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Introduction: Navigation, as a complex skill important for independent living, requires a variety of cognitive processes. Current scales tapping components are lengthy and can be burdensome for older adults.
Methods: Community-dwelling older adults (n = 380, age 60–90 years) completed an online survey tapping wayfinding, being lost navigating, and needing help navigating. Participants then completed objective measures of navigation ability and self-reported memory ability. Cronbach’s α was calculated for navigation subscales consisting of subsets of the Wayfinding Questionnaire and Santa Barbara Sense of Direction Questionnaire, and an exploratory factor analysis (EFA) was conducted. Regression analyses were used to test whether objective navigation, memory, and demographic information navigation predicted navigation subscale performance.
Results: Each of the individual subscales demonstrated high reliability. EFA generated five unique factors: routing, mental mapping, navigation in near vicinities, feeling lost in far vicinities, and needing help in far vicinities. Across regression analyses, memory, gender, and performance on the Spatial Orientation Test were significant predictors.
Discussion: Navigation is a multi-faceted construct that can be reliably measured using concise surveys. Further research is necessary to understand the intricacies of aging and navigation.
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1 INTRODUCTION
The ability to navigate one’s surroundings, to orient oneself in their current environment and move from one location to the next, is a core skill that everyone uses daily. Navigation ability, as a psychological construct, includes spatial orientation, mental rotation, planning, and other components (van der Ham et al., 2020). With normal aging, navigation becomes more difficult. Difficulties present themselves in the form of physical challenges such as reduced motor capacity (VanSwearingen and Studenski, 2014) and mental challenges as a function of age-related declines in spatial abilities, planning, and memory (Harada et al., 2013). Such cognitive difficulties are exacerbated in those older adults with mild cognitive impairment (MCI) and dementia (Plácido et al., 2022). Navigation has also been identified as a marker of progression to MCI (Hort et al., 2007; Costa et al., 2020) and dementia (Lithfous et al., 2013; Coughlan et al., 2018). Spatial navigation is also considered to be a distinct skill individuals possess that is affected separately from other areas of cognition [for further discussion, see Lester et al. (2017) and Moffat (2009)].
When reviewing the literature, two major problems are consistently present. One issue is the diversity of measures for probing navigation abilities. Because of the complexity associated with navigating one’s environment, it is challenging to capture navigation, spatial ability, and spatial orientation within a single measure. For example, two common measures, the “Wayfinding Questionnaire” (de Rooij et al., 2019) and the “Santa Barbara Sense of Direction Questionnaire” (Hegarty et al., 2002) contain approximately twenty items each. Some items in these surveys target aspects of navigation that are less direct (ex., “I have a poor memory for where I left things”). As a result of the need to employ multiple measures, gathering sufficiently comprehensive metrics of navigation becomes time-consuming to conduct both for the experimenter and the participant. Hence, one of our goals is to validate shorter versions of some popular measures in an older adult sample. The other issue within the literature is the use of relatively small sample sizes to investigate components of navigation ability. The majority of studies have sample sizes less than 100. For example, in a meta-analysis conducted by Techentin et al. (2014), 80 studies were identified, and only 3 of those had an older adult sample of 100 or more; the majority of studies had sample sizes of around 50 or less. Hence, in terms of identifying components of navigation, many studies lack power. Further, use of extensive test batteries runs the risk of fatiguing older adult participants, thereby depressing their performance, and reducing the likelihood of having adequate range on tests to identify predictors.
