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Abstract: Background: In recent years, with the development of the social economy and an im-
provement in health consciousness, the levels of demand and consumption for healthcare products
have been increasing rapidly among the elderly. However, the irrational consumption of healthcare
products has caused widespread concern, as it can generate economic losses and have negative effects
on psychological health. Therefore, it is critical to identify the variables that can reduce tendencies
toward irrational consumption in the area of healthcare products. This study aimed to explore the
relationship between the irrational consumption tendencies of healthcare products, social support,
and loneliness among elderly people in Hangzhou, China. Methods: In 2021, a cross-sectional survey
involving 485 elderly people from three districts in Hangzhou, China, was conducted. Descriptive
statistics were calculated for socioeconomic status and demographic characteristics, level of lone-
liness, social support, and irrational consumption tendencies. A structural equation model was
used to test the impact of social support on the irrational consumption tendencies of healthcare
products among the elderly and to explore the mediating effects of loneliness. Results: The findings
reveal that the average levels of social support and loneliness among the elderly were 30.63 points
(total = 44 points) and 6.88 points (15 points), respectively. The average scores of the four subscales
of irrational consumption tendencies, which were named susceptibility to persuasion, interpersonal
influences, pursuit of added value, and fears of aging were 2.48, 2.93, 2.48, and 3.17 points (5 points),
respectively. Social support had a significant effect on irrational consumption tendencies, and loneli-
ness played a partial mediating role between social support and irrational consumption tendencies.
Conclusions: A relationship model was constructed to examine the association between loneliness,
social support, and irrational consumption tendencies among older people in relation to healthcare
products. From a social support and psychological perspective, advice and countermeasures are
proposed to prevent the irrational consumption of healthcare products among older people.

Keywords: social support; loneliness; irrational consumption tendencies; the elderly

1. Introduction

China’s aging society has had a significant impact on consumption, and the country’s
large elderly population has become an important consumer group of many products on the
current market. With the development of the social economy and the increase in the living
standards of Chinese residents, health awareness among the elderly is constantly enhanced,
which is manifested in the increasing consumption and even irrational consumption of
healthcare products [1-3]. Irrational consumption can be defined as the irrational purchase
decision made by consumers when they are affected by various factors. It can also be
characterized by impulsiveness (i.e., unconsidered purchase behavior or sudden purchase
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intention) and blindness (i.e., purchase intention caused by following trends or being
influenced by the outside world) [4]. The phenomenon of the irrational consumption of
healthcare products among the elderly often occurs against the backdrop of a multitude of
other factors, such as the physiological and psychological factors that impact older people,
health knowledge reserves, family structure, levels of social interaction, and the marketing
of healthcare products [2,5-7]. Older people buying healthcare products irrationally and
taking them unscientifically not only causes serious financial loss and increased financial
burden but also has adverse effects on the physical and mental health of older people [8].
In recent years, the irrational consumption of healthcare products by the elderly has caused
widespread concern in society [2,9]. It is very important to take measures to prevent the
elderly, who have irrational consumption tendencies, from developing irrational consump-
tion behaviors. In this study, the irrational consumption tendency of healthcare products
among the elderly refers to the tendency or the willingness to make an irrational purchase
decision on healthcare products among the elderly.

At present, neither China nor the international community has provided a clear def-
inition of healthcare products [10]. In mainland China, the General Standard for Health
(Functional) Food GB16740-97, defines healthcare products as being comparable to general
food types, as they are able to regulate the functions of the human body. They are regarded
as suitable for certain people to eat but are not recognized as being able to cure diseases [11].
In foreign countries, these products are called dietary supplements (nutraceuticals), which
are generally regarded as supplements that offer health benefits extending beyond their ba-
sic nutritional value, since they not only supplement an individual’s diet but also contribute
to the prophylaxis and/or treatment of a disease or disorder [12].

Due to excessive propaganda of healthcare products and the absence of adequate
health education, older people have a lack of knowledge about healthcare products. Mean-
while, the sellers of healthcare products use means such as celebrity publicity and online
marketing to publicize the information about healthcare products falsely, thus misleading
the consumption choices of the elderly and increasing the possibility of irrational con-
sumption of healthcare products [13]. A survey that was carried out to examine healthcare
product awareness among the elderly in Chongqing, China, showed that 23.42% of par-
ticipants viewed healthcare products as a panacea. Moreover, only 14.13% and 28.7% of
the elderly paid attention to the batch numbers and labels on healthcare products during
their purchasing process. In China, 48.1% of the elderly did not know the production
batch numbers of the healthcare products at all, and 18.8% mistakenly believed that health-
care products could cure diseases [14]. The studies show that most elderly have a lack
of knowledge about healthcare products and misunderstand the function of healthcare
products [15].

A vague concept of healthcare products has led to confusion and misunderstanding
when elderly people purchase healthcare products. For example, elderly people have
doubts about the following questions: Are healthcare products a substitute for food? Are
healthcare products equivalent to drugs? Is the dosage of healthcare products not limited?
Should healthcare products be applicable to a specific group? Is the quality of healthcare
products directly proportional to the price and exquisite packaging [16-19]?

By analyzing the related literature, the irrational consumption of healthcare products
is often defined as the consumption behaviors, such as purchasing useful but unsuitable
healthcare products, paying money that is beyond the scope of one’s consumption ability,
purchasing healthcare products that are unapproved or even harmful to one’s health.
According to the Survey Report on the Consumption of Healthcare Products for the Elderly
released by the Shanghai Consumer Rights and Interests Protection Commission in 2018,
nearly 70% of older people had purchased healthcare products in the last year, and nearly
40% of children believed that their parents had an irrational consumption of healthcare
products [20,21].
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Because most elderly have a lack of knowledge about healthcare products, there
are irrational consumption behaviors without self-awareness. The study focused on the
irrational consumption tendencies of healthcare products among the elderly.

