15 Severe cognitive impairment 
can result in disorientation in time and time distortion.12,13 

Time distortions may be particularly concerning, manifest-
ing in an inability to perceive the passage of time or 
accurately engage in retrospective timing,32 and the dete-
rioration of short-term memory may result in complete 
loss of recent memories33 limiting assessments to only 
immediate recall.10
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54.2

37.2

31.3

26.7
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Figure 1 Pain frequency and severity (5-day look-back period) among newly admitted nursing home residents without cancer and with self-reported pain, stratified by 
cognitive impairment (n=4,622,404).
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Figure 2 Pain frequency (5-day look-back period) by severity of cognitive impairment among newly admitted nursing home residents without cancer and with staff-assessed 
pain (n=315,620).
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To characterize the extent of their pain, patients’ verbal 
descriptions and ratings of pain have been suggested as the 
most reliable indicators. However, cognitive impairment is 
commonly associated with alterations in memory, lan-
guage, speech, and consciousness which make recall and 
communication difficult and progressively worse in later 
stages of the disease.34 Impaired abstract thinking may 
also interfere with a resident’s ability to understand the 
pain assessment task.10 Given these challenges, it is 
important to acknowledge the barriers and facilitators 
associated with the nursing home staff’s ability to iden-
tify/assess pain. These include also lack of time, confi-
dence, and knowledge.35,36 These are potentially 
modifiable factors that if addressed can make 
a difference to improve pain recognition in nursing homes.

Although the impact of dementia neuropathology on resi-
dents’ perception of pain and pain processing may provide an 
explanation for differing rates of pain detection and treatment 
among residents at various levels of cognitive impairment (eg, 
higher pain tolerance in advanced Alzheimer’s disease), scien-
tific evidence in support of this argument is conflicting.34 In 
a Swedish study using the PAINAD (Pain Assessment in 
Advanced Dementia) scale, cognitively impaired residents 
had a higher incidence of pain (56.2% vs 31% among intact 
residents).9 PAINAD assesses pain based on observations of 
breathing, vocalization, facial expression, body language, and 
consolability.37,38 Improvements to pain assessment among 
those with cognitive impairments are emerging.17 

A combination of both observation and self-report for severely 
cognitively impaired individuals has been advised.39–41 This 
dual approach would retain the patient’s voice while providing 
additional information and improving assessment accuracy.

Despite reported increases in use of opioids in some 
countries,42 in nursing homes pain treatment is inadequate 
among individuals with severe cognitive decline when com-
pared to non-cognitively impaired individuals. Undetected 
pain or poorly assessed pain can lead to inadequately treated 
pain, which in older adults has been associated with several 
negative health outcomes including low quality of life,43,44 

increased healthcare utilization and costs,45 and poor treatment 
outcomes.46 We found that the prevalence of both non- 
pharmacological and pharmacological pain treatments was 
lower in residents with severe cognitive impairment relative 
to those with no/mild cognitive deficits, patterns that were 
similar in residents with self-reported and staff-assessed pain. 
Managing pain in nursing home residents is necessary to 
improve quality of life. Polypharmacy and physiological 
changes in old age may alter the pharmacokinetics and 

pharmacodynamics of medications. These aging-related 
changes may influence efficacy and side-effects of pain med-
ications, and limit therapeutic options available for the man-
agement of pain in older adults. Pain can be persistent, with 
increasing severity associated with activity and functional 
limitations,47,48 underscoring the importance of improved 
recognition of pain and pain management in nursing home 
residents with cognitive impairment.

Conclusions
Using a 5-day look-back period, pain is common among newly 
admitted nursing home residents. Improved recognition of pain 
is warranted in residents with cognitive impairment. While the 
resident voice is important to include in the MDS assessment 
process, the MDS 3.0 pain assessment approach may result in 
under-recognition of pain. The under-recognition of pain may 
result in missed opportunities for pain management strategies 
to be employed. These data support revisiting the procedures 
for assessing pain among nursing home residents with cogni-
tive impairment, with an eye towards providing safe, effective, 
compassionate care to those in life’s final chapter.
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