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Abstract 

Telehealth technologies can provide important healthcare services for people in rural and 

remote areas. In older adults, cognition, social cognition, mood, and functional independence 

are key predictors of dementia, however few assessment tools are validated for telehealth 

administration. This study examined the agreement between face-to-face and telehealth 

administration of five assessments: ACE-III, BASS, HADS, MBI, and ALSAR-R2. Thirty-

nine healthy participants (18 male) over 50 years of age (M = 71.9, SD = 11.7) were 

randomized to face-to-face-first or telehealth-first test format, followed by the alternate 

format within five weeks. Eligible participants completed all assessment items, and telehealth 

was well tolerated. High mean intra-class correlations (ICC = .913 to ICC = .995) were found 

for each assessment across formats. Overall, this research provides preliminary evidence for 

the feasibility and reliability of conducting these assessments via telehealth. Further research 

should explore telehealth-based assessment with people diagnosed with mild cognitive 

impairment and dementia. 

 

Key words: Telehealth, Dementia, Assessment, Mild Cognitive Impairment, social 

cognition, social neuroscience, cognitive assessment, ADL  
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Developing a telehealth-based assessment battery for older Australians 

Age related cognitive decline can begin to effect individuals from as early as 50 years 

of age, if not earlier (Salthouse, 2009). Mild cognitive impairment, a condition typified by 

reduced cognitive abilities greater than expected for age and is a primary indicator of a 

person’s risk for later dementia, occurs in up to twenty percent of people over the age of 65 

(Australian Institute of Health and Welfare, 2009). Detecting the early indicators and risk 

factors for dementia is crucial in slowing the onset of symptoms (Livingston et al., 2017), 

however without suitable assessment and informed clinical management, people with mild 

cognitive impairment face a higher burden of disease, including greater levels of disability 

(Artero, Touchon, & Ritchie, 2001), higher carer burden (Garand, Dew, Eazor, Dekosky, 

Reynolds, 2005), and reduced quality of life (Teng, Tassniyom & Lu, 2012). This issue is of 

particular concern to rural and remote communities, where the proportion of older people is 

expected to increase relative to non-rural areas (Judd & Humphries, 2001). Given Australia’s 

broad geographical spread and population concentration in urban areas, rural and remote 

areas have limited access to routine and specialist health services (AIHW, 2009). This limits 

the capacity for assessment and early intervention for key health areas (Harrell, Wilkins, 

Connor & Chodosh, 2014). Non-traditional assessment methods, such as telehealth, provide 

an opportunity to increase assessment rates in rural and remote areas, however, many of the 

standardised tools used for face-to-face assessment have not yet been validated for this 

format of administration.  

The Tyranny of Distance 

High rates of age-related cognitive decline and mild cognitive impairment are 

expected to disproportionally impact rural and remote communities in comparison to other 

areas (Harrell, Wilkins, Connor & Chodosh, 2014). This is in part due to a tendency for 
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younger Australians to migrate away from rural areas (Bureau of Rural Sciences, 1999; Judd 

& Humphreys, 2001) as they seek higher education and professional careers, often resulting 

in older adults making up a greater proportion of the regional population (Harrel et al., 2014). 

Some estimates indicate approximately 36% of all older Australians reside in rural and 

regional locations (Davis & Bartlett, 2008) with the average age predicted to continue to rise. 

Despite this disproportionately higher impact, there is a shortfall in appropriate services for 

early detection and assessment of dementia in these areas (Morgan, Innes, & Kosteniuk, 

2011).  

Primary care physicians often require specialized services to assist with assessment 

and diagnosis of age-related issues (Brodaty, Low, Gibson & Burns, 2006), though 

unfortunately, fewer of these specialist services exist in rural and remote areas, a challenge 

often referred to as the ‘tyranny of distance’.  Access to services in urban areas requires 

lengthy and expensive travel, and the inability to access services flexibly resulting in 

significant inequality in healthcare outcomes (Armfield, Edirippulige, Bradford, & Smith, 

2014). This can result in a higher burden of disease over a lifetime and is particularly 

challenging for older adults who may have a greater preponderance of health needs requiring 

specialist care (Judd & Humphreys, 2001; AIHW, 2014). 

Telehealth 

Telehealth, the provision of healthcare over telecommunications services, is a 

growing area of clinical and research activity (Armfield et al., 2014). Common methods of 

telehealth include real-time interviews, remote physiological monitoring, and store-and-

forward systems for later expert analysis (DelliFraine & Dansky, 2008). The capacity for 

telehealth to overcome the tyranny of distance has led to a significant increase in the 

availability of health services to people in rural areas (Ciemins, Holloway, Jay Coon, 
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McClosky-Armstrong, & Min, 2009). Successful telehealth implementation needs to consider 

the availability of technology (Jang-Jaccard, Nepal, Alem & Li, 2014; Moffatt & Eley, 2011), 

individual computer literacy levels (Greenhalgh et al., 2013) and user acceptance (Elhai, 

Sweet, Guidotti-Breting, & Kaloupek, 2012), all of which can impact on the validity and 

reliability of assessments if not appropriately addressed. Additionally, factors such as 

acceptability have been noted to diminish as a function of age, with higher uncertainty about 

the benefits of telehealth, and greater levels of concern about the loss of human contact and 

confidentiality (Loh, Flicker, Horner, 2009). Interestingly, while age and other characteristics 

can influence participant attitudes towards telehealth, the impact of these attitudes has been 

found not to adversely influence assessment outcomes (Greenwald, Stern, Clark, & Sharma, 

2018). Nevertheless, more recent video-conferencing technologies are making telehealth 

more accessible, approachable, and clinically viable (Banbury et al., 2014). However, 

translating assessments to telehealth can be challenging. 

When adapted for use via telehealth, the psychometric properties of assessment tools 

are vulnerable to change (Luxton, Pruit & Osenbach, 2014). Testing conditions easily 

controlled in a face-to-face session are harder to regulate for telehealth-based testing (Barak, 

Buchanan, Kraus, Zack & Striker, 2004), such as participants covertly writing memory items 

(Buchanan, Johnson & Goldberg, 2005). Changes made to tools to make them suitable for 

telehealth can also introduce variance and undermine the targeted nature of a test item, such 

as participants being asked to verbally read their answer to a written language task (Luxton et 

al., 2014). Typically, research into such adaptations has utilized small sample sizes to 

demonstrate feasibility of telehealth, while overlooking the significant changes occurring to 

the original test materials (e.g., Cullum, Weiner, Gehrmann & Hynan, 2006). Given the scope 

of changes and challenges introduced by the telehealth format, structured assessments require 
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in-depth testing and analysis to provide evidence for their reliability. These steps have not yet 

been taken for tools commonly used in the assessment of older adults. 

