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ABSTRACT

Older adults often face barriers to obtaining recommended diet, physical activity, and fitness
levels. Understanding these patterns can inform effective interventions targeting health beliefs
and behavior. This cross-sectional study included a multicultural sample of 58 older adults (aged
55+ years, M=71.98) living in independent senior housing in urban Southcentral Alaska.
Participants completed a questionnaire and the Senior Fitness Test that assessed self-reported
fruit and vegetable intake, physical activity, self-efficacy, and functional fitness. T-tests and
bivariate correlation analyses were used to test six hypotheses. Results indicated that participants
had low physical activity but had a mean fruit and vegetable intake that was statistically
significantly higher than the hypothesized “low” score. Only 4.26% of participants met functional
fitness standards for balance/agility, and 8.51% met standards for lower-body strength. However,
51.1% met standards for upper-body strength and 46.8% met standards for endurance The
results also indicated that nutrition self-efficacy and exercise self-efficacy were positively related
to fruit and vegetable intake and physical activity levels, respectively. Interestingly, income was
not related to nutrition or activity patterns. These data complicate the picture on dietary and
physical activity patterns for older adults in Alaska and offer recommendations for future health
promotion activities.
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Introduction )
dementia, and stroke [5]. Research shows that health

Every country is experiencing growth in both the size
and proportion of the older adult population. In 2020,
the number of people aged 60years and older out-
numbered children under the age of 5years for the
first time [1]. In the United States (U.S.), nearly 17% of
the population is aged 65 or over [2], and Alaska is the
state with the fastest growing proportion of older
adults in the country. Between 2010 and 2020, the 65
+ year old population in Alaska increased by 73% [3]
and makes up more than 20% of the population [4],
making Alaska an ideal location to study issues related
to healthy aging in the U.S. Studying healthy aging in
Alaska can also offer global relevance, as other coun-
tries and regions in the Circumpolar North may be
experiencing similar issues related to population aging.

As the world population ages faster than ever, peo-
ple are also living longer, increasing their risk of chronic
health conditions such as heart disease, diabetes,

behaviors, such as obtaining a healthy diet and ade-
quate exercise, can lower the risk of many chronic
conditions [6,7]. For example, an increased intake of
fruits and vegetables has been associated with lower
mortality, and research shows that a healthy diet can
lower cholesterol levels and reduce the risk of hyper-
tension, heart disease, stroke, dementia, and osteoporo-
sis [7-10]. In particular, the Nordic diet has shown
benefits in improving functional fitness, with older
adults who follow this diet having a reduced likelihood
of mobility limitations and difficulties in self-care activ-
ities [11]. The Nordic diet has also shown potential
neuroprotective benefit, improving brain health due
to antioxidant and anti-inflammatory properties [12].
The Nordic diet includes vegetables, legumes, whole
grains, and a low intake of sugar-sweetened products;
notably it overlaps with some traditional foods for
Alaska Native/American Indian (AN/AI) peoples in its
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inclusion of local game meat, shellfish, fish rich in
omega-3 fatty acids, and berries [12,13].

However, older adults in the U.S. tend to face barriers in
obtaining recommended amounts of fruits (1.5-2 cups)
and vegetables (2-3 cups) per day, where only 10-12% of
the adult population meets these recommendations.
[14,15 These barriers can be due to the high cost of fruits
and vegetables, which have increased more rapidly than
processed and packaged foods [9,16]. Transportation bar-
riers and having a lower income can make it more difficult
for older adults to access grocery stores with fresh fruits
and vegetables [9]. Additionally, lower-income older
adults perceive fruit and vegetables as less affordable
than those with a higher income [17]. Access to fruits
and vegetables can be more difficult for Alaskan older
adults due to increased costs and potential supply chain
interruptions, since 95% of purchased foods are imported
to this Circumpolar North location [18,19].

