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Supplementary file 7: Primary and secondary study outcomes, and instruments used to assess these outcomes 

 

1 Primary study outcome: Formal Interactions 

(Part of the Alberta Context Tool, included in the Translating Research in Elder Care care aide survey) 

Time points: at baseline (data collected between 09/2014 and 04/2015), directly after the intervention (data collected between 05/2017 and 12/2017) and 

at long-term follow-up (data collected between 01/2019 and 06/2019) 

Method of aggregation: individual care aide scores will be averaged on care unit-level 

Metric: difference in mean unit-level aggregated Formal Interaction scores between the three study arms at follow-up and long-term follow-up 

Domain Concept Definition Scoring Psychometric Properties Sample Item 

Formal 

Interactions 

Formal exchanges that oc-

cur between individuals 

working within an organi-

zation (unit) through 

scheduled activities that 

can promote the transfer 

of knowledge. 

4 items scored on a 5-point Lik-

ert frequency scale: 1-never to 

5-almost always. 

Each item is recoded as: never/ 

rarely = no interaction (0); oc-

casionally = interaction (.5); 

yes = interaction (1). The over-

all score is a count taken of the 

4 recoded items. 

The Alberta Context Tool (ACT) consists of 10 concepts. The tool 

was originally developed in acute care, was adapted for long-term 

care and tested for reliability and validity with healthcare aides in 

TREC 1.0 [1]. Psychometric properties were also assessed for the 

nurse version of the ACT by combining data from multiple studies 

across settings (TREC 1.0 results were also included [2]. These 

analyses supported that the ACT is an appropriate measure for as-

sessing organizational context in nursing homes. 

Reliability 

In the care aide version, Cronbach's alpha for 8 of the 10 ACT 

concepts exceeded the commonly accepted standard of 0.70 [1], 

and in the nurse version, Cronbach’s alpha for 9 of the 10 con-

cepts exceeded 0.70 [2]. 

Validity 

Confirmatory factor analyses of the care aide as well as the nurse 

version demonstrated that the overall pattern of the data tested was 

consistent with the structure hypothesized in the development of 

the ACT [1, 2]. Additionally, bivariate associations between the 

ACT concepts and instrumental research utilization (which the 

ACT was developed to predict) were statistically significant at the 

5% level for 8 of the 10 ACT concepts in the care aide version. In 

addition, the majority (8/10) of the ACT care aide concepts 

showed a statistically significant trend of increasing mean scores 

when arrayed across the lowest to the highest levels of instrumen-

tal research use, further supporting its validity with healthcare aide 

[1]. The mean values for each ACT concept in the nurse version 

increased from low to high levels of research utilization(as hy-

pothesized) further supporting its validity [2]. 

“In the past typical 

month, how often 

have you partici-

pated in a change 

of shift report?” 

 



2 

2 Secondary study outcomes 

2.1 Organizational Context (modifiable features of the work environment – care unit) 

(Part of the Alberta Context Tool, included in the Translating Research in Elder Care Care Aide Survey) 

Time points: at baseline (data collected between 09/2014 and 04/2015), directly after the intervention (data collected between 05/2017 and 12/2017) and 

at long-term follow-up (data collected between 01/2019 and 06/2019) 

Method of aggregation: individual care aide scores will be averaged on care unit-level 

Metric: difference in mean unit-level aggregated scores between the three study arms at follow-up and long-term follow-up 

Concept Concept Definition Scoring Psychometric Properties Sample Item 

Evaluation The process of using data 

to assess group/team per-

formance and to achieve 

outcomes in organizations 

or units (i.e., evaluation). 

6 items scored on a 5-point Lik-

ert agreement scale: 1 = 

strongly disagree to 5 = 

strongly agree. 

Overall score is derived by tak-

ing the mean of the scale items. 

Concept of ACT, as above. “Our team rou-

tinely monitors our 

performance with 

respect to the ac-

tion plans.” 

Social Capital The stock of active con-

nections among people. 

These connections are of 

three types: bonding, 

bridging, and linking. 

6 items scored on a 5-point Lik-

ert agreement scale: 1 = 

strongly disagree to 5 = 

strongly agree. 

Overall score is derived by tak-

ing the mean of the scale items. 

Concept of ACT, as above. “People in the 

group share infor-

mation with others 

in the group.” 

Organizational 

Slack: Time 

The cushion of actual or 

potential time resources 

which allows an organiza-

tion (unit) to adapt suc-

cessfully to internal pres-

sures for adjustments or to 

external pressures for 

changes. 

4 items scored on a 5-point Lik-

ert frequency scale: 1 = never to 

5 = almost always. 

Overall score is derived by tak-

ing the mean of the scale items. 