Studies related to the consumption of healthcare products have referred to consump-
tion motivations, influencing factors of consumption, customer fraud, and irrational con-
sumption. The irrational consumption of healthcare products among the elderly is affected
by many factors [22,23]. In an investigation into the consumption of healthcare products
among 400 elderly people in Qingdao and Yantai, the results suggested that the factors
affecting purchasing decisions mainly included physical health, psychological factors,
cognitive function, recommendations by acquaintances, and advertising [24].

Due to a decline in physical functioning and greater susceptibility to chronic dis-
eases, health-related needs play an important role in irrational consumption among the
elderly [25]. In addition, because the health literacy level of the elderly is generally low,
there is no sufficient knowledge to support correct selections for health products [26-28].
Psychologically, seeking mental comfort and finding ways of minimizing loneliness are
also significant factors that influence decisions to purchase healthcare products among
the elderly [25]. There are different views on the relationship between cognitive function
and irrational consumption among the elderly. Some studies have shown that age-related
cognitive decline leads to reliance on simpler strategies. That is to say that older adults
tended to look up less information and take longer to process it and used simpler, less
cognitively demanding strategies [29]. During medical decision-making, older people have
higher error rates in processing information than other populations, regardless if the task
simple or complex [30]. However, a few studies have found a rich experience and strong
information processing ability of the elderly in completing decision-making tasks [31].
One particular survey about consumer behavior in relation to healthcare products found
that, among older people, the emotional value and emotional experience were positively
correlated with trust and purchasing intentions [3]. Moreover, in terms of familial and
social factors, family support, social support, and participation in social activities may
influence the consumption of healthcare products in older people [9]. By reviewing the
extant literature, the factors influencing irrational consumption were identified and can
be summarized in the three dimensions of physiological factors, psychological factors,
and social factors. Although physiological factors, such as cognition, comprehension, and
memory decline, may be important motivations for irrational consumption among the
elderly [32], social factors (e.g., social support) and psychological factors (e.g., loneliness)
are also important predictors.

Social support refers to the general or specific supportive resources that individuals
can gain from others or from their social networks, which can help them to deal with
certain difficulties [33,34]. A total of 40% of older people in China live alone, which can
lead to serious social isolation [26-28]. With advancing age, retirement, illness, and fewer
opportunities to participate in society, older people are limited in the range of activities
that they can engage in. The elderly are more likely to be restricted in their ability to access
information, which may hinder their ability to utilize positive social supports [35-38].

The ability to access and process information tends to be hampered by insufficient
social support, which may increase the likelihood of irrational consumption. However,
another study showed that excessive social interaction may promote consumption by
comparison [32]. When faced with an absence of information, individuals are more likely
to show high levels of interpersonal trust [39,40]. Older adults rely more on interpersonal
influence than deliberation when making choices [41]. They may be especially susceptible
to emotional advertising appeals and marketing campaigns that do not provide useful
information or are deceptive, thus increasing the likelihood that older adults will fall victim
to scams [42].

These findings suggest that there may be a mediating variable between social support
and irrational consumption. Several studies have shown that social support is related to
loneliness [2,43]. Loneliness is a feeling of a gap between the interpersonal relationship that
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an individual has and the interpersonal relationship that they expect to have. Weiss divided
loneliness into emotional loneliness and social loneliness [44]. Loneliness is largely borne
out of being isolated from the outside world, and it can be alleviated by strengthening
social connections with others [28]. The main factors affecting loneliness in the elderly are
demographic factors and social support. Low levels of contact with family and friends and
low levels of activity are uniquely linked to social loneliness [45,46].

Some studies have shown that social support has positive effects on reducing loneliness
in the elderly [2]. To reduce the negative impact of loneliness and insufficient social support,
older people should actively engage in wider social interaction with groups or organizations
so0 as to enjoy better social support [25].

The mental demand of some older adults may be satisfied by the spiritual comfort
gained from the social network [47,48]. However, there may be different ways that elderly
people seek social support, and they may also experience varying intensities of loneliness,
which may lead to differences in irrational consumption tendencies [32].

According to the psychological characteristics of the elderly, this study aimed to
examine the relationship between social support and the irrational consumption tendencies
of healthcare products, while also exploring the mediating effect of loneliness.

2. Materials and Methods
2.1. Design and Sample

A cross-sectional study was conducted from 1 May to 30 June 2021, in Hangzhou,
Zhejiang Province, China. The sample size calculation formula was as follows:
n= Z%_‘X/ZP(l —P)/u?, Z%—oc/Z =1.96, u = 0.05. According to data sourced from the
Zhejiang Statistics Yearbook, during this period, Hangzhou was home to 1,882,618 older
people. We assumed P = 0.5, and based on the formula calculation, n = 384. Considering
the possible sample loss, a pre-survey was conducted in Binjiang District, Hangzhou, and
50 questionnaires were distributed, of which 41 questionnaires were deemed valid. Finally,
the sample was increased by 18%, such that n = 468.

To enhance the representativeness of the sample, this study employed a stratified
multistage sampling design. First, based on per capita GDP, Hangzhou was divided
into high, medium, and low GDP groups (Gongshu District, Xihu District, and Qiantang
District). According to the sample size and resident population data of Hangzhou, out
of the 468 samples, 147 (31.4%), 157 (37.4%), and 146 (31.2%) samples were from the
Gongshu District, Xihu District, and Qiantang District, respectively. Second, two streets
were randomly selected from each district. Third, two communities were randomly selected
from each street. Home, community activity centers, and community health centers were
randomly selected in each community, considering differences in health status and social
participation among older adults. As in the National Population Census of China, both the
people in the age group of 60 and over and the people in the group of 65 and over were all
counted as senior citizens. In this study, the minimum age standard for participants was
60 years old.

The inclusion criteria for this study were as follows: (1) Nationality of the People’s
Republic of China; (2) age > 60 years; (3) voluntary participation in this study; (4) partic-
ipators can complete the questionnaire by themselves or with the help of investigators;
(5) participants can understand the meaning of each item in the questionnaire. Exclusion
criteria included: (1) those with inconvenient movement, confusion, or mental disorders;
(2) people who are unwilling to cooperate.