Older adults in the US. also fall lower than the
recommended physical activity guidelines of 150 min-
utes of moderate-intensity aerobic activity, muscle-
strengthening activities of moderate or greater inten-
sity two or more days a week, and balance training
[20]. Nearly 28% of older adults in the U.S. reportedly
participated in “no activity beyond baseline activities
of daily living” in 2014 [21]. Research shows that
physical inactivity can result in a loss of functional
fitness [21], which is the capacity to perform normal,
everyday activities and can signal an older adult’s
ability to remain physically mobile and independent
into later life [22]. Between 2017 and 2021, 58% of
older adults in Alaska met the aerobic recommenda-
tion, 29.5% met muscle strengthening recommenda-
tions, and only 22.4% met both aerobic and muscle
strengthening recommendations [23].

Research shows that self-efficacy, an individual’s con-
fidence in their ability to exert control over a situation and
make plans to achieve an outcome, influences a variety of
health behaviours, including dietary intake and physical
activity [24,25]. For example, self-efficacy can be
a predictor of fruit and vegetable intake, with lower self-
efficacy leading to diminished consumption of fruits and
vegetables[17,26,27]. Likewise, increased self-efficacy is
associated with increased physical activity [28] and func-
tional fitness among older adults [29]. Therefore, older
adults with higher self-efficacy are more likely to engage
in that activity, making self-efficacy a predictive tool for
health behaviors [30,31]. Although self-efficacy has been
found to encourage health promotion in older adults [32],
perceptions of self-efficacy to obtain a healthy diet, phy-
sical activity, and adequate functional fitness may be
lower in older adults [33].

Older adult health behaviours in the U.S. are also inex-
tricably linked with income [34]. As briefly mentioned
above, the cost of food, especially in the Circumpolar
North, can impact what older adults feel comfortable buy-
ing, with those in a higher income bracket being more
likely to afford higher price items, like fruits and vegetables
[9]. In Alaska, roughly 1 in 8 older adults (50+ years old)
report food insecurity, or difficulty obtaining desired foods,
most of whom live in urban areas [18]. Likewise, income
can also have an impact on the ability to be physically
active. Research has shown that self-reported physical
activity is negatively associated with socioeconomic status
among older adults [35]. Therefore, the primary aim of this
study is to examine the interplay between diet, exercise,
functional fitness, self-efficacy, and income among older
adults in an urban Circumpolar environment. Through
quantitative analysis and a review of existing research, we
seek to elucidate the complex relationships between these
variables, and the resulting implications for health beliefs
and behaviors among this population.

Study context

Alaska is an ideal location for the study of these com-
plicated relationships between diet, exercise, functional
fitness, self-efficacy, and income among older adults.
Alaska is the 12th most diverse state in the U.S., with
a diversity index of 62.8% [36]. Although the largest
group is Whites (not Hispanic or Latinx/e), the second
and third largest racial/ethnic groups include AN/AI
peoples and those reporting two or more races (not
Hispanic or Latinx/e, respectively). Since 43.1% of
Alaska’s total 60+ year old population resides in the
urban Southcentral region, characterized by rapid
growth combined with the unique characteristics of
living in the Circumpolar North, it is an important popu-
lation to better understand [37].

Alaska has conditions much like the rest of the
Circumpolar North which impact food intake and
physical activity, including extreme winters that can
reduce safe access to the outdoors, reduced access to
fresh fruits and vegetables, and limited access to
comprehensive  healthcare and social services
[19,38]. Older adults can be disproportionately
impacted by these conditions, due to risks that
increase with age such as limited mobility, decreased
social networks, and other pre-existing vulnerabilities
[38]. Living in an urban environment can also limit
access to traditional or local foods and valued social
networks for Alaska Native Elders [39-41]. Older
adults, aging advocates, and providers in urban
Alaska have cited a need for safer physical activity
opportunities and access to affordable fruits and



vegetables year-round [37]. These data and the pre-
vious research, reviewed above, provide context for
the hypotheses in this study:

H1: Participants will report low fruit and vegetable intake.
H2: Participants will report low physical activity scores.

