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Abstract: Objectives: We examined the effect of loneliness and the role of two mediating factors,
depressive symptoms and malnutrition on subjective age among older adults during the 2020 COVID-
19 pandemic, and explored how the pandemic is affecting subjective age. Design: A convenience
sample of 201 older adults aged 65 and over was interviewed. Using bootstrapping, we tested the
strength and significance of the indirect effect of depressive symptoms and malnutrition (mediators)
on the relationship between feelings of loneliness and subjective age. Results: The relationship
between feelings of loneliness and subjective age during the COVID-19 pandemic was mediated by
malnutrition, but not by depressive symptoms. In addition, the participants felt older during the
COVID-19 pandemic compared with the preceding period. Conclusions: An association was found
among feelings of loneliness, malnutrition, and subjective age. To overcome these feelings in times
of crisis like the pandemic, it is essential to develop new communication methods (technologies
for managing and addressing the needs of the older population; technologies to encourage social
engagement, and technologies for managing and providing remote medical services) for and with
older adults that are effective in reducing loneliness, and to promote good nutrition. Possible practical
solutions include new social network technologies for reducing loneliness combined with continued
reliance on phone communication as an intervention of psychological support to promote a healthy
lifestyle and prevent malnutrition.

Keywords: feelings of loneliness; subjective age; malnutrition; COVID-19; older adults

1. Introduction
1.1. Subjective Age of Older Adults

Subjective age refers to the degree to which people feel younger or older than their
chronological age [1]. Like chronological age, subjective age contributes to a variety of
developmental outcomes [2]. People who feel younger than their chronological age are
usually better off than those who feel their actual age or older [3]. For instance, the outcomes
of one of the only meta-analyses that has investigated the longitudinal effect of subjective
age on future health and longevity among adults (average age 57–85 years) revealed that
feeling younger is connected with improved physical health and longevity [4]. Furthermore,
a correlation has been found between younger subjective age and important developmental
processes, such as enhanced subjective wellbeing [5], better cognition test performance [6],
and having fewer depressive symptoms [7]. Research has found that feeling younger
than one’s chronological age is associated with higher levels of subjective wellbeing [5],
greater life satisfaction [8,9], and more positive affect [5,10]. Younger subjective age is also
associated with having a sense of meaning in life, higher levels of optimism, and more
successful aging [8]. Similarly, feeling younger correlates with a decreased likelihood of
experiencing a major episode of depression [11] and reduced symptoms of depression [12].
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In another meta-analysis, women reported a younger subjective age compared to that
reported by men [13]. Later studies have provided more evidence that being a woman
is correlated with younger subjective age [5,14,15]; however, others have not found this
correlation [6,16–18]. The impact of loneliness on subjective age is not clear; one study
found that a decrease in loneliness resulted in a decrease in subjective age, but, changes in
objective social indicators did not predict changes in subjective age [19].

1.2. Loneliness in Older Adults

The definition of loneliness is the gap between real and wished for social relation-
ships [20,21]. Similar to subjective age, loneliness is a subjective concept and not an objective
social manifestation [20]. Although loneliness can be connected with objective aspects of
the social network including the number and frequency of actual social contacts, it is not
synonymous with these aspects and it still represents the qualitative elements of relation-
ships [22].

With a few exceptions, the majority of past research has emphasized the role of lone-
liness as a strong predictor of morbidity and mortality [23,24]. A considerable body of
research has pointed out that a high level of loneliness is a major risk factor for cardio-
vascular diseases [25], disability [26], poor sleep hygiene [27], impaired cognition [28],
and impaired physical functioning [22]. These negative effects of loneliness might explain
the possible association between feelings of loneliness and subjective age, and in contrast,
the negative correlation between size of friendship network and self-perception of age
(for example, the finding that women who felt themselves younger than their actual age
had larger friendship networks [29]. Moreover, a recent study suggested a plausible causal
model of loneliness leading to morbidity and mortality, and found evidence of mediation
by subjective health, depressive symptoms, and functional limitations [30].