2.2. Data Collection

The research team members received standardized training before the survey, and
distributed the questionnaires to elderly people in the selected communities. The ques-
tionnaire included a cover page explaining the purposes and procedures of the study. The
respondents were assured that participation in the survey was voluntary, and the return
of questionnaires represented informed consent. The questionnaires with missing data
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or obvious contradictions in logic were excluded. Valid questionnaires were sorted and
numbered. A total of 500 questionnaires were distributed, and 485 valid questionnaires
were retrieved. The effective recovery rate was 97%.

2.3. Measures and Variables

The survey questionnaire was composed of four sections, and the Cronbach’s alpha
value was 0.848.

Section 1 of the questionnaire focused on the basic characteristics of the respondents,
including gender (male, female), age (60-69, 70-79, 80-89, >90 years old), pre-retirement
occupation (laborers and farmers, enterprise staff, science/education/culture/health,
cadres/freelancers/other), education level (primary school and below; middle school;
high school or technical school; junior college; or undergraduate and above), medical
insurance (without medical insurance; rural and urban resident basic medical insurance;
commercial medical insurance; urban employee basic medical insurance), health status (no
chronic diseases; one chronic disease; two or more diseases).

Section 2 assessed the level of loneliness. Referring to the previous literature that
considered methods of measuring loneliness, loneliness was comprehensively assessed in
relation to three factors in this study: friendship, social interaction, and belonging. The
respondents were requested to rate how often they felt that they did not have enough
friends, were lonely, and did not belong to a social group, based on a five-point Likert scale
(1 =never, 2 =rarely, 3 = sometimes, 4 = often, 5 = always). The total score was 15 points, and
higher scores were taken to indicate higher levels of loneliness. The Kaiser-Meyer—Olkin
(KMO) value was 0.687.

Section 3 assessed social support, which was measured by the self-made social support
scale, based on the Social Support Rating Scale (SSRS) developed by Xiaoshuiyuan in
1986. According to the results of the pre-survey, and combined with the theme, the self-
made social support scale includes three dimensions, namely subjective support, objective
support, and support utilization, and a total of seven items. The score of each item was
consistent with the SSRS. For items 1-5, the score of each item ranged from 1-4; for item 6,
respondents stated no source (0) or have sources (scores ranged from 1-8, depending on
the number of sources; and item 7 was scored according to the sum of four items. The total
score of the self-made social support scale was 44, and higher scores indicated higher levels
of social support. The KMO values of the subjective support subscale, objective support
subscale, and support utilization subscale were 0.733, 0.726, and 0.683, respectively.

Section 4 measured irrational consumption tendencies using a self-made evaluation
scale, which included 13 items. Then factor analysis, which is not discussed in this paper,
yielded four subscales that comprised 12 items. The four-subscale solution accounted for
68.768% of the overall variance. These four subscales of irrational consumption tendencies
were named susceptibility to persuasion, interpersonal influences, pursuit of added value,
and fears of aging. They individually accounted for 23.395%, 17.736%, 14.324%, and
13.312% of the overall variance, respectively. Each item was scored on a scale ranging from
1 to 5, and the total score on the scale was 60. Higher scores indicated stronger irrational
consumption tendencies among the respondents. The KMO value was 0.728.

2.4. Data Analysis

In this study, SPSS V.19.0 (IBM, New York, NY, USA) and AMOS 26.0 (IBM, New York,
NY, USA) were used to analyze the survey results. First, the basic characteristics of the
respondents were shown by frequency (N) and percentage (%). Second, we calculated
the statistical data, including the means (M) and standard deviations (SD) to show the
scores of loneliness, social support, and irrational consumption tendencies among the
respondents. Finally, structural equation models were employed to verify the path and
synthetic relationship between social support, loneliness, and irrational consumption
tendencies among older adults. Statistical significance was set at p < 0.05.
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3. Results
3.1. Basic Characteristics of Respondents

Table 1 shows that 50.93% of the respondents were female, and most respondents
were aged 60-69 years old (55.05%). Prior to retirement, the majority of respondents had
worked as enterprise employees, laborers, and farmers (55.8%). Most respondents had a
primary school education (40%) and middle school education (44%). Fifty-four percent of
respondents held medical insurance for rural and urban residents, while more than 80%
reported that they suffered from more than one chronic disease.

Table 1. Basic characteristics of respondents in this study.

Characteristics Number (N) Percentage (%)

Gend Male 238 49.07%
ender Female 247 50.93%
60-70 267 55.05%
Ace 70-80 134 27.62%
& 80-90 75 15.46%

>90 9 1.85%
Laborers and farmers 169 34.85%
Enterprise staff 125 25.77%
Pre-retirement occupation Science/education/culture/health 78 16.08%
P Cadres 77 15.88%

Freelance 22 4.54%

Other 14 2.89%
Primary school and below 195 40.21%
Education level Middle high school or technical school 214 44.12%
Junior college or undergraduate 76 15.67%

and above

Without medical insurance 14 2.89%

Rural and urban residents’ basic o
Medical insurance medical insurance 262 54.02%
Commercial medical insurance 107 22.06%
Urban employee medical Insurance 102 21.03%
No chronic diseases 45 13.40%
Health status Have one chronic disease 172 42.68%
Have two or more chronic diseases 190 43.92%

3.2. Level of Social Support for Older People

Table 2 shows that the social support score of respondents was 30.63 & 4.87. The scores
were mainly concentrated around 25-30 points (35.46%) and 30-35 points (37.73%).

Table 2. Social support scores of older people in Hangzhou.

Social Support Scores Number (N) Percentage (%) M + SD
<20 13 2.68%
20-25 44 9.07%
25-30 172 35.46%
30-35 183 37.73% 30.63 + 4.87
35-40 67 13.81%
=40 6 1.25%

3.3. Level of Loneliness among Older People

The results of Table 3 show that the average score for loneliness among the elderly in
Hangzhou was 6.88, with a minimum score of 3 and a maximum score of 14. Fifty-nine
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percent of older adults had a total loneliness score of 5 to 10, 34% had a total loneliness
score of less than 5, and only 7% had a total loneliness score of more than 10.

