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Abstract

Background and Purpose: Pain is common among older adults with dementia. There are
nonpharmacological options for managing pain in this population. However, the effects of physical
therapist-delivered interventions have not been summarized. The purpose of this systematic review
was to summarize the literature on physical therapist-delivered interventions in randomized trials
for reducing pain among older adults with dementia.

Methods: A systematic search of MEDLINE/PubMed, CINAHL, PsycINFO, and Web of
Science was conducted for randomized trials of pain management in individuals aged 60 years or
older with medically diagnosed dementia of any severity. Included studies addressed the effects of
nonpharmacological physical therapist-delivered interventions on pain outcomes. Pain outcomes
included patient or caregiver self-report, observational or interactive measures. Independent
reviewers extracted relevant data and assessed methodological quality using the PEDro scale.

Results and Discussion: Three studies (total N = 222 participants; mean age range = 82.2—
84.0 years; 178 [80.2%] females) met inclusion criteria. PEDro scores ranged from 4-8/10.
Interventions included passive movement and massage. Pain outcomes included the observational
measures Pain Assessment Checklist for Seniors with Limited Ability to Communicate
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(PACSLAC), Pain in Advanced Dementia (PAINAD), and Doloplus-2 scale. Passive movement
did not show better results when compared to no treatment, while massage showed pain-reducing
effects in one study compared to no treatment.

Conclusions: The evidence supporting pain-reducing physical therapy interventions for patients
with dementia is limited. There is a clear gap in knowledge related to evidence-based physical
therapy for managing pain in this population. Future studies should examine active physical
therapist-delivered interventions and utilize interactive pain measures.
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INTRODUCTION

Dementia is a chronic debilitating disorder that affects an estimated 46.8 million people
worldwide.! The number of individuals with dementia is expected to rise to over 130 million
people by the year 2050.1 In the United States, approximately 5 million individuals are
diagnosed with dementia.23 Most individuals are community-dwelling, with nearly 20% of
people with dementia living in either a residential care or nursing home setting.# Dementia is
associated with a range of deleterious effects including declines in neurocognitive abilities,
behavioral changes, memory loss, and progression to functional dependency. Common
behavioral symptoms of individuals with dementia include aggression, agitation, depression,
and anxiety.®

Pain is also a predominant comorbid symptom in dementia. Prevalence estimates for pain
among individuals with dementia vary considerably. Among community-dwelling
individuals with dementia, approximately 23% to 57% report pain during an average day.5”
Estimates suggest between 50% and 80% of nursing home residents with dementia or
dementia-associated disorders report pain or exhibit pain behaviors.8-11 Moreover,
moderate-to-severe pain has been reported by 21% of nursing home residents with dementia.
12 Distinguishing type of pain can be difficult and may not be clearly differentiated (i.e.,
mixed pain type).1213 However, the determination of predominant type of pain has
implications for pain management, especially in directing the choice of analgesic
medication.1* Van Kooten et al.12 have reported that the predominant type of pain in a
sample of nursing home residents was “nociceptive pain,” with very few patients
experiencing “neuropathic pain.” Additionally, the pain experienced in these patients is often
associated musculoskeletal conditions like arthritis, osteoporosis, or fractures.1>

Managing pain in the context of dementia is challenging, partly due to difficulty in
recognizing pain amidst a complex clinical presentation.16-19 Pain in dementia can
negatively influence mood, engagement with physical or recreational activity, and sleep.1®
Shega et al.20 have highlighted consequences that can occur in the instance when pain is
unrelieved in persons with dementia. These impacts include physical consequences such as
mobility disability and increased levels of agitation and physical combativeness.20
Psychosocial consequences can include mood disturbances (i.e., depression), social
isolation, and a loss of enjoyment in life.20 These consequences overlap with common
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behavioral symptoms of dementia and may contribute to pain that is under-detected and
undertreated.

