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Abstract: Unmet healthcare needs (UHN) are an important indicator in healthcare management
and require sustainable healthcare systems. This cross-sectional descriptive study aimed to identify
differences in UHN among the elderly Korean population before and during the first year of the
COVID-19 pandemic. Data (N = 3371) from the 8th Korea National Health and Nutrition Examination
Survey (2019-2020), specifically focusing on adults aged 65 years and older, were analyzed. The
overall prevalence of UHN decreased from 8.2% in 2019 to 7.6% in 2020, but there was no statistical
significance (p > 0.05). The leading reasons for UHN were cost burden and mild symptoms in 2020
and cost burden in 2019 (p < 0.05). Compared to 2019, the cost burden in 2020 was lower in men than
in women (odds ratio [OR] = 0.287, 95% confidence interval [CI]: 0.113-0.726, p < 0.05), and in the
economically active group than in the non-economically active one as to mild symptoms (OR = 0.161,
95% CI: 0.054-0.478, p < 0.05) in multiple logistic regression analyses. In conclusion, these findings
imply that sustainable healthcare policies and systems should be tailored to address the targeted
population’s healthcare needs, even beyond the COVID-19 era.

Keywords: COVID-19 pandemic; elderly population; healthcare system; telemedicine; unmet
healthcare needs

1. Introduction

Humans have a myriad of healthcare needs throughout their life, but the lack of
timely access to healthcare services may result in a situation of unmet healthcare needs.
Furthermore, although differences between countries may exist, the prevailing view is that
all healthcare needs are not necessarily adequately covered by the healthcare system in
reality [1-3].

Unmet healthcare needs can be defined as not receiving or delaying the necessary
healthcare services despite the needs being perceived by the individual or judged by the
medical professional [4-6]. Considered a measure of healthcare access, it is the difference
between the healthcare services judged necessary and those that are actually received [1,3].

UHN is an important indicator of the healthcare system globally because it worsens
simple health problems, incurs huge additional treatment costs, and can develop into
irreparable health conditions [1,3,7-11]. The Organization for Economic Cooperation and
Development (OECD) emphasizes the basic principle for all healthcare systems in each
country, which is to provide high-quality healthcare to the entire population, regardless of
the socio-economic conditions [12-14]. As such, many countries are regularly conducting
follow-up surveys on factors that cause UHN among their citizens and formulating policies
to reduce the incidence rate.

Most policies for reducing the prevalence of UHN are generally centered on vulnerable
populations, including the elderly [4,7,9,15,16]. Previous studies on the elderly population
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were mainly conducted to identify factors affecting UHN [4,5,17-20] and grasp the health-
care needs of older people with chronic diseases and disability [15,17,21]. Prior studies were
also conducted on the determinants of inequality in UHN [21-23]. According to previous
studies, UHN among the elderly is due to various factors, including socio-demographic or
economic variables, such as sex, age, education, and income level [11,22-24]. In particular,
most of the inequality was due to socioeconomic conditions, including gender, age, and
income, that widened the disparities [21-24].

Besides, we speculate that the coronavirus disease (COVID-19) pandemic outbreak
may have negatively affected access to healthcare services [3,25,26]. During the pandemic,
social distancing and quarantine measures were enforced globally, and especially during
the first wave of the pandemic, physical interaction was limited [8,25].

This led to changes in healthcare use across age-specific population groups, indefinite
postponement of medical or treatment appointments, and an increase in vulnerability to
access to necessary healthcare services in older adults [3,8,9,27]. A previous study reported
that the healthcare needs of community-dwelling older adults, especially Asians, were not
met during the COVID-19 pandemic and proposed that the needs of the elderly should be
predicted for better preparedness [8]. Another study suggested that racial minorities are
significantly more likely to be unmet on medication owing to COVID-19 [9]. Surprisingly,
the role of primary care was limited by the centralization of the crisis in the hospital
setting in the six European countries (Belgium, France, Italy, Poland, Spain and the United
Kingdom) owing to the COVID-19 pandemic, but no specific action plan was provided [27].
Further, previous studies have also stressed the COVID-19-related factors that lead to
inequality in healthcare access [3,8,25]. One study emphasized that the consequences
of UHN results in high need and high cost among older adults, which in turn leads to
increased UHN rates, creating a vicious cycle [10]. Hence, it can be inferred that the
prevalence of UHN will be increased due to the COVID-19 pandemic, and it is judged that
follow-up activities are needed to identify policies markers for UHN due to the COVID-19
pandemic outbreak [3,8,25,27-30]. Unfortunately, prior studies comparing the prevalence
and reasons of UHN before and during COVID-19 are rare.

In this context, this study aimed to identify differences in the prevalence and reasons
for UHN among the elderly Korean population, specifically focusing on adults aged
65 years and above before and during the first year of the COVID-19 pandemic. Thus, the
research question was set as, “What are the differences in unmet healthcare needs (UHN)
among the elderly Korean population before and during the first year of the COVID-19
pandemic?” The research hypotheses were as follows: First, the prevalence of UHN will be
higher during the first year of the COVID-19 pandemic compared to before the pandemic.
Second, the reasons for UHN will differ between before and during the first year of the
COVID-19 pandemic. The findings of this study are expected to provide data for targeted
support to address healthcare needs, which can be useful for vulnerable populations during
crises such as the COVID-19 pandemic.

2. Materials and Methods
2.1. Study Design and Participants

This cross-sectional descriptive study was a secondary data analysis of the first year
(2019) and second year (2020) data extracted from a raw dataset of the 8th Korea National
Health and Nutrition Examination Survey (KNHANES) conducted by the Korea Disease
Control and Prevention Agency (KDCA) [31].

