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Abstract

Background—Unrelieved pain among nursing home (NH) residents is a well-documented 

problem. Attempts have been made to enhance pain management for older adults, including those 

in NHs. Several evidence-based clinical guidelines have been published to assist providers in 

assessing and managing acute and chronic pain in older adults. Despite the proliferation and 

dissemination of these practice guidelines, research has shown that intensive systems-level 

implementation strategies are necessary to change clinical practice and patient outcomes within a 

health-care setting. One promising approach is the embedding of guidelines into explicit protocols 

and algorithms to enhance decision making.

Purpose—The goal of the article is to describe several issues that arose in the design and 

conduct of a study that compared the effectiveness of pain management algorithms coupled with a 

comprehensive adoption program versus the effectiveness of education alone in improving 

evidence-based pain assessment and management practices, decreasing pain and depressive 

symptoms, and enhancing mobility among NH residents.

Methods—The study used a cluster-randomized controlled trial (RCT) design in which the 

individual NH was the unit of randomization. The Roger's Diffusion of Innovations theory 

provided the framework for the intervention. Outcome measures were surrogate-reported usual 
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pain, self-reported usual and worst pain, and self-reported pain-related interference with activities, 

depression, and mobility.

Results—The final sample consisted of 485 NH residents from 27 NHs. The investigators were 

able to use a staggered enrollment strategy to recruit and retain facilities. The adaptive 

randomization procedures were successful in balancing intervention and control sites on key NH 

characteristics. Several strategies were successfully implemented to enhance the adoption of the 

algorithm.

Limitations/Lessons—The investigators encountered several methodological challenges that 

were inherent to both the design and implementation of the study. The most problematic issue 

concerned the measurement of outcomes in persons with moderate to severe cognitive impairment. 

It was difficult to identify valid, reliable, and sensitive outcome measures that could be applied to 

all NH residents regardless of the ability to self-report. Another challenge was the inability to 

incorporate advances in implementation science into the ongoing study

Conclusions—Methodological challenges are inevitable in the conduct of an RCT. The need to 

optimize internal validity by adhering to the study protocol is compromised by the emergent 

logistical issues that arise during the course of the study.

Introduction

Conducting clinical trials in any setting is challenging. However, the nursing home (NH) 

environment can be particularly daunting. Implementing a complex multimodal intervention 

adds to the investigators’ anxieties. Unexpected challenges occur, regardless of the care with 

which the research team plans and executes the study. In sharing and discussing the ‘hits’ 

and ‘misses’, an investigative team can contribute to science by allowing others to learn 

from their experiences. In this spirit, we describe our experiences conducting a randomized 

controlled trial (RCT) to test a set of pain assessment and management algorithms (step-by-

step flowcharts for clinical use) in 27 Washington State NHs. We focus on several design 

decisions we made and some challenges we faced as a result of these decisions. We also 

discuss other obstacles that we had to overcome. Our examples of these ‘untoward 

consequences’ and other challenges may provide insight and guidance to other investigators.

Rationale for the study

Pain is a common problem among older NH residents and is associated with depression, 

sleep disturbance, decreased mobility, increased health-care utilization, and physical and 

social role dysfunction [1–3]. Despite the scope of the problem and its negative 

consequences, there is much evidence that pain is often not assessed and is undertreated in 

this vulnerable group, even though evidence-based guidelines for assessing and treating pain 

are available [2–9].

Changing clinical practice involves attention to multiple factors that influence individuals’ 

or groups’ willingness and ability to incorporate new knowledge or a new system of care. 

This use of multiple strategies to encourage the adoption of evidence-based practices is a 

staple of implementation science, which the National Institutes of Health define as ‘the 

scientific study of methods to promote the integration of research findings and evidence-
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based interventions into health-care policy and practice’ (http://grants.nih.gov/grants/

guide/pa-files/PAR-10-038.html). This area of scientific inquiry seeks to understand the 

behavior of health-care professionals and support staff, health-care organizations, consumers 

and family members, and policy makers in context as key variables in the sustainable 

adoption, implementation, and uptake of evidence-based interventions. Implementation 

scientists recognize that there may be two components being tested in a clinical trial: the 

intervention itself (in this case, the pain management algorithm) and the implementation 

approaches [10].

One classic and widely used framework to understand, study, and facilitate the adoption of 

new behaviors into regular practice is the Rogers’ Diffusion of Innovations Theory [11]. 