H3: Participants will not meet the minimum Senior
Fitness Test criterion-referenced fitness standards for
maintaining physical independence (by age and gen-
der) across the four assessment outcomes (lower-body
strength, upper-body strength, endurance, and bal-
ance/agqility).

H4: Nutrition self-efficacy will be positively related to
fruit and vegetable intake.

H5: Exercise self-efficacy will be positively related to
physical activity levels.

H6: Participants with higher income (>$25,000) will
have higher fruit and vegetable intake and physical
activity levels than those with lower income (<$25,000).

Materials & methods
Participants and procedures

A convenience sample of participants aged at least
55 years and living in four independent senior apartment
complexes in urban Southcentral Alaska were recruited
for an intervention study. Participants (N=58) were
recruited through newsletter ads and posted flyers in
common areas of their housing communities to partici-
pate in the program in December 2022. After providing
informed consent, participants completed a baseline
questionnaire in January 2023 before beginning the pro-
gram, the results of which are reported here (see Howell et
al. [69] for more information on the intervention study).
All study protocols and procedures were reviewed and
approved by the Alaska Area Institutional Review Board
(AAIRB  project #2021-08-038) and Southcentral
Foundation, the Alaska Native-owned health corporation
serving nearly 70,000 AN/Al peoples living in the region.

Measures

Participants completed a self-report questionnaire that
assessed fruit and vegetable intake, physical activity levels,
health-related  self-efficacy, overall  health, and
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demographic variables. Participants also completed the
Senior Fitness Test (SFT) to assess functional fitness [42,43].

Fruit and vegetable intake

Fruit and vegetable intake was measured via the
NutritionQuest Fruit/Vegetable/Fiber Screener [44].
This screener is comprised of self-reported items and
included the stem: “Think about your eating habits over
the past year or so. About how often do you eat each of
the following foods? Remember breakfast, lunch, din-
ner, snacks and eating out” followed by seven items
designed to assess fruit and vegetable intake (e.g. “any
fruit, fresh or canned (not counting juice)”, “green
salad”, and “vegetable soup, or stew with vegetables”).
Response options ranged from “0”"="Less than one per
week” to “5"="2 or more per day”. All missing values are
coded as “0". Total fruit and vegetable intake was
scored as the sum of all seven items (range=0-35),
with low intake defined as a score of 0-11.

Physical activity levels

Physical activity levels were measured via the Physical
Activity Scale for the Elderly (PASE) [45]. Participants
were asked to indicate the frequency (days/week) and
duration (hours/day) they participated in 12 different
occupational, household, and leisure activities over
a one-week period, including walking outside; light,
moderate, and vigorous recreational activities; strength
exercises; light and heavy housework; repairs, yard
work, gardening, and caring for others. Using the origi-
nal Washburn et al. [45] scoring procedures, each activ-
ity type was assigned an empirically derived weight,
and frequency/duration was converted to hours
per day using the PASE conversion table. The score for
each activity type was calculated as the product of
those two numbers. The total PASE score was then
calculated as the sum of all 12 activity scores (range 0
to 400 or more). PASE has been studied and is recom-
mended for measuring older adult physical activity with
sufficient reliability and construct validity even with
small sample sizes [46,47].

Nutrition self-efficacy

Nutrition self-efficacy was measured via a subscale of
four items from the Self Rated Abilities for Health
Practices (SRAHP) with response options ranging
from “0"="Not at all” to “4"="Completely” [48]. ltems
included the stem “l am able to” followed by: (1) Find
healthy foods that are within my budget; (2) Figure
out how much | should weigh to be healthy; (3); Tell
which foods are high in fiber content; and (4) Drink as
much water as | need to drink every day. Nutrition
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self-efficacy was calculated as the sum of these four
items, ranging from 0 to 16 (M=11.63;
SD=3.63; 0=.80).