Table 3. Confirmatory t-test for stratification of the loneliness level.

Group Number (N) M + SD SE T p 95% CI
Loneliness scored in the lower 27% 131 4.61 £1.50 0.16
Loneliness scored in the upper 27% 131 11.31 £ 1.35 0.14 —3L15 0.000 ~712--6.27
Using the statistically determined value of 27% as the critical point [49], the t-test
revealed a significant difference between the upper 27% and lower 27% of the loneliness
score, which was divided into three categories: high, medium, and low levels of loneliness.
3.4. Levels of Irrational Consumption Tendencies
Levels of irrational consumption tendencies were reported in Table 4. The fear of aging
(3.17 & 0.93) subscale of irrational consumption tendencies rated the highest, followed
by interpersonal influences (2.93 £ 1.01), susceptibility to persuasion (2.48 + 0.88), and
pursuit of added value (2.48 & 0.84).
Table 4. Scores of influencing factors for irrational consumption tendencies.
Factors of Irrational Consumption Tendencies M £ SD
Susceptibility to persuasion 2.48 - 0.88
Susceptibility to persuasion
Lack of information
Blindly follow
Obedience to authority
Interpersonal influence 2.93 £1.01
Introversion
Focus on the senses
Spiritual comfort
Pursuit of added value 248 £0.84
Covet interests
Gaining a sense of superiority
Satisfaction of desire
Fears of aging 3.17 £0.93

Health concerns
Fear of death

3.5. Path Analysis of Social Support, Loneliness, and Irrational Consumption Tendencies

Figure 1 shows the structural equation model of social support and irrational con-
sumption tendencies among the elderly with regard to healthcare products. The results
show that social support had a significant impact on the irrational consumption tendencies
among the elderly in Hangzhou as far as healthcare products were concerned (y = —0.37,
p <0.001).

Figure 2 presents the structural equation model with solitary mediating variables. The
results show that social support had a significant effect on irrational consumption tenden-
cies (y = —0.21, p < 0.001), loneliness had a significant effect on irrational consumption
tendencies (y = 0.61, p < 0.001), and the consumption effect of social support and loneliness
was significant (y = —0.26, p < 0.05), indicating that loneliness played a partial mediating
role in social support and irrational consumption tendencies, such that the mediating effect
of loneliness accounted for 43%.
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Figure 2. Structural equation model of social support, loneliness, and irrational consumption tendencies.

4. Discussion
4.1. The Effects of Loneliness and Social Support on Irrational Consumption Tendencies

The path analysis (Figure 1) shows a negative relationship between social support
and the irrational consumption tendencies of healthcare products among older people
(y = —0.37). Similarly, previous studies related to social support have found that the
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effective use of social support can help the elderly to obtain external support so as to reduce
the tendency of irrational consumption [48,50]. On the one hand, studies have shown that
social support can reduce the fear of aging in older adults [51], and fear of aging is an
important factor in irrational consumption tendency. On the other hand, the elderly with
high social support are more likely to obtain effective information and have a stronger
ability to identify information, thus reducing the tendency of irrational consumption [2,9].

The path analysis (Figure 2) also shows a positive regulatory relationship between
loneliness and irrational consumption tendencies (y = 0.61). Higher levels of loneliness
were associated with higher irrational consumption tendencies of healthcare products. This
is in line with James’s findings [50]. The average value of irrational consumption propensity
was significantly higher in the high-loneliness group than in the low-loneliness group. In
addition, the latent variable loneliness had a potential regulating effect on interpersonal
influences (v = 0.83) and fears of aging (y = 0.87) as observed variables. A study showed
that loneliness affects attitudes toward aging and perceived health in older people [52].
The pursuit of health is an important motive for the irrational consumption of healthcare
products [2,12]. Another study showed that the consumption of healthcare products can
satisfy the needs of the elderly for establishing interpersonal relationships and provide
them with psychological comfort [25].

Social support was negatively correlated with loneliness (y = —0.26). Acierno et al.
also examined the association between social support and mental health, suggesting that
low social support significantly increased the risk of virtually all forms of mistreatment
among the elderly, and then harmed mental health [23], which is similar to our research.
The latent variable loneliness had a potential regulating effect on interpersonal influences
(v = 0.83) and fears of aging (y = 0.87). Through social support, loneliness may play a
partial mediating role in regulating irrational consumption tendencies regarding healthcare
products. Some scholars have divided loneliness into social loneliness and emotional
loneliness, and by increasing social support, social loneliness can be reduced, thus reducing
the irrational consumption tendency of the elderly [2,53].

4.2. The Principal Components of Irrational Consumption Tendencies

The factor loading scores of four subscales are also shown in Figure 2. The fear of
aging (v = 0.80), a susceptibility to persuasion (y = 0.79), and a pursuit of added value
(v = 0.77) ranked in the top three positions for irrational consumption tendencies, while
interpersonal influences (v = 0.48) were in the lowest position among the four principal
components.

The fear of aging describes the perceptions of older people who regard themselves
as tired and worn out; many lose their sense of self-worth, and with advancing age and
the onset of chronic disease, these sentiments can intensify. A previous study showed
that advancing age and chronic disease may lead to a strong sense of aging and a loss
of dignity [54]. In addition, a study suggested that health-conscious individuals tended
to more strongly espouse a prevention-oriented attitude than those who were less health
conscious [55]. A recent study showed that health literacy had the most significant effects
on consumption because people with high health literacy can access and study information
and make appropriate decisions regarding selection and consumption [56].

Regarding self-worth, a study showed that there was a significant negative relationship
between self-worth and death anxiety [57]. Episodic memory decline became faster after
retirement among English civil servants, but decline in other cognitive domains did not
accelerate [58]. Moreover, people with higher self-worth usually experience more positive
emotions than negative ones, and their satisfaction with life also increases, leading to an
improvement in subjective well-being [59].