According to this theory, an innovation is an idea or a process that is perceived as new by an 

individual or a group. Diffusion is the process by which an innovation is communicated and 

adopted over time among members of the social system. Many successful strategies for 

changing clinical practice incorporate Rogers’ ideas. Potentially successful change strategies 

include providing feedback to care providers from ‘influential colleagues’, multidisciplinary 

teams, follow-up reminders, and academic detailing, which involves providing practicing 

clinicians with specific education about best practices [12,13]. Gilbody et al. [14] reported 

that clinician education alone was ineffective in changing care practices, but complex 

multifaceted interventions that incorporated clinician education were successful. Specific 

strategies within these multicomponent interventions include collaborative patient 

management, clinician education, enhanced roles for nurses, and use of opinion leaders. The 

authors also identified the use of algorithms as an effective method for changing practice.

Clinical algorithms are visual road maps that use a step-by-step decision-making process to 

enhance clinicians’ ability to make sound clinical decisions based on best evidence [15]. 

Clinical trials conducted in diverse settings have shown that assessment and treatment 

algorithms are effective in improving practice and patient outcomes [16–18].

The aim of the study was to examine the effectiveness of a set of pain management 

algorithms coupled with a comprehensive adoption program in improving evidence-based 

pain assessment and management practices, decreasing pain and depression, and improving 

mobility among NH residents. The algorithm (ALG) intervention was compared to an 

education (EDU)-only control. Table 1 lists the specific aims and accompanying hypotheses 

of the trial. Figure 1 represents an outline of the study procedures.

Study design decisions

The study used a cluster RCT design with NHs as the unit of randomization. We chose to 

randomize facilities rather than individuals within facilities to minimize cross-contamination 

between intervention and control participants, which can dilute treatment effects [19]. Using 

a standard approach for RCTs, randomization occurred following recruitment of NH 

residents within each facility and completion of the baseline measurements, and prior to 

initiating any intervention activities (ALG) or classes (EDU). Assignment to ALG or EDU 

was made by the statistician coauthors (M. B. N./N. P.). To manage enrollment, data 

collection, and other study activities, facilities were enrolled in several waves from 
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September 2006 to December 2009. All study procedures were approved by the Swedish 

Medical Center Institutional Review Board (IRB) (FWA00000544).

Eligible NH residents were (1) 65 years or older; (2) receiving residential, long-term care at 

the facility (not Medicare-funded skilled nursing or rehabilitation services); and (3) 

experiencing moderate to severe pain at some time in the week prior to screening. 

Participants gave signed consent; the surrogate decision maker agreed to participation 

whenever a resident was incapable of providing consent. We chose to include persons with 

moderate to severe cognitive impairment because they comprise nearly 50% of the NH 

residents [20], and we wanted to maximize the generalizability of our study findings. Also, 

older persons with cognitive impairment are at greater risk for underdetection and 

undertreatment of pain than older persons who are cognitively intact [5,21–23].

We applied principles of the Diffusion of Innovations Theory to several strategies that we 

implemented to support adoption of the proposed clinical changes. First, the ALG 

intervention focused on the facility, rather than individual clinicians or primary care 

providers (PCPs). This approach was chosen primarily because of the relative infrequency of 

physician visits to the NH [24,25], the educational needs of the NH staff, and the central role 

of the NH staff in assessing pain. Also, the goal of changing the NH culture and making 

systematic changes to promote acceptance and use of the algorithms dictated a focus on the 

facility rather than individual PCPs [11,26].

Second, the intervention focused on the assessment and treatment algorithms to address 

pain. Each facility received copies of a pain management algorithm book for all licensed 

nursing staff. The algorithm book contained 11 linked algorithms covering the following 

topics: general pain assessment (see Figure 2), pain assessment and management in 

cognitively impaired NH residents, opioid initiation and titration, acetaminophen 

administration, guidance on appropriate use of nonsteroidal anti-inflammatory agents, 

pharmacologic treatment of neuropathic pain, and assessment and treatment for three 

common side effects, that is, constipation, sedation, and delirium. Also included in each 

section were ‘Guiding Principles’, formatted as bulleted lists, as well as tables of commonly 

used pain medications. The investigators drafted the book, which was based on the most 

current published clinical guidelines [8,27–29] and high-quality literature reviews [30] 

available at the time of the study. All content was then reviewed by a panel of six nationally 

recognized experts in geriatric pain management and dementia. To keep the content current 

throughout the project, we revised the book 2 years after the initial edition was produced, 

using an updated literature and expert panel review.