For the KNHANES, the target group was the citizens aged one or older living in
Korea, and sample extraction was performed using a two-stage stratified cluster sample
extraction method using survey ports and households as the first and second extraction
units, respectively. The survey was stratified based on the first standard for stratification
(city, housing type), the second standard for stratification (residential area ratio), and the
intrinsic standard for stratification (householder education ratio) to extract 576 survey
districts over a period of three years. In the sample survey, 25 sample households were
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selected using the systematic extraction method among appropriate households, excluding
facilities such as nursing homes, military and prison facilities, and foreign households. The
survey included all household members aged one or older within the sample households.
The number of survey districts was 192 per year, and 576 were extracted for 3 years in
the 8th period (2019-20201). Despite the COVID-19 pandemic, the eighth 2nd year survey
(2020) completed 180 health surveys (93.8% completion rate) out of 192 survey districts
nationwide. The KNHANES calculates weights through design weight calculation, non-
response adjustment, post-stratification, and extreme weight truncation. The design weight
was calculated as the reciprocal of the extraction rate so that the extraction bias could
be corrected during parameter estimation. The non-response adjustment weight was
calculated as the reciprocal of the product of the response rate for the target household and
subject, and the non-response bias was corrected [31].

The sampling framework of the KNHANES entailed the use of population and housing
census data available at the time of the most recent sample design [32]. Through the
KNHANES, data could be extracted to create a representative sample of target people aged
>65 years who reside in the Republic of Korea. The total number of study participants was
3371 (including 1690 in 2019 and 1681 in 2020) subjects from Korea’s aging population.

2.2. Measurement of Unmet Healthcare Needs

UHN of the 8th KNHANES was measured through interviews in a mobile examination
vehicle by eight professional health survey investigators comprising nurses, nutritionists,
and health science majors. Participants provided written informed consent. The interview
items consisted of two open questions [32]. The first question was, “have you ever needed
a medical (excluding dentistry) examination or treatment in the past year but not received
it?”. The response items were set as: “Yes or No, there was never a need for medical
examination or treatment, or “I don’t know (or no response)”. The second question was,
“what was the main reason for not receiving medical examination or treatment when you
needed it?” The response items were: “insufficient time” (because “the hospital or medical
institution did not work at the time convenient to me”, “I couldn’t leave the office”, “I have
no one to take care of my grandchildren for me”), mild symptoms (I think it will get better
with time), economical problem (cost burden), distance and inconvenient transportation,
dislike for long waiting time, difficulty in making a reservation, fear of care or examination,
or others”.

2.3. Data Analysis

Data analysis was extracted by the multi-stage stratification probability extraction
method, which is a complex sample design method, and the analysis plan file was created
by designating the complex sample design elements, such as hierarchy (layer variables),
cluster (collection variables), and sample weight (weight variables) for representative
samples. We analyzed the results of the elderly population aged 65 or older, which was
the group of interest in this study, by making the entire data an analysis database, and by
creating variables that distinguish the group of subjects aged 65 years old or older from the
other groups (65 years old or older = 1, other groups = 0), and designating the group of
senior citizens, which is the group of interest created as a parent group. The processing of
missing data was carried out with valid values and only affected the dispersion of estimates,
including those with effects in the variables analyzed.

Sampling weights to ensure the representativeness of the sample relative to the Ko-
rean population were available in the 8th KNHANES database [32]. The non-response
adjustment weight was calculated as the reciprocal of the product of the response rate for
the target household and subject, and the non-response bias was corrected [32]. The basic
weights were corrected through a post-stratification process based on the estimated number
of households and population for each year, such that the sum of household weights equals
the total number of households in Korea, and the sum of individual weights by survey cate-
gory equals the population in the corresponding age group in Korea [32]. The demographic
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characteristics are expressed as frequency and percentage. The chi-square test was used
to analyze the prevalence and reasons for UHN, which are expressed as a percentage. In
addition, multiple logistic regression analysis was used to analyze the influencing factors
for UHN, and findings are expressed as OR. The reasons for unmet healthcare needs were
adjusted. Among the reasons for UHN, three variables (cost burden, mild symptoms, and
insufficient time) were adjusted in the multiple logistic regression analysis. The remaining
reasons for UHN, such as distance and inconvenient transportation, dislike of long waiting
times, difficulty in making a reservation, fear of care or examination, and others, were
excluded from the analysis because their prevalence was very low. Which could negatively
affect the research results, so it was treated as a missing value. Missing values were treated
as significant values and statistical significance was set at a p-value of 0.05. Composite
sample analysis was performed using SPSS 28.0.1.

2.4. Ethical Considerations

The raw data used in this study were approved by the KDCA'’s Institutional Review
Board (IRB) and were downloaded from the KNHANES website by appropriate proce-
dures [21]. As this study is a secondary data analysis, participants’ informed consent is
not required.

3. Results

The general characteristics of the participants are presented in Table 1. The total
number of participants was 3371 (1690 men and 1681 women). Regarding marital status,
the with-partner group had the highest number of participants, whereas the separated
group had the lowest number. In terms of education level, the number of graduates of
elementary school or lower was the highest, whereas the number of graduates of college
or higher was the lowest. As for family income, the lower level had the highest number
of participants, while the upper level had the smallest number. With regard to economic
activity, the number of participants in the unemployed group was high. As for the type of
national health insurance, the employee health insurance group had the highest number of
participants, while the medical aid group had the lowest number. No statistically significant
differences in demographic characteristics were observed between 2019 and 2020.

Table 1. General characteristics of the elderly Korean population aged >65 years (2019-2020).