The current work is intended to address the major concerns described above, implementing a succinct assessment of navigation ability with a sizable sample of older adults. This study is a part of a multi-site center called ENHANCE (Enhancing Neurocognitive Health, Abilities, Networks, and Community Engagement; NIDILRR #90REGE0012-01-00) which focuses on older adults with MCI, traumatic brain injury (TBI), and post-stroke cognitive impairment (PSCI). The project the current data were collected for is called AUGMENT (Augmenting User Geocoordinates and Mobility with Enhanced Tutorials) and plans to develop instructional packages to assist impaired older adults in using popular navigation software. This project has three phases, with the first being a needs assessment. As a part of phase one, a protocol was developed to assess the issues cognitively impaired older adults experience with navigation and navigation aids during daily life. Before administering our protocol to the target populations, the protocol was administered to a community-dwelling sample of older adults in the southeastern United States. This was done both to confirm the viability of our protocol design and to validate novel measures of navigation ability. In doing so, we collected one of the largest single samples investigating navigation ability in an older adult population. The protocol consisted of administering two objective measures of navigation components, three shortened and novel self-report measures of navigation, and two self-report measures of memory ability.
The goal of the current analysis was to assess validity and reliability for a reduced set of navigation ability questions while exploring the conceptual structures of navigation with our novel measures. A second goal was to assess likely predictors of navigation ability, based on prior literature. To do so, measures of reliability were calculated for each shortened measure. The structure of the three self-report scales of navigation was assessed through the use of exploratory factor analysis (EFA). Lastly, three multiple regressions were conducted predicting each of the three self-report scales of navigation using a set of variables expected to be significant predictors based on prior literature.
2 METHODS
2.1 Participants
Community-dwelling older adults were recruited from the Institute for Successful Longevity’s (ISL) online registry, a database containing contact information for approximately 2,600 older adults in the Leon, Gadsden, and Wakulla counties of northern Florida who had volunteered to participate in aging research. To be eligible for participation in this online study, individuals needed to be 60 years of age or older, be fluent in English, and have access to the internet. The latter requirement was necessary as the study was conducted during the COVID-19 pandemic when in-person testing was not permitted. In total, 450 individuals responded and completed the survey.
2.2 Materials
2.2.1 Demographic questionnaires
A set of general questions not directly measuring navigation were administered. These included age, gender, education, race and ethnicity, and income (see Table 1).
TABLE 1 | Participant characteristics.
[image: Table 1]2.2.2 Self-reported memory performance
Participants were asked to report their self-perceived memory ability and the severity of any memory issues they currently experience. Items for these two scales were sampled from the “Metamemory Questionnaire” (Gilewski20141990). For self-reported memory performance, participants were given six statements and were asked to rate how applicable they were to themselves on a 7-point Likert scale where a 1 represented “Not at all” and a 7 represented “Fully.” Scores could range from 6 to 42, where a higher score meant better perceived memory ability. For the severity of memory issues currently experienced, participants were given an additional six statements to rate in a similar fashion to memory performance, again on a 7-point Likert scale. Here, a 1 represented “Not serious” and a 7 represented “Very serious.” Scores could range from 6 to 42, where a higher score indicated more severe issues with memory.
2.2.3 Spatial orientation test
Also referred to as the Perspective Taking Task, the Spatial Orientation Test (SOT; Hegarty and Waller, 2004) is an objective measure of spatial ability in which participants must orient themselves in a two-dimensional space. Participants are given an image with a set of objects in the environment (a cat, a car, a flower, etc.). Questions instruct the participant that they are standing at the location of one object, facing a second object, and are tasked with drawing the angle at which a third object is located relative to their imagined position. The SOT consists of twelve questions. For the current project, a digital version of the SOT was used (Friedman et al., 2020).
2.2.4 The directions and orienting assessment
As a part of this project, a novel objective measure of spatial orientation was developed. This first iteration, referred to as the DORA, asks participants to follow a list of directions to a specified intersection in a hypothetical neighborhood. At the final destination, participants are given a multiple-choice response to decide which of the given buildings is the closest to their location. The DORA consists of two subsections, based on the instructional variations. The first subsection lists the directions using cardinal directions (e.g., go north on 5th Street, east on 7th Avenue, etc.) while the second subsection lists the directions using left and right (e.g., turn left on 5th Street, turn right on 7th Avenue, etc.). Each subsection contains five questions for a total of ten questions.
