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Background: The Direct Assessment of Functional Status (DAFS) is the only instrument validated in Brazil that assesses functionality directly with the patient. However, this clinical tool takes a long time to be administered. This limits its use in hospitals and outpatient clinics that require brief assessment instruments. Additionally, we need to count with a direct assessment because the number of older adults living alone is increasing and we thus lack reliable informants.

Objective: This study aimed to present the development and content validity evidence of a direct complex functionality test for older adults, the Brief Instrument for Direct Functionality Assessment (BIDFA).

Method: A total sample of 30 older adults and eight expert judges took part in the study stages. The BIDFA construction stages were: (1) literature review of functionality instruments; (2) development of seven ecological tasks to evaluate the performance of daily complex activities with the older adults; (3) content analysis by eight expert judges; (4) pilot study with 30 older adults; (5) the ecological analysis of items; (6) focus group analysis; and (7) final version of the BIDFA.

Results: The BIDFA had evidence of content validity with an agreement index of 96.5%. The final version of BIDFA was left with six domains of complex functionality divided into semantic memory and time orientation; shopping skills; executive attention, math and finance skills; organization; planning and procedural memory; and problem-solving. The complex functionality score by BIDFA ranges from 0 to 100 points.

Conclusion: The BIDFA was found to have good content validity by the expert judges and by the ecological analysis of the items by the older adults. The new instrument is expected to help assess the functional status of older adults, in an abbreviated context including complex functionality demands, with a wider range of total and subdomain scores.
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Introduction

Life expectancy is increasing all over the world and, consequently, age-related diseases have also increased. Cognitive changes in older adults have been documented in numerous studies (Drag and Bieliauskas, 2010; Harada et al., 2013). However, when these cognitive changes begin to cause impairments and associated complaints, there is already a greater chance of mild cognitive impairment (MCI; Winblad Palmer et al., 2004; Petersen et al., 2014). MCI involves cognitive impairment in one or more domains with no functional impact and should be understood as a transitory phase target identification for early interventions (Bai et al., 2022; Karimi et al., 2022). As an involution sign or a phenotype marker, dementia such as Alzheimer’s disease (AD) is characterized by one or more cognitive domains with an impact on functionality (Dubois et al., 2016; Jack et al., 2018; Altieri et al., 2021). In this way, functionality determines whether it is a condition of MCI (which may be a pre-dementia) or a dementia itself (American Psychiatric Association, 2014). Dementia usually is a neurodegenerative disease that starts with impairments in instrumental activities of daily living and increases its functional impact until the aggravation of basic activities.

More recent analyses have identified that the extent, severity, type, and management of functional impacts can help in the early detection of AD (Brown et al., 2011). Functionality is the individual’s ability to independently maintain substantial work, financial, academic, affective, social, and domestic activities (Brown et al., 2011). Functionality can be impaired secondary to cognitive changes (Knopman et al., 2003). These changes begin subtly in individuals with MCI (Pereira et al., 2010b; Brown et al., 2011). These changes do not impact independence but begin to show a reduction in cognition with an increase in the individual’s or family’s complaints by observation.

The decline in cognitive functions such as memory or executive functions may be accompanied by a decrease in the effectiveness and quality of performance in functional activities (Harada et al., 2013; Park and Festini, 2017). Thus, the anamnesis interview associated with functionality scales is the main measure for the assessment of functionality in older adults with cognitive complaints. The assessment of both basic and complex (instrumental) functionality is usually performed using scales and questionnaires (Patterson et al., 2001). Among the main scales used for the indirect assessment of functionality are: the Functional Activities Questionnaire (FAQ; Pfeffer et al., 1982), the Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE; Jorm and Jacomb, 1989), the Activities of Daily Living Questionnaire (ADL-Q; Johnson et al., 2004), the Bristol Activities of Daily Living Scale (Bucks et al., 1996), the Disability Assessment for Dementia (Gélinas et al., 1999) and the Bayer Activities of Daily Living Scale (Erzigkeit et al., 2001). In Brazil, the country of the current study, the main ones used with family members of patients with suspected dementia are FAQ, IQCODE, and ADL-Q (Chaves et al., 2011).