Year 2019 Year 2020
Variables p Value
N (% =+ SE) N (% =+ SE)
Sex
Men 723 (42.9 + 1.3) 724 (432 + 1.4)
Women 967 (57.1 + 1.3) 957 (56.8 + 1.4) 0.866
Total 1690 (100.0 + 0.0) 1681 (100.0 + 0.0)
Age groups
6569 522 (31.90 + 1.5) 491 (32.7 £ 1.7)
70-74 464 (24.6 £ 1.2) 492 (245 +1.1) 0.972
75-79 360 (22.8 + 1.3) 354 (22.3 + 1.3)
80+ 344 (20.7 + 1.4) 344 (204 + 1.5)
Total 1690 (100.0 + 0.0) 1681 (100.0 + 0.0)
Marital status
With partner 1109 (66.3 & 1.4) 1113 (67.6 & 1.4)
Separated 19(1.4+04) 19 (1.3 +0.4) 0776
Widowed 482 (28.4 + 1.3) 460 (26.6 + 1.3) :
Divorced 65 (3.9 £ 0.5) 78 (4.5 £ 0.6)
Total 1675 (100.0 + 0.0) 1670 (100.0 =+ 0.0)
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Table 1. Cont.

Year 2019 Year 2020
Variables p Value
N (% + SE) N (% + SE)
Educational level
<Elementary school 839 (53.1 +1.5) 704 (49.5 £+ 16)
Middle school 250 (16.5 & 1.1) 243 (18.1 + 1.2) 0258
High school 288 (19.7 £ 1.2) 278 (214 + 1.3) ’
>College 150 (10.7 £ 0.9) 149 (11.1 + 1.1)
Total 1527 (100.0 =+ 0.0) 1374 (100.0 = 0.0)
Family income level
Low 800 (46.1 + 1.5) 732 (41.8 + 1.6)
Low-middle 490 (28.6 + 1.3) 488 (29.0 + 1.3)
Middle-high 251 (16,5 + 1.1) 278 (182 + 1.2) 0.056
High 138 (8.8 + 0.8) 165 (11.1 + 1.0)
Total 1679 (100.0 + 0.0) 1663 (100.0 + 0.0)
Economic activities
Yes 532 (35.2 + 1.4) 512 (36.8 + 1.6)
No 998 (64.8 + 1.4) 862 (63.2 + 1.6) 0.164
Total 1530 (100.0 = 0.0) 1373 (100.0 £ 0.0)
Types of national health insurance
Local-subscriber health insurance 503 (30.4 £ 1.6) 552 (33.3 + 1.6)
Employee health insurance 1039 (61.0 £ 1.8) 903 (57.7 + 1.6) 0.057

Medical aid
Total

147 (8.5 + 0.9)
1689 (100.0 =+ 0.0)

165 (9.0 + 1.2)
1680 (100.0 =+ 0.0)

Abbreviations: N, number; SE, standard error.

The prevalence of UHN among the Korean elderly population aged 65 years or older
is shown in Table 2. The prevalence of UHN was 7.6% in 2020 and 8.2% in 2019, for an

overall prevalence of 7.9%, with no statistically significant difference (p > 0.05).

Table 2. Prevalence of UHN among the elderly Korean population aged >65 years (2019-2020).

Year 2019 Year 2020 Total
Variables p Value
Yes No Yes No Yes No
Overall UHN 82+0.8 91.8+08 76+08 9244+08 79+0.5 92.1+0.5 0.530
Sex
Men 59+1.1 9414+11 41413 959+13 50+0.7 95.0 £ 0.7 0.000
Women 9.8 4+09 90.2+09 96+10 904+10 97+£07 90.3 + 0.7
Age groups
65-69 6.3+t1.1 937+11 68+13 932+13 6.6+08 93.4 + 0.8
70-74 9.1+19 909+19 61+12 939+12 77411 923+ 1.1 0.184
75-79 89+18 911+18 954+20 905+20 92+1.2 90.8 £1.2
80+ 9.7 +22 903+22 89+23 91.1+23 93+14 90.7 £+ 14
Marital status
With partner 57+ 07 943+0.7 63+09 937+09 6.0£0.6 94.0 £ 0.6
Separated 13.8+92 862+92 120+80 880480 13.0£62 87.0+6.2 0.013
Widowed 1344+20 86.6+20 97+17 903+17 11.7+13 883+13
Divorced 127+50 873+5.0 125+41 875+41 126+32 874432
Educational level
<Elementary school 9.0+ 1.0 91.0+£1.0 98+13 902+13 94+0.8 90.6 + 0.8 0.000
Middle school 103+24 89.7+24 51+14 949+14 76414 924+ 14
High school 63+14 937+14 474+12 953+12 55+09 94.5 + 0.9
>College 49+ 1.8 951+18 56+20 944+20 53+13 947 +£1.3
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Table 2. Cont.
Year 2019 Year 2020 Total
Variables p Value
Yes No Yes No Yes No

Family income level
Low 110+16 8.0+16 95+16 905+1.6 103+£09 89.7+09 0.001
Low-middle 71+1.6 929+16 774+17 923+17 74+1.0 92.6 + 1.0
Middle-high 42+14 95.8+14 52+16 948+16 47+1.1 953+ 1.1
High 6.0£25 940425 424+16 958+16 50+14 95.0+ 1.4

Economic activities
Yes 73+1.6 27+16 60+14 940+14 67+£08 93.3 0.8 0.101
No 8.8+t1.1 91.24+11 82412 918+12 85+07 91.5+ 0.7

Types of national health insurance
Local-subscriber health insurance 70+ 1.4 B0+14 714+16 929+16 71+£1.0 929 + 1.0 0.110
Employee health insurance 81412 919+12 77+x£12 923%£12 79%07 921407
Medical aid 146+34 854+34 83+£30 91.74+3.0 11.6£21 8840+21

Abbreviations: SE, standard error, UHN, unmet healthcare needs. The prevalence of UHN presented in Table 2 is
expressed as a percentage and a standard error.