2.2.5 Navigation ability
To measure self-perceived ability to navigate, participants completed three novel subscales. Questions for these subscales were sampled from the “Wayfinding Questionnaire” (van der Ham et al., 2013; de Rooij et al., 2019) and the “Santa Barbara Sense of Direction Questionnaire” (Hegarty et al., 2002). Sampled items from these two scales were chosen based on relevancy to the target population and to the type of activity in question, that being older adults navigating from one location to another. For the first subscale, participants were asked how often they felt lost when moving around various environments. This subscale contained six items using similar wording to items 12-14 of the “Wayfinding Questionnaire,” and the size of the environment increased from item to item. Environments began as “Your yard, parking lot, or area surrounding your home” and ended at “Your region.” For each item, participants responded using a 5-point Likert scale where a 1 represented “Never” and a 5 represented “Always.” A higher score on the “Feeling Lost” subscale indicated greater issues with navigation.
For the second subscale, participants were asked how often they needed help from someone else when navigating various environments. The environments used for this subscale are identical to the “Feeling Lost” subscale, as is the scoring method and the chosen wording. Consequently, a higher score on the “Needing Help” subscale indicated a general greater desire for assistance when navigating.
The final subscale was referred to as the Wayfinding subscale. This reduced set consisted of seven items derived from both the “Wayfinding Questionnaire” and the Santa Barbara Sense of Direction Questionnaire, each one asking how applicable a given statement was to the participant. Each item was scored on a 7-point Likert scale where a 1 represented “Not at all” and a 7 represented “Fully.” Scores could range from 7 to 49, and a higher score indicated more confidence in their wayfinding ability.
2.3 Procedure
Participants were recruited from the ISL online registry. All participants were sent an email with an anonymous link to a Qualtrics survey containing the entire protocol. Participants completed the Qualtrics survey on their own without a given time limit. After giving electronic informed consent, participants first completed the demographic questionnaire section and the self-assessment questionnaires. After, participants completed the SOT and then the DORA. Once the entire survey was completed, participants were thanked for their time and given the option to enter a raffle for a $50 gift card.
2.4 Statistical analyses
All analyses were conducted using the R statistical package (Windows Version 4.1.2; R Core Team, 2013) with the psych (Revelle, 2017), EFAtools (Steiner and Grieder, 2020), and factoextra (Kassambara and Mundt, 2017).
To confirm the items pertaining to navigation were factorable, Bartlett’s test of sphericity (Bartlett, 1954) and the KMO statistic (Kaiser, 1974) were collected. Bartlett’s test was significant [χ2(171) = 4863.19, p < 0.001] and the overall KMO statistic was 0.874, indicating that the data to be factored were statistically sound to do so. Factor analysis was chosen because of the desire to investigate latent factors that may exist within the data (Fabrigar et al., 1999). The minimum residual factor method was used for extraction. This method was selected because it works best in situations where the true number of factors is unknown while providing equitable fits when compared to similar methods (Kline, 2014). As a check on the factorability of the given set of items, eigenvalues were calculated to determine the optimal number of factors. Following a recognized criterion (# of eigenvalues > 1), five factors were identified. This decision was further supported by the observation of the scree plot levelling off after five factors. Further, parallel analysis was conducted as an empirical check and suggested between 3 and 7 factors. EFA was tested at the 3-, 5-, and 7-factor level, and the 5-factor model accounted for the most variance while avoiding overfitting the data. Thus, we only report the findings from the 5-factor model. For determining adequacy of items for a given factor, given the sample size analyzed, a cutoff of 0.3 was used (Hair, 2009).
The higher-order factor analysis was conducted post hoc both due to the unexpectedness of the factoring as well as to determine if each lower-order factor still fit under the umbrella of navigation. To verify that the number of higher-order factors was one, the same process of generating eigenvalues and conducting a parallel analysis was used. This process suggested a single higher-order factor. To maintain consistency and for reasons stated earlier, the higher-order factor analysis utilized the same extraction and transformation methods.
