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Association between Visual Impairment and Nutritional Risk among Older Adults with Diabetes:
A Population-Based Cross-Sectional Study
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Purpose: Despite the high prevalence of visual impairment caused by diabetic retinopathy and nutritional problems among older adults
with diabetes, evidence regarding factors related to nutritional risk in this population is limited. Therefore, this study aimed to identify the
correlates of nutritional risk among older adults with diabetes, focusing on visual impairment. Methods: This study was a secondary data
analysis of the 2020 National Survey of Older Koreans aged 65 years and above, The sample comprised 2,376 older adults with diabetes,
and complex sample ANOVA and Rao-Scott chi-square tests were used to compare the groups according to visual impairment. Com-
plex-sample logistic regression analyses were conducted to verify the association between visual impairment and nutritional risk. Results:
Older adults with diabetes, who also have severe visual impairment, are more likely to have nutritional risk status than those without im-
pairment after controlling for covariates (odds ratio [OR] = 2.4, 95% confidence interval [Cl] 1.16~5.13). Among the covariates, depres-
sion (OR = 358, 95% CI 2.60~4.94), dependent activities of daily living status (OR = 2.79, 95% Cl 1.60~4.86), and experience of hospitaliza-
tion during the past year (OR = 2.51, 95% Cl 1.57~4.03) were strongly associated with nutritional risk. Conclusion: Severe visual impairment
increases the nutritional risk among older adults with diabetes. Therefore, it is essential to prevent visual impairment due to exacerbation
of diabetes through appropriate management. Additionally, tailored nutritional interventions for visually impaired older adults with diabetes
that consider visual characteristics are required.
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INTRODUCTION

The global prevalence of diabetes among people aged
20~79 is expected to increase from 10.5% in 2021 to 12.2%
in 2045 [1]. Furthermore, approximately 13.6% of people
aged 30 and above in South Korea have diabetes; the major—
ity (56.6%) are older adults aged 60 and older [2]. Various
health concerns related to older adults with diabetes have
been raised, one of which is nutritional problems, which are
highly prevalent among people with diabetes of all ages [3-5].
Previous studies found that 18.5% to 21.2% of hospitalized

older adults with diabetes were malnourished, and 33.1% to
39.1% were at risk of malnutrition [6,7]. Moreover, commu—
nity—dwelling older adults with diabetes might have a higher
nutritional risk than those without diabetes [8].

Nutrition is a crucial factor for healthy aging [9] and an
integral part of self—care for older adults with diabetes [10].
Malnutrition can be defined as a condition in which an im—
balance of energy and nutrients adversely affects bodily
functions and clinical outcomes. It is associated with a de—
cline in other muscle, cognitive, digestive, and homeostatic

regulatory functions [11,12]; this term encompasses under—
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nourishment and overnutrition [13]. Unlike malnutrition, nu—
tritional risk refers to the risk of inadequate nutritional status
caused by an imbalance between intake and metabolic needs
[14,15]. Nutritional deficiencies in older adults with diabetes
can cause adverse health outcomes such as sarcopenia [16],
frailty [17], risk of falls [18], diabetes complications, and
mortality [19]. Therefore, good nutritional status is essential
to prevent adverse outcomes and maintain a healthy life for
older adults.

Several factors could put older adults with diabetes at a
higher nutritional risk, such as restrictive eating habits to
control blood glucose levels and age—related changes, includ—
ing difficulty swallowing, changing sense of appetite, delayed
gastric emptying, and dental problems [10,20]. Previous
studies have revealed that hospitalization, eating dependency,
poor appetite, health status, and decreased physical function
are associated with malnutrition in older adults [21]. Addi-
tionally, dementia, impaired functioning, chewing difficulties,
swallowing difficulties, and older age are associated with
malnutrition among institutionalized older adults [22]. Longi—
tudinal studies have revealed that age, frailty, excessive
polypharmacy, decreased physical function, and Parkinson’s
disease affect malnutrition in older adults [23]. However,
these studies focused on the general population of older
adults.