Exercise self-efficacy

Exercise self-efficacy was measured via a subscale of
four items from the Self Rated Abilities for Health
Practices (SRAHP) with response options ranging from
“0"="Not at all” to “4"="Completely” [48]. Items included
the stem “I am able to” followed by: (1) Do exercises
that are good for me; (2) Find ways to exercise that
| enjoy; (3) Know when to quit exercising; and (4) Keep
from getting hurt when | exercise. Exercise self-efficacy
was calculated as the sum of these four items, ranging
from 0 to 16 (M=11.27; SD=3.92; 0=.84).

Functional Fitness

The Senior Fitness Test (SFT) was used to estimate parti-
cipants’ functional fitness, including outcomes such as
strength in the arms (upper body), strength in the legs
(lower body), endurance, and balance/agility [42,43].
A trained interprofessional team of undergraduate and
graduate students administered the SFT to the partici-
pants, including taking measurements of the 30-sec chair
stand (i.e. lower-body strength), the 30-sec arm curl (i.e.
upper-body strength), the 2-min step test (i.e. endur-
ance), and the 8-foot up-and-go test (i.e. balance and
agility). Each participant’s individual result was compared
to criterion-referenced fitness standards for older adults
to maintain physical independence, provided for men
and women in seven different age groups (60-64; 65—
69; 70-74; 75-79; 80-84; 85-89; 90+ years). These fitness
standards, based on age and gender, are the minimum
scores that indicate the level of fitness older adults need
in order to remain physically mobile and independent
into later life [42]. These fitness standards can be found in
Rikli and Jones [42]. The SFT has reliability and validity
indicators of .79-.97 for assessing fitness levels associated
with physical independence later in life and has been
used in at least 18 other studies to analyze functional
fitness metrics among older adult populations [42,49].

Income

Income levels were collected as part of the demo-
graphic characteristics measured in this study. They
included the following four options: under $25,000;
$25,000-544,999; $45,000-$99,999; and $100,000+. The
2024 U.S. Poverty Guidelines for Alaska are between
$18,000-$25,000 per 1- and 2-person households,
respectively. Thus, for analysis in this study, “lower
income” was considered under $25,000/year [70].

Data analysis

One-sample t-tests, independent sample t-tests, and
bivariate correlation analyses were conducted in SPSS
Statistics v27 [68] to test the six hypotheses in this
paper. A power analysis was conducted using G*Power
3.1.9.7 [50,51] that indicated the required sample size to
achieve 80% power at a significance criterion of a=.05 is
N=15 for one-sample t-tests, N=52 for independent
samples t-tests, and N=34 for bivariate correlation ana-
lyses. Thus, the obtained sample size of N=58 is ade-
quate for all reported analyses.

Results

Participants included N=58 older adults ranging from
57 to 87years (M=71.98, SD=8.74). Women made up
84.5% of the sample. Additional participant demo-
graphic information is displayed in Table 1, below.

A one-sample t-test was run to determine whether
fruit and vegetable intake among participants was low
(H1). The mean fruit and vegetable intake (M=12.41,
SD=4.98) was higher than the cut-off of 11,
a statistically significant mean difference of 1.41, 95%
Cl (0.10 to 2.72), t(57)=2.16, p=.035. Thus, hypothesis
one was not supported (see Table 2, below).