An Assessment Battery for Older Adults 

Robust assessment of key health indictors can be a major factor in improving the cost 

of healthcare systems and the individual cost in terms of quality of life and burden of disease 

(Armstrong et al., 2007). While assessments of older adults with MCI typically focuses on 

general cognitive function and physiological factors such as pain (Cosentino et al., 2014), 

other important areas include social functioning, mood, and functional independence. 

Cognitive decline, functional impairment, and reduced social connectedness are risk factors 

for the development and progression of age-related changes including mild cognitive 

impairment (Livingston et al., 2017), and have been identified as predictors of later dementia 

(Kuiper et al., 2015; Tabert et al., 2002; Visser et al., 1999). 

General Cognition 

Mild cognitive impairment has been identified as a primary risk factor for later 

development of dementia (Livingston et al., 2017). Overall, the risk of progression from mild 

cognitive impairment to dementia is greater when impairments extend to areas such as 

language and attention (Mathews et al., 2008). Subsequently, assessments exploring a range 

of cognitive domains are a priority for use with older adults. While some assessments of 

cognition have been adapted for telehealth, including the Mini Mental State Examination 

(Ciemins et al., 2009), these are generally shorter tools, or abbreviated adaptations of more 

comprehensive screening tools, such as the mini-MOCA (Bitar & Ward, 2016).  

Social Cognition 

Social cognition, the neurological processes used in perceiving, understanding, and 

responding to social information, is a core component of human interaction and an important 
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aspect of assessment when working with older adults with mild cognitive impairment 

(Dunbar, 1998). Disruption to social cognition can potentially result in functional 

impairment, poorer treatment outcomes, and overall lower quality of life (Grossman, Na, 

Varnum, Kitayama, & Nisbett, 2013). Understanding social cognition can help to 

differentiate individual presentations of dementia (McDonald, 2012), as changes in social 

functioning are some of the first changes of fronto-temporal dementia yet appear in later 

stages for other dementia types (Cosentino et al., 2014; Matthews et al., 2013).  There are 

relatively few assessments of social cognition (Bora, Walterfang & Velakoulis, 2015), many 

of which are not suitable for older adults due to long administration times. Further, it appears 

that none of these tools have been validated for use via telehealth.  

Anxiety and Depression 

Anxiety and depression are significant issues in older populations and can lead to 

consequences (Fiske, Wetherell, & Gatz, 2009) including an increased risk of suicide (De 

Leo, Draper, Snowdon, Kolves, 2012) and chronic health issues such as an increased risk of 

dementia (Diniz, Butters, Albert, Dew & Reynolds, 2013). Additionally, symptoms of mood 

disorders such as cognitive changes, somatic symptoms, irritability and insomnia are often 

falsely attributed to aging (Fiske et al., 2009). This can impact on the early detection and 

assessment for both mood disorders and dementia. As a result, assessments of mood are an 

important aspect of assessment for older people in their own right. Measures of mood have 

been adapted for remote administration, particularly over the phone, however comparatively 

few have focused on older people (Choi, Hegal, Marti, Marinucci & Sirriani, et al., 2014). 

Activities of daily living 

 Assessments of activities of daily living (ADLs), and instrumental ADLs (IADLs) 

are key tools used with older adults to explore functionality and independence, particularly 
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for those with mild cognitive impairment (Inouye et al., 1998). Cognitive function can have a 

significant impact on independence and functionality, with greater levels of impairment being 

associated with greater cognitive impairment (WHO, 2016). Tabert et al. (2002) identified 

that the extent and trajectory of any functional deficits in patients with mild cognitive 

impairments was a significant predictor of a future diagnosis of Alzheimer’s type dementia, 

particularly in cases where there was a lack of awareness of the nature and extent of the 

functional deficits. The early detection of functional impairments is therefore crucial in 

determining appropriate strategies and supports.  

The evidence for the efficacy of occupational measures delivered via telehealth is still 

developing (Cason, 2014). Many occupational therapy assessments, including for ADLS, 

require detailed observation which does not readily translate to telehealth (Hoffman & 

Cantoni, 2008). Gokalp & Clarke (2013) reviewed the research on the measurement of ADLs 

via telehealth and concluded that most studies focus on the feasibility of telehealth, rather 

than more rigorous psychometrics, and acceptability or potential benefits to the individual. 

Further research into standardized occupational therapy assessments is required to improve 

clinical utility and diagnostic accuracy. 

Current study 

Given the paucity of past research examining the administration of screening tools for 

the remote assessment of older adults, the current study focused on four key domains. These 

included cognition, social cognition, mood, and I/ADLs as a measure of functioning. Tools 

were selected based on sensitivity to clinical outcomes, appropriateness for the target 

population, as well as accessibility and ease of use, particularly when adapted for use via 

telehealth. A sample of healthy older adults was used to explore baseline indicators for 

feasibility, acceptability and reliability while avoiding the added complexity of cognitive 
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issues that would be found in a clinical sample. This study focused on people over 50 years of 

age, as although most definitions of “older persons” are restricted to those over 65 years of 

age, age-related cognitive decline can be present from much earlier, including to a clinical 

degree that may be indicative of mild cognitive impairment or early dementia (Salthouse, 

2009). By exploring the feasibility, acceptability, and reliability of assessment tools in these 

domains when used via telehealth, this study aims to provide preliminary evidence for the 

suitability of the selected tools for use via telehealth, and contribute to the growing body of 

evidence supporting the use of telehealth for older Australians.  

Feasibility and acceptability are important factors to explore when developing new 

versions of tools, such as for use via telehealth (Luxton et al., 2014). In this study, feasibility 

was assessed as the functional ability of participants to complete an assessment tool, despite 

any adaptations made to delivery, completion and evaluation of the tool for use via telehealth, 

and any technical issues that may have arisen. Therefore, the first aim was to demonstrate the 

feasibility of the assessments via telehealth by exploring any differences in the completion 

rate of each assessment item across both conditions. It was hypothesized that remotely 

assessed healthy older adults would be able to complete the same number of items on each of 

the assessment tools as they could during face-to-face assessment. 

Comparatively, the acceptability of each tool via telehealth focuses on the impact of 

participant attitudes towards the assessment process, particularly the use of telehealth. The 

second aim was to explore participant attitudes as a measure of the acceptability of 

conducting these assessments via telehealth. It was hypothesized that there would be a high 

rate of acceptability of telehealth.  

While feasibility explores if telehealth can be used for these assessments, and 

acceptability explores if telehealth would be used, reliability is an important aspect that 
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determines whether telehealth should be used for these assessments. The third aim of this 

study was to explore the agreement between test scores for assessments delivered face-to-face 

versus via telehealth as a measure of reliability. It was hypothesized that there would be 

strong agreement between total scores for each assessment across assessment formats, and 

that the use of telehealth for these assessments was therefore valid.  