For the multiple regression analyses, predictors were chosen based primarily on theoretical backing. These predictors would have the greatest likelihood of resulting in significant outcomes while conserving statistical power. Thus, three separate multiple regression analyses were conducted to assess if the independent variables of gender, age, SOT performance, DORA performance, self-reported memory difficulties, and self-reported severity of memory difficulties predicted each of the three navigation scales (i.e., “Needing Help,” “Feeling Lost,” and Wayfinding). Gender and age represented demographic information, SOT and DORA represented objective navigation measures, and memory represented a key cognitive ability for older adults.
3 RESULTS
3.1 Descriptive statistics
After the data were collected, it was observed that some participants had taken an exceedingly long time to complete the online survey, some well over 4 h. To account for these data systematically, time limits were developed. To do so, the time taken to complete the SOT, time to complete the DORA, and time to complete the full survey were gathered. Interquartile ranges (IQR) were calculated, and 1.5 times above the IQR (1.5*IQR) was generated. From there, appropriate cutoffs were selected. For the SOT, the standard time limit is 5 min (Friedman et al., 2020). Given the SOT was developed for use with a younger population, the time limit was doubled to 10 min for the current sample, given that cognitive and motor processing cycle time is about twice as long for older compared to younger adults (Jastrzembski and Charness, 2007). For the novel DORA, 1.5*IQR was 17.05 min. That was then rounded to 20 min allotted for the DORA. Overall completion time generated a 1.5*IQR of 53.18 min which was rounded to 60 min. Thus, participants were allowed to take 10 min to complete the SOT, 20 min to complete the DORA, and 60 min to complete the entire survey.
Through this method of exclusion, 40 (8.9%) participants were excluded from the dataset1. 7 (1.6%) participants took too long on the SOT, 12 (2.7%) participants took too long on the DORA, and 32 (7.1%) participants took too long on the full survey. For the purpose of regression analyses, an additional 26 participants were excluded due to missing or incomplete data. Hence, the final participant total was 380. Table 1 provides descriptive statistics for the final sample.
3.2 Exploratory multi-level factor analysis
To obtain a better understanding of the construct validity and to observe any latent factors within the navigation subscales, an EFA was conducted. Due to the exploratory nature of the EFA, as well as the theoretical reasons, no items were dropped from the solution regardless of loadings. The minimum residual factor analysis contained 19 items, using oblimin transformations. With five factors, the EFA accounted for 61% of the variance. Figure 1 lists the loadings of the EFA. For clarity, a loading cutoff of 0.3 was used.
[image: Figure 1]FIGURE 1 | Multi-level factor analysis of navigation items. Questionnaire items are represented by boxes on the left while latent factors are displayed to the right as ovals. Items marked as “Q12” are from the “Feeling Lost” subscale. Items marked as “Q27” are from the “Needing Help” subscale. Items marked as “Q6” are from the Wayfinding subscale. Only loadings above 0.3 are displayed.
Of the 19 items, 11 of them had primary loadings over 0.7, indicating strong loadings on their respective factors. Four items had primary loadings between 0.5 and 0.7, and three items had primary loadings between 0.3 and 0.5. No cross-loadings exceeded 0.2. Only one item did not have a loading above 0.3, and that item was from the “Needing Help” subscale. Specifically, it asked “How often do you need help from someone else to find your way around: - Your yard, parking lot, or area surrounding your home.” This can likely be attributed to a strong floor effect; over 95% of responses indicated “Never” having issues in this category.
Upon observation of the generated factors, novel factor labels were created to best encapsulate the items loading on to said factor. Two distinct factors represented issues navigating in farther vicinities (e.g., your town, your county, your state, and your region) while a single composite factor represented issues navigating in near vicinities (e.g., the area around your home and your neighborhood). The wayfinding subscale was broken into two separate factors, one appearing to load items related to routing ability (e.g., one’s ability to generate paths to desired locations) and the other related to mental mapping (e.g., one’s self-perceived ability to orient in a three-dimensional space).