Although a few studies regarding nutritional concerns have
been conducted on older adults with diabetes [6,7], they were
performed in hospital settings and faced limitations in terms
of identifying factors related to nutritional risk. In particular,
visual impairment (VI) resulting from aging and diabetes
complications is a risk factor for nutritional problems and
may affect nutritional status in this population. A systematic
review revealed that VI is linked to abnormal body mass in—
dex, difficulty shopping for meals, challenging meal prepara—
tion and eating, and visiting restaurants [24]. This implies
that poor vision could be a barrier to adequate food intake.
However, most of the included studies did not focus on indi—
viduals with diabetes. Older adults with diabetes have a
higher prevalence of VI than the non—diabetic population [25];
however, empirical evidence regarding the association be—

tween VI and nutritional risk in this population is still limited.
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Considering the importance and high prevalence of vision
and nutritional problems among older adults with diabetes,
this study aimed to identify the association between VI and
nutritional risk among older adults with diabetes after con—
trolling for other risk factors using nationally representative

samples of older adults in South Korea.

METHODS
1. Study design

This secondary data analysis employed the 2020 National
Survey of Older Koreans, a nationally representative survey
of older adults in South Korea aged 65 and above. The sur—
vey was conducted and managed by the Korea Institute for
Health and Social Affairs (KIHASA) and the Ministry of

Health and Welfare every three years.
2. Study data and participants

The original survey was intended for a deep understanding
of older adults’ needs and living conditions. Fifteen teams,
comprising one supervisor and four surveyors, conducted
this survey using a complex sampling design from Septem-—
ber 14 to November 20, 2020. The original sample was
comprised of 10,097 older adults. As the target sample of
this study was older adults with diabetes, we included 2,376
older adults with diabetes who answered by themselves
(Figure 1). We excluded participants who provided proxy
answers because several important variables, including

self-reported VI, depression, self-rated health status, and

2020 National survey
of older Koreans
(n=10,097)
R Proxy report
. (n=177)
Self report
(n=9,920)
R No diabetes
I " (n=7,544)
Diabetes
(n=2,376)

Figure 1. Flow chart of the study population.
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social support were not answered.
3. Measurement

1) Dependent variable

Nutritional risk refers to at-risk status for poor nutrition
and was measured using the DETERMINE Your Nutritional
Health Checklist [26] based on the warning signs of poor
nutritional status. Nutritional risk levels, which are a bundle
of warning signs, including disease, tooth loss, eating poorly,
mouth pain, and economic strain, are only suggestive of risk;
they are not a diagnosis of any condition. Response options
for the DETERMINE Your Nutritional Health Checklist were
“Yes” or “No.” The ten items included evaluated unintended
body weight change, quantity and quality of intake, oral
problems associated with intake, eating alone, economic
strain to buy foods, and changing food types or amounts due
to disease, among others. Each item has a different weight,
from 1 to 4; therefore, the total score ranges from 1 to 21.
The participants were classified into three levels of nutri—
tional status according to cut—off scores: “good” (0~2),
“moderate risk” (3~5), and “high risk” (6 or more). Scores
of 3~5 indicated that the participants were at moderate nu—
tritional risk, and a score of 6 or more indicated high nutri—
tional risk. Thereafter, the moderate— and high—risk groups
were combined into a single group, representing the nutri—

tional risk group.

2) Independent variable

Self-reported VI was assessed using a single question: “Do
you have difficulties watching TV or reading the newspaper,
even when using visual aids?” [27-30]. The answers were
organized into ordinal categories as follows: 1 = no difficul-
ties, 2 = slightly uncomfortable, and 3 = severely uncomfort—
able. These responses were categorized as no VI, mild VI, or

severe VI.