A number of secondary analyses were also conducted. Descriptive statistics about the 

participant sample were explored, along with the relationship between participant 

demographic variables and assessment scores. The relationship between each assessment 

tool, and between each tool and independent variables was also explored within each format, 

and it was hypothesized that these relationships would be maintained between formats.  

Method 

Participants 

 Participants were recruited through the Hunter Medical Research Institute (HMRI) 

volunteer registry (N = 22), a local Aged Care Facility (N = 14), and word of mouth (N = 6). 

Participants were eligible to participate if they were over the age of 50 years, had basic 

English language skills, were medically fit to complete the study and had no prior diagnosis 

of dementia or history of serious neurological condition. Participants were excluded if their 

score on the Addenbrooke’s Cognitive Examination, Third Edition (Hsieh et al., 2013), a 

screening tool of cognitive performance was 82/100 or below, indicating possible cognitive 

impairment. Other exclusion criteria included significant mood disorder or psychosis, any 

history of serious neurological conditions or major psychiatric conditions. 

Measures 

Clinical Interview. A brief clinical interview was conducted to explore relevant 

medical and social history including years of education, highest qualification level, 
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occupation, age at retirement, substance and tobacco use, medical and mental health history, 

falls and frequency of visits to their general practitioner. Family history of dementia, and any 

previous psychological testing were also determined. The clinical interview and other 

measures are included in Appendix A. 

The Addenbrooke’s Cognitive Examination-III. The ACE-III (Hsieh et al., 2013) is 

a brief assessment of cognition (15-20 minutes) that is commonly used to screen for dementia 

(Hodges & Larner, 2017). The ACE-III screens for difficulties in areas of attention, memory, 

language, fluency, and visuospatial tasks, and provides a total performance score out of 100, 

with two recommended cut-off scores providing different levels of sensitivity and specificity. 

In comparison to other cognitive screening tools such as the Montreal Cognitive Assessment 

(MoCA; Nasreddine, 2005) and the Modified Mini Mental Status Examination (3MS; Teng 

& Chui, 1987), the ACE-III is considered more comprehensive and assesses a wide range of 

cognitive domains and is capable to providing a differential diagnosis to inform further 

testing (Bentvelzen, Aerts, Seeher, Wesson & Brodaty, 2017). It is sensitive to different types 

of dementia and symptom severity (Hsieh et al., 2013) and has been shown to have excellent 

inter-rater reliability (ICC ≥ .90), test-retest reliability (ICC ≥ .90) and clinical utility at the 

recommended cut-off scores of 88 (sensitivity = 1.0; specificity = 0.96) and 82 (sensitivity = 

0.93; specificity = 1.0) (Bentvelzen et al., 2017). The ACE-III has three psychometrically 

identical versions suitable for use with Australian participants (Hsieh et al., 2013). 

Participants completed Version A during their initial assessment session, and Version B 

during their second assessment session. Participants completed a modified electronic version 

of the ACE-III for the telehealth testing format, and the traditional pen and paper version was 

used for the face-to-face format. Modifications for telehealth included test items being 

displayed on screen, participants holding written and visuospatial tasks to the camera. 

Additionally, participants used the online survey software Qualtrics for some language tasks 
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where participants would normally be asked to point to an image meeting a specific criterion 

(Luxton et al., 2014), as answering verbally using Skype may alter the specific cognitive 

skills involved in the task. 

The Brief Assessment of Social Skills. The BASS (Kelly & McDonald, under 

review) is a tool currently being developed for use with clinical populations to assess social 

cognition. Kelly & McDonald (under review) found that the BASS was sensitive to 

differences in social cognition between people with dementia and healthy older adults. Other 

tools assessing social cognition such as The Awareness of Social Inference Test, Revised 

(TASIT-R; McDonald, 2012) and the Geneva Social Cognition Scale (Martory et al., 2015) 

typically have extensive administration times that may not be suitable for older adults with 

mild cognitive impairment or dementia, and may not assess the full range of domains 

associated with social cognition. Comparatively, the BASS can be administered in 30 minutes 

and is suitable for use with older people with or without age mild cognitive impairment or 

dementia (Kelly & McDonald, under review). Additionally, the BASS assesses the six 

separate domains involved in social cognitive processes by Adolphs (2001; 2003): emotion 

perception, social reasoning, empathy, facial identification, social disinhibition, and facial 

memory using visual stimuli. Each domain has an individual score that can be interpreted 

quantitatively and contributes to an overall score out of 275. The BASS has adequate test-

retest reliability (r = .64, p <.001) and construct validity (r = .42 to r = .54), and an 

established normative sample (Kelly, Bell-Weinberg & McDonald, in prep). The BASS has 

previously been used in a pen and paper format, however has also been adapted for electronic 

administration in both testing formats, where stimulus material was displayed on a screen 

(Kelly, Bell-Weinberg & McDonald, in prep).  

The Hospital Anxiety and Depression Scale. The HADS (Zigmond & Snaith, 1983) 

is a brief assessment of mood and can identify clinically significant anxiety and depression in 
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older adults. The HADS consists of 14 questions, seven for each subscale, where participants 

identify the statement of severity most relevant to them over the past week. Scores on the 

HADS can fall into three ranges: normal, borderline abnormal, and abnormal. The HADS is 

suitable for use for all ages and has good validity and strong reliability for both the 

depression (α = .76) and anxiety (α = .80) subscales (Mykletun, Stordal & Dahl, 2001). While 

the psychometrics of the HADS are generally similar to other self-rating scales of mood, the 

absence of somatic indicators of depression on the HADS compared to tools such as the Beck 

Depression Inventory (BDI; Beck, Ward, Mendelson, Mock & Erbaugh, 1961) makes the 

HADS score for depression less susceptible to interference from symptoms of physical illness 

(Hermann, 1997). Furthermore, in comparison to the BDI and Beck Anxiety Inventory (BAI; 

Beck, Epstein, Brown & Steer, 1988) which can each be administrated in five-to-ten minutes, 

the HADS can measure symptoms of both anxiety and depression concurrently within a two-

to-five minute administration time. Participants completed a modified electronic version of 

the HADS for the telehealth testing format where test items were displayed on a screen and 

participants verbally identified their response, and the traditional pen and paper version for 

the face-to-face format. 

The Modified Barthel Index. The MBI (Shah, Vanclay & Cooper, 1989) is a brief 

assessment of activities of daily living (ADLs). The assessment consists of 11 domains of 

functioning that are discussed with the respondent, and the clinician rates the level of 

functioning on the provided scale, which is then used to calculate an overall level 

dependence. The MBI is scored out of 100, where higher scores indicate a higher level of 

independence. The MBI is suitable for use with all presentations of dementia (Bentvelzen, et 

al., 2017) and is a significant predictor of change in functionality, future admissions and 

services required. As a screening tool, the MBI requires less training to administer than more 

clinically focused assessments of ADLs such as the Functional Independence Measure (FiM; 
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Keith, Granger, Hamilton & Sherwin, 1987) while still maintaining good clinical utility and 

excellent psychometrics. The MBI has been shown to have excellent inter-rater reliability 

(ICC > .90) and test-retest reliability (ICC > .70). The MBI was administered verbally for 

both testing formats, in line with standard administration procedure.  