In addition to copies of the pain management algorithm book, intervention facilities received 

a three-ring binder containing supplemental, high-value resource materials as well as an 

additional copy of the algorithm book to serve as a central reference guide in the facility. 

Each nursing unit and staff development coordinator also received copies of the resource 

binder. The algorithm and reference materials addressed several barriers affecting pain 

management, which included misconceptions about pain in older adults, evaluation of pain 

in NH residents with cognitive impairment, older adults’ increased sensitivity to medication 

side effects, and polypharmacy [31,32].
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We provided staff education and support for using the algorithm and resource materials. One 

of the investigators (A. D. or M. E.) led one class each week for 4 weeks. The classes 

covered each algorithm, and content was reviewed as necessary. Each class was offered as 

many as three times to facilitate attendance across shifts. We also videotaped the classes for 

staff who were unable to attend the live sessions. Case studies were incorporated into classes 

to demonstrate use of the algorithms. We also encouraged staff to discuss challenging pain 

management cases from their own practice and demonstrated how to apply the algorithms to 

these cases.

Third, we guided each facility in forming a pain management team that comprised clinical 

champions and opinion leaders from multiple disciplines. The purpose of the teams was to 

provide leadership, stability, and guidance for implementing the algorithm into practice; 

each team included one or more ‘clinical champions’. These teams began meeting during the 

third week of the classes and continued for 2 weeks after the classes ended. They worked 

with one of the investigators (A. D.) to identify and address organizational barriers to pain 

management and to discuss challenging specific pain problems encountered in NHs. The 

pain teams were also charged with reviewing and customizing multiple chart forms (e.g., 

pain flow sheets, pain assessment forms) and policies developed by the investigators for 

incorporation into the facility's procedures and processes.

Fourth, we procured the support and involvement of PCPs. Upon randomization of facilities 

to the intervention, staff identified PCPs who regularly practiced in the facility. These 

clinicians received a letter from the Medical Director and investigators that introduced the 

project and outlined the study aims and procedures. They were given the investigators’ 

telephone numbers and email addresses and encouraged to contact any of them if they had 

questions or concerns. The letter also invited them to attend a 30-min web conference that 

elaborated the algorithm process and explained the rationale for focusing on facility-wide 

efforts to enhance pain assessment and management rather than direct engagement with 

PCPs. Each PCP received a US$100 honorarium for watching the webinar and was invited 

to join the pain team.

Our fifth strategy was aimed at maintaining adherence to the algorithm and other pain 

management practices after the period of intensive training and pain team start-up activities. 

Approximately 8 weeks following the intervention, we initiated biweekly ‘boosters’, which 

continued for 8 weeks. Boosters included items such as pens and magnets featuring pain-

related logos, and ‘Pain-Free Zone’ posters. We also sent ‘Fast Facts FAXes’ containing 

brief descriptions of information that was presented in the algorithm classes. In some 

facilities, we conducted telephone conferences with pain team members that focused on 

continued problem solving around specific cases or strategies for overcoming barriers to 

implementation of the algorithms.

Another methodological decision we made in designing the trial was to avoid a ‘standard 

care’ or ‘no intervention’ control condition. We based our decision on the idea of ‘resentful 

demoralization’ that occurs when people feel as though they are receiving less-than-optimal 

treatment [33,34]. Our experience working with NHs has shown that administration and 

staff are eager for any assistance to improve care. If we had provided half of the facilities 
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with little or nothing, the inequity between intervention and control facilities and 

participating NH residents could hamper recruitment, morale, and willingness to stay 

involved in the project. Similar problems also could have occurred with a wait-list treatment 

design, because wait-listed facilities would have to provide baseline data and then wait 

several months to receive the intervention. Although we recognized that control facilities 

might have demonstrated some improvement in pain and in processes or outcomes, we 

believed that education alone was much less likely to change significantly the practices and 

NH resident outcomes compared with the ALG intervention. Thus, the EDU arm satisfied 

the goal of minimizing frustration and attrition, while maximizing statistical power to detect 

significant differences between the ALG and EDU groups.