Concept of ACT, as above. “How often do you 

have time to do 

something extra for 

residents?” 
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2.2 Care unit characteristics 

(Translating Research in Elder Care Unit Survey) 

Time points: at baseline (data collected between 09/2014 and 04/2015), directly after the intervention (data collected between 05/2017 and 12/2017) and 

at long-term follow-up (data collected between 01/2019 and 06/2019) 

Method of aggregation: none; scores are collected on care unit-level 

Metric: difference in mean unit-level scores between the three study arms at follow-up and long-term follow-up 

Concept Concept Definition Scoring Psychometric Properties Sample Item 

Responding to 

Major Near 

Misses 

A major near miss is an 

event that would have re-

sulted in death or serious 

physical or psychological 

injury but did not because 

it was caught or because 

of good luck. 

12 questions related to how the 

unit responds to major near 

misses. Each question is treated 

as an individual item. No compo-

site score is generated. 

 

Question one is rated on a 5-point 

Likert-agreement scale: 1-

strongly disagree to 5-strongly 

agree, including a 6-don’t know 

option 

 

The other questions are rated on a 

four point Likert-frequency scale: 

1-always or almost always to 4-

never or almost never, including 

a 5-don’t know option 

NA “Individuals in-

volved in MAJOR 

NEAR MISSES on 

my unit have a 

quick and easy way 

to capture/report 

on what hap-

pened.” 

Organizational 

Citizenship 

Behaviour 

(included in the 

TREC care aide 

survey) 

The Organizational Citi-

zenship Behaviour–Inno-

vative Climate (OCB-O) 

scale has 4-items and re-

flects constructive efforts 

by care managers to iden-

tify and implement 

changes with respect to 

work methods, policies, 

and procedures to improve 

the situation and perfor-

mance [3]. 

4 item subscale scored on a 5-

point Likert agreement scale: 1 = 

strongly disagree to 5 = strongly 

agree 

A score for each subscale is de-

rived by taking the mean of the 4 

items. 

Reliability 

Cronbach’s alpha: 0.60 – 0.88 [3]. 

Validity 

Confirmatory factor analyses showed that the hypothesized 

three factor model provided a significantly better fit to the data 

than alternative models [3]. 

Reliability in our own study Cronbach’s alpha was 0.70 [4]. 

This study also demonstrated validity of the OCB (factorial, 

concurrent, predictive validity). 

“I often suggest to 

my co-workers new 

ways about how to 

improve work on 

the unit.” 
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2.3 Facility characteristics 

(Translating Research in Elder Care Facility Survey) 

Time points: at baseline (data collected between 09/2014 and 04/2015), directly after the intervention (data collected between 05/2017 and 12/2017) and 

at long-term follow-up (data collected between 01/2019 and 06/2019) 

Method of aggregation: none; scores are collected on facility-level 

Metric: difference in mean facility-level scores between the three study arms at follow-up and long-term follow-up 

Concept Concept Definition Scoring Psychometric Properties Sample Item 

Performance 

Reports 

Receipt and perceived 

quality of various forms of 

performance data at the 

facility level. 

Incidence reports (yes/no, and if 

yes: is quality of data appropri-

ate? – yes/no). 

Resident/family satisfaction re-

ports (yes/no, and if yes: is qual-

ity of data appropriate? – yes/no). 

RAI-MDS 2.0 (yes/no, and if yes: 

various 9 additional questions 

specifying use and appropriate-

ness of the reports). 

These items were developed and tested in TREC 1.0. Revisions 

to the response scale were made to add respondent’s assessment 

of the quality of the data they receive. 

“Are the facility 

level RAI-MDS 2.0 

reports adequate 

for your needs?” 

Quality Im-

provement Ac-

tivities  

Reflects a facility’s in-

volvement in quality im-

provement related activi-

ties and networks and pro-

vision of QI education  

First question (number of quality 

improvement activities) is rated 

on a 4-point frequency scale: 1-

no activities, 4-7+ activities. 

The other 6 items are scored on a 

4-point Likert frequency scale: 1 

= never to 5 = almost always. 

Overall score is derived by taking 

the mean of the scale items 

These items are newly developed for use in TREC 2.0. “Meetings external 

to your nursing 

home on quality 

improvement (e.g., 

external QI 

teams)” 
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2.4 Staff outcomes 

(Translating Research in Elder Care Unit Survey) 

Time points: at baseline (data collected between 09/2014 and 04/2015), directly after the intervention (data collected between 05/2017 and 12/2017) and 

at long-term follow-up (data collected between 01/2019 and 06/2019) 

Method of aggregation: individual care aide scores will be averaged on care unit-level 

Metric: difference in mean unit-level aggregated scores between the three study arms at follow-up and long-term follow-up 

2.4.1 Use of research-based best practices 

Concept Concept Definition Scoring Psychometric Properties Sample Item 

Conceptual 

Research Utili-

zation (CRU) 

(included in the 

TREC care aide 

survey) 

The cognitive, reflective 

use of research (best prac-

tices) where the best prac-

tice knowledge may 

change one's opinion or 

mind set about a specific 

practice area but not nec-

essarily one's direct ac-

tions. It is an indirect ap-

plication of research find-

ings. 