The Assessment of Living Skills and Resources-Revised, 2nd Edition. The 

ALSAR-R2 (Clemson, Bundy, Unsworth & Singh, 2009) is a brief, clinician rated assessment 

of an individual’s level of skills and resources in accomplishing a range of instrumental 

activities of daily living (IADLs). In comparison to other tools, the ALSAR-R2 assesses task 

accomplishment and the adequacy of external supports, rather than potential capability, and 

focuses on older adults living in the community by exploring a broader range of functional 

areas than other common screening tools, including household maintenance and leisure 

activities (Clemson et al., 2009). Additionally, more extensive tools assessing IADLs such as 

the Assessment of Motor and Process Skills (AMPS; Fisher, 1993) often require a high 

degree of training to measure task performance and are less commonly used, particularly for 

early screening. The assessment consists of 11 domains such as using the telephone, 

participating in leisure activities, and completing household tasks. The ALSAR-R2 is 

typically delivered in the form of a clinical interview with questions to guide the discussion 

and evaluate participant responses. From this information, a four-point rating scale of task 

accomplishment is developed, where higher scores indicate greater task difficulty, reduced 

access to resources, or both. The ALSAR-R2 has been validated for use with older adults 

with mild cognitive impairment (Clemson, Bundy, Unsworth & Singh, 2009). It is a reliable 

measure of task accomplishment (α = .90), rather than potential capabilities, and is sensitive 

to change over time. The ALSAR-R2 was administered verbally for both assessment formats 

in line with standard administration procedure. 
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Telehealth acceptability questionnaire. This brief, 10-item questionnaire on the 

acceptability of assessment via telehealth was adapted from similar studies examining 

participant attitudes to telehealth (Grubaugh, Cain, Elhai, Patrick, & Frueh, 2008). It included 

questions about technical and connection issues, the quality of audio and video and their 

confidence with telehealth technology and ability to express themselves effectively using a 

10-point Likert scale (1 = strongly disagree and 10 = strongly agree). Participant responses 

were collected using online survey software Qualtrics following completion of the telehealth 

assessment format. Participants were also able to comment on the experience of using 

telehealth. 

Procedure 

 Following consent participants were randomly allocated to either the telehealth-first 

assessment format or the face-to-face-first format. Participants were assessed by a Clinical 

Psychology student researcher trained in the use of the selected tools and clinical interviews. 

Participants were reassessed in the alternate format following a three- to five-week interval to 

limit the impact of possible cognitive changes over time (Falleti, Maruff, Collie & Darby, 

2006). The order of test administration was kept the same across assessment sessions. 

Participants were offered breaks during testing, and assessment sessions occurred at the same 

time of day to control for effects of fatigue. Each testing session was approximately 90 

minutes in duration. 

Face-to-face testing was conducted at participant’s homes (n = 3), a local aged care 

facility (n = 12), or at the University of Newcastle Psychology Clinic (n = 27). Telehealth 

testing was conducted remotely using Skype, with both the researcher and participant in quiet 

locations free from distraction. Participants without personal access to Skype attended the 

University of Newcastle Psychology Clinic to complete this component, seated in a different 
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room to the researcher. In cases where cognitive impairment or adverse mental health were 

identified during screening, this was shared with the participant and consent was gained to 

provide a referral to their GP for further assessment. This study was approved by the Hunter 

New England Human Research committee (HNEHREC – 14/05/21/4.02) and the University 

of Newcastle Human Research Committee (HREC – H-2015-0255) (see Appendix B). 

Design and Analysis 

A within-subjects design was utilised. Independent variables were assessment format 

(face-to-face or telehealth), mood at time of testing, and demographic factors including 

participant age, education hearing and vision impairments, family history of dementia, and 

personal history of mental health issues. The dependent variables are test scores on each of 

the assessments; the BASS, ACE-III, HADS, MBI, and ALSAR-R2. Mood as measured by 

the HADS was included as both an independent variable for other measures including the 

ACE-III, BASS, MBI and ALSAR-R2 and as dependent variable to be explored in relation to 

demographic factors. 

Feasibility was determined by the number of assessment items able to be completed 

over telehealth compared to face-to-face, in addition to the frequency and impact of any 

technical issues. Acceptability was exploring using means, standard deviations, and ranges of 

responses on the acceptability questionnaire. Pearson’s correlation was used to explore the 

relationship between independent variables and acceptability. Reliability was explored by 

examining the agreement between assessment modalities for each assessment tool using 

intra-class correlations (ICC; Bartko, 1966). ICC estimates and 95% confidence intervals 

were calculated based on a mean-rating, consistency agreement, 2-way random effects model 

(Koo & Li, 2016). Intra-class correlations of approximately 0.80 or higher between scores for 

each assessment indicated good agreement between formats for each tool (Prestia et al., 
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2006), with higher correlations representing greater agreement (Hwang et al., 2017; Kobak, 

2004) and an overall greater measure of reliability. 

Several secondary analyses were completed. Descriptive statistics were examined for 

all dependent variables. Pearson’s correlations were used to examine the relationships 

between each of the four main assessment tools, and between each assessment tool and 

independent variables. Fisher z transformations were used to examine differences between 

these correlations (Fisher, 1915; 1921) to determine if any key relationships between tools 

and explanatory variables were altered when the format was telehealth. To explore practice 

effects, a one-way repeated measures ANOVA was used to examine whether the order of 

assessment format predicted performance. 

Results 

Participants 

Forty-two participants (19 males and 23 females) were recruited. Of these, two 

participants were excluded as their score on the ACE-III indicated significantly reduced 

cognitive performance, and one participant was excluded from the analysis as they did not 

complete both assessment sessions within 5 weeks. Participants (n = 39) were aged between 

59 and 93 (M = 71.9, SD = 11.7). Participants reported leaving school between 14 and 18 

years of age (M = 16.08, SD = 1.06), and reported between 9 and 20 years of total overall 

education (M = 14.08, SD = 3.29). 26 participants reported corrected vision impairments, and 

10 participants reported some degree of hearing impairment. Further participant demographic 

information can be found in Table 1. 