The EDU procedure consisted of four classes scheduled as 1-h weekly in-services. The 

content covered basic principles of pain assessment and management for frail, older adults. 

Similar to the ALG classes, videotapes of each session were made available at every EDU 

facility.

The NH residents were the primary unit of analysis for addressing the specific aims of the 

study, and all analyses were based on intention to treat. We used linear mixed models [35] to 

ascertain the association between outcome variables and predictors. All linear mixed models 

included a random effect for the facility to account for the possible correlation of NH 

residents’ outcomes within each facility. We carried out both unadjusted and covariate-

adjusted comparisons of outcomes between the ALG and EDU groups. The unadjusted 

comparison of outcomes included ALG versus EDU as a predictor (a binary variable). The 

covariate-adjusted models included factors selected into the linear mixed model with the 

forward stepwise variable selection technique (p < 0.05 for inclusion). As an alternative to 

the forward stepwise technique, we also considered the backward elimination technique (p > 

0.05 for exclusion). After covariates were selected, the group (ALG vs. EDU) was added 

into the model, and the covariate-adjusted association between the group and the outcome 

was ascertained. All calculations were performed in the statistical language R, version 

2.13.0 (Vienna, Austria).

Addressing challenges in implementing the study

Despite careful planning and consideration of alternatives to the study design, we 

encountered several challenges. One major challenge involved our attempts to test a 

complex, multimodal intervention in a variety of facilities. We used an RCT design, which 

is the gold standard for evaluating therapies [36]. This model maximizes internal validity, 

often at the expense of external validity; it typically is used in efficacy studies where the 

focus is on delivery of a standard treatment or intervention to a homogeneous group under 

optimal conditions [37]. The RCT also is used in effectiveness studies such as ours, where 

the intervention is delivered in a ‘real-world setting’ [37]. Although fidelity to the study 

protocol is critical to the RCT study design, process evaluation and measures are less 

emphasized than outcomes. In contrast, implementation studies often incorporate formative 

and summative evaluation of processes, including rates of adoption and fidelity to the 

clinical intervention. These are critical elements of the implementation study design [10].
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In our study, we included evaluation of changes in process measures and their association 

with patient outcomes as one specific aim (Table 1, specific aim 2). Our two process 

variables were a measure of adherence to the algorithms that used a chart audit tool [38] and 

a survey of organizational structures and processes that supported and reflected pain best 

practices. In addition, we conducted focus group interviews at four intervention facilities in 

order to capture qualitative data about facilitators and barriers to the adoption of the 

algorithms.

However, we missed opportunities to collect process data that could have provided insight 

into our findings. One example of a missed opportunity was our failure to explore the 

reasons for, and effects of, low-PCP engagement in the study. Out of approximately 75 

PCPs who practiced in the intervention facilities, only 2 viewed the webinar explaining the 

study and the algorithms. Moreover, few were involved in the pain teams. Because our focus 

was on the nursing staff and medical directors at the facilities, we did not monitor or address 

potential PCP nonadherence to evidence-based pain practices. When we conducted our 

focus groups at the end of the study, some nursing staff reported that PCPs’ refusal to 

respond to pain assessment data or follow staff's recommendations was sometimes a 

problem. Had we incorporated ongoing, intensive monitoring of barriers, and addressed 

these barriers during the study (as is done in some implementation studies), we would have 

maximized the effectiveness of the intervention.

Another key issue arose as a result of our decision to include the NH residents with 

moderate to severe cognitive impairment. Of the 485 NH residents enrolled in the study, 361 

(74%) were determined to be able to provide reliable self-report at baseline. At timepoints 2 

and 3, 317/430 (74%) and 265/390 (68%) participants provided reliable self-report, 

respectively.

Because 26%–32% of our study participants could not to provide reliable self-report, we 

were unable to use NH resident report of pain without losing statistical power. Thus, we 

needed a primary outcome measure that could be collected for all NH residents, regardless 

of the ability to communicate verbally. Initially, we chose the Functional Independence 

Measure (FIM) to assess ability to ambulate, either in a wheelchair or walking. This 

outcome seemed appropriate in that physical functioning frequently is used as an outcome in 

pain therapy trials [39] and in that the FIM is a valid, reliable, and widely used measure that 

allows for an objective evaluation that is not reliant on patient report [40–42]. Moreover, 

Morrison et al. [43] reported a significant, negative association between pain and FIM-

locomotion scores in a large sample of older adults with pain. Early in the trial, however, we 

realized that our sample of patients was very physically impaired; thus, the FIM was 

unlikely to be sensitive enough for the relatively small improvements that could be 

expected. For this reason, we examined other outcomes that were measured in all NH 

residents: depression, pain behaviors, and surrogate (certified nursing assistant (CNA)) 

reports of usual pain intensity.