Although objective indicators of social relationships also predict health and well-
being [31,32], these are generally thought to exert a somewhat smaller effect in comparison
to loneliness. However, there is general consent that loneliness increases with age among
older adults [33]. This is not surprising given the many objective losses that take place in
advanced age [33]. Objective losses include, for example, retirement because it is often
associated with the narrowing of one’s social network or the death of a spouse, siblings,
and close friends, which also result in reduced social contact [34,35].

1.3. Mediating Factors

In addition to the possible direct correlation between loneliness and subjective age,
during a crisis like the Coronavirus disease (COVID-19) pandemic, feelings of loneliness
can have far-reaching implications for the life of older adults, which could shed light on
some of the effects of feeling lonely on subjective age during a crisis. Two specific mediators
are likely to be at play—depressive symptoms and malnutrition.

1.3.1. Depressive Symptoms

According to the 2001 World Health Organization (WHO) Global Burden of Disease
Study, depression is a serious public health problem among individuals, families, and
societies throughout the world. The WHO estimated that depression was the fourth leading
contributor to the global burden of disease in 2000, as measured by disability-adjusted
life years [36]. Although depression rates are generally lower among older adults (5.4%)
compared to middle-aged (9.8%) and younger (7.4%) adults, the rate among seniors in the
United States has continued to rise in recent decades [37–39]. In addition, the reported
rates of depression in the older population of the US may be underestimated. This is
because depressive symptoms can be masked as physical complaints or initially appear to
be cognitive impairments in this age group, moreover, the stigma of mental illness may
inhibit depressed older adults from seeking treatment.

Depression is one of the negative health outcomes linked to loneliness as well as
disability, and cognitive decline [40–43]. For example, a study in Ohio retirement commu-
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nities found that older individuals who reported feeling lonely had significantly higher
depression scores [44]. However, the experiences and consequences of loneliness may
vary greatly. Moreover, because subjective age reflects self-perception, it is also related
to many psychological factors among older adults. Research has shown that people who
feel younger than their chronological age tend to be mentally healthy and have fewer
psychological problems [11,12]. In addition, younger subjective age has been associated
with less stress [1], fewer depressive symptoms [45,46], and strong mastery beliefs [45,47].

1.3.2. Malnutrition

Malnutrition is defined as a state in which a deficiency, excess, or imbalance of
energy, protein, and other nutrients causes measurable adverse effects on tissue and
body form (body shape, size, and composition), function, and clinical outcomes [48].
It is more prevalent as age increases [49–51]. The etiology of malnutrition is multifactorial;
adverse physiological, psychological, and social causes of malnutrition in older adults
are consistently reported in the literature [52]. Aging is accompanied by physiological
changes that can negatively impact nutritional status, for example, sensory impairment
may result in reduced appetite and poor oral health, and dental problems can lead to
difficulty chewing, inflammation, and a monotonous, poor-quality diet. Progressive loss
of vision and hearing may also limit mobility and affect the ability to shop for food and
prepare meals [53,54].

In addition to loneliness and depression, other psychosocial and social changes char-
acteristic of older adults, such as cognitive impairment, heavy use of medication, periods
of lengthy hospitalization, retirement from paid work, bereavement, and increasing frailty
can also contribute to poor nutritional status [54,55]. These factors affect the ability of
older adults to meet dietary needs or to digest, absorb, utilize, or excrete nutrients that are
ingested, leading to reduced energy intake and lean body mass. This, in turn, may result
in a reduced metabolic rate, a corresponding decline in total energy expenditure, and
potentially to malnutrition [56–58]. Thus, malnutrition, like other unhealthy outcomes of
old age, may also be associated with subjective age [45].

2. The Current Study

In response to the COVID-19 pandemic that began in 2019, a policy of social distancing
was initiated worldwide. Although circumstances necessitate such extreme measures, social
isolation presents a risk for adverse health effects [59]. Older adults who are at greater risk
for COVID-19 health complications are likely to remain in strict self-isolation longer than
other age groups; therefore, the effects of isolation and ensuing loneliness may be especially
severe for them [60]. Loneliness reflects subjective distress resulting from a discrepancy
between desired and perceived social relationships. Unfortunately, it causes a host of poor
outcomes, such as depression, anxiety, physical morbidity, and mortality, and might also
correlate with older subjective age, which is associated with further health risks [4].

