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Abstract

Background The intrinsic damage and external hazards of smoking are major risk factors for poorer health and are
recognized as a global health issue of concern in geriatric health. This study aims to assess the Dunning—Kruger effect
through the influence of subjective health perceptions on smoking behavior in older adults.

Methods This study used data from the 2018 Chinese Longitudinal Healthy Longevity Survey (N=9,683) provided
by the Center for Healthy Aging and Development Studies at Peking University. A binary logistic model was used
to examine whether the Dunning-Kruger effect affects smoking behavior in older adults, and a linear probability
model was used as a commentary baseline model for logistic regression to prevent measurement bias. In addition,
a mediating analysis was used to examine the mechanisms through which the Dunning—Kruger effect occurs.

Results Older adults often overestimated their current health status and underestimated the health risks of smok-
ing, causing the Dunning—Kruger effect to arise from their inadequate self-perceived health (i.e., older adults are more
likely to smoke when they have better self-rated health or when hypertension, cardiopathy, stroke, and diabetes have
little or no impact on their daily lives). These observations can be explained by the older adults'subjective health
perceptions arising from their ingenuous understanding of their health, which indirectly influences their smoking
behavior to some extent.

Conclusion Older adults'self-perceived health was associated with smoking behavior. Public health institutions
should improve older adults health perceptions so that they objectively understand their own health status.
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Problem statement and research background
As the global population progressively ages, variations in
the health status of the aging population and the causa-
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disease, [5] coronary heart disease, [6] lung disease, and
cancer [7]. Smoking is also closely associated with psy-
chological behavior-related health effects such as anxi-
ety, depression [8, 9], and attention-deficit/hyperactivity
disorder [10]. Even if individuals choose not to actively
smoke, they are still exposed to second-hand cigarette
smoke, which is a risk factor for lung cancer and mortal-
ity, [11] cognitive impairments, and aggressive behavior
[12]. These effects generally exacerbate the health bur-
den of a nation’s population. Therefore, active and pas-
sive smoking damages an individual’s physical and mental
health, with such damages often persistent, complex, and
extensive.

While the aforementioned studies have effectively
explained the impacts of smoking on individual health,
they have mostly adopted a public health viewpoint to
examine the health impacts of smoking in adolescents
or women [13, 14]. Therefore, there is a lack of socio-
logical investigation on the intrinsic association between
self-perceived health and smoking behavior among older
adults. In addition, the existing body of research has
focused primarily on the health impacts of active or pas-
sive smoking [15] and overlooked the opposite effects
of health status on smoking behavior. In particular, the
mechanisms of action in which self-rated health restricts
smoking behavior remain unknown. Therefore, analyz-
ing these mechanisms is distinctive from the vast body of
existing studies on the health impacts of smoking behav-
ior and paves the way for reducing tobacco addiction
through a holistic approach, thereby safeguarding public
health.

In psychology, the Dunning—Kruger effect is a phe-
nomenon of meta-ignorance, or ignorance of ignorance,
which arises from a lack of professional knowledge, the
concealment of knowledge in the realm of “unknown
unknowns,” or ignorance being disguised by incorrect
beliefs and background knowledge that seemingly appear
as a correct answer [16, 17]. The Dunning—Kruger effect
suggests that individuals may experience a cognitive bias
in which they overestimate their own knowledge base.
Compared to those with higher health literacy, those with
lower health literacy had the same or greater confidence
in health literacy, but experienced more problems engag-
ing in health behaviors [18]. The mechanisms driving the
Dunning-Kruger effect consist of two main types: One is
the better than average effect, in which individuals over-
estimate their self-ratings when comparing themselves
to their peers [19]; and the other is the false consensus
effect, in which people overestimate how similar oth-
ers are to themselves [20]. Currently, the Dunning-Kru-
ger effect has been widely used in research in the areas
of healthy choices [21], information literacy skills [22],
intercultural competence (awareness) [23], intellectual
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ability [24], subjective financial literacy [25], and high-
level reasoning [26].