The Cornell Scale for Depression in Dementia was collected for all NH residents; its 

reliability and validity are supported in persons with dementia, as well as those without 

dementia [44–47]. However, depression was a secondary outcome measure in that it was 
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influenced by, but not solely attributable to pain; thus, it was not an appropriate primary 

outcome measure.

We then considered the pain behaviors tool, Checklist of Nonverbal Pain Indicators (CNPI). 

We had initially chosen the scale because psychometric data that were available at the time 

suggested that it was reliable, valid, and clinically useful. It assessed only six groups of 

behaviors on rest and with movement and was readily understood by CNAs. However, 

subsequent reviews [48] as well as data from our study [49] demonstrated that the CNPI had 

psychometric deficiencies that raised questions about its suitability as the primary outcome 

for pain.

We finally chose a surrogate pain intensity measure as the primary outcome for all the NH 

residents. We used the Iowa Pain Thermometer (IPT), a tool that uses a graphic 

representation of a thermometer in which the base is white and becomes increasingly red as 

one moves up the column. The base is anchored with the words ‘no pain’, and the top of the 

thermometer is anchored with ‘the most intense pain imaginable’, with additional word 

descriptors between these two extremes to represent different levels of pain intensity. In all, 

13 evenly spaced circles, corresponding with numeric values from 0 to 12, are placed 

between the thermometer's verbal descriptors. Several studies have shown that the IPT is 

reliable, valid, and generally preferred over other pain intensity tools by older adults [50–

52].

CNAs were chosen as the surrogate reporters of NH residents’ pain. Research has shown 

that with proper training, CNA proxy reports can be highly accurate [53]. Their estimates 

have been found to correlate significantly higher with resident's reports than estimates from 

other care providers [54,55]. CNAs were asked to observe the participant at rest and also 

during movement or transfers that occurred during morning care and report each behavior 

observed. Based on behaviors they observed, they reported residents’ pain using a scale in 

which 0 = no pain to 12 = the most intense pain imaginable. To ensure that CNAs completed 

the IPT and the CNPI accurately, we conducted in-service training sessions at every facility 

prior to beginning data collection. Each facility also received an 8-min training DVD to 

educate new CNAs and CNAs who were unable to attend the in-service training. To 

minimize missing data and to assure accuracy further, research assistants interviewed CNAs 

after participants’ morning care and marked the CNAs’ responses to both the IPT and CNPI, 

clarifying instructions and items whenever necessary.

Relying on surrogate pain reports was not entirely satisfactory, because self-reported pain is 

generally viewed as the gold standard for measuring this subjective experience [9,29,56–58], 

However, the CNA-reported IPT allowed us to include the entire sample in the analysis. 

Studies of outcomes in persons with advanced dementia and persons at end of life frequently 

use surrogate-reported outcomes because patient report usually is unavailable [59–61].

We retained self-reported usual and worst pain intensity as secondary outcomes, again using 

the IPT. Only data from participants who could provide verbal, reliable responses were 

included in the self-reported pain outcomes. Participants who were completely nonverbal or 

unable to respond to the question, ‘Have you experienced aches, pains or discomfort in the 
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past week?’ (alternative phrases, e.g., ‘Do you hurt anywhere?’ or ‘Do you have any sore 

spots?’ were used, when necessary) and to rate their pain intensity were listed as 

‘nonverbal’. Participants also had to give reliable responses. Reliability was assessed in one 

of two ways. When the study began, participants were asked to describe the worst pain they 

had ever experienced and to locate its intensity on the IPT scale. A response was considered 

valid whenever the participant reported experiencing their worst pain and located it on the 

top third of the IPT (all reported having experienced severe pain as their worst). Some 

participants, however, struggled with assessment even though they otherwise seemed 

capable of responding to other questions in the interview. As a result of discussions of this 

problem with the data collection staff and among the investigators, an alternate approach 

was taken. The research assistant interviewing the participant reviewed the participant's 

answers for usual, worst, least, and current pain. Whenever all responses were consistent 

(e.g., worst pain was greater than least pain), then the participant was assessed as providing 

reliable answers. When responses were not consistent, the research assistant then asked the 

participant for clarification (e.g., ‘How is your least pain higher than your current pain?’). If 

the participant changed the response to a logically consistent one, the response was then 

marked reliable. If the participant still could not correct the discrepancy, the response was 

considered unreliable, and the participant's data were not included in the analyses.