However, mental aging and physical aging are not synchronized; as such, helping
older adults to face physical changes and finding ways to alleviate any negative emotions
that they may have can help to reduce irrational consumption tendencies [2,9,25,60].
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A susceptibility to persuasion refers to the fact that older people are susceptible to the
influence of authority figures or others. Usually, the elderly are resistant to unfamiliar prod-
ucts, and follow habits or obey authority when they make consumption decisions [42,61].
This is different from our research in that our foothold was to focus on external influences,
while some studies focus on the elderly’s own habits. Many elderly people cannot clearly
identify the effects of healthcare products because of their insufficient health knowledge [62].
In the marketing activities of healthcare products, some businesses use a variety of means
to falsely publicize inferior healthcare products, and others unilaterally exaggerate the
positive role of healthcare products on health, which lead the vulnerable elderly to make
irrational consumption decisions [42,63-65]. In addition, some studies have shown that
public opinion is important for public healthcare product education [66,67]. Public opinion
should be rationally used to improve the perception of the consumption of healthcare
products for the elderly [68].

The pursuit of added value refers to ancillary products, which may include concessions
and gifts offered by merchants, or the sense of superiority and satisfaction that results
from having obtained valuable products. In Li’s research, status, price, and prestige were
shown to be factors influencing consumer purchasing behavior [69]. Sellers of healthcare
products often exploit these psychological characteristics of the elderly in their marketing
campaigns [12]. The elderly people who have poor judgment and self-control are easily
seduced and attracted by the added value [69].

5. Conclusions

The current study found that loneliness and social support had effects on irrational
consumption tendencies. Social support had a significant effect on irrational consumption
tendencies, and loneliness played a partial mediating role between social support and
irrational consumption tendencies. Social support was negatively related to loneliness.
Fears of aging, susceptibility to persuasion, and the pursuit of added value were principal
components of irrational consumption tendencies of healthcare products. These results
suggest that we should improve social support to reduce loneliness and thus reduce
irrational consumption tendencies among the elderly.

Author Contributions: Conceptualization, Y.C., Q.G. and L.L. (Li Li); methodology, Y.C. and
L.L. (Li Li); software, L.L. (Luqi Li); validation, Y.C., Z.T. and L.L. (Luqi Li); formal analysis, L.L. (Li Li)
and Y.C,; investigation, L.L. (Luqi Li) and Z.T.; resources, B.W.; data curation, C.M.; writing—original
draft preparation, Y.C.; writing—review and editing, L.L. (Li Li); funding acquisition, Q.G. All authors
have read and agreed to the published version of the manuscript.

Funding: This research was funded by the National Natural Science Foundation of China, grant
number 71573066 and 71774147; the Research Project of Education Department of Zhejiang province,
grant number Y201942421; the Research Project of Civil Affairs Bureau of Zhejiang province, grant
number ZMJF201952.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board of Zhejiang Chinese Medical University
(protocol code: AF-20221018-1).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are available from the authors at reasonable written request after
authorization by the Data Protection Office of Zhejiang Chinese Medical University, China.

Acknowledgments: We thank International Science Editing for editing this manuscript. http:/ /www.
internationalscienceediting.com (accessed on 22 September 2022).

Conflicts of Interest: The authors declare no conflict of interest.


http://www.internationalscienceediting.com
http://www.internationalscienceediting.com

Int. |. Environ. Res. Public Health 2022, 19, 14404 11 of 13

References

1. Ali, T,; Alam, A.; Ali, J. Factors Affecting Consumers’ Purchase Behaviour for Health and Wellness Food Products in an Emerging
Market. Glob. Bus. Rev. 2018, 22, 151-168. [CrossRef]

2. Yang, Y. A Study on the Influencing Factors, and Prevention Paths of the Elderly Being Deceived. Sci. Soc. Res. 2022, 4, 79-84.
[CrossRef]

3. Wang, M.; Zhang, P.; Zhou, C.; Lai, N. Effect of Emotion, Expectation, and Privacy on Purchase Intention in WeChat Health
Product Consumption: The Mediating Role of Trust. Int. ]. Environ. Res. Public Health 2019, 16, 3861. [CrossRef] [PubMed]

4. Yue-Qian, H.; Piao, X.; Ying, W.; Zhi-Xin, H.; Yi-Ting, W.; Hai-Long, S. The Influence of COVID-19 on Irrational Consumption
Behavior in a Chinese Sample: Based on a Serial Mediating Model. Front. Psychol. 2021, 12, 718797. [CrossRef] [PubMed]

5. Taube, E.; Kristensson, J.; Sandberg, M.; Midlov, P,; Jakobsson, U. Loneliness and health care consumption among older people.
Scand. J. Caring Sci. 2014, 29, 435-443. [CrossRef]

6. Cohen-Mansfield, J.; Shmotkin, D.; Goldberg, S. Loneliness in old age: Longitudinal changes and their determinants in an Israeli
sample. Int. Psychogeriatr. 2009, 21, 1160-1170. [CrossRef]

7.  Dykstra, PA,; van Tilburg, T.G.; Gierveld, ].D.J. Changes in Older Adult Loneliness results from a seven-year longitudinal study.
Res. Ag. 2005, 27, 725-747. [CrossRef]

8. Liu, W,; Han, G;; Yan, X.; Zhang, X.; Ning, G.; Akhmedov, A.; Hunter, W. The Impact of Mental Health Status on Health
Consumption of the Elderly in China. Int. ]. Environ. Res. Public Health 2021, 18, 6622. [CrossRef]

9.  Segal, M.; Doron, LI.; Mor, S. Consumer Fraud: Older People’s Perceptions and Experiences. |. Aging Soc. Policy 2021, 33, 1-21.
[CrossRef]

10. Rong, Z.; Dai, Z.; Zhang, Y.; Mo, H.; Pan, L.; Peng, X. Overview of the nutrition and health food industry. Sci. Technol. Food Ind.
2015, 36, 30-32.