The current study assessed the status of feelings of loneliness and subjective age
among older adults during the COVID-19 pandemic. We identified the factors underlying
the association between the two and explored the role of two potential mediating factors—
depressive symptoms and malnutrition. The study also explored how subjective age is
changing during the COVID-19 pandemic.

In light of the literature reviewed, we posited three hypotheses:

1. In comparison with the period before the pandemic, older adults feel older in age
during the pandemic.

2. Feelings of loneliness are associated with subjective age during times of crisis.
3. Feelings of loneliness are indirectly associated with subjective age during crises

through depressive symptoms and malnutrition; lonely older adults feel older dur-
ing crises, and this is associated with higher levels of depressive symptoms and
malnutrition.
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3. Method
3.1. Study Design and Participants

This was a cross-sectional study of a convenience sample of 201 older adults aged
65 and over, who represent the two main ethnic groups living in Israel, Jews and Arabs.
Inclusion criteria were age 65 and over and the ability to speak and understand (but not
necessarily read) Hebrew or Arabic. The refusal rate was 21 percent.

3.2. Procedures

The Research Ethics Committee of the college at which the research took place ap-
proved the study. Those who agreed to participate received an explanation about the study
and their right to withdraw at any time without penalty. Strict confidentiality was main-
tained. Professional interviewers collected the data in telephone interviews (in compliance
with pandemic-related restrictions), using appropriate translated, validated, and structured
questionnaires. The participants were recruited randomly. The final sample comprised
201 participants: 100 Jews and 101 Arabs. The data were collected in April and May 2020.

3.3. Measures
3.3.1. Independent Variable: Loneliness

Loneliness was measured by a single direct question: “Do you sometimes feel lonely?”
with four options: never, seldom, sometimes, often.

3.3.2. Dependent Variable: Subjective Age during a Crisis (the COVID-19 Pandemic).

Subjective age was measured by two direct questions: “On a scale from 0 to 5, how old
do you feel?” The six options were on a scale between 0 = younger than my actual age, and
5 = older than my actual age. The participants were asked to refer to the time before the
COVID-19 pandemic and the time during the pandemic.

3.4. Mediators
3.4.1. Depressive Symptoms

Depressive symptoms were measured using the GDS (Geriatrics Depression Scale; [61]).
This questionnaire was chosen because it is a simple and reliable tool that allows the ex-
amination of depressive symptoms among older adults without requiring a professional
interviewer. The instrument is composed of 15 items in a yes (1)/no (2) response format.
The internal reliability (Cronbach’s alpha) was 0.80.

3.4.2. Malnutrition

Malnutrition was measured using the NSI (Determine Nutrition Screening Initiative)
instrument, developed by the American Diabetes Association, the American Family Doc-
tors Association, and the National Council of Old Age to detect older adults at risk for
malnutrition. The questionnaire is composed of 10 items, in a yes (with changing scores)/no
(0) response format.

3.5. Covariates

We controlled for the socioeconomic variables of gender (dichotomous; 0 = male,
1 = female), age, years of education (both continuous), and marital status (with partner = 1,
or without a partner = 0).

All the instruments were translated into Hebrew and Arabic by bilingual translators.
The complete questionnaire underwent a pilot test. The questionnaire took approximately
15 min to complete, the verbal instructions were comprehensible, and there was no need
for further changes prior to administering it.

3.6. Data Analyses

The data analyses included four stages. In the first stage, descriptive statistics were
employed to calculate the means and standard deviations of the continuous variables and
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the percentage and frequency of the categorical variables. In the second stage, in order to
test the first hypothesis regarding the difference in subjective age before and during the
COVID-19 pandemic, a paired t-test was used. In the third stage, bivariate analyses were
performed to examine the association between subjective age and the independent variable,
mediator variables, and socioeconomic variables using an independent t-test, one-way
ANOVA, and Pearson or Spearman correlation tests.