NH recruitment and retention

We initially estimated that 20 facilities (10 ALG and 10 EDU) would yield an adequate 

sample of participating NH residents. Because of the relationships that were forged during 

previous projects [62–64], we were able to secure the commitment of 22 facilities prior to 

initiating the study. However, fewer than the expected number of NH residents were eligible 

and/or willing to participate at each facility. To enroll additional NHs, we again called upon 

partners from earlier studies, and also asked Directors of Nursing at participating facilities to 

recommend the study to their colleagues at nonparticipating NHs. Although 6 of the 22 

originally selected facilities did not participate (one because of closure), we were able to 

leverage our community connections and recruit 28 facilities. One of these facilities served 

as a pilot site, leaving us 27 NHs available for randomization.

Initially, we enrolled facilities in pairs to make data collection and other activities 

manageable. This decision turned out to have advantages as well as disadvantages. At times, 

the staggered enrollment allowed NHs to remain in the study. Several NHs wanted to defer 

enrollment because they anticipated a state survey in the next month, experienced turnover 

in key administrative or nursing staff, struggled with inadequate staffing, or were in the 

throes of an ownership change. Our ability to slate them for a later entry into the study 

actually facilitated retention. The lag time between recruitment and enrollment, however, 

was problematic because some facilities initiated their own pain management programs or 

moved on to other clinical priorities while waiting to be enrolled. When these facilities were 

finally invited to enroll in the study, they declined. The administrative turnover could create 

problems, as well. Whenever the Administrator or Director of Nursing Services who signed 

the original agreement left the facility, the successor did not always feel obliged to honor the 

agreement.
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Randomization also was complicated by enrolling facilities in multiple waves. We initially 

planned to recruit facilities in pairs and, at the same time, facilities that were similar in size 

(≤110 beds or >110 beds), ownership (for profit or not for profit), and quality (based on 

number of deficiencies or stars on the five-star quality rating system). These matched 

facilities were to be randomized one to intervention, one to control, with equal chance of 

assignment. This strategy was successful in the first several groupings but failed later on 

when our choices became more limited: we often enrolled facilities simply because they 

were ready to participate. As a result, the statisticians had to revise the randomization 

procedure. That is, 6 of the first 18 facilities were not paired and were randomized singly 

with an equal chance of assignment to either condition. The last nine facilities were 

randomized with an adaptive randomization schema that set the probability of each possible 

assignment according to the resulting balance in the allocation of ALG versus EDU on key 

facility characteristics. There was a higher probability for assignments that maintained or 

improved the balance of facility characteristics between arms than for assignments that 

lessened that balance.

Although the adaptive randomization procedures required more work, the effort involved 

paid off. Table 2 compares the intervention and control sites on the matching variables. 

Minimal differences were found between intervention and control facilities on these factors.

Lessons learned and conclusion

In the absence of an ideal testing situation in which one has unlimited resources, all study 

design decisions necessarily involve the consideration and weighing of options on the basis 

of scientific principles such as internal and external validity. Moreover, the resulting 

decisions reflect the research team's best judgment given the existing scientific tools. Our 

experiences may guide investigators who plan future implementation trials or other trials 

among NH residents.

First, we encourage any research team that sets out to test the effectiveness of a complex 

intervention to consider using theories and methods promulgated by implementation 

scientists. This field is growing rapidly, as demonstrated by journals such as Implementation 

Science and the establishment of the Dissemination and Implementation Research in Health 

Study Section (DIRH) at the National Institutes of Health [65,66]. Curran et al.'s [10] recent 

article on hybrid designs for effectiveness and implementation studies provides extremely 

helpful recommendations for ways to design trials that maximize both internal and external 

validity. Damschroder and colleagues [67] reviewed published implementation theories and 

synthesized their findings into a comprehensive framework for implementation research. 