3) Covariates

Covariates were selected through a literature review, in—
cluding demographic, healthcare, and psychosocial/functional
variables [21,23]. Age (yr) and sex (male or female) were

included as demographic variables. Polypharmacy and recent
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hospitalization were included as the healthcare variables.
Numerical definitions were used to evaluate polypharmacy,
which involves taking five or more prescribed medicines
daily [31]. Polypharmacy was determined using a single
question: “How many medications have you been taking daily
for more than three months?” The answers were reclassified
as dichotomized (0 = no polypharmacy, 1 = polypharmacy).
If participants had experienced at least one hospitalization
during the past year, they were classified as having a recent
hospitalization event (0 = no hospitalization, 1 = hospitaliza—
tion).

The psychosocial variables included depression and struc—
tural social support. Depression was assessed using the 15—
item Korean version of the Short Form of Geriatric Depres—
sion Scale (SGDS-K) [32]. The questionnaire included items
about feelings experienced in the past week, and the allowed
answers were ‘yes’ or ‘no.” The total score ranges from 0
to 15, and scores of 8 and above indicate depression. The
item reliability, according to the Kuder—Richardson 20, was
0.88 in this study. Structural social support was measured
based on the number of social relationships using a single
question: “How many people do you have that you can open
your heart to among family, friends, neighbors, and close
relatives?”

The number of chronic diseases, cognitive impairment,
activities of daily living (ADL), and self-rated health status
were selected as the functional variables. We investigated the
total number of diseases and chronic diseases, including car—
diovascular, endocrine, musculoskeletal, respiratory, neuro—
logical, sensory, cancer, gastrointestinal, and genitourinary
disorders. Cognitive impairment was measured using the
Korean version of the Mini-Mental Status Examination for
Dementia Screening [33], which comprises 19 items with a
score range of 0~30. The tool guides classification as cogni—
tive impairment considering participants age, education level,
and sex [33,34]; therefore, we classified cognitive impair—
ment groups according to this guidance. ADL were assessed
using the Korean ADL Scale [35]. The tool comprises seven
items: dressing, washing, bathing, eating, transferring, toi—
leting, and continence. Cronbach’s alpha was 0.94 in the de—

velopment study and 0.95 in the current study. If the partici—
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pant required assistance with at least one activity, we re—
corded the answer as “dependent.” Self-rated health was
assessed using the question, “How do you feel about your
health condition?” The answers were as follows: excellent,
good, moderate, poor, and very poor. The answers were
classified into three categories: excellent/good, moderate,

and poor/very poor.
4., Statistical analysis

Complex sample data analysis considering strata and sam—
pling weight was conducted because the survey utilized a
complex sampling design. We presented the descriptive
analysis results as estimated means, standard errors, un—
weighted counts, and weighted percentages according to the
type of variables. Complex sample analysis of variance
(ANOVA) and Rao-Scott chi-square tests were used to
compare the characteristics of the groups by VI. In addition,
the Bonferroni correction was used for multiple comparisons.
Complex sample logistic regression was conducted to exam—
ine the association between VI and nutritional risk after ad—
justing for covariates. We entered only the VI variable in the
first step, added demographic and health variables in the
second step, and psychosocial and functional variables in the
third step. Multicollinearity was not observed among vari—
ables. SPSS (version 26.0; IBM Corp., Armonk, NY, USA)

was used for all analysis.
5. Ethical considerations

The original data for the current study were collected after
receiving approval from the Institutional Review Board of
KIHASA (IRB No. 2020-36). The requirement for informed
consent was waived because the data were publicly available.
The current study was exempted by the Institutional Review
Board of Severance Hospital (No4-2021-1044). All methods
were implemented following relevant guidelines and regula—

tions.