5 items scored on a 5-point Likert 

agreement scale: 1 = never to 5 = 

almost always. 

Overall score is derived by taking 

the mean of the scale items. 

The scale was developed and tested for reliability and validity 

with healthcare aides TREC 1.0. 

Reliability: Cronbach's alpha exceeded the commonly accepted 

standard of 0.70 [5]. 

Validity: Context validity established with a formal content va-

lidity assessment using a panel of international experts. Cogni-

tive debriefing interviews were used to refine the scale and de-

termine fit between the items and healthcare aide responses. 

CFA supported a 1-factor solution. Other criterion-related valid-

ity analysis support the scale–see [5]: Item Response Theory 

analysis further support validity and precision of the CRU scale 

[6]. 

“How often did 

best practice 

knowledge about 

things like pain 

management and 

managing difficult 

behaviors raise 

your awareness 

about new ways to 

care for resi-

dents?” 

Instrumental 

Research Utili-

zation (IRU) 

(included in the 

TREC care aide 

survey) 

The use of observable re-

search-based practices 

when caring for residents. 

Practice may be guided by 

guidelines, protocols, rou-

tines, care plans or proce-

dures that are based on re-

search. 

A single item scored on a 5-point 

Likert agreement scale: 1 = never 

to 5 = almost always. 

The item, originally developed in acute care, was adapted for 

long-term care in TREC 1.0. 

Reliability: Not applicable as is a single item 

Validity: In TREC 1.0, bivariate associations between the ACT 

concepts and instrumental research utilization (which the ACT 

was developed to predict) were statistically significant at the 5% 

level for 8 of the 10 ACT concepts, supporting validity of both 

the ACT and the Instrumental Research Utilizations [1]. 

In a recent systematic review of the psychometric properties of 

self-report research utilization instruments, Squires et al. re-

ported that these specific single item measures of instrumental, 

persuasive, and overall research utilization were used in 10 pub-

lished articles across a variety of healthcare settings. Validity ev-

idence from all applicable sources (content, response processes, 

relationships with other variables) was reported in one or more 

of the published studies [7]. 

“How often did you 

use this type of best 

practice knowledge 

[examples are pro-

vided in the stem] 

to provide resident 

care?” 
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2.4.2 Health and quality of worklife 

Concept Concept Definition Scoring Psychometric Properties Sample Item 

Psychological 

Empowerment 

Meaning 

(included in the 

TREC care aide 

survey) 

The Psychological Em-

powerment scale is com-

posed of 4 subscales: 

Meaning, Competence, 

Self-determination, and 

Impact. We use the Mean-

ing subscale as secondary 

study outcome. 

Psychological empower-

ment reflects an active ori-

entation in which an indi-

vidual wishes and feels 

able to shape his or her 

work role and context [8]. 

It is a state rather than a 

trait and is specific to the 

work domain (e.g., is not 

generalizable to one’s life 

situations and roles). 

3 items scored on a 5-point Likert 

agreement scale: 1 = strongly dis-

agree to 5 = strongly agree. 

Overall score is derived by taking 

the mean of the scale items. 

Reliability and Validity were supported in the index paper us-

ing a sample of workers outside of healthcare [8]. 

This scale was adapted for healthcare aides in nursing homes 

and pilot tested in an Ontario sample in 2014 and field tested in 

Year 1 of TREC 2.0 using methods previously developed and 

successfully applied in TREC 1.0 [5, 9]. 

Reliability of the 3 scales ranged from 0.80 – 0.92 [4]. 

The Ontario work with TREC cross-validation sample sup-

ported the hypothesized 4-factor model of Psychological Em-

powerment [4]. 

“The work I do is 

important to me.” 

Job Satisfac-

tion 

(included in the 

TREC care aide 

survey) 

We will use a positively 

worded version of The 

Michigan Organizational 

Assessment Questionnaire 

Job Satisfaction Subscale 

(MOAQ-JSS-3[10]) 

This is a global job satis-

faction measure that re-

flects affective compo-

nents (i.e. one’s feelings 

about his/her job). 

3-item scored on a 5-point Likert-

agreement scale: 1 = strongly dis-

agree to 5 = strongly agree. 

The overall score is derived by 

taking the mean of the scale 

items. 

The MOAQ-JSS-3 is a reliable and construct-valid measure of 

global job satisfaction [11]. 

This scale was adapted for healthcare aides in nursing homes 

and pilot tested in an Ontario sample in 2014 and field tested in 

Year 1 of TREC 2.0 using methods previously developed and 

successfully applied in TREC 1.0 [5, 9]. 