While these articles were not published in time for us to apply them to our study, our own 

experience during this study underscores their potential value in future studies.

A second lesson that we learned from our work on this study should prompt researchers to 

consider carefully the challenges of conducting pain research in persons who cannot self-

report. Many of the core recommended outcomes for chronic pain clinical trials rely on 

patient report. Although the authors of these recommendations acknowledge that, at times, 

behavioral observation or proxy report of outcomes is necessary, they have made no 

recommendations for specific measures [68]. In their comprehensive review, Herr and 
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colleagues [48] evaluated every published pain behavioral assessment tool for older persons 

with cognitive impairment and found that no measure was adequate for every population or 

setting. An expert panel reviewed several of the tools and, based on several characteristics, 

including clinical utility, recommended two of the tools [69]; however, other studies 

question the psychometric properties of these tools [49,70]. There is an urgent need to 

identify or develop a more specific, sensitive, and clinically useful pain measure for 

nonverbal persons. We suggest that, while these vulnerable persons should still be included 

in clinical pain trials, researchers should, for their part, exercise great caution in choosing 

outcomes.

Improving the quality of pain management delivered to NH residents is an urgent health-

care need. This article describes a complex clinical trial designed to improve pain 

assessment and management practice in NHs. We describe several decisions that were made 

to maximize internal and external validity, as well as to address the logistical challenges we 

encountered. In addition, we discuss several problems that arose during the course of the 

study and the ways in which we approached these challenges. It is our hope that the insights 

and strategies gained from this study will assist others in designing future studies and 

addressing anticipated challenges.
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Figure 1. 
Schematic of the study activities.
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Figure 2. 
General pain assessment algorithm.

UTI: urinary tract infection; NSAIDs: nonsteroidal anti-inflammatory drugs; APAP: 

acetaminophen.
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Table 1

Study Aims and Hypotheses

Aims Hypotheses

Aim 1. Evaluate the effectiveness of a pain management algorithm coupled with 
intense diffusion strategies (ALG) as compared with pain education (EDU) alone 
in improving pain, mobility, and depression among nursing home residents at the 
14–16 weeks timepoint.

Hypothesis 1-1. At posttreatment (timepoint 2), ALG 
residents will demonstrate greater decreases in surrogate-
reported pain than residents in the EDU group.

Hypothesis 1-2. At posttreatment (timepoint 2), ALG 
residents will demonstrate less depression, less self-
reported pain intensity and pain-related interference, and 
enhanced mobility compared with residents in the EDU 
group.

Aim 2. Determine the extent to which adherence to the ALG and organizational 
factors are associated with changes in residents’ mobility, pain, and depression 
and the extent to which changes in these variables are associated with changes in 
outcomes.

Hypothesis 2-1. Pain treatment plans for residents in ALG 
facilities will show greater pre- to posttreatment increases 
in adherence than will EDU facilities.

Hypothesis 2-2. Pre- to posttreatment changes in residents’ 
mobility, pain, and depression will be associated with 
adherence to the algorithms and organizational factors.

Aim 3. Evaluate the persistence of changes in process and outcome variables at 
long-term follow-up (6 months postintervention).

Hypothesis 3-1. Differences between ALG and EDU 
residents’ outcomes will be maintained at 6-month follow-
up (timepoint 3).

Hypothesis 3-2. Differences in adherence to the ALG, pre- 
and post-ALG intervention, will be maintained at 6-month 
follow-up (timepoint 3).

ALG: algorithm intervention; EDU: education-only control.
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Table 2

Characteristics of participating nursing homes (N = 27)

Characteristic Participating Nursing Homes p value
a

Treatment (n = 13) Control (n = 14)

Number of beds (mean (SD)) 149.6 (42.7) 139.6 (39.7) .535

Number of deficiencies

    Less than Washington state average 6 7 .842

    Greater than Washington State average 7 7

CMS Star rating (range 0–5) (mean (SD)) 2.8 (1.4) 2.9 (1.2) .837

Ownership

    Not for profit 7 7 .704

    For profit 5 7

    Government 1

SD: standard deviation; CMS: Centers for Medicare and Medicaid Services.

a
Chi-squared test for number of deficiencies, Fisher's exact test for ownership, and unpaired two-sample t-test with unequal variances for ranked 

and continuous variables.

Clin Trials. Author manuscript; available in PMC 2015 May 11.