However, functionality scales only assess functionality indirectly. As such, they depend on the report of an informant or family member who lives with the patient. These informants may underestimate or overestimate the complaints of impairment or the cognitive impact (Fransen et al., 2018). Conversely, some older adults with cognitive complaints may live alone and not have reliable informants about their functionality. Therefore, the direct assessment of functionality with the individual is more sensitive (Pereira et al., 2008). Direct functionality assessment usually takes place by means of ecological tasks that are lengthy and impractical for hospital environments. Among the main instruments for ecological assessment of functionality for older adults are the Medication Management Ability Assessment (Patterson et al., 2002), the Performance-Based Skills Assessment (Patterson et al., 2001), and the Direct Assessment of Functional Status (DAFS; Loewenstein et al., 1989). These instruments analyze the basic and complex functionality of daily living from domains that simulate activities of daily living (finance, transportation, communication, recreation, planning, etc.). In addition, some ecological functional assessment instruments were also created for conditions such as schizophrenia in which there is an impact on functionality due to psychiatric symptoms. The main instruments found in the literature are the Independent Living Scales (Revheim and Medalia, 2004), the Test of Adaptive Behavior in Schizophrenia (Velligan et al., 2007), and the virtual shopping task (Greenwood et al., 2016). Both ecological instruments created for older adults and those created for serious mental health conditions take a long time to be administered and are, thus, of little use in hospitals and outpatient clinical environments. There is a lack of adequate instruments to assess the functionality of older adults in primary care contexts (Karimi et al., 2022).

Among these direct functionality assessment instruments, only the Direct Assessment of Functional Status (DAFS) is validated in the Brazilian context (Pereira et al., 2008; Fransen et al., 2018). The DAFS assesses time orientation, communication, money-handling skills, shopping skills, dressing/personal hygiene, and eating (Loewenstein et al., 1989). However, the stimuli are time-consuming with a long session of assessment, requiring several materials and assessing, simultaneously, basic and complex activities. There is currently no specific ecological screening instrument to assess the instrumental (complex) functionality of older adults in Brazil. The screening assessment of functionality still follows the models of scales and questionnaires (indirect assessment). Since AD is a progressive disease that initially affects the complex activities of daily living, a direct ecological screening instrument would allow for a more accurate identification of the disease. Therefore, the objective of this study was to present the development process and content validity evidence of the Brief Instrument for Direct Functionality Assessment (BIDFA) for older adults [in Brazilian Portuguese Instrumento Breve de Avaliação da Funcionalidade direta (IBAF-d)]. This instrument aims to assess by means of a screening the direct and complex functionality of older adults. It is designed to rapidly complement the cognitive assessment and to contribute to differentiate MCI and dementia due to AD clinical conditions. The BIDFA is intended to be used in hospital and outpatient and inpatient settings in an empirical way to measure functionality, without relying on external perceptions or self-report.



Methods


Sample

The total sample was divided into expert judges and pilot judges in healthy elderly adults. Eight expert judges and 30 older adults participated in the study. The process of creation of the BIDFA took place in seven stages: (1) the internal stage of instrument creation; (2) the construction of the BIDFA instrument; (3) the analysis by expert judges; (4) the review of the BIDFA instrument and pilot study with healthy older adults; (5) the selection of items and focus group analysis; (6) the analysis of how representative the activity is for older adults; and (7) the final instrument and creation of scores. The instrument construction flowchart can be seen in Figure 1.
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FIGURE 1
 Flowchart depicting each stage of the BIDFA construction process.


The analysis of judges (step 3) was performed by two neuropsychologists, two neurologists, two occupational therapists, one speech-language pathologist, and one linguist. The reanalysis performed by the expert judges (step 6) was performed by eight professionals, with two neuropsychologists, one neurologist, two speech-language pathologists, and three psychiatrists. Table 1 presents the areas of expertise of the judges selected for the two stages of the BIDFA assessment.