Because the three subscales were focused on navigation and appeared to factor in a unique way, a multi-order factor analysis was conducted to confirm these five factors loaded onto a single factor, named navigation. Thus, the previous EFA was replicated to include the multi-level factoring as a second step. The minimum residual multi-level factor analysis was conducted using oblimin transformations. The multi-level analysis accounted for 44% of the variance. As Figure 1 shows, 4 of the lower-level factors had loadings greater than 0.6. A single factor had a loading below the cutoff of 0.3, “Navigation Difficulties in Near Vicinities.” Following the logic used to name the lower-level factors, and because all the items being included were related to navigation, the higher-level factor was labeled “Navigation Ability.”
3.3 Reliability estimates for measures
For the three outcome variables of self-assessed navigation ability, the Wayfinding subscale was highly reliable (7 items; α = 0.85), as was the “Feeling Lost” subscale (6 items; α = 0.84) and the “Needing Help” subscale (6 items; α = 0.83).
With the collected sample, the predictor variable SOT was found to be highly reliable (12 items; α = 0.87). Self-assessed memory ability was also highly reliable (6 items; α = 0.84) as well as self-assessed severity of memory difficulties (6 items; α = 0.84). The DORA was found to have poor reliability (10 items; α = 0.52). The cardinal-direction subscale of the DORA had similarly poor reliability (5 items; α = 0.50) as did the Left-Right subscale (5 items; α = 0.33).
3.4 Multiple regression analyses
With the chosen predictors of navigation, the first model predicting performance on the wayfinding subscale was significant [F(6,373) = 25.55, p < 0.01, r2adj = 0.28]. Table 2 shows the impact of the individual predictors within the overall model. Gender was a significant predictor (t = −3.53, p < 0.01) such that men reported higher wayfinding ability than women. SOT performance was also significant (t = −2.66, p < 0.01), representing higher performance on the SOT indicated better reports on the wayfinding subscale. Self-assessed memory ability was another significant predictor (t = 6.82, p < 0.01), showing that individuals that reported having better memory ability also reported better wayfinding ability. Last, severity of memory difficulties was a significant predictor within the model (t = −3.48, p < 0.01) and showed that individuals reported lower severity of memory difficulties also reported having better wayfinding.
TABLE 2 | Multiple regression predicting wayfinding subscale.
[image: Table 2]The second overall model predicting performance on the frequency of feeling lost subscale was significant [F(6,368) = 20.61, p < 0.01, r2adj = 0.24] and is detailed in Table 3. Gender was a significant predictor (t = 4.31, p < 0.01) such that men reported lower frequencies of feeling lost than women. SOT performance was significant (t = 2.64, p < 0.01) such that higher SOT performance indicated lower frequencies of feeling lost. Self-assessed memory ability (t = −6.38, p < 0.01) and severity of memory difficulties (t = 3.20, p < 0.01) were also significant predictors in the model.
TABLE 3 | Multiple regression predicting feeling lost subscale.
[image: Table 3]When predicting performance on the frequency of needing help subscale, the overall model was significant [F(6,363) = 15.91, p < 0.01, r2adj = 0.20] and is detailed in Table 4. Gender was a significant predictor (t = 2.59, p = 0.01) such that men reported lower frequencies of needing help navigating than women. SOT performance was significant (t = 2.34, p = 0.01) such that higher SOT performance indicated lower frequencies of needing help navigating. Self-reported memory ability was a significant predictor (t = −5.22, p < 0.01) as well as severity of memories difficulties (t = 3.44, p < 0.01); this indicated that individuals with better self-assessments of memory performance also reported lower frequencies of needing help navigating.
TABLE 4 | Multiple regression predicting needing help subscale.