[Insert Table 1 about here] 

Feasibility and Acceptability of Assessments via Telehealth 
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 The majority of participants were able to complete all assessment items in each 

format. All thirty-nine participants who were included in the analysis reported that there were 

no significant technical difficulties that occurred during testing. One participant reported 

experiencing minor audio issues when completing the telehealth format, however these were 

easily resolved in the initial interview phase prior to assessments commencing without 

influencing the outcomes of the assessment. One participant was unable to complete the 

visuospatial drawing tasks on the ACE-III due to motor difficulties, however this occurred in 

both formats and only accounted for 8% of the possible score. Participant responses to Likert-

scale Acceptability Questionnaire are presented in Table 2, where a score of 1 meant poor 

and a score of 10 meant excellent for audio and video quality, and strongly disagree and 

strongly agree respectively for other statements. All but one statement was on average rated 

as above 9 on the 10-point scale. Participant comments are included in Appendix C. 

[Insert Table 2 about here] 

To explore the impact of independent variables on the acceptability of the telehealth 

format, participant scores on the acceptability questionnaire were summed into an overall 

rating of acceptability. Nine participants did not provide an answer to Question 8 (“The 

assessment provided online was as good as face to face”) or Question 9 (“I would 

recommend this type of assessment to others”) so these questions were removed from the 

overall total rating. The relationship between acceptability scores and variables of age, total 

education, and mood as measured by the HADS was explored using Pearson’s Correlations. 

There were no significant correlations detected between these variables and participant 

acceptability of telehealth. As participant responses to the acceptability questionnaire were 

not normally distributed, a Mann-Whitney U test was used to explore whether acceptability 

differed based on gender, the presence of corrected visual impairments, or hearing 
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impairments. There were no significant differences found for acceptability for gender, vision 

impairments, or hearing impairments. 

Reliability of Telehealth Format 

The agreement between assessment formats as an indication of reliability was 

explored using Intra-class Correlations (Bartko, 1966; Table 3). Based on 95% confidence 

intervals, ICC estimates for each assessment indicated high levels of agreement between 

formats. 

[Insert Table 3 about here] 

An examination of the dataset indicated that there were no instances of change in 

diagnostic category – whether someone was below the cut-off score - between assessment 

sessions for the ACE-III. For the HADS depression scale, two participants changed 

diagnostic categories across assessment sessions, both reducing from borderline to normal. 

For both participants, scores were reduced from first to second session, and from face-to-face 

to telehealth formats. Four participants changed diagnostic category on the HADS anxiety 

scale from first to second assessment session: One participant who completed the face-to-face 

format first reduced from the borderline to normal category, one participant who completed 

the face-to-face format first increased from normal to borderline, and two participants 

increased from normal to abnormal across assessment sessions, both of whom completed the 

telehealth format first. One of these participants reports an ongoing family crisis at the time 

of the second session which increased their anxiety score. 

On the MBI, four people changed diagnostic categories across sessions, with two 

participants increasing in score from first to second session, and two participants decreasing 

in score. In each case this change represented a change in score of one item on the MBI. No 

cut-off scores or diagnostic categories are available for the ALSAR-R2 or the BASS. 
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Secondary Analysis 

Descriptive statistics. Descriptive statistics for each assessment across both formats 

are presented in Table 4. BASS scores in both formats were within expected range for a 

healthy population (Kelly, Bell-Weinberg & McDonald, in prep). The mean score for the 

HADS in both formats was in the borderline clinical range (Zigmond & Snaith, 1983). Mean 

MBI scores in both formats was in the range of ‘slight dependence’ (Shah et al., 1989). 

Finally, mean ratings for the ALSAR-R2 were in the low-risk range (Clemson et al., 2009). 

[Insert Table 4 about here] 

Relationship between Assessment Tools. Pearson’s Correlations were used to 

explore the relationship between different assessments in each format. Table 5 presents the 

correlations between assessment tools in the face-to-face format, while Table 6 presents the 

correlations for the telehealth format.  

[Insert Table 5 about here] 

ACE-III scores correlated moderately and positively with BASS scores, strongly and 

positively with the MBI, and strongly and negatively with the ALSAR-R2. ALSAR-R2 

scores were also moderately negatively correlated with BASS scores, and strongly negatively 

correlated with MBI scores. This pattern was present for both the face-to-face and telehealth 

formats. 

[Insert Table 6 about here]  

Two-tailed Fisher’s r to z transformations (Fisher, 1915; 1921) were used to explore 

the difference in the correlations between assessment tools across formats. There was no 

significant difference in correlation between the ACE-III and the BASS (z = -.12, p = .90), 

the MBI (z = .36, p = .72), or the ALSAR-R2 (z = .09, p = .93) in the face-to-face and 
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telehealth formats. There was also no significant difference in correlations between the 

ALSAR-R2 and the BASS (z = .5, p = .30) and MBI (z = -.33, p = .74). 

Explanatory variables. The correlations between assessment scores and age, total 

education, and mood were explored for both face-to-face (Table 7) and telehealth (Table 8) 

formats.  

[Insert Table 7 about here] 

Age was moderately negatively correlated with performance on the ACE-III and 

BASS, as well as total MBI score, and positively correlated with total ALSAR-R2 score in 

both formats. Total education was positively correlated with performance on the ACE-III and 

total MBI score, and negatively correlated with total ALSAR-R2 score in both formats. In the 

face-to-face format, there was a moderate negative correlation between HADS score for 

anxiety and total MBI score. Mood was otherwise not found to be significantly correlated 

with performance or total score on any other assessment in either format. 

 [Insert Table 8 about here] 

Two-tailed Fisher’s r to z transformations (Fisher, 1915; 1921) were used to explore 

the difference between these correlations for both assessment formats and independent 

variables. The difference between correlations was not found to be significant for age and the 

ACE-III (z = -.24, p = .81), BASS (z = .45, p = .65), MBI (z = -.14, p = .88), and ALSAR-

R2 (z = -.16, p = .87), or for total education and the ACE-III (z = -.22, p = .83), MBI (z = 

.23, p = .82) and ALSAR-R2 (z = .02, p = .98).  

The relationship between assessment scores and categorical independent variables of 

gender, family history of dementia, personal history of mental health issues, and the presence 

of hearing impairments or corrected visual impairments was explored using Mann-Whitney 

tests, as assessment scores were generally not normally distributed. For telehealth testing, 
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Mann-Whitney U tests indicated that participant who reported a personal history of mental 

health issues scored higher on the HADS depression scale (mdn = 4.5) than those with no 

reported history of mental health issues (mdn = 2), U = 58.0, p = .005. Participants with a 

reported history of mental health issues also scored higher on the anxiety scale (mdn = 6) 

than those without (mdn = 3), U = 70.5, p = .016, and on the total scale (mdn = 10.5) than 

those without (mdn = 6), U = 59.5, p = .006. This result was also found in face-to-face 

testing, with participants who reported a history of mental health issues scoring higher on the 

HADS scores for depression (mdn = 5) compared to those without (mdn = 20, U = 44.5, p = 

.001, anxiety (mdn = 7) than those without (mdn = 3), U = 62.0, p = .008, and total score 

(mdn = 12) than those without (mdn = 6), U = 50.0, p = .002. There were no other significant 

relationships between these independent variables and assessment scores.  