11. Safety knowledge interpretation of healthcare products. China Anti-Count. Rep. 2018, 11, 26-27.

12.  Lordan, R. Dietary supplements and nutraceuticals market growth during the coronavirus pandemic-Implications for consumers
and regulatory oversight. PharmaNutrition 2021, 18, 100282. [CrossRef]

13.  Alharthey, B.K. How Online Video Marketing Can Lead to Consumer Online Purchase Intention of Beauty and Healthcare
Products in KSA. Int. |. Online Mark. 2021, 11, 14-38. [CrossRef]

14. Cao, B;; Jiang, W.; Duan, L.; Cheng, Q.; Ye, J.; Li, S,; Jian, C.; Tang, G. Understanding and utilization of healthcare products among
the elderly in Chonggqing. Chin. ]. Gerontol. 2013, 33, 4231-4233.

15. Ong, S.C.; Thakumar, A.V.; Ooi, G.S,; Shafie, A.A.; Hassali, M.A.A. Perspectives of the public on the consumption of unregistered
health products in Malaysia. Int. ]. Pharm. Pract. 2020, 28, 579-590. [CrossRef]

16. Yong, V.T. The Influence of Packaging Attributes on Consumer Buying Decision for Beauty and Health Care Product. 2016. Avail-
able online: https://xueshu.baidu.com/usercenter/paper/show?paperid=65457bfad14cb4213e4400c152c62960&site=xueshu_
se&hitarticle=1 (accessed on 2 October 2022).

17.  Notarantonio, E.M.; Quigley, C.; Vanasse, T. How Health Claims on Product Packaging Influence Consumer Perceptions and
Purchase Decisions. 2016. Available online: https:/ /digitalcommons.bryant.edu/cgi/viewcontent.cgi?article=1019&context=
honors_marketing (accessed on 3 October 2022).

18. Hendriatmi. The Effect of Product Quality, Price Perception, and Brand Image on Product Purchase Decision at Pt. Ottobock
Healthcare Indonesia. Technoscience Acad. 2021, 8, 146—154. [CrossRef]

19. Wang, Y.; Liu, S;; Yin, T. Questionnaire on Awareness and Consumption Situation of Health Care Products in Hospitalized
Patients. China Pharm. 2017, 12, 1658-1661.

20. Ye, Q. The elderly health cannot only rely on healthcare products. Healthful Friend 2018, 8, 36-37.

21. Jing, C. Shanghai: Release healthcare products survey report parents consumption far more than their children estimate. China
Food 2017, 22, 60.

22. Lichtenberg, P.A.; Sugarman, M.A.; Paulson, D.; Ficker, L.J.; Rahman-Filipiak, A. Psychological and Functional Vulnerability
Predicts Fraud Cases in Older Adults: Results of a Longitudinal Study. Clin. Gerontol. 2015, 39, 48-63. [CrossRef]

23. Acierno, R,; Hernandez, M.A.; Amstadter, A.B.; Resnick, H.S,; Steve, K.; Muzzy, W.; Kilpatrick, D.G. Prevalence and Correlates of
Emotional, Physical, Sexual, and Financial Abuse and Potential Neglect in the United States: The National Elder Mistreatment
Study. Am. J. Public Health 2010, 100, 292-297. [CrossRef] [PubMed]

24. Tong, Z.; Xue, M.Y,; Zi-Yan, L.I. Risk Prevention on Irrational Purchase of Health Products of Elderly People. |. Shandong Technol.
Bus. Univ. 2018, 32, 110-115.

25. Zhang, P. Research on Behavioral Motivation of Experiential Consumption of Health Products in the Elderly. In Proceedings of
the 2021 5th International Conference on Education, Management and Social Science, Chengdu, China, 9-11 July 2021.

26. Routasalo, P; Pitkala, K.H. Loneliness among older people. Res. Artic. 2003, 13, 303-311. [CrossRef]

27. Dykstra, P.A. Older adult loneliness: Myths and realities. Eur. ]. Ageing 2009, 6, 91-100. [CrossRef] [PubMed]

28. Freedman, A.; Nicolle, J. Social isolation and loneliness: The new geriatric giants: Approach for primary care. Can. Fam. Physician
2020, 66, 176-182.

29. Mata, R.; Schooler, L.J.; Rieskamp, J. Aging Decision Maker: Cognitive Aging and the Adaptive Selection of Decision Strategies.

Psychol. Aging 2007, 22, 796-810. [CrossRef]


http://doi.org/10.1177/0972150918795368
http://doi.org/10.26689/ssr.v4i5.3929
http://doi.org/10.3390/ijerph16203861
http://www.ncbi.nlm.nih.gov/pubmed/31614749
http://doi.org/10.3389/fpsyg.2021.718797
http://www.ncbi.nlm.nih.gov/pubmed/34764908
http://doi.org/10.1111/scs.12147
http://doi.org/10.1017/S1041610209990974
http://doi.org/10.1177/0164027505279712
http://doi.org/10.3390/ijerph18126622
http://doi.org/10.1080/08959420.2019.1589896
http://doi.org/10.1016/j.phanu.2021.100282
http://doi.org/10.4018/IJOM.2021010102
http://doi.org/10.1111/ijpp.12673
https://xueshu.baidu.com/usercenter/paper/show?paperid=65457bfad14cb4213e4400c152c62960&site=xueshu_se&hitarticle=1
https://xueshu.baidu.com/usercenter/paper/show?paperid=65457bfad14cb4213e4400c152c62960&site=xueshu_se&hitarticle=1
https://digitalcommons.bryant.edu/cgi/viewcontent.cgi?article=1019&context=honors_marketing
https://digitalcommons.bryant.edu/cgi/viewcontent.cgi?article=1019&context=honors_marketing
http://doi.org/10.32628/IJSRST218425
http://doi.org/10.1080/07317115.2015.1101632
http://doi.org/10.2105/AJPH.2009.163089
http://www.ncbi.nlm.nih.gov/pubmed/20019303
http://doi.org/10.1017/S095925980400111X
http://doi.org/10.1007/s10433-009-0110-3
http://www.ncbi.nlm.nih.gov/pubmed/19517025
http://doi.org/10.1037/0882-7974.22.4.796

Int. |. Environ. Res. Public Health 2022, 19, 14404 12 of 13

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.
40.
41.