Participants’ scores on the PASE ranged from 0 to
561.93. A one-sample t-test was run to determine whether
physical activity among participants was low (H2), which
is defined as 0-103 based on the preliminary norms
established by the PASE scoring manual [52]. The mean
PASE score (M=105.29, SD=100.34) was not statistically
significantly higher than 103, with a mean difference of

Table 1. Participant demographics (N=58).

n %
Race
White/Caucasian 39 67.24%
Alaska Native/American Indian 14 24.14%
Asian/Native Hawaiian/Pacific Islander 2 3.4%
Black/African American 8 13.79%
Multiracial (% also included in above numbers) 5 8.62%
Ethnicity
Hispanic/Latino(a) 3 5.17%
Not Hispanic/Latino(a) 45 77.59%
Missing 10 17.24%
Education Level
Some high school (grades 9-12) 4 6.90%
High school graduate or GED 10 17.24%
Vocational, technical school, or some college 18 31.03%
College graduate 12 20.69%
Post-graduate degree 6 10.34%
Other 8 13.79%
Income
Under $25,000 30 51.72%
$25,000-$99,999 22 37.93%
Missing 6 10.34%




2.30, 95% CI (—24.09 to 28.68), t(57)=0.17, p=.86. Thus,
hypothesis two was supported (see Table 2, above).

A total of 47 participants completed the SFT (11
participants did not complete the SFT because of
illness, physical inability to complete the measure-
ments, or enrolling in the program after SFT data
were collected in each community). Of those 47
participants, only 8.51% had scores that were at or
above the fitness standards for their gender and age
group (H3) for lower-body strength; 51.1% had
scores at or above the fitness standards for upper-
body strength; 46.8% had scores at or above the
fitness standards for endurance; and 4.26% had
scores at or above the fitness standards for balance
and agility. Hypothesis three was partially supported,
as most participants did not meet minimum func-
tional fitness scores (for age and gender) for bal-
ance/agility and lower-body strength, however, the
outcomes for upper-body strength and endurance
were closer to fitness standards for age and gender
(see Table 3, below).

Bivariate correlations revealed that nutrition self-
efficacy (H4) was positively correlated with fruit and
vegetable intake (r=.33, p<.05) and that exercise self-
efficacy (H5) was positively correlated with physical
activity levels (r=.35, p<.01), supporting hypotheses
four and five. An independent samples t-test
revealed that there was no statistically significant
difference in fruit and vegetable intake between
those with higher income levels (M=12.31, SD=5.43)

compared to those with lower income levels
(M=12.53, SD=5.10), t(50)=0.15, p=.88 (H6).
Likewise, an independent samples t-test also

revealed that there was no statistically significant
difference in physical activity scores on the PASE
between those with higher income levels
(M=118.18, SD=132.88) compared to those with
lower income levels (M=98.16, SD=79.21), t(50)
=0.68, p=.50; thus, hypothesis six was not supported.
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Discussion

This study’s aim is to evaluate the relationships
between diet, exercise, functional fitness, self-efficacy,
and income among older adults in an urban
Circumpolar environment. We found that older adults
had higher than hypothesized fruit and vegetable
intake. Participants did report low physical activity
scores as hypothesized, with the mean activity not
statistically significantly higher than the low threshold.
While a majority of participants (between 91% and
95%) did not meet ideal functional fitness scores, as
established by the Senior Fitness Test, for balance/agi-
lity and lower-body strength, nearly half of participants
did meet standards for upper-body strength (51.1%)
and endurance (46.8%). Nutrition self-efficacy and exer-
cise self-efficacy were positively correlated with fruit
and vegetable intake and physical activity levels,
respectively. Finally, there was no statistically significant
difference in fruit and vegetable intake or physical
activity between higher income (>$25,000) and lower
income (<$25,000) groups.

Nutrition and physical activity in the Circumpolar
North are valuable to understand since many health
outcomes can directly benefit from adoption of
improved behaviors. In Alaska between 2017 and
2021, 31.8% of older adults had 2+ daily servings of
fruit or fruit juice, 14.5% of older adults had 3+ daily
servings of vegetables, and 16.3% of older adults had 5
+ daily servings of fruit and vegetables, suggesting low
overall intakes [23]. However, the mean fruit and vege-
table intake in our sample was not considered “low” on
the self-report questionnaire. This means that hypoth-
esis one was not supported, but this outcome does not
necessarily mean that the older adults in this study
meet the recommended intake amount for fruit and
vegetables, as per the U.S. Department of Agriculture
dietary recommendations for seniors [15]. Research has
found that men reportedly consume fewer fruit and

Table 2. Results of One-sample t-tests for Fruit/Vegetable Intake & Physical Activity.