In the fourth stage, mediation analyses were then computed, and the selected media-
tors (depressive symptoms and malnutrition) were entered to test the components of the
mediation model (Model 4). The bootstrapping method was used to assess the indirect
effects of the mediation model [62,63]. Thus, the mediation model was examined by directly
testing the significance of the indirect effect of the independent variable (IV; feelings of
loneliness) on the dependent variable (DV; subjective age) through the mediators (MeV; de-
pressive symptoms and malnutrition), while controlling for background variables that had
been identified in the bivariate analyses as significant.

This method is based on regression analysis and calculates the direct effect (weight C’,
with a mediator), total effect (C, without mediator) and indirect effects (a × b weights) of
an independent variable on a dependent variable. The total and specific indirect effects
were calculated through bootstrapping, set at 5000 samples. Confidence intervals were
calculated using this method by sorting the lowest to highest of these samples, yielding
a 95-percentile confidence interval (if the number 0 falls within the confidence intervals,
the tested effect is nonsignificant).

All analyses were run using SPSS 25.0 with the PROCESS statistical program [62].
All estimated effects reported by PROCESS are unstandardized regression coefficients.

4. Results

Table 1 presents the background variables, the descriptive statistics for the mediators
and the independent and dependent variables of the sample. The majority of the partici-
pants were women, aged between 65 and 95 (mean = 74.3, SD = 6.3) with moderate health
status (Mean = 3.61, SD = 1.15). Their education ranged from 6 to 21 years (Mean = 10.0,
SD = 4.0) and most had a partner (71.1%). About 50% were Arabs and the others, Jews.
No differences were found between the two ethnic groups (data not shown).

Table 1. Descriptive statistics of the study variables (N = 201).

Background Characteristics N Valid % Mean SD Range

Gender
Male 96 47.8

Female 105 52.2
Health status 3.61 1.15 1–5

Age 74.3 6.3
Education 10.0 4.0

Marital status
No partner 54 26.9

Has a partner 143 71.1
Missing value 4 2.0

Independent variable
Loneliness feelings 2.2 1.1 1–4

Mediators
Depressive symptoms 4.77 3.2 0–15

Malnutrition 6.82 4.3 0–20
Dependent variable

Subjective age during COVID-19 1 pandemic 2.94 1.73 0–5
1 Coronavirus disease.

The feelings of loneliness of the participants were medium (Mean = 2.2, SD = 1.1);
depressive symptoms were fairly low (Mean = 4.8, SD = 3.2); malnutrition was low-to-
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medium (Mean = 6.8, SD = 4.3) and subjective age during the COVID-19 pandemic was
medium (Mean = 2.94, SD = 1.73).

The first hypothesis is supported by the results of the paired t-test. A difference was
indicated between the two times, and the participants felt older during the pandemic
(see Table 2).

Table 2. Paired t-tests between subjective age during the COVID-19 pandemic and subjective age
before the COVID-19 pandemic (N = 201).

Variable Mean SD t p Value

Subjective age before COVID-19 pandemic 2.76 (1.7)
2.3 0.03Subjective age during COVID-19 pandemic 2.94 (1.7)

The results of the bivariate tests of the association between the research variables
and subjective age during the COVID-19 pandemic reveal that the only demographic
variable that correlated significantly with subjective age during the crisis was marital status
(having a partner correlated positively with lower subjective age, see Table 3).

Table 3. Results of bivariate tests between demographic characteristics, loneliness (the independent
variable), mediators and subjective age during COVID-19 pandemic (N = 201).

Variables Subjective Age during the COVID-19 Pandemic
Mean SD Test a p Value

Demographic characteristics
Gender Male 2.75 1.8

t = −1.50 0.14Female 3.11 1.7
Age r = −0.05 0.52

Education r = −0.08 0.29

Marital status
With partner 2.77 1.7

t = −2.41 0.02Without partner 3.43 1.68
Independent variable

Loneliness feelings r = 0.75 0.000
Mediators

Depressive symptoms r = 0.22 0.002
Malnutrition r = 0.27 0.000

a t = independent t-test; r = Pearson correlation coefficient.

The results reveal that all the independent and mediation variables were significantly
related to the dependent variable. High levels of loneliness, depressive symptoms, and
malnutrition correlated positively with subjective age during the pandemic.