In this study, we used the Dunning—Kruger effect to
study older adults’ smoking behavior for two reasons.
First, given that self-rated health is a subjective per-
ception, older adults often distort or overestimate the
expertise they lack but claim to have. Second, due to the
inconspicuous nature of the health risks of tobacco, the
Dunning—Kruger effect occurs in older adults regarding
their self-perceived health. Therefore, this study seeks
to address the following questions: Does the Dunning—
Kruger effect influence the smoking behavior of older
Chinese adults? How does the effect manifest itself in
older smokers? If the effect does exist in older adults’
self-perceived health, through what mechanisms does it
affect their smoking behavior? The influence of health on
smoking behavior is multidimensional at an individual
level. This influence may exist in two forms: (1) Smok-
ing limits an older adult’s capacity to perform activities
of daily living and instrumental activities of daily living,
with these constraints including impaired mobility and
poor health; [27] (2) The effects of self-rated health are
more profound since some undiagnosed older patients
may not display obvious symptoms during the early
stage, and their ignorance of their illness may cause them
to overestimate their actual health status [22]. Conse-
quently, the Dunning—Kruger effect manifests as more
frequent and intense smoking behavior. To better under-
stand and monitor the influence of health status on older
adults’ smoking behavior, this study focused on examin-
ing and estimating the influence of older adults’ self-per-
ceived health on smoking behavior based on data from
the 2018 Chinese Longitudinal Healthy Longevity Survey
(CLHLS), and after controlling for individual and family
backgrounds. The preliminary results present the mecha-
nisms by which self-perceived health constrains smok-
ing behavior in older adults, broadening our knowledge
about future trends and patterns in the variation of older
adults’ smoking behavior.

Literature review and hypotheses

Existing research has used numerous theories to
explain smoking behavior, including rational addiction,
planned behavior, social identity, and cognitive disso-
nance theories. Rational addiction theory suggests that
smoking behavior results from rational decision-mak-
ing by individuals, a choice made after weighing their
current benefits, future benefits, and the costs of smok-
ing [28, 29]. The theory of planned behavior, which pos-
its that perceived social norms influence behavior by
affecting behavioral intentions [30], is also supported
by a large body of empirical research [31]. Social iden-
tity theory suggests that an individual’s perception
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of the group to which they belong influences their
self-concept, which in turn leads them to behave in a
manner consistent with the norms of that group [32].
Regarding smoking behavior, different individuals who
smoke are in different groups, and group norms or atti-
tudes about smoking behavior influence an individual’s
“smoker identity” Studies have shown that individuals
are more likely to identify as smokers when their peers
approve of smoking [33]. Cognitive-dissonance theory
explains smoking behavior from the perspective of
identity, in that individual who perceive themselves as
belonging to a certain identity may develop a state of
cognitive dissonance if they do not engage in behaviors
consistent with that identity. Therefore, most people
usually engage in behaviors consistent with their iden-
tity [34]. One study found that the more people defined
themselves as “smokers,” the more they smoked [35].
Existing theories generally explain the causal mecha-
nisms of smoking behavior from different disciplinary
perspectives. Rational addiction theory explains the
occurrence of smoking decision-making behavior from
the rational economic man assumption in economics.
The theory of planned behavior explores the transmis-
sion process of smoking behavior among subjective
norms, intentions, and behaviors from a psychological
perspective. The social identity and cognitive-disso-
nance theories reveal the inherent relationship between
individual smoking behavior and group attitudinal
norms. While these theories provide a good reference
for a better understanding and appreciation of the
occurrence of smoking behavior, they remain inade-
quate in two aspects. Firstly, an individual’s decision to
smoke is influenced by various factors, especially their
own health. While some existing theories can be used
to explain the influence of physical health on smoking
behavior, they are limited by the heterogeneity of indi-
vidual knowledge and experience and different individ-
uals’ perceptions of their own health status. Secondly,
most existing theoretical explanations of smoking
behavior are based on a single disciplinary perspective.
While this approach provides an opportunity to ana-
lyze and understand the causal mechanisms of smok-
ing behavior in depth, it is challenging to observe the
intrinsic connections between different theories and to
test the magnitude of the effects of various factors on
smoking behavior under different theoretical frame-
works. Therefore, we have developed a new theoretical
framework from a dual-disciplinary theoretical per-
spective of economics and sociology using the static
exchange and dynamic addictive behavior theories
to test the Dunning—Kruger effect” between subjec-
tive health and smoking behavior to enrich further the
research findings in the smoking behavior field.
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The exchange theory suggests that an individual’s deci-
sion whether or not to smoke or cease smoking is based
on their comparison of the costs and benefits of smok-
ing [36]. The benefits of smoking arise from the smoker’s
subjective expectations, such as smoking reducing anxi-
ety, bringing them closer to others, and making them
more recognizable. Regarding costs, smokers must shoul-
der the economic, health-related, and social costs of pas-
sive smoking in others [37, 38]. According to exchange
theory, the more benefits an individual gains from smok-
ing, the more likely they are to smoke; the higher the cost
of smoking, the less likely they would be to smoke. There-
fore, in the decision-making between smoking and not
smoking, when they perceive that the benefits of smoking
outweigh its costs, they are more likely to smoke.