Variable Mean (SD) Low Score Mean Difference t (df) p-value* 95% C.I.
Fruit & Vegetable Intake 12.41 (4.98) 0-11 1.41 t(57)=2.16 .035% 0.10-2.72
Physical Activity 105.29 (100.34) 0-103 230 1(57)=0.17 .86 —24.09-28.68
*Indicates statistical significance.
Table 3. Results of Senior Fitness Test Standards.
% of Participant Scores Meeting
Variables Test Unit Range of Minimum Fitness Standards Fitness Standards
Upper-Body Strength Arm Curls # of curls 11-17 51.1%
Lower-Body Strength Chair Stands # of stands 9-17 8.51%
Endurance Step Test # of steps 60-106 46.8%
Balance & Agility Up-and-Go Test seconds to finish 4.8-8 4.26%

Minimum fitness standards listed include the possible range for all age groups by gender [42]. See full list of fitness standards in Rikli and Jones [42]. To
determine % of scores within the standards, each participant was measured only against their age and gender standards.
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vegetables daily than their women counterparts [9,53],
but this study was unable to explore this directly due to
an insufficient number of male participants. Increased
fruit and vegetable intake promotes healthy aging,
minimizes development and impact of chronic condi-
tions, and offers many health benefits from the
increased consumption of phytochemicals, which can
lower oxidative stress and inflammation [54]. Eating
habits that encourage increased intake of fruit and
vegetables, like the Nordic diet, should continue to be
discussed with older adults [11,12]. While it is promising
to see that the older adults within this study on average
ate more than a “low” number of fruits and vegetables,
this should still be an area of focus for interventions
and future research. Additionally, since these adults had
self-selected to be part of this study population, there is
a potential that these higher rates are related to their
interest in being part of the intervention program
aimed at improving these behaviors.

The nutrition transition, or the replacement of tradi-
tional, subsistence foods with a processed Western diet,
is also associated with lower diet quality and subse-
quent chronic diseases. While it was not measured as
part of this study, it has been shown that traditional
foods for AN/AI peoples are less accessible in urban
areas than they are in rural Alaskan environments [55-
571. Traditional foods are important for psychological,
social, cultural, and physical health; associated with
improved health outcomes, better lipid profiles, lower
risk of heart disease, and higher intake of valuable
nutrients [13]. Working to understand the components
of nutritional profiles for different cultural and racial
groups in the urban Circumpolar North will inform
what older adult needs exist, and how policy and reg-
ulation changes at state and federal program levels can
be enhanced to support traditional food security [58].

Only 22.4% of Alaskan older adults meet the aerobic and
strengthening recommendations [23]; therefore, physical
activity and functional fitness were hypothesised to be
low in the sample. Indeed, we found that the mean
Physical Activity Scale for the Elderly (PASE) score was not
statistically significant from the cut-off, meaning the sample
had low physical activity patterns. Having a higher PASE
score has been found to be significantly correlated with
better health, due to reduced chronic health conditions,
ranging from musculoskeletal to cardiovascular to mental/
emotional [45,59]. In other research utilising the PASE, hav-
ing a higher income resulted in higher mean PASE scores
[60]. However, in this sample PASE scores were not asso-
ciated with higher income. In general, the PASE can be
a valuable measure to understand health outcomes for
older populations from a different perspective, but older

age can lead to a decrease in PASE scores, so the age of
a cohort should be considered during analysis.