The Mediation Analyses

Using the PROCESS model 4 [62,63], we tested the second and third hypotheses that
during the crisis, feelings of loneliness would be associated directly with subjective age, and
indirectly associated with subjective age through depressive symptoms and malnutrition,
controlling for covariates (see Table 4 and Figure 1). The results indicate a significant total
direct effect (path c; without mediators) of loneliness on subjective age, and a significant
indirect effect through malnutrition as a mediator. No indirect connection was found
between the second mediator (depressive symptoms) and subjective age. No significant
associations were found between the background variables and subjective age.
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Table 4. Summary of the mediation model analyses using 5000 bootstraps (N = 201).

Covariates Independent
Variable

Mediating
Variable

Dependent
Variable Covariates→DV IV→M MV→DV Direct Effect

IV→DV Indirect Effect Total Effect Adj R2

(IV) (MeV) (DV) (path a) (path b) (path C’) (a × b) 95%CI (C) R2

Age group
Loneliness

feelings

Depressive
symptoms

Subjective
age during
COVID-19
pandemic

ns
0.16 ** 0.27 0.27 * 0.04 −0.003–

0.14
0.35 ** 0.15 ***Gender ns

Marital status ns
Education Malnutrition ns 0.50 * 0.08* 0.04 0.002–0.13

Notes: Value labels of categorical variables: IV = Independent variable; M = mediator; Adj R2 = Adjusted R2; DV = Dependent variable; Age group (1 = 65–74, 2 = 75 and older); gender (1 = male, 2 = female);
marital status (1 = has partner, 2 = no partner); ns = not significant. * p < 0.05. ** p < 0.01. *** p < 0.001.
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5. Discussion

The present research was conducted during the COVID-19 pandemic. During this
crisis, older adults are being considered a population at risk; therefore, people of this age
are expected to maintain physical distance and reduce the frequency of leaving their home
as much as possible [64]. In light of the loneliness potentially caused by social and physical
distancing, the purpose of this study was to examine the possible connection between
loneliness and subjective age during the COVID-19 pandemic, and to investigate whether
loneliness was indirectly associated with subjective age through depressive symptoms and
malnutrition. Finally, an attempt was made to determine whether older adults, at a time
when their age puts them at risk in terms of physical and mental health, felt older than
their chronological age [1].

The research findings confirm the first hypothesis: the older adults’ subjective age
was higher at this time of crisis compared with a less stressful time. This result is consistent
with those of other studies [1,65] that showed that older adults had a higher subjective age
in times of crisis, distress, and stress. There are several possible explanations of this finding.
First, the influence of stress and age are interactive. Psychological stress can both imitate
and worsen the effects of aging, with older adults usually showing greater immunological
impairment and stress than younger adults [65]. Previous studies have shown that older
subjective age is related to higher levels of stress [66,67]. This could be particularly true
for daily stressors, which, if they accumulate, create persistent irritation and overload that
may result in more serious stress reactions [68,69] such as less energy. The resulting feeling
(or actual state) of exhaustion is consistent with feeling older.

With regard to the second and third hypotheses, the results indicate a direct and
positive connection between feelings of loneliness and subjective age; the lonelier the
participants, the higher was their subjective age. This finding is also consistent with the
literature [19,29]. The size of one’s social network, the satisfaction related to it, and feeling
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part of the social network have been found to be associated with subjective age [29,70].
Researchers have also found that the connection between loneliness and subjective age
is bidirectional. Having a large social network is associated with younger subjective age;
older adults who feel younger tend to be friendlier than their cohorts who feel older, and
conversely, feeling older than one’s chronological age may limit the desire and capacity for
maintaining social relationships, which may reflect compromised physical and emotional
well-being [29]. The examination of two variables that might mediate the direct connec-
tion between loneliness and subjective age confirmed the effect of malnutrition, but not
depressive symptoms.