While the high returns and low cost of smoking may
incite smoking behavior, older adults must consider addi-
tional factors in their decision to smoke, including their
family’s health and economic burden and their children’s
demands. Nevertheless, for older smokers, these eco-
nomic and social costs are hardly determinants of their
decision to smoke, which elevates the importance of the
health-related costs of smoking. Firstly, while smoking
harms an individual’s health, such health impacts are
accompanied by a hysteresis effect in which the impacts
of prolonged smoking since a smoker’s youth are only
fully manifested in their older years [39]. This explains
why older adults’ health status constrains their decision
to smoke. Secondly, changes occur in an individual’s
beliefs on the reasonability of smoking [40]. Older adults
often deny the risks of smoking during their youth or per-
ceive they can be offset through sports and healthy eating
[41]. In other words, they subjectively perceive that the
benefits of smoking outweigh its costs. However, as they
age, they begin to deepen their knowledge of the harm-
ful effects of smoking, changing their previous beliefs on
the reasonability of smoking. Therefore, a psychological
moderating effect occurs when they realize that the costs
of smoking, especially the health-related costs, are sig-
nificantly higher than they had initially believed. Lastly,
changes in an individual’s health-related beliefs or views
are also the main reason why older adults perceive the
true costs and returns of smoking. Older adults often pay
more attention to their health than their younger coun-
terparts. The various health risks of smoking result in
direct economic loss and functional impairment. There-
fore, despite the wide range of returns that smoking con-
fers for older adults, the health-related and other costs
profoundly impact their smoking behavior. We propose
the following two hypotheses:

Hypothesis 1a: A Dunning—Kruger effect on an indi-
vidual’s self-health awareness is more likely to occur
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in older adults with better self-rated health, resulting
in the overestimation of their own health, the under-
estimation of the hazards of tobacco, and an increase
in their likelihood of adopting smoking behavior.
Hypothesis 1b: The Dunning—Kruger effect is more
likely to occur in older adults whose activities of daily
living are less affected by hypertension, cardiopathy,
stroke, and diabetes (henceforth collectively referred
to as the four diseases), resulting in the overestima-
tion of their own health, the underestimation of the
hazards of tobacco, and an increase in their likeli-
hood of adopting smoking behavior.

Exchange theory explains how the costs and benefits of
smoking relate to the decision to smoke. However, from
a dynamic perspective, the theory of rational addiction
further reveals the influence of an individual’s preference
for smoking behavior. This theory suggests that most
consumption behaviors are optimized when an individual
has a stable preference [42]. Addiction does not alter an
individual’s rationality, and many smokers are not nec-
essarily short-sighted when they make their consump-
tion decisions; instead, they can forecast the changes in
cigarette prices and their impacts on cigarette buying
[43-45]. However, when smokers are deeply addicted to
cigarettes or their previous and current cigarette con-
sumption behaviors are strongly complementary, their
consumption becomes unstable. In addition, smoking
behavior involves an individual’s interactions with ciga-
rettes, which manifests as the short-term enjoyment and
long-term benefits that smokers gain from smoking and
the variation in smoking intensity caused by major life
events. While a higher income and psychological stress
stimulate an individual’s future desire for cigarettes,
these temporary events also reduce the total utility while
increasing the marginal utility of cigarette consumption
[46]. For example, the psychological enjoyment of smok-
ing is insufficient to offset a heightened risk of chronic
diseases, higher mortality risk coefficients, and other
health risks. Therefore, the influence of these events on
cigarette consumption is extremely diminished. The the-
ory of rational addiction offers a dynamic explanation for
the changes in smoking consumption and embodies the
mechanisms explaining changes in smoking intensity.