Due to the high prevalence and high-impact of pain among patients with dementia, the
impetus for researchers is to identify effective nonpharmacological treatment approaches for
physical therapists who treat this population. Nonpharmacological treatments can be
delivered in combination with pharmacological management within a multidisciplinary
approach or serve as an alternative modality. Polypharmacy and the overuse of certain
medications that may have severe adverse events are two reasons for the need to identify
alternative nonpharmacological options.2! Additionally, physicians may not prescribe pain
medication due to concerns for side effects and limited evidence on pharmacodynamics of
analgesics in patients with dementia.22 Outside of physical therapist-delivered interventions,
examples of nonpharmacological interventions identified in systematic reviews of pain
management in dementia include reflexology, Reiki, and rocking chair therapy.23:24
Reflexology is effective for reducing pain in one study, while Reiki and rocking chair
therapy yielded small or limited pain improvement. Therapeutic touch also has potential for
pain-reducing effects.2* No systematic reviews have examined studies with physical
therapist-delivered interventions for pain in older adults with dementia.

Though not investigated among patients with dementia, physical therapist-delivered
interventions are purported to modulate pain among older adults.2>=27 For older adults with
back pain, Rundell et al.28 found that active forms of physical therapy, were associated with
greater improvements in pain intensity than passive intervention modes. Effect of physical
therapist-delivered interventions on pain modulation in individuals with dementia has not
been established. Thus, the purpose of this systematic review was to summarize the literature
on physical therapist-delivered interventions in randomized trials for reducing pain among
older adults with dementia. Results of this review could inform clinicians on effective
treatments to embed within an individualized plan of care and guide future research by
identifying knowledge gaps.

METHODS

This systematic review was performed following guidelines from Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA).2930 Ethical approval was not needed
for conducting this review.

Eligibility Criteria

Criteria for inclusion in this systematic review was based on study design, population,
intervention, and outcome (Table 1). Limits were placed for peer-reviewed articles published
in English. Randomized trial criteria included parallel group or crossover design that
allowed an examination of comparative effects. Types of studies excluded were non-
randomized designs including prospective cohort and retrospective studies, and descriptive
studies including case series and single case designs. The population was older adults (e.g.,
60 years of age or older) with a medical diagnosis of dementia. No limit was placed on
subtype of dementia or dementia severity. Studies were included if they compared the effect
of a physical therapist-delivered intervention, in isolation or as part of a multimodal
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approach, to a comparison group that did not include the studied intervention. Physical
therapist-delivered interventions include a broad range of techniques for addressing pain that
include manual therapy, thermal or electrical modalities, and various forms of exercise. No
restriction was placed on type of comparison group. Comparison groups could include no
treatment, usual care, or another form of active intervention so long as the effect of a specific
physical therapist-delivered intervention could be determined. Studies were eligible if they
included an outcome measure that specifically assessed pain intensity or pain behavior. Pain
measures could include patient or caregiver self-report, observational, and interactive
measures. No restriction was placed on follow-up duration for measuring outcomes after
intervention completion.

Data Sources and Study Search

A systematic search was conducted for peer-reviewed articles in MEDLINE/PubMed,
Cumulative Index to Nursing and Allied Health Literature (CINAHL), Psycinfo, and Web of
Science from each database’s inception to May 2, 2018 (see Appendix for database search
strategy). A search protocol using Medical Subject Heading (MeSH) or Major Concept
terms and keywords was developed prior to conducting the search. Search terms were based
on eligibility criteria and included key terms such as “dementia,” “cognitive disease/
disorder,” “Alzheimer,” “delirium,” “Lewy Body disease,” “physical therapy,” “exercise,”
“massage,” “musculoskeletal manipulations,” “manual therapy,” “electrical stimulation,”
“walking,” “strengthening,” “stretching,” “pain,” and “pain perception.” Reference lists of
relevant articles were also searched.