The prevalence of UHN during 2019-2020 was significantly higher in the following
groups: women, more than men; the compared groups, more than the cohabitation group;
the elementary school graduate group or less, more than the college graduate group; and the
lower family income level group, more than the upper levels group (p < 0.05). In contrast,
the remaining variables showed no statistically significant difference: 80+ group, more than
the three groups, the non-economically active group, more than economically active; and
the medical aid group, more than an employee or local-subscriber health-insured group

(p > 0.05).

The reasons for UHN among the Korean elderly population aged 65 years and older
are shown in Table 3.

Table 3. Reasons for UHN among the elderly Korean population aged >65 years (2019-2020).

Cost Burden = Mild Symptoms  Insufficient Time
Variables p Value
% =+ SE % =+ SE % =+ SE
Year
2019 462 +5.3 30.8+5.0 231+438 0.007
2020 40.8 £6.0 40.8 £ 6.5 184 +5.8
Total 439 +4.0 35.1+4.0 21.1+£35
Sex
Men 274 +£6.7 38.5+8.0 342 +£83 0.015
Women 50.8 £5.0 33.6+£47 15.6 £ 3.1
Total 439 £4.0 351+4.0 21.1£35
Age groups
65-69 36.6 £6.9 298 £6.7 33.6£7.7
70-74 46.0 £ 8.5 29.7+71 243 +838
75-79 421 +£84 46.3 £ 8.6 11.6 £5.1 0.142
80+ 53.8 £9.5 37.3+9.1 88+47
Total 439 £4.0 351+4.0 21.1£35
Marital status
With partner 49.0+5.8 324+49 18.6 +4.7 0.480
Separated 40.6 £11.0 33.0£10.5 26.4 +£14.2
Widowed 25.0£7.6 50.4 £9.5 24.60 £ 8.6
Divorced 491 +£13.7 239 £10.3 27.0£11.3
Total 438 £4.0 34.80 £4.0 214 +£3.6
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Table 3. Cont.

Cost Burden = Mild Symptoms  Insufficient Time

Variables p Value
% =+ SE % =+ SE % =+ SE
Educational level
<Elementary school 372 +52 344+ 53 284 +55 0.100
Middle school 224 +21.7 47.9 + 30.5 29.7 £ 26.3
High school 50.7 £ 6.9 36.2 +£6.3 13.1+44
>College 762 +£11.2 12.0 £ 8.1 11.8 £8.3
Total 447 +£ 4.0 339+40 215+ 3.6
Family income level
Low 60.2 + 5.1 26.2 +45 13.6 £ 3.2 0.000
Low-middle 288+ 7.8 355+75 35.7 +£10.1
Middle-high 152+ 84 65.6 = 11.2 193 £8.7
High 21.0 +12.3 50.9 + 16.2 28.1 +14.2
Total 442 + 4.0 34.6 4.0 21.20 £ 3.5
Economic activities
Yes 456 + 7.6 18.6 £ 5.8 35.84+7.8 0.003
No 429 +53 433 +49 13.8 £3.3
Total 43.8 +4.0 34.80 + 4.0 214+ 3.6
Types of national health
insurance
Local-subscriber 51.6 +7.4 314+ 7.1 17.0 £ 4.6 0.077
health insurance
_ Employee health 389455 351452 260+ 52
insurance
Medical aid 52.8 + 10.5 427 +10.4 45+33
Total 439 + 4.0 35.14+4.0 21.1+35

Abbreviations: N, number; SE, standard error, UHN, unmet healthcare needs. The remaining items are as follows
(year 2019, % =+ SE/year 2020, % =+ SE): distance and inconvenient transportation (3.0 + 1.4/4.5 & 2.40, dislike of
a long waiting time ((1.6 = 1.2/2.8 + 1.8), difficulty in making a reservation (0.5 4= 0.5/0 =+ 0.0), fear of care or
examination (6.8 £ 2.2/4.9 & 2.1), and others (6.3 £ 2.0/17.6 £ 4.0). Variables such as sex, age group, marital
status, education level, family income level, economic activity, and type of national health insurance, excluding
the year variable, were analyzed by merging data from the last two years (2019-2020).

The leading reasons for UHN were cost burden and mild symptoms in 2020, cost
burden in 2019, and cost burden in the two years, with statistically significant differences
(p <0.05).

The following reasons for UHN during 2019-2020 were significantly the highest
(p < 0.05): mild symptoms in men (38.5%) and cost burden in women (50.8%); cost burden
in low family income level group (60.2%), mild symptoms in the middle-high family income
level group (65.6%) and the high family income level group (50.9%); and the cost burden in
the economically active group (45.6%) and mild symptoms in the economic inactive group
(43.3%).

The remaining groups showed no statistically significant difference (p > 0.05): cost
burden in the 80+ group (53.8%), 70-74 years old group (46.0%), 75-79 years old group
(42.1%), and 65-69 years old group (36.6%) and mild symptoms in the 75-79 years old
group (46.3%); cost burden in the with partner group (49.0%), separated group (40.6%), and
divorced group (50.4%) and mild symptoms in the widowed group (49.1%); cost burden
in the elementary or below school graduate group (37.2%), high school graduate group
(50.7%%), and college or over graduate group (76.2%) and mild symptoms in the middle
school graduate group (47.9%); and cost burden in the local-subscriber health insured
group (51.6%), the employee health insured group (38.9%), and the medical aid group
(52.8%).

The ORs for the prevalence of UHN among the Korean elderly population aged
65 years and older are presented in Table 4.
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Table 4. Multiple logistic regression for the prevalence of UHN among the elderly Korean population
aged >65 years (2019-2020).