Practice effects. A one-way repeated measures ANOVA was conducted to explore 

potential practice effects for each of the five assessments. There was no significant main 

effect of starting format for the ACE-III (F(1,38) = 1.058, p = .310), BASS (F(1,38) = .234, p 

= .632), HADS (F(1,38) = .960, p = .333), MBI (F(1,38) = .113, p = .738) or ALSAR-R2 

(F(1,38) = .268, p = .608). 

Discussion 

This study has provided preliminary evidence of the feasibility and acceptability of 

administering a screening assessment battery for older adults via telehealth. Further, we have 

provided initial evidence for the reliability of these when adapted for telehealth. Participants 

were able to complete the same number of assessment items in both formats, including those 

that had been adapted for use via telehealth and reported no significant concerns or problems 

using this format. Overall, the current study suggests that the ACE-III, BASS, HADS, MBI 

and ALSAR-R2 are suitable for administration via telehealth among healthy older adults. 
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The use of telehealth for age-related assessments was generally well received. 

Participants identified a high level of quality for the audio and video components of the 

assessment, and reported very few technical issues, which have been identified as core factors 

in user acceptance (Luxton et al., 2014). Interestingly, in contrast to previous research such as 

Grumbaugh et al., (2008) age was not found to have a significant relationship with the 

acceptability of telehealth, nor was gender or current mood status. Participants generally 

endorsed all statements of the acceptability of telehealth highly which is consistent with 

previous research (Tousignant et al., 2010), with the lowest rating for confidence using 

telehealth. A review of participant comments provided during the Acceptability 

Questionnaire regarding telehealth indicated that several participants were previously 

unfamiliar with Skype, which may account for lower confidence, as seen previously in 

similar research (Grumbaugh et al., 2008). Of note, due to limitations of Skype, this study 

involved the use of multiple software platforms (ie: Skype and Qualtrics) which may have 

introduced an additional level of complexity for some participants. While Skype is a highly 

accessible technology, future research in clinical populations should explore the use of 

specialised software that may improve user experience. 

Greater variability in the range of responses relating to the suitability of telehealth for 

these assessments, confidence using telehealth, and the subjective comparison of telehealth 

versus face-to-face testing indicates that while telehealth is generally suitable for these 

assessments, traditional assessments formats are more preferred. This may be accounted for 

by a general unfamiliarity with telehealth, or more specifically due to changes in rapport due 

to the remote nature of assessment. An important consideration, however, is that the 

acceptability of telehealth may be greater for those who can benefit from it the most (Luxton 

et al., 2014). A primary example is those living in rural and remote areas who would have no 

other option than to travel extensively to access healthcare services. This population was not 
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highly represented in this study which may have had an impact on acceptability, and future 

research should continue to examine attitudes towards telehealth. An additional consideration 

is in the timing of the collection of acceptability data. The acceptability questionnaire was 

completed following the telehealth format, often requiring participants to recall information 

from three to five weeks previously.  

The acceptability of these assessments via telehealth is important for overall 

reliability and clinical utility and should remain an ongoing issue for exploration in future 

research (Luxton et al., 2014). As participants generally rated the use of telehealth positively, 

any modulating effect of user acceptance can be minimized (Elhai et al., 2012). Barriers to 

assessment are also reduced, in that participants are more likely to utilise telehealth if there is 

a higher acceptance of the technology (Luxton et al., 20134). However, participants past 

experience using telehealth technologies may impact user acceptance, and this was not 

controlled for in the current study. As factors such as emotional state, attention, and 

motivation can be related to the acceptability of telehealth, and further, the engagement in the 

assessment process, future research should consider the impact of acceptability on these 

factors, and vice versa, particularly within rural and remote communities. 

 Correlations between assessment tools, and between each tool and independent 

variables were generally consistent across formats. This is a good indication that the 

characteristics of the assessment battery are consistent when conducted in both the telehealth 

and the face-to-face formats, and that there was a degree of consistency between outcomes 

for both formats. This in turn indicates that the relationship between the assessed variables is 

preserved across assessment formats, even with potentially significant changes being made to 

some of the measures used. As these relationships are preserved, this study provides 

preliminary evidence that the whole assessment battery, rather than just the individual 

assessments, has similar clinical utility regardless of the assessment format.   
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While the relationship between assessment scores and independent variables of age, 

education, mood, family history of dementia, personal history of mental health issues, and the 

presence of any visual or auditory difficulties was generally consistent across assessment 

formats, there was a significant correlation between anxiety and ADLs in the face-to-face 

format. While anxiety has been noted to play a complex role in assessment outcomes (Luxton 

et al., 2014), one potential explanation is that the assessment sessions occurred up to 5 weeks 

apart, and mood is more likely subject to change in comparison to more stable constructs 

such as cognition or level of everyday functioning. This may be further evidenced by the 

changes in diagnostic category on the HADS, in particular the anxiety measure, across 

assessment sessions. Future research should be mindful of the potential interaction between 

anxiety and telehealth-based assessments, both to clarify any possible relationship between 

mood and ADL completion, and to reduce the impact of mood on testing conditions. 

  Strong agreement between assessment tools across assessment formats was observed 

when examining the reliability of these assessments via telehealth. The strong mean intra-

class correlations ranging from .913 to .995 indicate a level of agreement exceeding some 

similar studies (for e.g. Prestia et al., 2006), and for some tools exceeding the superior levels 

of agreement identified for functional assessments by Hwang et al. (ICC = 0.85 to ICC = 

0.96; 2017) and for mental health measures by Kobak (ICC = 0.88; 2004). Further, one-way 

ANOVA results indicate that this strong level of agreement cannot be accounted for by 

practice effects. In exploring the use of these assessments via telehealth, the strong levels of 

agreement between formats found by this study has provided good preliminary evidence for 

their reliability.  

 This study explored agreement between two testing formats specifically looking at a 

group of healthy participants in a controlled, experimental setting. This was necessary 

primarily to reduce the possible sources of variance in test results and gain a more accurate 
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initial assessment of agreement (Agboola et al., 2014). Future research should examine these 

tools both with a clinical sample of people with dementia, and in a real-world setting. While 

this sample had positive attitudes towards telehealth and was able to complete testing via 

telehealth with minimal disruptions, technical issues, and technical support, this may not be 

the case for clinical samples (Greenhalgh et al., 2013). With participants in the healthy 

sample of this study reporting lower levels of confidence to use Skype for testing, it can be 

expected that additional support will be required for clinical populations to boost engagement 

with telehealth and to assist with any technical issues (Banbury et al., 2014). Further research 

with people experiencing mild-cognitive impairment or dementia is an important step in 

assessing the barriers to the widespread implementation of telehealth to this population.  