LI

Study Selection

Articles found from each of the database searches were imported into EndNote X7
bibliographic software (Thomson Reuters, New York, NY) for removing duplicates and title
and abstract screening. Title and abstracts were independently screened by a group of
authors (H.E.A., J.L.A., R.G.C., V.A.E.) and excluded based on eligibility criteria. Screening
authors were trained by the primary author (R.A.C.) during a single 1-hour session that
included instructions and practice of a set of sample articles. Each author reviewed the title
and abstract of each article. The final list of titles identified by each author was compared
and discussed for consensus agreement. A final composite list of potentially relevant articles
was compiled for full-text review. The full-texts of each article were examined and articles
not meeting criteria were excluded. In cases where a consensus could not be met for
inclusion, a final reviewer (R.A.C.) was brought in to resolve disagreement and facilitate
consensus.

Methodological Quality

The Physiotherapy Evidence Database (PEDro) scale was used to determine the
methodological quality of each study.31-33 The PEDro scale is an 11-item scale used for
rating studies based on quality criteria such as random and concealed allocation, baseline
similarity of groups, masked evaluation, and aspects of outcome and data assessment. Each
item, except for item 1, is summed to obtain total score. PEDro score greater than 5 has been
considered indicative of moderate to high methodological quality.3* Two groups of
reviewers (H.E.A., V.ALE. and J.L.A., R.G.C.) independently scored each included article.
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Agreement in scores between the two groups was excellent (ICC = 0.98 [95% CI = 0.90;
1.00]. Any discrepancies in scoring were resolved by consensus and in consultation with a
final arbiter (R.A.C.).

Data Extraction and Analysis

RESULTS

A standardized data extraction spreadsheet was used to obtain relevant article data. Two
independent authors (H.E.A. and R.A.C.) extracted data. Accuracy of data extraction was
confirmed through comparison of spreadsheets and discussion. Discrepancies in data
extraction were resolved through consensus. No reliability assessment was performed for
data extraction. Extracted data included sample characteristics, intervention details, pain
outcome, time points, and statistical values. For statistical data, pain values at baseline and
follow-up, and effect estimates (e.g., mean change scores) were extracted. Descriptive
summary of findings was performed. Due to limited number of studies and heterogeneity,
meta-analysis could not be conducted.

Search Results

The systematic search identified a total of 1208 articles (Figure 1). After removing
duplicates, the title and abstract of 1040 unique articles were screened. Of these, 1024
articles were excluded. Example reasons for exclusion at this stage were titles or abstracts
unrelated to dementia, non-randomized study designs including reviews, cases and cohort
studies, and interventions unrelated to physical therapy such as medication. Sixteen full-text
articles were evaluated for inclusion. Thirteen articles were excluded based primarily on
non-randomized design (n = 5),35-39 lack of physical therapist-delivered intervention (n =
3),40-43 complex intervention (n = 1),%4 or not including a pain outcome (n = 3).45-47 Three
articles met inclusion criteria.48-50

Study Characteristics

Participants—A total of 222 participants were included in the three trials (range of sample
size =10 to 111) (Table 2). The mean age of participants in two studies ranged from 82.2 to
84.0 years,*8:49 while the third study did not report a mean or median age for the sample
(range of 67 to 91 years).50 Majority of participants were female (n = 178 (80.2%)). All
three studies required participants to have with a diagnosis of dementia, with two studies
specifying Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria.48:50
Participants in the studies were living in a nursing or residential care facility. Two studies
specified eligibility criteria for pain (e.g., history of chronic pain or minimum pain
score)*9:50 and one study focused on paratonia.*8