95% CI 95% CI
Variables B SE t p OR
Lower Upper Lower Upper
Intercept —2.064 0.524 -3.092 —1.036 —3.942 0.000 0.127 0.045 0.355
Year 2020 *
Sex
Men —0.585 0.199 -0.975 -0.195 —2.944 0.003 0.557 0.377 0.823
Women 0.000 2 . . . . . 1
Marital status
With partner —0.637 0.311 —1.247 —0.026 —2.048 0.041 0.529 0.287 0.974
Separated 0.112 0.627 -1.119 1.343 0.179 0.858 1.119 0.327 3.831
Widowed -0.287 0.319 —-0.914 0.340 —0.898 0.370 0.751 0.401 1.406
Divorced 0.000 @ . . . . . 1
Educational level
<Elementary school 0.040 0308  —0.564 0.645 0.130 0.896 1.041 0.569 1.905
Middle school 0.018 0.350 —0.67 0.706 0.052 0.958 1.019 0.512 2.027
High school —-0.111 0.338 —0.775 0.554 —0.328 0.743 0.895 0.461 1.740
>College 0.000 2 . . . . . 1
Family income level
Low 0.516 0.333 —-0.137 1.169 1.551 0.121 1.675 0.872 3.220
Low-middle 0.315 0.340 —0.351 0.982 0.929 0.353 1.371 0.704 2.671
Middle-high —0.148 0.395 —0.924 0.627 —-0.375 0.708 0.862 0.397 1.872
High 0.000 2 . . . . . 1
Abbreviations: ? reference group; CI, confidence interval; OR: odds ratio; SE, standard error, UHN, unmet
healthcare needs. *: The year 2019 was set as the reference category, and variables such as sex, education level,
marital status, and family income level were simultaneously adjusted to analyze the OR for the prevalence of
UHN in 2020.
According to the simultaneous adjustment of variables such as sex, education level,
marital status, and family income level, the OR for UHN prevalence in 2020 compared
to that in 2019 was lower in the following groups: men, more than women (OR 0.557,
95% CI 0.377-0.823, p < 0.05) and the cohabitation group, more than the divorced group
(OR 0.529, 95% CI 0.287-0.974, p < 0.05). The remaining groups showed no statistically
significant difference (p > 0.05).
The ORs for the prevalence of UHN reasons among the Korean elderly population
aged 65 years and older are presented in Table 5.
Table 5. Multiple logistic regression for the reasons of UHN among the elderly Korean population
aged >65 years (2019-2020).
95% CI 95% CI
Variables B SE t p OR
Lower Upper Lower Upper

Cost-burden **

Sex

Intercept 1.395 0.403 0.601 2.188 3.457 0.001 4.034 1.824 8.920
Year 2020 *

Men —1.249 0.472 —2177 —-0.320 —-2.646 0.009 0.287 0.113 0.726
Women 0.000 2 . . . . . 1
Yes —0.692 0.456 —1.589 0.205 —1.517 0.130 0.501 0.204 1.228

Economic activities No 0.000 ) . . ) ' 1
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Table 5. Cont.

95% CI 95% CI
Variables B SE t P OR
Lower Upper Lower Upper
Mild symptoms ** Intercept 0.965 0.381 0.215 1.715 2.531 0.012 2.624 1.24 5.554
Year 2020 *
S Men —0.211 0.485 —1.165 0.743 —0434 0.664 0.81 0.312 2.103
ex Women 0.000 2 ) . . . . 1
E i activiti Yes —1.827 0554 —2917 -0.738 —3.298 0.001 0.161 0.054 0.478
conomic activities No 0.000 2 i . ' ) . 1

Abbreviations: ? referent group; CI, confidence interval; OR: odds ratio; SE, standard error, UHN, unmet healthcare
needs. *: The year 2019 was set as the reference category, and variables such as sex and economic activity were
simultaneously adjusted to analyze the OR of the reasons for healthcare unmet needs in 2020. **: The referent
category is ‘insufficient time’.

According to the simultaneous adjustment of variables, such as cost burden and
mild symptoms, the OR for the prevalence of UHN reasons in 2020 compared to that in
2019 was lower in the following groups: men, more than women regarding cost burden
(OR 0.287, 95% CI10.113-0.726, p < 0.05) and economically active group, more than the non-
economically active group with regard to mild symptoms (OR 0.161, 95% CI 0.054-0.478,
p <0.05).

4. Discussion

The present findings show that the prevalence of UHN among Korean elderly people
aged 65 years or older was 8.2% in 2019, which was one year before the COVID-19 pandemic,
but decreased to 7.6% in 2020, which corresponds to the first 12 months of the COVID-19
pandemic. The overall UHN prevalence from 2019 to 2020 was 7.9%, with no statistically
significant difference.