For older smokers, the longer their smoking duration
and the older they are, the stronger their smoking habits.
The intensity of their cigarette consumption is also often
a steady state. Despite the detrimental effects of smoking
on geriatric health, these effects are only extrinsic when
combined with other behaviors such as tea consumption,
alcohol consumption, and sleep quality. Research has
shown that consuming tea improves health [47]. A causal
relationship exists between alcohol and>60 diseases,
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and 4% of the global disease burden can be attributed to
alcohol consumption [48]. Sleep impairment is strongly
associated with numerous long-term adverse physical
and mental health outcomes, such as all-cause mortality,
diabetes, and cardiovascular disease [49]. Therefore, the
deterioration of health status and changes in their con-
cept of health may alter an older smoker’s self-perceived
health. The naive or erroneous health perceptions estab-
lished through an individual’s past daily life experiences
may very well cause the Dunning—Kruger effect. There-
fore, we propose the following two hypotheses based on
the mechanisms through which self-perceived health
causes the Dunning—Kruger effect.

Hypothesis 2a: Self-rated health has an indirect or
mediating effect on tea and alcohol consumption,
sleep quality, and smoking behavior among older
adults.

Hypothesis 2b: Self-rated health has an indirect or
mediating effect on hearing loss, visual acuity, and
smoking behavior among older adults.

Hypothesis 2c: Self-rated health has an indirect or
mediating effect on the number of major diseases
diagnosed and smoking behavior among older adults.

Data, variables, and methods

Data source

This study used data from the 2018 CLHLS provided by
the Center for Healthy Aging and Development Studies
at Peking University. The baseline and follow-up investi-
gations in the CLHLS covered 23 provinces, autonomous
regions, and municipalities in China, and the sample
had good representativeness. Since this study focused
on older adults aged > 65 years, we removed individuals
aged <65 years from the sample during processing and
analysis, followed by those with missing or no responses
for the core variables. The final sample size in this study
was 9683.

Variable selection

The variable types used in this study were response, core
explanatory, mediating, and control variables. Descrip-
tive statistics of the variables are provided in Table 1.

The response variable was smoking behavior (smoke;),
a binary variable obtained by querying whether the older
respondents were current smokers.

The core explanatory variables were self-rated health
(health;) and the degree to which the four diseases
impacted the daily lives of older adults (DADL)). Self-
rated health reflects the older respondents’ subjective
perceptions of their own health and is an important
indicator when measuring the Dunning—Kruger effect.
In the CLHLS, self-rated health comprised five levels:
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Table 1 Descriptive statistics of the variables
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Variable category  Variable and value Mean Standard Minimum Maximum

deviation

Response variable Smoking status 015 036 0 1
(1=smoker, 0=non-smoker)

Explanatory variables Self-rated health (1 =excellent, 2=good, 3 =fair, 4=poor, 5=very poor) 254 089 1 5
Degree to which the four diseases impact daily life (1 =severe, 2=moderate, 251 063 1 3
3=none)

Mediating variables  Daily intake (in units of 0.05 kg) 531 463 0 30
Frequency of tea consumption (1=daily, 2=at least once weekly, 3=at least 407 1.60 1 5
once monthly, 4 occasionally, 5=almost none or never)

History of alcohol consumption 0.14 2387 0 90
Sleep quality 249 098 1 5
(1 =excellent, 2=good, 3=fair, 4=poor, 5=very poor)

Development of hearing difficulties (1 =very fast (several days), 2 =fast (several 3.61 0.58 1 4
months), 3=slow (several years), 4=none or not hard of hearing)

Visual acuity 148 077 1 4
(1=clear, 2=basically clear, 3=blurred, 4=impaired)

Number of major diseases diagnosed 045 162 0 80

Control variables Age 83.79 1146 65 117
Sex (1=male, 0=female) 045 049 0 1
Area of residence (1 =urban, 0=rural) 058 049 0 1
Household socioeconomic status, (1 =affluent, 2=wealthy, 3=average, 4=poor, 288  0.63 1 5
5=impoverished)

Length of education received 359 434 0 29

extremely good, good, fair, poor, and extremely poor.
The degree to which the four diseases impacted the daily
lives of older adults further describes the Dunning—Kru-
ger effect on the health perceptions of older adults. The
reasons for adopting this variable were as follows. First,
these four diseases are very common among older adults.
Second, they have high flexibility in treatment, meaning
they can be controlled through medication compliance,
diet adjustment, and adequate training. Lastly, special-
ists generally evaluate and diagnose these four diseases,
thus offering better objectivity. The variation in these
four diseases can better reflect the older adults’ degree
of perception toward and the importance they attached
to disease and their subjective health status. In this study,
the degree to which these four diseases impacted the
older adults’ daily lives included severe, moderate, and no
influence.