Physical therapist-delivered interventions—The physical therapist-delivered
interventions included passive movement (one study)*® and massage (two studies).4%:50 For
passive movement, physical therapists moved the participant’s extremity in a slow manner to
reduce muscle resistance, guided by pain response. For example, if participants expressed
painful behavior, the therapist reduced the amount of passive tension. All extremities were
moved passively, beginning with the left arm and ending with right leg. Sessions were 20
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minutes in duration, occurring three times per week for four weeks. Physical therapists were
trained to perform the passive movement over two 2-hour training sessions. In two studies,
massage therapy was provided for relaxation® or to address a specific source of chronic
pain.*? In the study by Rodriguez-Mansilla et al.,%0 relaxation massage was directed to the
participant’s back and lower extremities with superficial effleurage and deep kneading. No
specifications were provided on how depth or rhythm of massage was determined or
adjusted during sessions. For this form of massage, the physical therapist provided 20-
minute sessions, five days per week for a 3-month period. In the study by Kapoor and Orr,4°
massage was directed to a source of chronic pain and included effleurage, kneading, and
trigger point therapy. The optimal delivery of massage involved slow and regular rate and
rhythm, and depth guided by tissue characteristics and pain response. The physical therapist
provided 10-minute sessions, four times per week for four weeks. Neither study indicated
whether therapists were trained in the massage intervention.

Comparison groups—One comparison group existed in two studies, and two comparison
groups existed in one study. The comparison group included no treatment (two studies)*8:20
or another active comparator (two studies)#®-° including ear acupressure and routine pain
treatment. Routine pain treatment could include physical interventions such as range of
motion exercise, stretching, positioning and other nonpharmacological or pharmacological
interventions. In the study by Kapoor and Orr,*° routine pain treatment was provided in both
the massage therapy group and as control. Thus, the effects of massage therapy are in
addition to routine pain treatment.

Pain outcomes—~Pain outcomes included the Pain Assessment Checklist for Seniors with
Limited Ability to Communicate (PACSLAC-D),*8 Pain in Advanced Dementia (PAINAD),
49 and Doloplus 2 Scale.5 In two studies, pain outcomes were assessed at interim periods
during the intervention period.#8 All studies measured pain outcomes immediately after the
intervention period was completed. One study measured follow-up pain outcomes at four
and eight weeks after ending the intervention.50 For this review, only post-intervention
outcome data is reported.

Methodological Quality

Two of the three studies were considered moderate to high methodological quality based on
PEDro scores of 5 or greater (Table 3). All studies met criteria for random allocation, groups
similar at baseline, between-group statistical comparisons, and inclusion of point and
variability estimates. None of the studies met criteria for blinding of subjects or therapists.

Intervention Effects on Pain

The summary effects of physical therapist-delivered interventions on pain are described in
Table 4. In the study by Hobbelen et al.,*8 passive movement did not result in a greater effect
on pain compared to no treatment. Rodriguez-Mansilla et al.? found massage was more
effective in reducing pain compared to no treatment, but not compared to ear acupressure.
Similarly, in the study by Kapoor and Orr,*® massage did not offer an additive benefit to
routine pain treatment.
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DISCUSSION

This systematic review identified three randomized trials that examined the direct effect of a
physical therapist-delivered intervention on pain in older adults with dementia. Interventions
included passive movement and massage. Only one study showed a comparative benefit
from a physical therapist-delivered intervention, where massage had greater pain-reducing
effect than no treatment but was less effective than ear acupressure. To date, no randomized
trials have examined active forms of physical therapist-delivered interventions such as
therapeutic exercise or functional training. These results highlight an urgent need to develop
evidence on the effectiveness of physical therapist-delivered interventions for addressing
pain in this population.

In randomized trials, physical therapist-delivered passive interventions including passive
movement and massage does not appear to result in consistent pain-reducing effects either in
isolation or as an additional modality to routine pain treatment. In a non-randomized, single-
group pre-post-test study, Ellis et al.>1 examined the effects of a pragmatic 8-week physical
therapist-delivered intervention program that could include massage and transcutaneous
electrical nerve stimulation (TENS) on pain ratings in 95 participants (56% with dementia)
living in a residential care facility. Reductions in pain were observed across the entire 8-
week period. Specific interventions varied within sessions: massage was delivered most
often in isolation, followed by TENS alone, massage with exercise, and finally massage with
TENS. The combination of massage with TENS had the largest within-session effect
compared to massage or TENS in isolation or in combination with exercise.51 When
accounting for dementia, the effects of the interventions were not as large compared to those
without dementia.>! In the current review, we did not find any randomized trials for TENS in
patients with dementia, which could be an area of further study.