The prevalence of UHN in the present study is similar to 8.0% of the general popu-
lation of the European Union in 2018 [33]. In contrast, it is lower than 32.5% of Turkey’s
elderly population aged 80 years or older in 2018 [4] and higher than 2.8% of Taiwan’s el-
derly population in 2018 [17], 4.4% of the United States elderly population in 2019 [34], and
6.1% of the Malaysian elderly population in 2018-2020 [35]. As indicated, the prevalence
of UHN varies from country to country, and that of the Korean elderly population has
shown a tendency to decrease gradually in recent years. Despite no statistically significant
difference, contrary to this study’s hypothesis, surprisingly, the prevalence of UHN in the
Korean elderly population aged 65 years or older decreased during the first 12 months of
the COVID-19 pandemic compared to the same period in 2019. This trend may be esti-
mated due to the increase in telemedicine in the healthcare system during the COVID-19
pandemic [36]. The Korean government temporarily allowed telephone consultations and
remote prescriptions to prevent COVID-19 infection, and it increased nearly 150 times in
two years after temporary telemedicine was allowed [37,38]. This can be seen as start-
ing with the pilot telemedicine program for Korean expatriates conducted by the Korean
government [39]. Regarding this, a prior study reported that almost half the expatriates
living in developing countries reported unmet healthcare needs and further suggested that
telemedicine is a potential solution to meet these needs, especially in developing coun-
tries [39]. In the midst of the COVID-19 pandemic, a scoping review, including 45 preceding
studies on the use of telemedicine, reported that the United States had the most, followed
by China and Italy [40]. Therefore, this is considered to be an appropriate healthcare system
not only in quarantine situations for infection prevention but also for the elderly, in general,
who have difficulty moving alone or suffer mobility difficulties. However, it implies that
additional studies on the relationship between unmet healthcare and telemedicine are
needed to support this view. Furthermore, it is worth emphasizing that the healthcare
system constantly evolves over time according to the needs of the population [41]. As
announced in the UN report, preserving the rights and dignity of the elderly is of utmost
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importance [16]. To achieve that, implementing sustainable policies within the country or
community is required. Additionally, further investigations are needed to develop care
models and support services according to the needs of the elderly [15]. During the first
wave of the COVID-19 pandemic, previous studies reporting the prevalence of UHN as a
number were rare, making direct comparisons with our findings difficult. Nevertheless,
our findings support a previous report that during the pandemic compared to the same
period in 2019, continuous use of out-of-hours primary care service among the elderly
population in the Netherlands reduced other health problems unrelated to COVID-19 and
covered unmet treatment needs elsewhere in the healthcare system [42]. In contrast, our
findings are inconsistent with previous studies reporting that the COVID-19 pandemic
adversely affected access and delivery of healthcare services to meet the healthcare needs
of the elderly population during the first wave of the COVID-19 pandemic [25,29,43]. A
previous study reported that in six European countries (Belgium, France, Italy, Poland,
Spain and the United Kingdom), the UHN of the older population was affected by the
limited role of primary care due to crisis centralization in the hospital setting during the
first wave of the COVID-19 pandemic [25].

Unlike the comparison of the overall UHN incidence rate, the subgroup analysis
showed significant differences in variables, such as sex, marital status, education level,
and family income level. The prevalence of UHN was significantly higher among women
than among men, and with 2019 as the reference year, the OR for UHN prevalence in
2020 was 0.44 times significantly higher among women than among men. These findings
are in tandem with previous reports indicating that the OR of UHN among the Korean
elderly population aged 65 years or older was higher in women than in men based on the
KNHANES’ raw data analysis of 2007-2009 [44], 2013-2017 [45], and 2017 [5]. Our results
are also similar to the studies conducted in Malaysia [35] and Canada during the COVID-19
pandemic [46] and inconsistent with those reported in Taiwan [17]. In addition, the higher
prevalence of postponed and denied care for healthcare needs was similar to that between
June and August 2020 in 26 European countries and Israel [25]. In contrast, no sex difference
was observed in the rate of unmet healthcare needs among the elderly population living in
the United States community [8]. As revealed above, women seem more vulnerable than
men in most countries. According to a previous study, elderly Korean women have a longer
life expectancy than men and are more likely to be affected by diseases [31]. Korean women
are also economically disadvantaged due to their family care duties, which is fueled by
the patriarchal Korean culture [5]. This implies the need for sustainable measures to meet
essential medical and healthcare services for women.

According to the age variable, the findings of our study showed that the prevalence
of UHN was higher with age, but there was no statistically significant difference. These
results were similar to those of a prior study among the elderly Malaysians [35] and
Canadians [45] and in contrast to those of the youngest group among the elderly living in
the United States community [2]. In addition, the cost burden was the highest among the
reasons for UHN, especially in the group over 80 years of age, at 53.8%, but there was no
statistically significant difference. In Korea, the retirement age is generally 60 years and
65 years for civil servants. After retirement, some of the elderly run private businesses or
work part-time. Additionally, even if national health insurance is available to the entire
nation, medical expenses are bound to be a massive burden for the elderly. This is because
the older one gets, the more likely they are to have health problems, leading to higher costs.
For this reason, it is interpreted that variables, such as the prevalence of UHN and cost
burden, did not differ among the elderly Korean population. These imply that further
investigations are needed to identify the cause of differences between countries.

During the first wave of the COVID-19 pandemic, the OR for the UHN was 0.47 times
significantly higher in the divorced group compared to the cohabitation group. Our findings
are similar to those of a study conducted in Malaysia in 2018-2020 [35], Taiwan in 2017 [9],
and Turkey in 2017 [4]. This can be attributed to the divorced group facing more financial
difficulties than the cohabitation group. This suggests the need for the government or
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relevant local government agencies to periodically evaluate the healthcare needs of older
adults living alone and provide necessary healthcare services.

The prevalence of UHN according to the level of education was highest in the elemen-
tary or less group, with no significant difference in odds ratio. This finding contrasts the
result of a Malaysian study in which UHN prevalence was highest in the primary or lower
group [35] and is similar to that of a Taiwan study in which UHN prevalence was higher in
the elementary or lower group than in the secondary or higher levels group [17]. However,
another study in Turkey reported that the education level did not affect the prevalence of
UHN [4]. In Korea, individuals with low levels of education are likely to engage in jobs that
are physically demanding and are considered more active in health checkups. According
to Korea’s National Health Insurance, health checkups are offered once annually to office
workers and twice a year to physical workers, presumably affecting the prevalence of UHN.
To support this view, the need for further studies on the relationship between education
level, job classification, and unmet healthcare are suggested.

The prevalence of UHN according to family income level was significantly highest in
the lower-level group, but the OR was not significantly different in 2020 compared to 2019.
This finding is consistent with previous results indicating that low-income level can be a
vital risk factor for UHN [4,8,32,35,46,47]. This is likely because economic hardships are
the main concern of the elderly due to low income following retirement, as money is used
for day-to-day necessities rather than medical expenses. In particular, during the first wave
of COVID-19, it was emphasized that barriers to healthcare access should be carefully mon-
itored because postponed and denied healthcare could increase socioeconomic inequalities
in healthcare among the elderly [29].