The Ontario validation work supported validity and reliability 

(Cronbach’s alpha = 0.8) of this modified job satisfaction scale 

[4]. 

“All in all, I am 

satisfied with my 

job.” 
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2.5 Resident outcomes 

(Resident Assessment Instrument – Minimum Data Set 2.0; RAI-MDS 2.0) 

Time points: at baseline (assessments collected between 09/2014 and 04/2015), directly after the intervention 

(assessments collected between 05/2017 and 12/2017) and at long-term follow-up (assessments collected be-

tween 01/2019 and 06/2019) 

Method of aggregation: individual resident outcomes are used to calculate risk-adjusted unit-level event rates 

(quality indicators) 

Metric: difference in unit-level risk-adjusted quality indicators between the three study arms at follow-up and 

long-term follow-up 

2.5.1 What are RAI quality indicators? 

A quality indicator (QI) is a computed measure (an event rate) based on a clinical outcome that is believed to be 

reflective of the quality of care. Outcomes can be undesirable, such as falls or pressure ulcers, or they may be 

desirable such as physical independence or improved continence. QI’s were central in the original conceptualiza-

tion of the RAI-MDS assessment system, and public reporting of QI’s has been done for many years in the US, 

and it is beginning to be used in Ontario long-term care. Public reporting is thought to be a driver of improved 

quality either through consumer empowerment, or by ‘naming and shaming’. But more importantly, quality indi-

cators give individual facilities or operators a standardized and comparable measure by which to target and mon-

itor quality improvement activities. When reported with transparency, poor performers can identify facilities 

with good performance, and seek to learn from them. Researchers can use QIs as a metric to shed light on the 

effects of ownership, funding, policy, or care culture. 

Some quality indicators are strictly cross-sectional (e.g., use of indwelling catheters), while others use two 

consecutive assessments to identify individual-level improvement or decline. Central to QI construction is the 

issue of risk adjustment, which arises from understood risk factors associated with poor outcomes, and these risk 

factors being unevenly distributed among facilities. Methods for developing RAI-MDS-based QIs for use in 

nursing homes have been developed by the Centers for Medicare and Medicaid (CMS) in the US [12] and have 

been applied in Canadian complex continuing care settings and long term care [13]; more recently, the Canadian 

Institute for Health Information (CIHI) has developed third generation QIs [14, 15]. 

 

2.5.2 What are practice sensitive RAI quality indicators? 

There are 35 QI’s in the RAI system that use 3rd generation risk adjustment [14], however not all of them are 

equally sensitive to changes in practice, be it nursing, medical, allied or combined interventions. As our intent in 

the TREC program is to work with modifiable outcomes, we have developed a set of what we term practice sen-

sitive QI’s [16]. The idea of working with modifiable QI’s is relevant to all study parts of TREC – given its mis-

sion to provide practical, sustainable solutions to improve quality of care and quality of life of frail, vulnerable 

nursing home residents. We developed a list of practice sensitive QI’s by first considering the list of 35 CIHI-

supported indicators [16]. Based on the opinions of two experts (Poss [17, 18] and Hirdes [19-22]) familiar with 

the selection and construction of these indicators, a list of 10 nursing practice, 2 physician practice, and 1 pol-

icy/legislation sensitive indicators were chosen. We then submitted this list to three groups of people – practising 

physicians, practising nurses and practising decision/policy-makers, all in the field of residential long LTC and 

geriatrics, and asked them to rank the list for both its overall “practice sensitivity” and then the domain to which 

it was most sensitive (nursing, medicine, policy). 
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2.5.3 Two practice sensitive RAI quality indicators selected as secondary study outcomes 

Note: Here CMS is the US Centre for Medicare and Medicaid Services. HQO is Health Quality Ontario. Both 

are listed as major agencies that have chosen these quality indicators for public reporting purposes, and as such 

have been judged to be both important indicators and with sufficient validity.  

see: 

http://www.medicare.gov/NursingHomeCompare  

http://www.hqontario.ca/en/reporting/ltc/  

 

Practice sensitive RAI QI Evidence of QI Validity 

Worsening pain 

 HQO: pain that recently got worse 

(the new CMS QI for pain is based on the self-report item of the newer 

MDS 3.0, and not the MDS 2.0) 

 The RAI-MDS pain QI has been found to accurately differentiate the 

prevalence of pain between facilities however it has been suggested 

that high pain prevalence scores were associated with more frequent 

pain assessment and appropriate pain-related care practices, as op-

posed to poor care quality [23] 

Declining behavioral symptoms 

There is little yet reported to support the validity of this indicator, however 

it is clinically important, associated with resident safety, and actionable by 

direct care providers. 

 

  

http://www.medicare.gov/NursingHomeCompare
http://www.hqontario.ca/en/reporting/ltc/
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