TABLE 1 Expert judges of the analysis and focus group analysis of the BIDFA.
[image: Table1]

The expert judges of the BIDFA instrument have the following institutional affiliations: Judges 1, 3, and 4 are from the Federal University of Rio Grande do Sul (UFRGS), Porto Alegre/Brazil; Judges 2 and 5 are from the Federal University of Health Sciences of Porto Alegre (UFCSPA), Porto Alegre/Brazil; Judge 6 is from the Pontifical Catholic University of Rio Grande Do Sul (PUCRS), Porto Alegre/Brazil; Judge 7 is from the Federal University of São Paulo, São Paulo/Brazil; and Judge 8 is from the Federal University of Rio de Janeiro, Rio de Janeiro/ Brazil. The institutional affiliations of the focus group judges are: Judge 1, Unisinos University, São Leopoldo/Brazil; Judge 2, Moinhos de Vento Hospital, Porto Alegre/Brazil; Judges 3, 4, and 6, Pontifical Catholic University of Rio Grande Do Sul (PUCRS), Porto Alegre/Brazil; Judges 5 and 7, Federal University of Rio Grande do Sul (UFRGS), Porto Alegre/Brazil; Judge 8, Federal University of Health Sciences of Porto Alegre (UFCSPA), Porto Alegre/Brazil.



Procedures and instrument

The construction of the BIDFA followed that of two clinical tools: (1) the Detection Test for Language Impairments in Adults and the Aged (DTLA; Macoir et al., 2017) and (2) the DAFS (Loewenstein et al., 1989). Both authors of these original instruments approved the creation of the BIDFA based on these two clinical trials. The present study was approved by the Research Ethics Committee of the Pontifical Catholic University of Rio Grande do Sul (protocol CAAE 40285820.3.1001.5336) and followed the ethical procedures for research with human beings.

Stage 1. Internal stage of instrument creation. The construction of the instrument started with a literature review using the keywords (functionality OR functional OR directed AND screening OR abbreviated OR brief OR brief assessment OR brief task OR brief test OR ecological OR ecological test AND aging OR Alzheimer OR Alzheimer disease OR dementia) to verify the existing instruments of direct functionality for adults and older adults. In the second stage, we verified the components of complex instrumental functionality within each instrument. From this analysis, we created the macrostructure of the main functional domains that should be included in the assessment of the complex functionality of daily life.

Stage 2. Construction of the BIDFA instrument. The macrodomains that compose the macrostructure of the BIDFA were selected. The assessment of instrumental functionality should have temporal and spatial orientation, shopping skills (including memory and recognition), numerical calculation skills (finance), organization (tasks involving steps), planning, and problem-solving. Afterward, the stimuli were created based on these macrodomains of functionality. At this stage, twice as many stimuli were created as desired at the end of the instrument. The idea was to choose the items that were better in the pilot stage.

Stage 3. Analysis by expert judges. The judges’ analysis was performed based on a protocol to analyze the instructions, the stimuli, the cognitive components involved, and how much the item was representative of a real activity for older adults. The judges answered a questionnaire about how clear the instruction was and how much they agreed with the stimuli of the instrument. Later, in the questionnaire, the judges were asked to assess which cognitive components were involved in that stimulus. At the end, the judges were asked to rate from 0 to 10 how representative the item was of an activity of daily living for older adults.

Stage 4. Review BIDFA and pilot with healthy older adults. After the suggestions made by the judges, the first version of the BIDFA was revised before the beginning of data collection. Subsequently, data collection was carried out with 30 older adults with the first version of the BIDFA (which had twice as many stimuli). The older adults in the pilot sample were volunteers recruited from the community. This sample size was included following the recommendation of Johanson and Brooks (2010).

Stage 5. Selection of items, analysis by focus group. After collecting data with the sample of older elderly people, a comparison was made between the duplicated items to select those that were more stable and with less error variability. We analyzed and selected the stimuli by means of a focus group. The evaluation was carried out in a presentation format with suggestions for instructions, items, and possible modifications. Subsequently, we performed the analysis of the evaluation of the sample of older adults in relation to the items.

Stage 6. Analysis of how representative the activity is for the elderly. During the pilot application, the participants were asked to give a score of one to four points (1 – Rare; 2 – Sometimes; 3 – Frequent; and 4 – Very frequent); and a score from 0 to 10 for how familiar they were with that activity. These items were based on and taken from the protocol applied in the Preventive Intervention Program for Stimulating Executive Functions (EF) in elementary school children (PENcE; de Cardoso et al., 2017).

Stage 7. Final instrument and creation of scores. After the focus group analysis, the final items were selected and the final version of the BIDFA was obtained. Subsequently, the final score of the instrument was created following the procedure used in similar tasks, namely the DTLA (Macoir et al., 2017) and the DAFS (Loewenstein et al., 1989). The score ranges from 0 to 100 points.