In addition, the prevalence of UHN was higher in the non-economically active group
and the medical aid group than in the comparative groups, respectively, although not statis-
tically significant. Our findings are different from the results of a previous study reporting a
higher prevalence of UHN in the economically active group than in the comparative group
among the Malaysian elderly population aged 60 years and above during 2018-2020 [35].
The prevalence of UHN was higher in older adults with both Medicare and Medical than
in those with both Medicare and private insurance during the first wave of the COVID-19
pandemic in the USA [8]. In Taiwan, the UHN rate was higher for those working in the
government and private sectors than for employees and for those receiving health and
welfare benefits through the universal coverage system than those receiving pension, social
security, or health insurance [17]. These differences may be affected by the presence or
absence of economic activity and are presumed to be the reason for insurance coverage
standards varying across countries. Fortunately, in Korea, medical aid is also provided
to economically poor people; thus, all citizens benefit from health insurance coverage
regardless of their economic activity status. Nevertheless, it is necessary to confirm the
cause of the high UHN rate (11.6% vs. 7.9%) of the medical aid group compared to that of
the entire Korean population [48].

In the two years before and after the COVID-19 pandemic, only the sex, family income
level, and economic activity of the participants were significantly associated with the
prevalence of UHN. However, family income level was substituted as an adjustment
variable for odds ratio calculation because it was not statistically significant. Therefore,
sex and economic activity were adjusted for the calculation of OR for the prevalence of
UHN reasons.

The reasons for UHN among the elderly population aged 65 years and above are
statistically significant according to the period before and after the outbreak of COVID-19,
cost-burden before the outbreak of COVID-19, cost-burden and mild symptoms during
the first wave of the COVID-19 pandemic, and cost-burden during the two periods. The
cost burden is an important variable in failing to meet health and medical care needs.
Unusually, in 2020, there was a higher rate of responding to mild symptoms as a problem
that would get better over time compared to that in 2019 (28.6% vs. 25.2%). This reflects the
psychological state of unwillingness to visit the hospital due to the COVID-19 pandemic.
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Of the UHN reasons, women had the highest cost burden, and men had the highest rate of
mild symptoms during 2019-2020, and with insufficient time variable set as the reference
category, the cost burden was 0.72 times significantly higher in women than in men in 2020
compared to in 2019. This finding implies that cost burden is the most influencing factor
for UHN among elderly Korean women aged 65 years or older and is consistent with that
reported among the elderly population in Malaysia, in which women and those with poor
financial status were more likely to experience UHN [24]. Contrary to our findings, the
elderly men population in Taiwan was 0.65 times higher than that of women, suggesting
that economically active women do not face unexpectedly high medical costs because they
know that treatment costs are covered by universal coverage or social security schemes [9].

In the two years before and after the COVID-19 pandemic, the reasons for UHN
according to family income level were highest in the lower income level group and mild
symptoms in the middle-level or higher income level group. These results are consistent
with those of a previous study in which poor groups were more vulnerable to UHN [35].
Our findings are also similar to those of a previous study among the elderly in the United
States, in which those living in the zip code with the highest poverty rate had a higher
rate of UHN than those living in the zip code with the lowest poverty rate [8]. Contrary
to our research results, an earlier study reported that among 26 European countries and
Israel, there were few countries in which inequality in healthcare needs, such as reservation,
postponement, and refusal of medical treatment, was notable in the vulnerable groups,
such as the elderly, during the first wave of the COVID-19 pandemic according to income
level, with the exception of Poland, Italy, and Greece [29]. However, continuous research is
needed on the above-middle-income groups that regard mild symptoms as a problem that
is likely to improve over time.

Among the reasons for UHN, the economically active group had the highest cost
burden, and the economically inactive population had the highest mild symptoms. Iron-
ically, this suggests that the economically active group prioritized the cost burden over
health, and the economically inactive group put health before cost. The odds ratio for the
cost-bearing variable was not statistically significant, but the odds ratio for mild symptoms
was 0.84 times higher in the economically inactive population than in the economically
active population. This finding is similar to the results of a previous study on that the
elderly population with economic activity in Malaysia was higher [35]. This finding can
also be seen in the same context as a previous study that reported that socioeconomic fac-
tors (income and employment) and basic medical insurance subscriptions play important
roles in healthcare choices among elderly people living in Shanghai, China [49]. These
results imply that the economically inactive population cannot access necessary healthcare
services due to the cost burden. Therefore, the healthcare needs of the economically inactive
elderly population should be evaluated periodically [17,29,35]. Referring to the usefulness
of telehealth services during the COVID-19 pandemic, the OECD introduced the Wellness
Together application in Canada and underscored the need for basic policies to resolve the
economic barriers to healthcare [13,14]. Furthermore, the COVID-19 pandemic served as
an opportunity to clearly demonstrate the need for next-generation telemedicine [50,51].
Access to telemedicine is dependent on the patient’s ability to obtain and use technology,
which is typically dictated by age, educational background, socioeconomic status, and cog-
nitive condition involving fear appeal and coping appeal [52,53]. Therefore, as emphasized
in previous studies, our findings also suggest that healthcare systems are needed to address
the healthcare needs of the elderly population by considering economic vulnerability, creat-
ing an atmosphere to express healthcare needs, developing age-friendly health systems,
and ensuring continuous guarantee for equitable access to healthcare [7,9,29,43].