While the current review did not find consistent evidence from randomized trials for pain-
relieving effects on massage, preliminary evidence shows that massage has positive effects
on factors such as stress and agitation,24°2:53 which could be linked to pain in dementia.
One moderate quality prospective, non-randomized study found massage was associated
with reduced agitation levels in 52 older adults with dementia.>2 Non-randomized design
was a barrier to determining a causal effect. Wu et al.>3 examined 11 studies, including 10
randomized trials, that included various forms of therapeutic touch procedures including
massage, reflexology, and acupressure. Meta-analysis results showed a statistically
significant effect following these touch procedures on symptoms including physical and
verbal aggressive and non-aggressive behaviors.53 The main limitation of these studies were
small sample sizes and generally low methodological quality. Pain was not an outcome in
this meta-analysis.>3

Few studies have examined active interventions such as exercise or functional training for
potential pain-reducing effects in dementia.2:51 In older adults with dementia, physical
inactivity and pain may be part of a vicious cycle,>* thus warranting strategies to promote
activity and exercise in physical therapy interventions. Plooij et al.>* analyzed the link
between pain and physical inactivity and showed a positive relationship in older adults with
and without dementia. In a study among participants with subtle to moderate cognitive
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impairment with or without dementia, 20 weeks of Tai Chi delivered by a certified instructor
showed greater effects on pain compared to classes providing health and cultural
information.#2 The level of cognitive impairment as determined by the Mini-Mental State
Examination did not influence the main effects following Tai Chi.42

Active exercise can have widespread health benefits for individuals with dementia.
Structured exercise and physical activity can result in not only a reduction of brain atrophy
and neurodegeneration, but also improvement in cognitive functioning.®> A randomized trial
on effects of exercise on apathy and agitation in individuals with dementia compared 12
weeks of physical therapist-delivered lower extremity strengthening and balance exercise to
light physical activity or other pleasure activities.>®:57 The exercise group showed reduced
apathy and agitation, while the control group showed increased levels of apathy and
agitation.>®:57 Aman et al.%® showed that 15 minutes of aerobic and 15 minutes of
strengthening and balance exercise can significantly decrease agitation levels among
individuals with cognitive impairment. Brett et al.>® examined randomized trials that tested
effects of physical exercise on various outcomes including depression, agitation, and unmet
needs and found statistically significant improvements after physical exercise. Abd El-Kader
and Al-Jiffri0 found 2 months of physical therapist-delivered aerobic (treadmill) and
stretching exercise provided 3 times per week for patients with Alzheimer’s disease resulted
in significant improvements in psychological functioning (depression, self-esteem, mood)
and quality of life, and reductions in inflammatory markers. Similar effects were not seen in
patients receiving a no intervention control.8% There is a clear need to examine the pain-
modulating effect of exercise in patients with dementia.

Pain assessment among individuals with dementia is difficult due to communication barriers.
For example, individuals with dementia may have an inability to properly communicate or
experience confusion, agitation, or irritability, which may impact the reliability of pain
reporting.61 Pain measures appropriate for individuals with dementia may rely on pain
behavior as well as self-report. Observational signs of pain including breathing, facial
expressions, body language, and physiological indicators.81-63 However, there is
discrepancy in how well these measures can detect pain.54 The MOBID-2 is a responsive
and reliable pain assessment scale specifically suited for individuals with advanced
dementia.63.85 This tool is an interactive hybrid instrument where the first part categorizes
pain behavior (e.g., noises, grimaces) during movement and activities of daily living (e.g.,
stretching, bedside transitioning); while the second part quantifies pain intensity for pain
behavior based on the health professional’s perspective. None of the included studies in the
current review examined physical therapist-delivered interventions using the MOBID-2 as
an outcome measure.