RESULTS
1. Characteristics of participants per VI

Participant characteristics according to the VI level are
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presented in Table 1. Among 2,376 older adults with diabe—
tes, 58.9% had no VI, 36.8% had moderate VI, and 4.2% had
severe VI. Older adults with diabetes with severe VI were
more likely to be older, have polypharmacy, and experience
recent hospitalization. Regarding psychosocial and functional
factors, 494% of participants with severe VI, 26.6% with
moderate VI, and 12.1% with no VI had depression. Struc—
tural social support, defined as the number of people with
whom individuals had close relationships, was higher among
participants with no VI or moderate VI than among those
with severe VI. The prevalence of chronic diseases was also
higher among participants with severe VI than among those
with moderate or no VI. Furthermore, participants with se—
vere VI were more likely to have cognitive impairment and
dependent ADL. They had the highest proportion of self-re—
ported poor/very poor health status health status among the
three groups. Additionally, 79.3% of participants with severe
VI, 50.3% with moderate VI, and 34.6% with no VI were

classified into the nutritional risk group.
2. Results of logistic regression model

The results of the complex—sample logistic regression
analysis are presented in Table 2. In step 1, participants with
severe or moderate VI had a significantly higher nutritional
risk than those without VI (odds ratio [OR] = 7.25, 95%
confidence interval [CI] 375~14.03 for severe VI; OR = 1.92,
95% CI 1.56~2.36 for moderate VI). This relationship was
still significant after including demographics and health vari—
ables in step 2; however, only severely visually impaired
older adults had a statistically higher nutritional risk than
those with no VI in the final model (OR = 244, 95% CI
1.16~5.13). Among the covariates, depression (OR = 3.58,
95% CI 2.60~4.94), dependent ADL status (OR =279, 95%
CI 1.60~4.86), and experience of hospitalization during the
past year (OR =251, 95% CI 157~4.03) were strongly as—
sociated with nutritional risk in the final model. In addition,
polypharmacy, structural social support, number of chronic
diseases, and fair self-rated health status were significantly

associated with nutritional risk.
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Table 1. Participant Characteristics by Visual Impairment Level (W =2,376)
No VI Moderate VI Severe VI
Variables (n = 1,460) (n = 846) (n=70) F* (post-hoc) p-value
Unweighted n (weighted %) or M + SE
Demographics
Age (yr) 73.99 £0.19° 76.09 + 0.25° 76.84 + 0.98¢ 24.60 (b, c > a) <.001
Sex
Male 595 (43.8) 322 (41.0) 27 (37.6) 0.83 432
Female 865 (56.2) 524 (59.0) 43 (62.4)
Health variables
Polypharmacy
Yes 105 (6.6) 120 (13.8) 27 (42.1) 41.36 <.001
No 1,355 (93.4) 726 (86.2) 43 (57.9)
Recent hospitalization
Yes 88 (6.1) 88 (10.6) 16 (21.5) 11.70 <.001
No 1,372 (93.9) 758 (89.4) 54 (78.5)
Psychosocial variables
Depression
Yes 162 (12.1) 233 (26.6) 34 (49.4) 39.17 <.001
No 1,298 (87.9) 613 (73.4) 36 (50.6)
Structural social support (number of relationships) 5.04 + 0.10° 5.02 +0.15° 3.90 £ 0.31° 6.25 (a, b>¢) .002
Functional variables
Number of chronic diseases 2.74 + 0.04° 3.24 + 0.07° 467 £030° 36.60(c>b>a) <.001
Cognitive impairment
Yes 395 (26.3) 259 (31.5) 25 (37.4) 3.21 .042
No 1,059 (73.7) 581 (68.5) 43 (62.6)
ADL
Dependent 56 (3.2) 83 (11.3) 18 (30.9) 41.60 <.001
Independent 1,404 (96.8) 763 (88.7) 52 (69.1)
Self-rated health status
Poor/very poor 328 (22.2) 339 (43.5) 43 (62.8) 33.49 <.001
Fair 578 (36.9) 324 (36.3) 21(30.2)
Excellent/good 554 (40.9) 183 (20.2) 6(7.0)
Nutritional risk
Yes 497 (34.6) 443 (50.3) 52 (79.3) 35.09 <.001
No 963 (65.4) 403 (49.7) 18 (20.7)

ADL = Activities of daily living; VI = Visual impairment.
*Rao-Scott test or analysis of variance.