Data analysis

We calculated the percentage of agreement between judges for the familiarity with the items by the sample of older adult pilots, and for the frequency with which the individual performs the activity in his daily life. This percentage was calculated from the number of participants who agreed divided by the total number of participants and, subsequently, multiplied by 100 (Alexandre and Coluci, 2011).

The final selection of tasks after the pilot collection with healthy older adults was performed by assigning items 0 or 1. Secondly, the responses were analyzed by taking the mean and standard deviation and selecting the task with the closest score equal to 1. The items selected for the final version were those that showed greater stability in the sample. The verbal tasks of “Planning and procedural memory” and “Problem Solving” were evaluated based on the frequency of verbal responses noted. This model of selection of the BIDFA final items followed the model of Macoir et al. (2017). In stage 5, the content validity index (CVI) was calculated to determine the level of agreement in the pilot sample (Alexandre and Coluci, 2011). This score allows for the analysis of agreement for an item based on the Likert scale. The CVI was calculated from the items scored 3 (Frequent) and 4 (Very frequent) divided by the number of responses.




Results

Stage 1. Internal stage of instrument creation. A search was carried out on PubMed with the keywords to verify the instruments of direct functionality and 92,932 articles were found. Two filters were placed in the search, the first for analysis of the last 5 years and the second for 65 years or more, and 14,629 articles were selected. In this review, we found 17 instruments of direct functionality that were reviewed. When analyzing the instruments of direct functionality, the objective was to analyze which components of complex activity were used in the instruments. In this review, the following domains of instrumental functionality predominated: orientation, communication (start a conversation, social skills, social adjustment), money management (finance), house management (house organization, shopping), transport, planning, and medication administration. Tasks involved simulations (face-to-face or virtual), role-plays, or performance of an activity.

Stage 2. Construction of the BIDFA instrument. The instrument was initially divided into six major domains of complex activities of daily living. Initially, twice as many items were created for the pilot and selection from the first data collection with older adults. The domains and tasks created are as follows. (1) Time orientation: task 1 – six temporal orientation items were created from Brazilian national holidays to analyze which one occurs first; task 2 – two analog clocks and two digital clocks to identify which time is earlier and later. (2) Shopping skills: task 1–10 items are presented for the individual to buy at a home, furniture, and construction store. Items were selected based on the frequency of word frequency in Portuguese.1 There were three high-frequency items (sieve, knife, and board), three medium-frequency items (hose, broom, and pan), and four low-frequency items (grill, tray, watering can, and vase); task 2 – free recall of shopping items and recognition task from a store shelf with items (with 20 distractors and the 10 target items). (3) Executive attention and math and finance skills: task 1 – a bank statement was presented, asking participants to verify whether certain purchases were possible. Four items were created. In this activity, participants performed the calculations using the sheet; task 2 – four items were created for mental calculations. (4) Organization: Two tasks were created for writing messages. The first is a happy birthday message to a friend. The second is a happy New Year’s message. (5) Planning and procedural memory: four tasks were created requesting the steps to carry out an activity (Medical appointment, dentist appointment, going to the market, and buying medicine). (6) Problem-solving: Four items were created to solve a daily life problem (a burst pipe, new address, shower problem, lack of light). The number of items created for each domain can be seen in Table 2.



TABLE 2 Analysis of representativeness of functional activity in BIDFA and content validity index in a pilot sample (n = 30 older adults).
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Stage 3. Content analysis by expert judges. The expert judges showed an agreement index for the BIDFA of 96.50%. The domain with the lowest agreement was “Planning and procedural memory” with 10.82%. It was suggested that the “Organization,” “Planning and procedural memory,” and “Problem-solving” scores be given in the pilot in a descriptive way for the a posteriori creation of the final scoring items. The expert judges considered that the total BIDFA had a 92.8% representation of complex activities of daily living. The least representative tasks were “Planning and procedural memory” with 8.91% and “Organization” with 12.49%. All other domains had a 100% agreement among the judges for representativeness in relation to instrumental activities of daily living.