Mediating variables (X,): Most older adults do not
have professional medical knowledge because they are
not doctors. In addition, their understanding of their
own health is often based on perceptions or impres-
sions, which could be due to their habit of not attend-
ing health examinations regularly. Therefore, this study
selected six mediating variables to measure the health
status of older adults: self-reported hearing (not hard of
hearing) and visual acuity (no dim vision), food intake
(able to eat), frequency of tea consumption, history of

alcohol consumption (able to drink), sleep quality (able to
sleep), and the number of major diseases diagnosed (not
diagnosed).

Control variables (C,): Based on previous studies, this
study selected age, sex, length of education received,
household socioeconomic status, and area of residence
(urban/rural) as control variables. Existing studies have
shown that age, sex, urban-rural differences, household
socioeconomic status, and length of education received
significantly affect smoking behavior. This study selected
the aforementioned variables as control variables to bet-
ter examine the influence of self-perceived health on
smoking behavior in older adults and to accurately reflect
the net effects of self-perceived health. The precondi-
tions for smoking include cigarette buying and household
socioeconomic status (affluent, wealthy, average, poor,
or impoverished), which may influence an older adult’s
tobacco buying and the type of tobacco purchased.
Therefore, household socioeconomic status was included
as a control variable to reflect their economic behavior
through smoking.

Statistical methods and analytical strategies

First, to examine whether the Dunning—Kruger effect
affects smoking behavior in older adults, a binary logistic
model was used to analyze the features of the response
variable.
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In Eq. (1), Smoke, represents the smoker status of the it"
older adult, SRH; represents the self-rated health of the
i older adult (excellent, good, fair, poor, or very poor),
Z; is a control variable (age, sex, length of education
received, area of residence, or household socioeconomic
status), /3, is a constant, 5; and /3, are parameters to be
evaluated, and ¢, is the error term.

To further examine the influence of the Dunning—
Kruger effect on smoking behavior in older adults from
a chronic disease perspective, this study examined how
smoking behavior was influenced by the degree to which
the four diseases impacted the daily lives of older adults.

Smoke;

n| —— DADL; Z; i
n<1_5m0kei)(p0+(pl it ¢l + w; (2)

In Eq. (2), Smoke; represents the smoker status of the
i older adult, DADL, represents the degree to which the
four diseases impact the daily life of the i older adult
(severe, moderate, or none), Z; is a control variable (age,
sex, length of education received, area of residence, or
household socioeconomic status), ¢o is a constant, ¢;
and ¢, are parameters to be evaluated, and wj is the error
term.

In order to overcome the problem of unobserved het-
erogeneity that exists because the regression coefficients
in a logistic regression model cannot be directly com-
pared, this study used a linear probability model (LPM)
as a commentary baseline model for logistic regression to
prevent measurement bias. Since endogeneity may exist
between the independent variables (self-rated health
and the degree to which the four diseases impact daily
life) and the dependent variable (smoking status), this
study also adopted an instrumental solution to address
endogeneity.

This study used a mediating analysis to examine the
mechanisms through which the Dunning—Kruger effect
occurs. However, since the response variable was binary
and a wider body of research is available on testing the
mediating effects when it is categorical, this study had
to perform specific judgments and selections due to the
advantages and disadvantages of each method. Mackin-
non and Cox suggested the product distribution method
to analyze mediating effects of a categorical variable
based on the significance of Z, X Z, [50]. The advantage
of this method is that it unifies linear and logistic regres-
sions, generating more realistic mediating effects. How-
ever, its drawback is that existing statistical software
cannot provide the bootstrap confidence interval in the
product distribution, and, similar to structural equation
modeling, some measurement errors also exist. When
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examining mediating effects through structural equa-
tion modeling, the Probit function is used as a link func-
tion to adjust the variance of the mean in the weighted
least squares using the mean and variance approach. This
approach generates the bootstrap confidence interval and
eliminates measurement errors. However, since all of its
pathways are linked using the Probit function, bias may
exist in the mediating effect testing caused by regression
methods. Therefore, we simultaneously used the product
distribution approach and structural equation modeling
to validate mediating effects, obtaining more robust test
results. The criteria for evaluating the goodness of the
fit of the structural equation model include a root mean
square error of approximation<0.05, a comparative fit
index>0.9, and a standardized root mean square resid-
ual <0.08 [51].