Taken together, these findings identified cost burden and mild symptoms as leading
reasons for UHN among the Korean elderly population aged 65 years or older. However,
these factors are likely influenced by a multitude of other factors, such as health literacy,
cultural beliefs, and access to information owing to the complexity of UHN factors. In
addition, factors such as changes in healthcare policies, availability of healthcare services,



Systems 2023, 11, 437

13 of 17

public perception of healthcare during the pandemic, and related demographic shifts may
all contribute to the observed trends. For these reasons, we propose follow-up studies
driven by the need for a more comprehensive exploration of the underlying reasons for
these primary factors are needed to provide a deeper understanding of the issue. Besides,
this study did not address potential non-COVID-19 factors in economic fluctuations, pol-
icy changes, or healthcare system modifications unrelated to the pandemic could also
contribute to shifts in UHN. Therefore, international longitudinal studies that screen out
COVID-19 or non-COVID-19-related factors are needed.

It is only natural that the need for healthcare is gradually increasing due to the
accelerated aging of the elderly population worldwide [49,54]. Ultimately, closing the gap
in access to healthcare services is a priority, and this may be possible with support for
healthcare policies for the elderly [49]. As everyone agrees, the top challenge to support
policy for the elderly will be securing financial resources [49]. Fortunately, along with the
COVID-19 pandemic, the use of healthcare robots in economic terms has rapidly increased
based on ICT and Artificial Intelligence (Al) in the elderly healthcare field [54]. This may
be an opportunity to increase access to healthcare systems and lower the prevalence of
UHN as part of tailored healthcare policies for the elderly. However, since healthcare
needs and systems vary across countries in individuals or populations, each country
should continue to make efforts to introduce and settle a tailored healthcare system for
the elderly by securing safety and efficiency through the order ability of public health
services, understanding social and cultural backgrounds, the disclosure of conflicts of
interest, addressing asymmetries in decision making, data development for risk assessment,
and consideration of differences in gender needs [49,54-56].

The strengths of this study are as follows. First, we compared the data related to UHN
before the COVID-19 pandemic and during the first wave of the COVID-19 pandemic
in 2020. Thus, we were able to provide evidence-based data suggesting the need for
systems to continuously meet the healthcare needs of the population after the COVID-19
pandemic. Second, this study introduced participants’ socio-demographic and economic
characteristics as independent variables and provided an opportunity to secure and share
the latest data of UHN through comparison with international studies.

However, the study has some weaknesses. First, we did not identify diseases as-
sociated with UHN during the investigation. In particular, during the first wave of the
COVID-19 pandemic, a follow-up investigation on the progress and impact of diseases
that were not addressed would have been important. Therefore, we suggest the need for
further research to identify major diseases associated with UHN and their reasons in the
elderly population.

Second, those who could not be accessed by the mobile examination vehicle without
surrounding help were excluded from the participants. In the future, such a study can
be conducted as a non-face-to-face survey, suggesting the need to actively promote the
development and application of elderly-friendly artificial intelligence-based telehealth.

Third, as shown at the bottom of Table 3, we also calculated odds ratios for 3 out of
8 response items (cost burden, mild symptoms, and insufficient time) to the UHN question.
The response rates of the remaining response items other than those three were too low,
so they were treated as missing values. Future studies with a larger sample size suggest
calculating the odds ratio of all response items to the UHN question.

Fourth, this study utilizes a cross-sectional design, which limits the ability to deter-
mine changes over time accurately. Accordingly, we propose a follow-up study with a
longitudinal study design to track UHN trends and assess the impact of the COVID-19
pandemic more comprehensively. Further investigations are also needed to explore po-
tential causal factors underlying the observed changes in UHN over time through a more
in-depth analysis.

Additionally, this study’s results may be limited in its generalizability, as the study
utilizes data from a nationally representative survey and may not be fully applicable to
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other populations or countries. Furthermore, the study focuses specifically on the elderly
Korean population, and the findings may not apply to other age groups or cultural contexts.

This study also lacks statistical significance. In science, the success of an experiment is
often determined by a measure of statistical significance. However, more than 800 scientists
and statisticians commented that judging research success or failure by statistical signif-
icance should end [57,58]. A special issue of The American Statistician, a professional
magazine published on March 20 to accompany the paper, made the manifesto very clear
in the preface to ‘Statistical Significance—Don’t Tell, Don’t Use” [58]. This is because an
experiment can be considered significant, that is, meaningful, even if, in reality, it makes
no difference. The authors thought that there would be some restrictions on access to
the healthcare system due to the COVID-19 pandemic and various accompanying circum-
stances. However, according to the findings of this study, this view has been reversed due
to the Korean government’s temporary permission for the telemedicine system. Therefore,
even if statistical significance was not secured, it is significant that the prevalence of UHN
in this study decreased in the year when the COVID-19 pandemic occurred than in the year
immediately before the outbreak. Further, these data can be seen as emphasizing the need
to change the direction of the healthcare system according to the circumstances of the times.
Meanwhile, between before and during the first 12 months of the COVID-19 pandemic,
there was no statistically significant difference in the prevalence of overall UHN among
the elderly Korean population aged 65 years or older, but a significant statistical difference
was shown between some variables in the subgroup analysis using sociodemographic and
economic variables, and prevalence of UHN reasons. Even if there is no statistically signifi-
cant difference in the overall UHN incidence comparison, based on the results showing
a statistically significant difference in the subgroup and reasons for UHN analysis, this
is considered to be meaningful in that it provided basic data to capture the direction of
future research.

5. Conclusions

Despite the several limitations in this study, during the first wave of the COVID-19
pandemic, the prevalence of UHN decreased compared to before the outbreak of COVID-19,
which can be attributed largely to the application of telemedicine owing to social distancing
and quarantine measures to prevent infection. Additionally, the main influencing factors for
UHN prevalence due to the COVID-19 pandemic were identified as women and cost burden.
To support these findings, we suggest that further investigations through a longitudinal
study design on the relationship between unmet healthcare and telemedicine due to the
COVID-19 pandemic be conducted. In conclusion, the authors recommend that sustainable
healthcare policies and systems be tailored to address the targeted population’s healthcare
needs, even beyond the COVID-19 era.
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