This review followed PRISMA guidelines and used a comprehensive search strategy of four
databases to identify articles. Despite this approach, we are unable to confirm that pertinent
peer-reviewed articles were not missed. Accuracy of data extraction and reporting was
confirmed through group discussion and consensus after independent review. However,
reliability of these processes was not assessed. An additional limitation of this review is that
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few randomized trials exist that looked specifically at physical therapist-delivered
interventions for pain in individuals with dementia. None of the trials found in this review
involved participants living in the community, which is surprising given the higher number
of individuals with dementia living in community settings. The findings of this review are
limited in generalizing to this population. Future work should examine nonpharmacological
physical therapist-directed interventions across clinical settings and include community-
dwelling individuals with dementia. Physical therapists may also deliver pain management
interventions as a component of multi-step and/or multimodal interdisciplinary team care.38
In this context, study of physical therapy intervention in isolation may not be pragmatic.
Overall, the lack of trials limits definitive clinical recommendations on the usefulness of
physical therapy interventions within an evidence-based approach. None of the included
studies appeared to consider type of pain (i.e., nociceptive, nociplastic, or neuropathic)5® as
a potential target for the studied interventions. Mechanism-based approaches to pain
management have been advocated and there may be utility in discerning the predominant
pain type for matching treatment.%6 However, the first step will be to determine the capacity
for identifying type of pain among older adults with dementia, given the propensity for
communication restrictions.

CONCLUSIONS

Three studies have examined the direct effects of physical therapist-delivered interventions
to address pain in older adults with dementia. Only passive interventions have been tested,
with massage showing pain-reducing benefit in a single study compared to no treatment. The
evidence supporting pain-reducing physical therapy interventions for individuals with
dementia is limited. There is a clear gap in knowledge related to evidence-based physical
therapy for managing pain in this population. Future studies should examine active physical
therapist-delivered interventions and utilize interactive pain measures.

ACKNOWLEDGEMENTS

Dr. Coronado was affiliated with the University of Texas Medical Branch and supported by an NIH K12
Rehabilitation Research Career Development Program grant (HD055929) during the time this project was
conducted.

Conflicts of Interest and Source of Funding: The authors declare no conflicts of interest. At the time this
manuscript was developed, Dr. Coronado was supported by an NIH K12 Rehabilitation Research Career
Development Program grant (HD055929) at the University of Texas Medical Branch.

APPENDIX

Appendix Table 1.
CINAHL Search Results.

Step Search terms Results

“MH” randomized controlled trial OR “MH” single-blind studies OR “MH” double-blind studies OR 301450

1 “MH?” clinical trials OR randomized controlled trial OR controlled clinical trial OR clinical trials
“MH” dementia OR “MH” delirium OR “MH?” cognition disorders OR “MH?” delirium, dementia, 93813
2 amnestic, cognitive disorders OR “MH” Alzheimer’s disease OR “MH” Lewy Body disease OR

dementia OR cognitive disease OR cognitive disorder OR Alzheimer OR Delirium OR Lewy Body
disease
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Step Search terms Results
“MH?” physical therapy OR “MH?” exercise OR “MH?” resistance training OR “MH” therapeutic 489824
exercise OR “MH?” electric stimulation OR “MH” massage OR “MH” manual therapy OR “MH”

3 walking OR “MH?” physical activity OR “MH” muscle strengthening OR “MH?” stretching OR
nonpharmacological OR physical therapy OR physiotherapy OR activity OR exercise OR electrical
stimulation OR massage OR manual therapy OR walking OR strengthening OR stretching

4 “MH?” pain OR pain 241526

5 1 AND 2 AND 3 AND 4 50

Appendix Table 2.
PsycINFO Search Results.