42.
43.

44.
45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Hibbard, J.H.; Slovic, P; Peters, E.; Finucane, M.L.; Tusler, M. Is The Informed-Choice Policy Approach Appropriate for Medicare
beneficiaries? Health Aff. (Millwood) 2001, 20, 199-203. [CrossRef]

Grossmann, I; Na, J.; Varnum, M.E.W,; Park, D.C.; Kitayama, S.; Nisbett, R.E. Reasoning about social conflicts improves into old
age. Proc. Natl. Acad. Sci. USA 2010, 107, 7246-7250. [CrossRef]

Zhang, L.; Mou, Z.; Liu, S.; Gao, E. The relationship between social support and the elderly fraud tendency: A mediated regulatory
model. Stud. Psychol. Behav. 2017, 15, 766-773.

Nurul, HM.N.; Puteri, HM.A.; Malek, D.A.; Cosmas, G.; Ibrahim, H.; Voo, P.; Suki, N.M. Structural relationship between
emotional and social support for young adult carers towards intergenerational care of the multi-ethnic elderly. Qual. Ageing 2017,
18,188.

Cugmas, M.; Ferligoj, A.; Kogovsek, T.; Batagelj, Z. The social support networks of elderly people in Slovenia during the
COVID-19 pandemic. PLoS ONE 2021, 16, e0247993. [CrossRef]

Wau, J. The relationship between social support, loneliness and subjective well-being in the elderly. J. Psychol. Sci. 2008, 31,
984-986.

Fan, J.X;; Yu, Z. Understanding aging and consumer fraud victimization in the Chinese context: A two-stage conceptual approach.
J. Elder Abus. Negl. 2021, 33, 230-247. [CrossRef]

Yates, ].E.; Patalano, A.L. Decision Making and Aging; Erlbaum: Mahwah, NJ, USA, 1999.

Park, D.C.; Morrell, RW.; Shifren, K. (Eds.) Processing of Medical Information in Aging Patients: Cognitive and Human Factors
Perspectives; Erlbaum: Mahwah, NJ, USA, 1999.

Xin, Z.; Zhou, Z. A Study on the History of the Change of Interpersonal Trust. Adv. Psychol. Sci. 2012, 20, 344-353. [CrossRef]
Salam, A.F; Iyer, L.; Palvia, P; Singh, R. Trust in e-commerce. Commun. ACM 2005, 48, 72-77. [CrossRef]

Ellen, P; Thomas, M.H.; Daniel, V.; Corinne, A. Adult Age Differences in Dual Information Processes: Implications for the Role of
Affective and Deliberative Processes in Older Adults’ Decision Making. Perspect. Psychol. Sci. 2007, 2, 1-23.

Carpenter, S.M.; Yoon, C. Aging and consumer decision making. Aging Decis. Mak. 2011, 1235, E1-E12. [CrossRef]

Dahlberg, L.; McKee, K.J. Correlates of social and emotional loneliness in older people: Evidence from an English community
study. Aging Ment. Health 2013, 18, 504-514. [CrossRef]

Weiss, R.S. Reflections on the present state of loneliness research. . Soc. Behav. Personal. 1987, 2, 1.

Fokkema, T.; Gierveld, ].D.J.; Dykstra, P.A. Cross-national differences in older adult loneliness. . Psychol. 2012, 146, 201-228.
[CrossRef]

He, Y,; Yu, M. Research progress of loneliness status and influencing factors of widowed rural elderly people. China Mod. Med.
2022, 29, 27-30.

Alves, L.M.; Wilson, S.R. The effects of loneliness on telemarketing fraud vulnerability among older adults. J. Elder Abus. Negl.
2008, 20, 63-85. [CrossRef] [PubMed]

Kang, Y.-S.; Ridgway, N.M. The Importance of Consumer Market Interactions as a Form of Social Support for Elderly Consumers.
J. Public Policy Mark. 1996, 15, 108-117. [CrossRef]

Kelley, T.L. The selection of upper and lower groups for the validation of test Items. J. Educ. Psychol. 1939, 30, 17-24. [CrossRef]
James, B.D.; Boyle, P.A.; Bennett, D.A. Correlates of Susceptibility to Scams in Older Adults Without Dementia. J. Elder Abus. Negl.
2014, 26, 107-122. [CrossRef]

Allyson, P; Jinhee, K.; Vibha, B. Association Between Social Support and Health of Aging Adults with Dementia. Ageing Int. 2018,
43,477-495.

Kondolf, K.; Shelton, Z.; Sérensen, S. The Influence of Aging Attitudes on the Relationship Between Loneliness and Perceived
Health. Innov. Aging 2020, 4, 327. [CrossRef]

Xing, T.; Sun, F.; Wang, K.; Zhao, J.; Wu, M.; Wu, J. Vulnerability to fraud among Chinese older adults: Do personality traits and
loneliness matter? J. Elder Abus. Negl. 2020, 32, 46-59. [CrossRef]

Robbins, R.; Chong, S.; Liang, A.; Chanko, N.; Trinh-Shevrin, C.; Kwon, S. Knowledge, attitudes, and cultural beliefs about
healthy aging and Alzheimer’s disease among older Chinese Americans in New York City. HHS Public Access 2022, 2, 161-180.
[CrossRef]

Choi, J. The Association Between Health Conditions, Consciousness, Involvement, and Knowledge and Dietary Supplement
Intake among University Students in South Korea. Int. J. Environ. Res. Public Health 2019, 16, 4028. [CrossRef]

Intarakamhang, U.; Prasittichok, P. Health literacy in dietary supplement use among working-age groups: Systematic review and
meta-analysis. Heliyon 2022, 8, €10320. [CrossRef]