Analysis of the main results

The Dunning-Kruger effect in the smoking behavior

of older adults

In this study, all the observed variables were subjected
to logistic regression analysis (see Table 2— Self-rated
health). However, since the logistic regression coeffi-
cients cannot be compared, we used the LPM model for
comparison instead (see Table 2— Self-rated health [5]).
Excellent and good self-rated health were rearranged into
a new set of observed values termed “self-rated as good”
(see Table 2— Self-rated as good), fair self-rated health
was still termed “self-rated as fair” (see Table 2— Self-
rated as fair), and poor and very poor self-rated health
were rearranged into a new set of observed values termed
“self-rated as poor” (see Table 2— Self-rated as poor).

In Table 2, Self-rated health (1) and (5) represent the
logistic and LPM models of all observed values, respec-
tively. The two models’ predicted results were similar
since the regression coefficients were all negative and
significant at the 1% and 0.1% levels (Logit: f= —0.112,
p-value<0.01; LPM: B=—0.032, p-value<0.001). The
two models suggest that older adults are more likely to
smoke when they have better self-rated health.

In the sub-models, Self-rated as good had the same
coefficients and were significant at the 0.1% level
(Logit: B=0.253, p-value<0.001; LPM: [=0.040,
p-value<0.001). The two models suggest that older
adults who rated their health as good are more likely
to smoke than those who rated otherwise. Specifi-
cally, older adults with good self-rated health are 1.28
times more likely to smoke than those with poor self-
rated health. A marked increase in the regression coef-
ficients was observed from Self-rated health (5) to
Self-rated as good (6). The regression coefficients for
Self-rated as fair (3) and (7) were negative and signifi-
cant at the 1% level (Logit: f= —0.205, p-value <0.001;
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Table 2 The influence of self-rated health on smoking behavior in older adults

Variable Full model Sub-model

Self-rated health (1) (Logit)

Self-rated as good (2) (Logit)

Self-rated as fair (3) (Logit) Self-rated as poor (4) (Logit)

Self-rated health -0.112**(0.894) 0.253%** (1.288)

Control variable YES

Observed value 10,095 10,095

Cox R? 0.129 0.129

Variable Full model Sub-model
Self-rated health (5) Self-rated as good (6)
(LPM) (LPM)

Self-rated health -0.034%** 0.040***

Control variable YES

Observed value 10,095 10,095

R? 0.129 0.129

-0.205** (0.815) -0.121 (0.415)
10,095 10,095
0.129 0.128

Self-rated as fair (7) Self-rated as poor (8)

(LPM) (LPM)
-0.027** -0.018*
10,095 10,095
0.128 0.128

Bracketed values in the logistic model are odds ratios; *, p <0.05; **, p<0.01; ***, p<0.001

LPM: = —0.027, p-value<0.001), suggesting that fair
self-rated health is a protective factor against smok-
ing behavior. Older adults with fair self-rated health
had a considerably lower likelihood of smoking than
those with other self-rated health ratings. The regres-
sion coefficients for Self-rated as poor (4) and (8) were
negative. While the Logit regression coefficient was
nonsignificant (= —0.121), the LPM model was sig-
nificant but with a lower significance level (= —0.018,
p-value<0.05), suggesting that poor self-rated health
may be a protective factor against smoking behavior.
Based on the consolidated results of the logit and
LPM models of self-rated health presented in Table 2,
older adults are more likely to smoke when they have
better self-rated health. This finding suggests that some
older adults overlook the health risks of tobacco when
they subjectively perceive that there are no remark-
able differences in their current health. Therefore, we

demonstrated that the Dunning—Kruger effect occurs
in smoking behavior in older adults, validating Hypoth-
esis la.

Next, we examined whether the Dunning—Kru-
ger effect exists from the perspective of the impacts of
chronic diseases on smoking behavior in older adults. All
the observed values were subjected to logistic regression
analysis (see Table 3— Degree of impact) and compared
using the LPM model (see Table 3— Degree of impact). A
severe impact of the four diseases on daily life was rear-
ranged into a new set of observed values termed “Severe’,
a moderate impact was termed “Moderate’, and no
impact was termed “None”.