[image: Table 4]4 DISCUSSION
In the current study, 450 community-dwelling older adults completed an online survey containing questions and assessments related to cognition and navigation ability. Responses from a subset were used to investigate the validity and reliability of novel, shortened self-report measures of navigation. Those self-report measures of navigation were also predicted by several key factors known in the literature. To our knowledge, this is one of the largest single samples looking at community-dwelling older adults and navigation in the literature to date. While samples of this size present a challenge regardless of the protocols being conducted, we recommend online implementations of objective measures as well as subjective surveying if in-person testing is unavailable. Online administration presents a useful opportunity for fast, efficient data collection. However, such data collection methods come at the cost of reduced generalizability as technology proficiency in older adults is lower than that in younger adults (Faverio, 2022), so samples are likely to be biased, with fewer older adults with lower socio-economic status participating. Tools for measuring the proficiency of older adults at various technologies have been developed (Boot et al., 2015; Roque and Boot, 2018; Roque and Boot, 2021), and it is recommended that future research endeavors seek to account for this when appropriate.
4.1 Exploratory multi-level factor analysis
When examining the factor analyses, the results provided are unique. While one would initially expect three factors to have been found, in accordance with the three subscales used, the EFA produced five individual factors with no cross-loading. These five factors did not perfectly correspond with the given subscales. From the wayfinding subscale, two factors emerged; one factor included questions related to generating mental maps of one’s surrounding area while the other included questions on one’s ability to execute said routes. This differentiation seems to suggest these two behaviors as separate skills an individual implements when navigating to a destination.
Perhaps the more interesting finding from the EFA was the loadings produced from the other two subscales, “Feeling Lost” and “Needing Help” navigating. Three factors were generated from these two subscales, and the loadings appeared to differentiate based on the navigation distance. Questions from both subscales referring to nearer distances, including the area surrounding one’s home and one’s neighborhood, loaded onto a single factor while farther distances, ranging from within one’s city to one’s general region, loaded on another. As these findings are exploratory, replication is needed. They also suggest a generalization of difficulties when referring to nearer distances. This is represented by how two of the subscales, “Needing Help” and “Feeling Lost,” items that referred to nearer distances (e.g., in the immediate neighborhood) loaded onto a single factor. By contrast, items from these two subscales that referred to far distances (e.g., your county, state, or region) loaded onto two separate factors. These findings support the idea that navigation across farther distances and nearer distances are distinct skills. The data further support this conclusion due to the results of the higher-level factor analysis, where “Navigation Difficulties in Near Vicinities” was the only factor to not load onto navigation (see Figure 1). Nearer distances may be classifiable as a separate skill from navigating across farther distances. Nearer distances, at least the ones probed in our subscales, represent distances that are traversed on a regular basis; hence it would be sensible to consider navigating nearer distances as a form of automatized task. Far distances, on the other hand, are much less frequently traversed, so navigation in this context likely requires conscious planning; one must determine the end destination, generate a route, and execute said route with full attention being given to the task.
4.2 Reliability estimates
Because of the novel measures being used and to confirm that established measures were providing consistent data, reliability metrics were collected. Across most measures, reliability was found to be high. The exception was the novel DORA task, where reliability was poor both for the overall task and the subscales (cardinal and left-right directions). These poor reliability metrics are likely due to significant ceiling effects. Almost two-thirds of participants received a perfect score on the overall task. 86.3% of participants received perfect scores on the cardinal-direction subscale while 74.5% of participants received perfect scores on the left-right subscale. It will be necessary to set a time limit for DORA, based on the current completion time data, to avoid incurring ceiling effects in future samples.
4.3 Multiple regression analyses
The multiple regressions conducted here support previous findings in the literature. Across all regression analyses, gender, SOT performance, self-assessed memory ability, and self-assessed severity of memory difficulties were significant predictors. Age and DORA performance were not significant predictors in any of the three regressions. All regression analyses explained 20% or more of variance in the data of their respective subscale. While age not being significant isn’t a surprise, given those recruited were required to be 60 years of age or above, this finding supports no differentiation in navigation ability between young-old, middle-old, and oldest-old adults, a result that the literature has reported in other areas of cognition (Rhodes, 2004; Kliegel et al., 2008). While the DORA was not a significant predictor in any regression model, this is likely due to the low reliability metrics for both the overall task as well as the two subscales. In general, gender, SOT performance, and self-assessed severity of memory difficulties were similar in terms of strength of prediction (beta weights) for each regression. However, self-assessed memory ability was the strongest predictor in all three regression analyses.