As shown in hypothesis 3, older adults in this study
had better outcomes for meeting fitness standards at/
above their gender and age group with upper-body
strength (51.1%) and endurance strength (46.8%), but
very few individuals met fitness standards for lower-
body strength (8.51%) or balance and agility (4.26%).
The restrictions that older adults experienced (and con-
tinue experiencing) due to COVID-19 include limited
access to ventilated indoor areas in which to walk and
perform exercise [61]. This restriction of movement,
especially in the Circumpolar North environment
where much of the winter proves difficult to get out-
side, can lead to reduced balance and lower-body
strength and increased falls. Balance is a vital compo-
nent of older adult health and requires the use of many
different muscles in the whole body [20]. Focusing on
improving balance could similarly improve lower-body
strength. Older adults may lack lower-body strength
and balance if they are sedentary or have poorer func-
tional performance in the lower body [22]. By focusing
on multicomponent physical activity that includes aero-
bic and strengthening activities, older adults could
improve lower-body strength and balance, with a goal
to incorporate these activities regardless of weather or
other environmental obstacles [20]. Early identification
of upper- and lower-body functional impairments
among aging adults in the Circumpolar North may
inform interventions to prevent or delay functional dis-
ability in community-dwelling older Alaskans.

Identifying the relationship between self-efficacy,
health indicators, and health behaviors in the context
of aging is also important to inform future health
research and interventions for community-dwelling
older adults. Considering that self-efficacy can be
a predictive concept for fruit and vegetable consump-
tion and physical activity [17,26-28,30,31], this is an
important component of behavior modifications for
healthy aging. The results from this study support the
existence of these relationships for older adults in
urban Alaska, with nutritional self-efficacy positively
correlated with fruit and vegetable intake and exercise
self-efficacy positively correlated with physical activity
levels. Healthy aging interventions which focus on
nutrition and/or physical activity should also support
participant self-efficacy, due to the potential ramifica-
tions of increased self-efficacy improving health out-
comes across a range of behaviors.

However, those with higher income levels were not
found to have better physical activity or fruit/vegetable
intake. Individuals with a higher income in this study
did have a slightly higher average level of physical



activity (118.18) compared to those at a lower income
level (98.16), a mean difference of 20.02, although this
was not statistically significant. A majority of the indivi-
duals in this study (n=30) had an income below
$25,000 per year. Nearly 10% of Alaskans aged
65 years and over are estimated to live below the
poverty line; furthermore, nearly 9,500 seniors in
Southcentral Alaska receive low to moderate income
senior benefits as of October 2022 [37]. This provides
insight into the financial needs of older adults in Alaska,
particularly those in the Southcentral region, which
encompasses a significant amount of all older adults
in Alaska. Income can be a powerful demographic char-
acteristic in understanding health barriers and out-
comes. Though a statistically significant finding was
not apparent in this study, this relationship should still
be considered in future studies with a larger population
size and with more diversity of income across the
population.

Alaskan seniors are more likely to report poor health
outcomes and less likely to report excellent health status
as compared to seniors in the contiguous U.S.; Alaska has
the second lowest health-related quality of life score as
compared to all other states [38,62,63]. Living in a rural
area has been found to be protective against adverse
health outcomes, apart from obesity [62]. Working to
understand the impacts that the urban environment
has on older adults is the best way to tailor effective
interventions to improve health outcomes for this grow-
ing and structurally underserved community.

Limitations and future directions

While this study adds to the limited literature on Alaskan
older adult populations, which can inform health program
development and implementation, it also has limitations
that should be taken into consideration. It is cross-
sectional, so as a snapshot in time, it cannot assess inci-
dence nor conclude causal relationships. There was
a small sample size of 58 participants, and while this was
adequate for the analyses conducted as found by a power
analysis, it nonetheless makes it difficult to ensure the
population is truly represented. Since this was
a convenience sample, generalizability may be further
limited. Given that our study had an overrepresentation
of females (84.5% of the sample), the conclusions drawn
from these data may not provide an accurate portrayal of
both genders. Other relevant limitations include the social
determinants of health that are covariable and/or con-
founders in the health outcomes discussed above. While
causal relationships were not presented, the associations
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discussed above do not include all potential factors that
could influence their relationship.