DISCUSSION

We identified factors related to nutritional risk in a nation—
ally representative sample of older South Korean adults. The
main findings revealed that poor vision was associated with
greater nutritional risk among older adults with diabetes. Al—
though the relationship between VI and nutritional risk was

weakened by the addition of other essential factors such as
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depression, dependent ADL status, and recent hospitalization,
severe VI remained statistically significant.

Impaired vision could affect lifestyles, such as patients di—
etary habits, meal shopping, and restaurant use among peo—
ple with diabetes and VI. Furthermore, diabetic patients with
vision—related problems find it difficult to choose healthy food
and find nutrition facts indicated on the surface of food pack—

ets [24]. They face difficulty accessing readable nutritional
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Table 2. Hierarchical Regression Analyses Examining the Association between Visual Impairment and Nutritional Risk (W =2,376)
Nutritional risk
Variables Step 1 Step 2 Step 3
OR 95% Cl p-value OR 95% Cl p-value OR 95% Cl p-value
Visual impairment
Severe VI 7.25 3.75~14.03 < .001 4.44 2.28~8.63 <.001 2.44 1.16~5.13 .019
Moderate VI 1.92 1.56~2.36 <.001 1.62 1.30~2.01  <.001 1.24 0.98~1.58 076
No VI 1.00 1.00 1.00
Demographics and health variables
Age 1.04 1.02~1.05 <.001 1.01 0.99~1.02 489
Sex 1.00 1.00
Male 0.88 0.71~1.09 231 1.06 0.84~1.34 .608
Female 1.00 1.00
Polypharmacy
Yes 3.06 2.13~440 <.001 0.48 0.28~0.81 .006
No 1.00 1.00
Recent hospitalization
Yes 3.33 2.21~5.02  <.001 2.51 1.57~4.03 <.001
No 1.00 1.00
Psychosocial and functional variables
Depression
Yes 3.58 2.60~4.94 <.001
No 1.00
Structural social support 0.93 0.90~0.97 <.001
Number of chronic diseases 1.73 1.52~1.97 <.001
Cognitive impairment 1.00
Yes 1.28 0.99~1.65 .057
No 1.00
ADL
Dependent 2.79 1.60~4.86 < .001
Independent 1.00
Self-rated health status
Very poor/poor 1.17 0.84~1.62 351
Fair 1.34 1.03~1.74 .032
Excellent/good 1.00
Cox and Snell R? .05 1 .24
Nagelkerke R? .06 14 .33

ADL = Activities of daily living; VI = Visual impairment.

information, such as tactile materials or those with large
prints [36], and they also face limitations in cooking. A pre—
vious study revealed that visually impaired people with dia—
betes expressed a lack of educational opportunities and a
desire to learn to cook diabetes—friendly meals and calculate
their optimal calorie and food consumption [37]. Older adults

with diabetes and visual problems face more difficulties in

https://jkan.or.kr

maintaining a healthy diet and in other self-care domains
such as glucose monitoring and exercise. Therefore, diabetes
educators who care for older adults with diabetes and visual
problems need to pay more attention to older adults with VIS
eagerness to learn about diabetes self—care, cooking healthy
meals, adhering to optimal calories, and challenges to self—

care when they deliver diabetes education. Our results sup—
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port the relationship between VI and nutritional risk; there—
fore, appropriate interventions to improve nutritional status
in older adults with vision—related problems are needed, and
visual characteristics should be considered during nutritional
interventions in this population [38].