Previous research has addressed the connection between loneliness and malnutrition,
and has found that loneliness may affect appetite and nutrient intake through a decline in
mood, physical functioning, or cognition [71]. These, in turn, combined with the difficulty
of eating alone and changes in social status, particularly due to the loss of a spouse or
friends of the same age group, can further inhibit appetite [72]. In comparison, eating with
others can help prevent malnutrition. It increases caloric intake, is related to healthier food
habits [73,74], and maintains the motivation of older adults to eat and cook, providing
them with opportunities for social interaction and connectedness [75]. Another possible
explanation is the association between deconditioning and loneliness, deconditioning
contributes to frailty and fear of falling. The fear of falling could also contribute to avoiding
grocery shopping and a diminished desire to stand while preparing meals. To the best of
our knowledge, the finding of a correlation between malnutrition and subjective age is
new. It can be explained by the findings of previous research that in older adults, a young
subjective age is associated with good health, functional health, and wellbeing [4,45].
Moreover, a comparison between unobserved (blood pressure and telomere length) and
observed (grip strength, expiratory flow, and waist circumference) health measures found
that the observed health measures were connected to younger subjective age [2]. Against
this background, it can be assumed that inadequate nutrition that leads to malnutrition
could become an observed health problem that influences functional health. These findings
help explain the connection between malnutrition and subjective age.

6. Conclusions and Implications

The results of the present study indicate that there is an association between feelings
of loneliness and malnutrition and subjective age. The primary conclusion is that loneliness
affects both malnutrition and subjective age (which, as noted, is associated with numerous
negative psychological and physical outcomes). To help older adults overcome these
feelings, particularly during a pandemic and quarantine, it is important to develop new
communication methods such as technologies for managing and addressing the needs of
the older population, technologies for managing and providing remote medical services,
and technologies to encourage social engagement. Older adults who do not have access
to advanced social network technologies can use more basic technologies like routine
phone calls with family and friends. MAH (Mental Health America) suggests 10 structured
question in order to make a brief check on the physical, social, mental and nutritional status
of older adults). Moreover, volunteers and friends can visit under the Covid-19 safety
regulations, or occasional visits to a park and being among other people can be helpful.
Similarly, the families of older adults should receive guidance on technology, so that they
can meet while social distancing. Another option is to encourage neighbors in the same
building to talk to each other and find ways for mutual support.

Apart from loneliness, it is necessary to address the issue of subjective age, which has
been found to rise during crises in general, and during the current quarantine, in particular.
Subjective age is associated with many health outcomes. Therefore, when older adults
are required to stay home as much as possible, it is imperative that policymakers take
measures to relieve their loneliness and see that they have proper nutrition. One possible
means for achieving these two related outcomes is to provide psychological-nutrition
intervention [76] by telephone (this kind of intervention includes a weekly telephone
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call for about half an hour, including general talks and nutrition guidelines). This would
provide human contact, as well as nutritional guidelines and encouragement to cook and
eat healthy foods.

Three limitations of the current study should be noted. One is the cross-sectional
study design, which does not allow for the prediction of a causal relationship between
the variables. Future research should use longitudinal data to examine the relationship
between feelings of loneliness, malnutrition, and subjective age. A further limitation is the
use of only one question concerning loneliness. However, previous studies have also used
a single question for this purpose [77]. Third, the ability to generalize the findings is limited,
because the sample and the sampling procedure did not guarantee the representativeness
of Jewish and Arab older adults. The sample included only older adults who answered
the telephone at the moment the researchers called. Those who did not answer or did not
have a telephone are not represented in this study. Fourth, all variables were measured at
the same time, therefore, general attitudes and emotions may have had an influence on all
ratings. These various factors may have biased the results.

Despite these limitations and the difficulty of making generalizations, the present
study provides initial insights into the mechanisms of the association between loneliness,
malnutrition, and subjective age during periods of imposed social isolation.

Future research could use a randomized sample that includes a personal income
variable for each participant since personal income has a direct effect on nutritional intake.
Another possible topic of study could address malnutrition and feelings of loneliness due
to reduced hearing/vision abilities in older adults, and the difficulty of shopping and
cooking on the one hand and keeping social relationships on the other hand, especially in
times of crisis such as the COVID-19 pandemic when communication is very difficult due
to the masks, especially for older adults with reduced vision/ hearing abilities.
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