Additionally, these data include self-report measures
which may not represent the participants’ actual beha-
viours, due to recall and response bias. This is particu-
larly true for older adults, who may have decreased
working memory capacity (including cognitive reason-
ing, attention, and memory) and may have comprehen-
sion challenges and/or difficulties responding to
question formats (open ended vs. closed ended; rating
scales; question order) [64]. Accuracy of self-reporting is
also related to the self-relevance of the subject matter,
so the relevance of the question to each participant
may alter the reliability of their answer. While some
studies found self-reported physical activity quantity
and fruit and vegetable intake were over-reported and
sedentary time was under-reported when compared to
objective measures, other studies and a systematic
review have not found clear patterns in self under/
over reporting [65-67]. The Self Rated Abilities for
Health Practices (SRAHP) scale was designed for parti-
cipants with disabilities [48]. Though many study parti-
cipants could have disabilities, as is common in older
adult populations, it is notable that scores from the
SRAHP scale could have a ceiling effect for non-
impaired adults. The modified (shortened) SRAHP uti-
lised in this study could have altered reliability and
validity of the original tool. Additionally, the dietary
screener used in this study combined fruits and vege-
tables into one score, and thus we were unable to
determine if each separately meets the national
recommendations.

Future work should recruit more participants, utilize
a random sampling method, and obtain an even dis-
tribution of males and females to further evaluate the
trends. We also recommend the use of more objective
measures to validate self-report measures in dietary
intake and physical activity patterns. Additionally, tem-
porality and casual relationships using longitudinal
designs are needed to determine mediating pathways
across the life course to support health outcomes of
older adults.

Conclusion

The results of this study offer an in-depth view into
some of the relationships between fruit and vegeta-
ble intake, physical activity, functional fitness, self-
efficacy, and income for a multicultural group of
older adults in urban Alaska. By analyzing these
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relationships, we can offer deeper insight on the
overlapping factors that impact health beliefs and
behaviors in this population. Considering the high
ratio of older adults, and the diversity present in the
Southcentral region of Alaska, these data can inform
researchers and community members alike in better
understanding community factors that may or may
not impact healthy aging. The complicated picture of
relationships explained above showcases the impor-
tance of research to inform an understanding of mul-
ticultural, urban, and older adult populations in the
Circumpolar North, going beyond the rural research
commonly associated with the region.

The results from this study offer several practical
implications, building on existing research in the field.
While older adults in this study demonstrated higher
than anticipated fruit and vegetable intake, their intake
level was still fairly low, highlighting a continued area
for intervention. It is concerning that a significant num-
ber of participants did not meet functional fitness stan-
dards for balance/agility (4.26%) and lower-body
strength (8.51%). Considering the valuable role balance
and lower-body strength have in preventing falls, this is
another potential target for intervention. In contrast,
the fact that nearly half of participants met standards
for upper-body strength (51.1%) and endurance (46.8%)
signifies an area of resilience. By focusing on physical
fitness, and emphasizing areas where individuals have
demonstrated strength, older adults can attain a sense
of accomplishment which may encourage their contin-
ued adherence to physical activity. Our study supported
the evidence that positive correlations exist between
self-efficacy and health behaviors, specifically relating
to nutritional and exercise self-efficacy. This under-
scores the importance of fostering self-efficacy beliefs
for older adults, to promote healthier lifestyle choices.
Overall, these data provide practical insights for design-
ing tailored health interventions aimed at improving
functional fitness, promoting healthier diets, and
enhancing self-efficacy beliefs among older adults in
urban Circumpolar environments. Such interventions
can contribute to overall well-being and resilience of
this population.
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