In addition to a clinical sample, future research should also focus on a real-world 

setting rather than an experimental setting. Participant responses in the study were collected 

by only one student assessor for both formats, which may have resulted in bias across 

sessions. Future research should explore the use of multiple raters across each format. 

Additionally, as with a clinical sample, implementation in rural and remote areas can pose 

specific barriers (Agboola et al., 2014). The impact of internet access and connection quality, 

support from family members and the availability of alternate testing locations such as 

community health centres, as well as patient attitudes are areas that should be explored 

(Armfield et al., 2014). Future research should focus on the impact these barriers have to the 

implementation of telehealth for assessment purposes.   

The results of the current study need to be considered in light of its strengths and 

limitations. Firstly, a strength of the current study is the exploration of a broad range of 

screening tools examining multiple domains of function. In doing so, this study has more 

comprehensively examined multiple screening assessment tools that are indicated for an 

aging population, contributing to a holistic assessment battery. Additionally, this study goes 
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further than several studies of telehealth-based assessments, exploring acceptability and 

agreement as a measure of reliability, rather than only determining feasibility. Further 

research should aim to utilize a larger sample size, which was a primary limitation of the 

current study. A greater sample size may allow for a more in-depth, item-by-item analysis of 

agreement, such as completed by Ciemins et al. (2009). Generalisability was also a limitation, 

as the study was conducted in one local health district of New South Wales, Australia, which 

may not be representative of the population or barriers to assessment experienced by rural 

and remote communities. Similarly, demographic factors such as high education and the 

degree of previous experience using telehealth may not be reflective of the target populations. 

Future research should assess a greater range of participants in a variety of geographical 

locations to account for a diverse population, and contribute to a preliminary exploration of 

the implementation of telehealth technologies for assessment purposes. 

Conclusion 

This study represents an important first step in demonstrating the reliability of 

completing these assessments via telehealth. With good agreement between assessment 

formats, healthcare professionals can continue to build confidence in these assessment 

measures when conducted via telehealth. More importantly, as evidence continues to build, 

people living in rural and remote areas can have greater access to key assessment areas. By 

demonstrating the suitability of these assessments for use via telehealth, this study can 

support clinicians to better assess individuals who struggle to access services due to 

geographical isolation, and more comprehensively tailor further assessment and intervention 

to individual needs.  

The capacity of telehealth to overcome the tyranny of distance in Australia and other 

countries with higher concentrations of rural communities has seen an increase in focus on 



TELEHEALTH ASSESSMENT FOR OLDER AUSTRALIANS 34 
 

telehealth for assessment and intervention. While directions for future research in exploring 

the barriers to widespread implementation of telehealth in clinical populations and rural 

communities have already been discussed, the use of telehealth, particularly for the 

assessments explored in this study, appears to be a feasible, acceptable, and reliable approach 

for working with older people. While the broader economic debate continues to evolve and 

the challenges for implementation are still being discovered, the benefit for the individual is 

clear.  
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Table 1. 
 
Participant Demographics 

  

Info n % 
Education   
     High school 4 10.2 
     Trade certificate 14 35.8 
     Undergraduate 10 25.6 
     Post-graduate 4 10.3 
     Other (left school) 7 17.9 
Retired 29 74.4 
Hearing difficulties 10 25.6 
Vision difficulties    
     Corrected 26 66.7 
     Uncorrected 0 0 
Family history of dementia 11 28.2 
Previous history mental health issues 10 25.6 
Medications   
     0 15 38.5 
     1-3 15 38.5 
     4-6 5 12.8 
     7+ 4 10.3 
Alcohol use (standard drinks per week)   
     0 25 64.1 
     1-7 9 23.1 
     8-14 4 10.3 
     15+ 1 2.6 
Regular tobacco/nicotine use 1 2.6 
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Table 2.  
 
Telehealth Acceptability Information  

 

 n ‘Yes’ responses 
Q1: Did you experience any technical 
difficulties? 
 

39 
 

 1 

 N Mean SD Range 
Q2: How would you rate the audio quality of 
this assessment session? 

39 9.44 .97 6-10 

Q3: How would you rate the video quality of 
this assessment session? 

39 9.49 .85 7-10 

Q4: Being available online was a good way to 
complete this assessment 

38 9.05 1.41 5-10 

Q5: I felt confident using telehealth for this 
assessment 

39 8.87 1.218 6-10 

Q6: I could easily talk and express myself 
effectively  

39 9.59 .75 8-10 

Q7: Online is an acceptable way to receive this 
assessment 

39 9.46 1.07 5-10 

Q8: The assessment provided online was as 
good as face to face 

30 9.10 1.19 5-10 

Q9: I would recommend this type of assessment 
to others 

30 9.57 1.04 5-10 

Q10: Overall, I was satisfied with this online 
experience 

39 9.64 .74 7-10 

     
Note. Q8 and Q9 were added to the questionnaire after data collection had begun, and so were 
not collected for a number of participants (n = 9). 

 

 

Table 3. 
 
Intraclass Correlation Coefficients for Assessment Tools 

Assessment Scale ICC, 95% CI 
  Mean 

ACE-III Total .971*, .945-.985 
BASS Total .932*, .871-965 
HADS Total .913*, .833-.954 
MBI Total .995*, .991-.997 

ALSAR-R2 Total .994*, .989-.997 

Note. *p<.001 
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Table 6. 
 
Correlation Between Assessment Tools in the Telehealth Format 
 ACE-III BASS HADS MBI ALSAR-R2 
ACE-III 1 .378* -.022 .559** -.651** 
BASS  1 .245 .305 -.436** 
HADS   1 -.123 .109 
MBI    1 -.743** 
ALSAR     1 
Note. **p<0.001, *p<0.1 
 

 

Table 4. 
 
Descriptive Statistics for Assessments Across Each Assessment Format 
 Face-to-face Telehealth 
Assessment Mean Std. Deviation Mean Std. Deviation 
ACE-III 92.92 5.532 93.13 5.415 
BASS 183.46 18.915 183.59 16.644 
HADS   (Total) 8.56 6.545 7.77 5.324 
         (Anxiety) 5.282 4.236 4.923 3.779 
    (Depression) 3.282 2.920 2.846 2.159 
MBI 94.54 13.391 94.59 13.686 
ALSAR-R2 3.54 6.181 3.67 6.217 

Table 5. 
 
Correlation Between Assessment Tools in The Face-to-Face Format 
 ACE-III BASS HADS MBI ALSAR-R2 
ACE-III 1 .354* -.218 .615** -.638** 
BASS  1 -.033 .224 -.335* 
HADS   1 -.301 .193 
MBI    1 -.776** 
ALSAR     1 
Note. **p<0.001, *p<0.1 
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Table 7. 
      