Among the covariates, depression, dependent ADL status,
and hospitalization during the past year were strongly asso—
ciated with nutritional risk, with depression being the most
substantial factor. Previous studies have revealed that people
with VI are more likely to have depression [39,40]; depres—
sion is widely regarded as a barrier to diabetes management
in older adults [41]. Since depression is prevalent among
older adults with diabetes and is preventable and treatable, it
should be screened for and prevented by incorporating it into
diabetes self-management and nutritional education. Diabetes
impairs mobility and ADL [42], with our study revealing that
dependent ADL is a robust factor among the covariates for
increasing nutritional risk, which is consistent with the find—
ings of a previous longitudinal study [23]; recent hospitaliza—
tion events are also a significant factor for nutritional risk.
This means that older adults discharged from the hospital
have a high nutritional risk for some time after discharge. It
is obvious that hospitalization—related illnesses increase nu—
tritional requirements and contribute to malnutrition among
hospitalized older adults [43]. Nurses, doctors, and nutrition—
ists must engage in multidisciplinary efforts to meet the nu—
tritional requirements of older adults with diabetes who have
been hospitalized recently. Such efforts may include additional
nutritional support and careful discharge of nutritional plans.

Of the total number of older adults with diabetes in this
study, 36.8% had moderate VI, and 4.2% had severe VI;
these estimates were higher than for those without diabetes
[44]. They were also higher than the low vision prevalence
reported in the United States using best—corrected visual
acuity [45] and 6.9% VI prevalence estimated by subjective
measures [46]. This estimation in the current study may re—
flect a high prevalence of VI in the diabetic population [47]
or may be attributed to our broad definition of VI. In this
study, 42.3% of the participants were at nutritional risk. As
nutrition is a crucial area in diabetes management, poor nu—

trition could worsen vision and other diabetes—related vascu—
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lar complications [48]. Impaired vision increases the nutri—
tional risk, and poor nutritional status increases the risk of
diabetes—related complications, creating a vicious circle.
Considering that many previous studies regarding VI and
nutritional risk used a small sample size [24] and did not in—
clude older adults with diabetes, our findings with a large
sample could provide evidence for the positive relationship
between VI and nutritional risk in this population. Previous
studies on diabetes patients focused on health outcomes, such
as mortality and length of hospital stay, caused by nutritional
risk among hospitalized patients [6,7,49]; however, our study
investigated factors associated with nutritional risks, such as
VI, which is a pervasive condition among diabetic patients.
This study could provide insights into preventing nutritional
risk in this population and fill the gaps in previous studies.
Diabetes education and improving patients diabetes self—care
management ability are important aspects of nursing inter—
ventions for persons with diabetes. Therefore, for diabetes
educators and gerontological nurses, more attention to pa—
tients' visual function will be needed. Appropriate screening,
assessment, diagnosis, and treatment of older adults’ visual
function and nutritional status should be considered in diabe—
tes education to prevent both decreased vision and malnour—
ishment in older adults with diabetes.

This study had some limitations. First, as this was a sec—
ondary data analysis, diverse variables related to known nu—
tritional risk factors, laboratory variables, and diabetes—re—
lated factors, such as duration of diabetes and diabetes med-—
ication adherence, were not included in the original survey
and, thus, excluded from this study. Therefore, future studies
should consider these variables as covariates to ensure more
rigorous findings. Second, the VI questions were based on
self-reports rather than objective measurements. Third, this
cross—sectional survey was unable to infer causal relation—
ships. Nevertheless, this study had a large sample size that
could provide data to estimate VI and nutritional prevalence
among older adults with diabetes, and it can be generalized

to South Korea.
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CONCLUSION

Our findings suggest that severe VI positively correlates
with nutritional risk in older adults with diabetes. Given the
association between VI and nutritional risk, it is vital to pre—
vent VI caused by exacerbation of diabetes through appro—
priate management. Additionally, tailored nutritional inter—
ventions considering visual characteristics, such as evaluat—
ing the participants preferences for materials and places and
providing information to visually impaired older adults in ac—

cessible ways, are needed.
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