Stage 4. Review BIDFA and pilot with healthy older adults. Small suggestions in light of the expert judges’ instructions and changes were incorporated before the pilot. After these adjustments, the preliminary version of the BIDFA was administered to 30 healthy older adults over 55 years of age. All participants had Portuguese as their native language. Data collection took place together with the pilot of the Executive Function Screening (in Portuguese: Triagem das Funções Executivas – TFE) instrument, following the same inclusion and exclusion criteria (Holz, Kochhann, Wilson and Fonseca in press). Their mean age was 67 years (SD = 9.58, range = 55–85), their mean level of education was 13 years (SD = 5.17, range = 4–24), and the gender distribution was 5 males and 25 females. A self-report questionnaire was applied to rule out traumatic brain injury and neurological, psychiatric, and other clinical conditions that could impair cognitive performance. All participants were tested in individual rooms with a quiet environment in their homes after they signed the informed consent form. Tasks were administered without any time restrictions.

Stage 5. Selection of items, analysis by focus group, and analysis. The selection of items was based on the DTLA (Macoir et al., 2017). Therefore, the selection of the final stimuli was carried out based on the best scores obtained during the pilot with the 30 older adults. The items with the highest success rate for each task were as follows. (1) Time orientation: stimulus one 100%, stimulus two 100%, stimulus three 100%, and stimulus four 100%. (2) Shopping skills: for stimulus one, the participants remembered 3 words (SD = 1.76), and for recognition, the older adults recognized 6.93 items (SD = 2.08). (3) Executive attention and math and finance skills: stimulus one 96% (SD = 0.18), stimulus two 96% (SD = 0.18), stimulus three 93% (SD = 0.26), and stimulus four 93% (SD = 0.26). (4) Organization: stimulus one 80% (SD = 0.68). (5) Planning and procedural memory: stimulus one 68% (SD = 0.62) and stimulus two 72% (SD = 0.47). (6) Problem-solving: stimulus one 100% and stimulus two 96% (SD = 0.26).

The analysis by focus group was carried out based on a meeting to present the final version of BIDFA. Domain 1 (Time orientation) was analyzed by the judges and criticized for only assessing temporal orientation. There was a consensus that the item assessed concurrent semantic memory. Therefore, the domain was renamed as “Semantic memory with time orientation.” (2) One of the stimuli selected for the “Problem-solving” domain was replaced by another one from the pilot. This is because the stimulus selected was biased for individuals who drove and had a driving license. As the instrument is for analyzing possible functional changes, an item that did not involve driving was sought. Therefore, the item “new address” (96%, SD = 0.19) was replaced by the third highest rated “lack of light” (93%, SD = 0.26).

Stage 6. How representative the activity is for the older adults. Table 2 presents the analysis of the percentage of the sample of pilot participants and the CVI. This analysis was performed to identify the extent to which the BIDFA domains were representative of instrumental activities of daily living. According to Alexandre and Coluci (2011), the validity of new instruments must have a CVI greater than 0.9. All of the items showed a CVI of 1.

Stage 7. Final instrument and creation of scores. The final version of BIDFA is presented in Portuguese in the Supplementary material. The maximum score is 100 points, with each domain having a maximum score of 16 points, except for “Shopping skills” which has a maximum score of 20 points. The estimated administration time is from 10 to 15 min. The construction from the macrostructure to the pilot stimuli, the final selection and the score calculation are presented in Table 3.



TABLE 3 Pilot construction, final version, and BIDFA score.
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The final score for “Organization” was performed later from the analysis of the pilot sample’s responses. The response frequency of the pilot sample was: 100% of older adults said congratulations/happy birthday; 98% positive nouns for the birthday (health, joy, peace, hope, love, travel, and success); 93% wished the person something (I wish you, that you have, these are my wishes); and 78% included a closing signature (kisses, hugs, and affection). Thus, 53% of the sample gave four categories of responses, 38% three categories, 9% two categories, and 0% one category or no category.