Chmielewski, F.; Hanning, S.; Swidder-Darku, J.; Ueberberg, B.; Juckel, G.; Mavrogiorgou, P. Heldentum gegen Todesangst und
Psychopathologie: “ Selbstwert ” als protektiver Faktor in der ambulanten Psychotherapie. Verhaltenstherapie 2020, 30, 271-280.
[CrossRef]

Xue, B.; Cadar, D.; Fleischmann, M.; Stansfeld, S.; Carr, E.; Kiviméki, M.; McMunn, A.; Head, J. Effect of retirement on cognitive
function: The Whitehall II cohort study. Eur. ]. Epidemiol. 2017, 33, 989-1001. [CrossRef]

Su, H.; Zhou, Y.; Wang, H.; Xing, L. Social support, self-worth, and subjective well-being in older adults of rural China:
A cross-sectional study. Psychol. Health Med. 2021, 27, 1602-1608. [CrossRef]

Vukovi¢, D,; Juri¢, B.; Krnjak, I. Influence of the Emotion of Fear on Patterns of Consumer Behavior toward Dietary Supplements
during the COVID-19 Pandemic. J. Risk Financ. Manag. 2022, 15, 257. [CrossRef]


http://doi.org/10.1377/hlthaff.20.3.199
http://doi.org/10.1073/pnas.1001715107
http://doi.org/10.1371/journal.pone.0247993
http://doi.org/10.1080/08946566.2021.1937428
http://doi.org/10.3724/SP.J.1042.2012.00344
http://doi.org/10.1145/1042091.1042093
http://doi.org/10.1111/j.1749-6632.2011.06390.x
http://doi.org/10.1080/13607863.2013.856863
http://doi.org/10.1080/00223980.2011.631612
http://doi.org/10.1300/J084v20n01_04
http://www.ncbi.nlm.nih.gov/pubmed/18551907
http://doi.org/10.1177/074391569601500110
http://doi.org/10.1037/h0057123
http://doi.org/10.1080/08946566.2013.821809
http://doi.org/10.1093/geroni/igaa057.1048
http://doi.org/10.1080/08946566.2020.1731042
http://doi.org/10.1007/s10823-022-09450-6
http://doi.org/10.3390/ijerph16204028
http://doi.org/10.1016/j.heliyon.2022.e10320
http://doi.org/10.1159/000503979
http://doi.org/10.1007/s10654-017-0347-7
http://doi.org/10.1080/13548506.2021.1905861
http://doi.org/10.3390/jrfm15060257

Int. |. Environ. Res. Public Health 2022, 19, 14404 13 of 13

61.

62.
63.

64.

65.

66.

67.

68.

69.

Rajagopal. Impact of referrals on buying decisions and cognitive behaviour among aging consumers. Bus. Excell. 2020, 1, 118-138.
[CrossRef]

Yilmaz, E. Consumers” attitudes and behaviors regarding dietary supplements. Fresenius Environ. Bull. 2020, 28, 7388-7393.
Bernhardt, ].M.; Mays, D.; Kreuter, M.W. Dissemination 2.0: Closing the gap between knowledge and practice with new media
and marketing. |. Health Commun. 2011, 16, 32—44. [CrossRef]

Sona, C.S.; Jan, P. The Role of the Marketing in Healthcare. 2017. Available online: repository.kin.ac.lk/bitstream /handle /123456
789/17593/58.pdf?sequence=1&isAllowed=y (accessed on 29 September 2022).

Ausness, R.C. There’s Danger Here, Cherie!: Liability for the Promotion and Marketing of Drugs and Medical Devices for Off-
Label Uses. 2008. Available online: https:/ /www.researchgate.net/publication/241831574_There\T1\textquoterights_Danger_
Here_Cherie_Liability_for_the_Promotion_and_Marketing_of_Drugs_and_Medical_Devices_for_Off-Label_Uses (accessed on
27 September 2022).

Khatua, A K,; Das, ].R.; Dash, G. Digital and Social Media Marketing: Potential to Leverage Healthcare Communication. J. Bus.
Acad. 2020, 2, 143-154.

Timiras, L.C. Some elements of specificity of the marketing in the healthcare field. Stud. Sci. Res. Econ. Ed. 2020, 31, 79-87.
[CrossRef]

Gunawardane, G. Health Care Marketing Mix: Planning Health Care Marketing Strategy for Each Segment/Niche. World Sci.
Book Chapters 2020, 9, 227-258.

Ning Li, A. Chinese consumers’ purchasing:impact of value and affect. . Fash. Mark. Manag. 2013, 4, 486-508.


http://doi.org/10.1504/IJBEX.2020.106933
http://doi.org/10.1080/10810730.2011.593608
repository.kln.ac.lk/bitstream/handle/123456789/17593/58.pdf?sequence=1&isAllowed=y
repository.kln.ac.lk/bitstream/handle/123456789/17593/58.pdf?sequence=1&isAllowed=y
https://www.researchgate.net/publication/241831574_There\T1\textquoteright s_Danger_Here_Cherie_Liability_for_the_Promotion_and_Marketing_of_Drugs_and_Medical_Devices_for_Off-Label_Uses
https://www.researchgate.net/publication/241831574_There\T1\textquoteright s_Danger_Here_Cherie_Liability_for_the_Promotion_and_Marketing_of_Drugs_and_Medical_Devices_for_Off-Label_Uses
http://doi.org/10.29358/sceco.v0i31.447

	Introduction 
	Materials and Methods 
	Design and Sample 
	Data Collection 
	Measures and Variables 
	Data Analysis 

	Results 
	Basic Characteristics of Respondents 
	Level of Social Support for Older People 
	Level of Loneliness among Older People 
	Levels of Irrational Consumption Tendencies 
	Path Analysis of Social Support, Loneliness, and Irrational Consumption Tendencies 

	Discussion 
	The Effects of Loneliness and Social Support on Irrational Consumption Tendencies 
	The Principal Components of Irrational Consumption Tendencies 

	Conclusions 
	References