Pearson Correlations Between Face-to-Face Assessments and Explanatory Variables 

   ACE-III BASS HADS MBI ALSAR-
R2 

   Depression Anxiety Total   
Age  -0.582** -0.341* 0.270  0.128  0.203  -0.514** 0.723** 
Total years education  0.446** -0.001  -0.126  -0.026  -0.073  0.380* -0.560** 
HADS Depression -0.276 -0.118   —  — — -0.202  0.161  
 Anxiety -0.146 0.031   — —  — -0.326* 0.187  
 Total -0.218 -0.033   — — —  -0.301  0.193  
Note. *p<0.05, **p<0.01 

Table 8. 
      

Pearson Correlations Between Telehealth Assessments and Explanatory Variables 

   ACE-III BASS HADS MBI ALSAR-
R2 

   Depression Anxiety Total   
Age  -0.544** -0.432** 0.205  -0.041  0.054  -0.489** 0.740** 
Total years education  0.404* 0.077  -0.084  -0.025  -0.052  0.332* -0.564** 
HADS Depression -0.183 0.071   —  — — -0.173  0.114  
 Anxiety 0.074 0.304 —  —  — -0.074  0.088  
 Total -0.022 0.245 — — —  -0.123  0.109  
Note. *p<0.05, **p<0.01 
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Appendix A 

Assessment Measures 

Clinical Interview 
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Addenbrooke’s Cognition Examination, 3rd Edition 
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Brief Assessment of Social Skills 
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Hospital Anxiety and Distress Scale 
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Modified Barthel Index (MBI) 
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Assessment of Living Skills and Resources (ALSAR-R2) 
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Appendix B 

Ethics Approval 
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Appendix C 

Participant Comments on Telehealth Acceptability Questionnaire 

 Online makes it more objective because it takes away distractions from personal 
interactions. 

 I am a reasonably frequent PC user so found this process to be easy and good. 
 You need to have some familiarity with computers for this to work. If you are not 

computer literate you would probably need an assistant in the room with you. 
Otherwise results could be affected by a person feeling out of their comfort zone. 

 I enjoyed the experience. 
 Happy to do it but prefer face to face. 
 I wasn't sure how it was all going to work over the computer, but it seemed pretty 

good. 
 Person to person is an individual choice. Some people might prefer online. Don't ask 

me to set up Skype though! 
 All good. 
 It was good, I enjoyed it. 
 I know a bit about using Skype, but not for things like this. 
 Would be a 10 if I lived in a remote area. 
 I prefer face-to-face. 
 Very impressed using Skype. 
 It's ok, but I can see why face-to-face is better. 
 I've never seen Skype used this way, but it was good. I was still able to connect with 

the person well. 
 It was very different doing it over the internet. I'm not familiar with Skype. 
 I prefer working face-to-face with people. 
 I thought it was very good.  
 I was a bit unsure using the program, but you made it easy. 
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Appendix D 

Selected Journal, Scope, and Instructions for Authors 

Journal Name. Research on Aging 

Journal Scope. Research on Aging is an interdisciplinary journal designed to reflect the 

expanding role of research in the field of social gerontology. Research on Aging exists to 

provide for publication of research in the broad range of disciplines concerned with aging. 

Scholars from the disciplines of sociology, gerontology, history, psychology, anthropology, 

public health, economics, political science, criminology, social work, nursing, demography, 

epidemiology, and geography are encouraged to contribute articles to the journal. Emphasis 

will be on materials of broad scope and cross-disciplinary interest. Assessment of the current 

state of knowledge is as important as provision of an outlet for new knowledge, so critical 

and review articles are welcomed. Systematic attention to particular topics will also be 

featured. 

Instructions for Authors. Manuscripts should be prepared in accordance with the most 

recent APA Reference Style, using a word-processor (save as .doc, .docx, or .rtf). Do not 

send PDF files. Times New Roman (12 pt) is the preferred text font. All manuscripts should 

be double-spaced with at least 1” margins on all sides. Please number all pages beginning 

with the abstract, including the reference pages, tables and figures. In order that manuscripts 

may be sent anonymously, authors are requested to place no form of identification either 

upon the body of the manuscript, upon the required abstract or in the file names. Submission 

of a manuscript implies commitment to publish in Research on Aging. Authors submitting a 

manuscript to the journal should not simultaneously submit the same manuscript to another 

journal, nor should manuscripts have been published elsewhere in substantially similar form 
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or with substantially similar content. Content should be uploaded and placed in the following 

order. 

 Title Page: The title page should be a separate document and include: 

 All authors’ names, affiliations, e-mail addresses, and highest professional degrees, 

and the corresponding author’s address and telephone number. 

 Any acknowledgements should appear at the bottom of the title page. Funding 

acknowledgements should include the full name of the funding agency followed by 

the grant number. 

 A brief (50 word maximum) biographical statement for all authors at the bottom of 

the title page. 

Original Research 

First submissions of manuscripts should not contain more than 6,000 words of text 

(not including abstract, references and exhibits). Shorter length manuscripts are appreciated. 

Also, these manuscripts should not contain more than 10 pages of references, tables and 

figures combined. The following organization applies to all research article submissions: 

Abstract: Authors should include an abstract of no more than 150 words in paragraph 

form without citations as the first page of the manuscript. This abstract should be factual and 

present the objective of the study, methods, main findings, and the principal conclusions. The 

abstract should be followed by 4 to 6 key words for indexing. 

Introduction: Rationale for the study and statement of purpose. 

Literature Review: Literature review with sub-headings, as necessary, and conceptual 

framework (where appropriate). 
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Research Design: Specify design features including sampling strategy, data collection, 

measurement, and analytic strategy. Additionally, please note the approval of human subjects 

research by all Institutional Review Boards, where appropriate. If reporting qualitative 

methodology, please review the COREQ guidelines for reporting qualitative 

research: http://www.equator-network.org/resource-centre/library-of-health-research-

reporting/reporting-guidelines/qualitative-research/ 

 Results: Describe the sample attributes and present the results for each research 

question or hypotheses. When statistical tests are performed, provide test statistics and p 

values. 

Discussion: Interpret the findings in the context of other research, conceptual 

frameworks, theory, and study design. Address the study limitations. 

Conclusion: State the bottom line and what the results mean for policy, practice with 

seniors, or future research. 

Tables and Figures: Tables and figures generally convey information not presented in 

the text. Word processing programs should be used to produce tables without vertical lines, 

following the most recent edition of the APA Style Manual. Tables should be placed at the 

end of the article, following the references. Each figure should be submitted as a separate file. 

Preferred placement of tables and figures should be noted in the text. Example: 

[Insert Table 1 about here] 

  

http://www.equator-network.org/resource-centre/library-of-health-research-reporting/reporting-guidelines/qualitative-research/
http://www.equator-network.org/resource-centre/library-of-health-research-reporting/reporting-guidelines/qualitative-research/
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Appendix E 

Participant Information Statement 
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Study Advertisement 