Discussion

This study aimed to present the construction and content validity of the Brief Instrument for Direct Functionality Assessment [in Brazilian Portuguese Instrumento Breve de Avaliação da Funcionalidade direta (IBAF-d)]. The construction of the instrument followed the method and technical rigor of creating and adapting neuropsychological instruments (Casarin et al., 2014; Macoir et al., 2017). It has been adapted and updated from the original version of the Directed Assessment Functional Status (Loewenstein et al., 1989; Pereira et al., 2008). As a complementary clinical tool in an abbreviated context, although DAFS assesses both basic and complex functionality, BIDFA assesses only complex (instrumental) functionality of daily life. The construction of the domains was carried out based on a literature review and six domains were created: (1) Semantic memory and time orientation; (2) Shopping skills; (3) Executive attention and math and finance skills; (4) Organization; (5) Planning and procedural memory; (6) Problem-solving. The agreement among expert judges was 96.5%.

The pilot assessment was performed with healthy older adults. The stimuli selected for the final version were based on the items with the highest percentage of correct answers. The BIDFA total score ranges from 0 to 100. All domains score a maximum of 16 points, except for the shopping skills domain which scores a maximum of 20 points (it contains recall and recognition). The BIDFA has a total score of 100 points, as do the DTLA (Macoir et al., 2017) and the DAFS (Loewenstein et al., 1989; Pereira et al., 2010a). The analysis showed that the instrument was representative of activities of daily living in the sample of older adults. Pilot studies for item-based performance with the target elderly participants, and specific content analysis in relation to the ecological level and daily demands are scarce.

This study has some limitations. The first is that the pilot sample is not representative enough for the instrument to be generalizable to the clinical population. The second limitation is that there is still no sample (healthy and clinical) to identify whether the BIDFA can be a useful tool for assessing the complex functionality of daily life and to discriminate between healthy older adults and elderly persons with declining health. The third limitation is that there is no standardization of what complex activities of daily living are and therefore an empirical review of existing instruments was used for decision-making. Lastly, the BIDFA may not be accurate enough to differentiate between MCI and mild AD due to the subtlety of functionality progression.

The assessment of direct functionality is unusual in the neuropsychological clinic due to the number of objects needed and the duration of time. Therefore, the assessment of functionality is based on indirect instruments that are adapted to the anamnesis and to older adults who live alone. Indirect instruments such as the FAQ, the IQCODE, and the ADL-Q analyze functionality with informants and family members (Chaves et al., 2011). However, it has been observed that due to the increase in life expectancy, the number of elderly people who live alone is also increasing. In developed countries, data show that 25% of elderly people live alone in Canada (Lee and Edmonston, 2019), and 30 to 38% in the United States, England, and France (Reher and Requena, 2018). In Brazil, the percentage of older adults living alone is 15.3% (Negrini et al., 2018). Therefore, the BIDFA is a useful tool in light of the increase in life expectancy and, consequently, the increase in diseases such as AD (Boff et al., 2015). It can be used for primary care of the elderly due to its quick administration (Bai et al., 2022; Karimi et al., 2022). The ecological validity of the BIDFA was studied through content validity performed by expert judges and the target audience, thus making it a clinical task with greater representation.

Most existing direct functionality instruments are based on instrumental and basic activities. However, the BIDFA intends to identify changes in functionality early, thus, the analysis of instrumental functionality is direct. However, some aspects are limited in the instrument such as the analysis of aspects of socialization. Therefore, it is suggested that the BIDFA can always be applied when considering the anamnesis, the aspects of neuropsychiatric and clinical symptoms, and the functionality that can be compromised by factors such as depression, anxiety, and stress (Dubois et al., 2014; Jack et al., 2018). This is because elderly people with neuropsychiatric disorders may present impairment in instrumental activities of daily living (Russo et al., 2007).

The BIDFA test is a screening instrument for the complex functionality of daily living. This instrument is expected to be useful for health professionals to identify as early as possible, based on quantitative data, possible changes in instrumental functionality in the elderly. The main applicability of this new instrument is the identification of the extent and severity of functional problems, helping in the early diagnosis of cases with suspected dementia such as mild AD (Brown et al., 2011). It is also expected that the BIDFA can contribute to estimating the prognosis and creating earlier intervention programs to help elderly patients be more integrated into their family and society groups with daily cognitively demanding activities. Future studies with the BIDFA should focus on an analysis of discriminant, convergent, and cut-off validity with clinical samples and normative data. The BIDFA is expected to help assess the functional status of older adults in a quick fashion and supports complex functionality demands with a wider range of total scores and subdomains for differentiating MCI and mild AD.
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