No Search Results

1 “randomized controlled trial” OR “controlled clinical trial” OR “clinical trial” 41070

2 dementia OR “cognitive disease” OR cognitive disorder OR Alzheimer OR delirium OR “Lewy Body 107947

disease”

3 nonpharmacological OR “physical therapy” OR physiotherapy OR activity OR exercise OR “electrical ~ 547939

stimulation” OR massage OR “manual therapy” OR walking OR strengthening OR stretching

4 Pain 102150

5 1 AND 2 AND 3 AND 4 15

Appendix Table 3.
MEDLINE/PubMed Search Results.
No Search Results
randomized controlled trial [Mesh] OR random allocation [Mesh] OR single-blind method [Mesh] 1174356
1 OR double-blind method [Mesh] OR randomized controlled trial OR controlled clinical trial OR
clinical trial
dementia [Mesh] OR delirium [Mesh] OR cognition disorders [Mesh] OR Alzheimer disease [Mesh] 336624
2 OR Lewy Body disease [Mesh] OR dementia OR cognitive disease OR cognitive disorder OR
Alzheimer OR delirium OR Lewy Body disease
physical therapy modalities[Mesh]) OR exercise [Mesh] OR electric stimulation [Mesh] OR massage =~ 3231329
[Mesh] OR musculoskeletal manipulations [Mesh] OR walking [Mesh] OR resistance training [Mesh]
3 OR muscle stretching exercises [Mesh] OR nonpharmacological OR physical therapy OR
physiotherapy OR activity OR exercise OR electrical stimulation OR massage OR manual therapy
OR walking OR strengthening OR stretching
4 pain perception [Mesh] OR pain [Mesh] OR pain 729576
5 1 AND 2 AND 3 AND 4 467
Appendix Table 4.
Web of Science Search Results.

No Search Results

1 randomized controlled trial OR controlled clinical trial OR clinical trial 829275

2 dementia OR cognitive disease OR cognitive disorder OR Alzheimer OR delirium OR Lewy Body 364602

disease

3 nonpharmacological OR physical therapy OR physiotherapy OR activity OR exercise OR electrical 989046

stimulation OR massage OR manual therapy OR walking OR strengthening OR stretching

4 Pain 526600
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No Search Results
5 1 AND 2 AND 3 AND 4 673
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Records identified through database searching (n = 1208):
MEDLINE/PubMed (n = 467), CINAHL (n = 50), PsycINFO (n =

15), Web of Science (n = 673), reference lists (n = 3)

Duplicates removed (n = 168)

|

4

Title and abstracts screened (n =
1040)
, Records excluded (n = 1024)

Jv

Full-texts assessed (n = 16)

A

Full-texts excluded (n = 13):
Not a randomized trial (n = 5);
Lack of PT-delivered intervention (n
=4);
Complex intervention (n = 1);
Did not include pain outcome (n = 3)

4

Studies included (n = 3)

Figure 1.

Flow Diagram of Systematic Review Process.
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Table 1.
Inclusion and exclusion criteria.
Inclusion criteria Exclusion criteria
Study Design
. Randomized-controlled trial; parallel or crossover studies . No reviews, observational (non-
randomized), case series, single case, or
retrospective designs
Population
. Studies in people aged 60 and older . No “healthy” or general populations
. Studies in people diagnosed with dementia of any type or severity
Intervention
. Intervention was provided by a physical therapist . No complex interventions where effect of
. . physical therapist-delivered intervention
. Intervention included a pain management strategy such as manual could not be determined
therapy, modalities, or exercise
Outcome
. Pain outcome measure obtained before and after intervention
. Pain outcome could include self-report, observational, or interactive
measure
Limits
. Peer-reviewed . No abstracts or conference proceedings
. Published in English
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