4.4 Study limitations
While large, the analyzed sample was not representative of the general older adult population. It was predominantly white, well-off financially, and highly educated. This sampling is partially due to the demographics of the ISL registry, but it may also be due to the need for a degree of technology proficiency to access and complete the online survey. Future studies should seek to sample from a more diverse pool of participants in terms of a wider range of socioeconomic levels and ethnicities. We would also like to reiterate the exploratory nature of many of these analyses. While results show many of our reduced item sets were highly reliable, the EFA generated showed a more complex relationship between our item sets and general navigation ability.
It is also important to mention that much of the data is based on self-assessed or self-reported questionnaires. Namely, the measures of navigation and memory were self-reports. There is some discussion in the literature about exaggeration of memory performance and related cognition when self-assessed (Smith et al., 1996; Jungwirth et al., 2004; Willard and Gramzow, 2008). For future studies, it would be beneficial to collect objective and subjective measures for cognitive abilities to allow for better detection of potential correlations.
A major limitation for this study is the travel frequency and experience of the collected sample. As the data were collected during the height of the COVID-19 pandemic, travel for older adults was significantly less safe and restricted. While items in the navigation scales were phrased in such a way as to target general concepts (ex., “how often do you need help from someone else to find your way around?”), it is possible that the COVID-19 pandemic affected participant’s recent experiences with navigation. This is particularly likely when interpreting results related to traveling far distances. Additionally, this study does not report on how older adults choose to navigate their environment. Use of GPS and other assistive technologies may influence how individuals may self-report navigation difficulties, though the potential effect is not determinable with this sample. Past research has generally found negative effects of GPS reliance but the relationship is complicated (Steele, 2016; Ruginski et al., 2019). Future studies should aim to collect information on the methods older adults choose to use when navigating their environment and incorporate these strategy-level behaviors into analyses.
4.5 General discussion
In summary, the current work had two goals: to quantify the reliability and validity for novel measures of navigation and to probe likely predictors of self-assessed navigation. When assessing reliability and validity, we found robust support for the use of reduced question sets for navigation. All navigation subscales, with the exception of the DORA, containing only a handful of items each, were found to be highly reliable and, even with a reduced number of items, were able to generate a single higher-order factor (navigation ability) as well as multiple sub-factors using EFA. These findings help support the view that a diverse set of skills (such as spatial orientation, memory) are required to successfully navigate in one’s environment. In terms of validity assessment, regression analyses showed that the same set of measures were related to multiple facets of navigation ability and that previously identified correlates of navigation ability, for instance, gender, were also predictors here. Chief among those was self-assessed memory ability, indicating that memory processes are a crucial component in successful navigation, consistent with prior findings that hippocampal networks are involved in both memory and navigation ability.
Navigation and mobility are important facets of everyday living for everyone. These become even more so as we age. Maintaining mobility is connected with a range of outcomes, from cognitive function to general wellbeing (Rantakokko et al., 2013; De Silva et al., 2019). For this reason, it is paramount that research efforts continue to expand the literature in understanding the complexities of navigation. The present study demonstrates that multiple facets of a larger construct can be reliably measured with a handful of items and that navigation is a complex skill loading into different factors for consideration. For future studies, we suggest researchers implement reduced item sets, enabling more efficient data collection including probing more aspects of the navigation construct. Findings from the EFA suggest a complex relationship between potential subskills of navigation, and further investigation should aim to probe deeper into the individual skills that contribute to general navigation success in older adults. Finally, it would be useful to assess how well self-reports of navigation ability correlate with objectively assessed navigation performance.
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