Table 3 shows that the coefficients for Degree of impact
(1) and (5) were positive and significant at the 0.1%
level (Logit: $=0.290, p-value<0.001; LPM: 5=0.057,
p-value<0.001), suggesting that older adults are more
likely to smoke when the four diseases had a lower or no

Table 3 The influence of the impact of diseases on smoking behavior in older adults

Variable Full model

Sub-model

Degree of impact (1) (Logit)

Severe (2) (Logit)

Moderate (3) (Logit) None (4) (Logit)

Degree of impact 0.290%** (1.336)

-0.617*%*(0.539)

-0.169** (0.844) 0.274%%*(1.316)

Control variable YES
Observed value 9683 9683 9683 9683
Cox R? 0.129 0.130 0.129 0.128
Variable Full model Sub-model

Degree of impact (5) (LPM) Severe (6) (LPM) Moderate (7) (LPM) None (8) (LPM)
Degree of impact 0.057%** -0.044*** -0.026** 0.044***
Control variable YES
Observed value 9683 9683 9683 9683
R? 0.130 0.130 0.129 0.130

Bracketed values in the logistic model are odds ratios; *, p <0.05; **, p<0.01; ***, p<0.001
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impact on their daily lives. The coefficients for Severe (2)
and (6) were negative and significant at the 0.1% level
(Logit: B=—0.617, p-value<0.001; LPM: B= —0.044,
p-value<0.001), suggesting that older adults are less
likely to smoke when the four diseases had a larger
impact on their daily life. The severity of the impacts
implies that smokers should cease smoking. Similar con-
clusions were drawn from the Moderate (3) and (7) mod-
els. Interestingly, the coefficients of None (4) and (8) were
positive and significant at the 0.1% level (Logit: 5=0.274,
p-value<0.001; LPM: =0.044, p-value<0.001), sug-
gesting that older adults are more likely to smoke when
the four diseases have no impact on their daily life than
when they have some impact. This finding also indirectly
implies that even when diagnosed with a disease, its
impact on older adults’ smoking behavior was low when
they subjectively perceived minimal or no impact.
According to the consolidated results of the logit and
LPM models presented in Table 3, older adults are more
likely to smoke when the four diseases have a lower
impact on their daily life. Even when some of the older
adults were diagnosed with these diseases, they would
still overlook the risks of their illness when the sub-
jectively perceived impacts were below a certain level.
Therefore, the Dunning—Kruger effect occurs in those
with good subjective self-perceived health who contin-
ued their smoking behavior, validating Hypothesis 1b.

Addressing and handling endogeneity
A complementary causal relationship may exist between
current smoking behavior and self-rated health. This
study adopted “whether natural water was consumed as
drinking water during childhood” as an instrumental var-
iable for the following reasons. Firstly, most older adults
in China have experienced the process of transitioning
from drinking natural to tap water, and some studies
have reported that tap water usage among older adults in
China reached 81.6%, and tap water has health benefits
for older adults [52]. Some studies have also reported
that some risk of pharmaceutical residues exists in tap
water production in China [53]. This would allow older
adults to compare the difference between the natural
water they had in childhood and the tap water they cur-
rently use. While this comparison is a subjective differ-
ence in perception, it could impact older adults’ self-rated
health. Secondly, whether or not tap water was retrofit-
ted depends mainly on the local government’s promotion
of public infrastructure renewal and is unrelated to the
older adult-centered variables used in this study [54].
First, most older adults in China drank natural water
(spring or well water) in childhood. Next, drinking water
in China is mainly converted from natural water to tap
water, and older adults develop subjective perceptions
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about the quality of drinking water, such as a dislike of
tap water due to chemical filtering and processing. Lastly,
the value of and preference for natural or tap water may
affect self-perceived health among older adults due to
the mineral-rich composition and sweeter taste of natu-
ral water. However, regardless of whether natural or tap
water is consumed, high drinking water quality stand-
ards are still attained when the water is boiled correctly,
and there is no direct relationship between water quality
and diseases, genes, and other omitted or psychological
variables.

Since this study used LPM and Logit models to examine
the relationship between self-perceived health and smok-
ing behavior in older adults, the two-stage least-squares
(2SLS) and IVprobit approaches were used to validate the
endogeneity (see Table 4). The robust chi-squared value
was 4.776 (p-value=0.028), and the robust regression
F-value was significant at the 5% level (p-value=0.028),
suggesting strong endogeneity. Table 4 shows that after
2SLS regression using the instrumental variable, self-
rated health remained significant (= —0.162*), suggest-
ing that self-rated health significantly influenced smoking
behavior even after addressing endogeneity. Additionally,
the F-value was 26.91 after a weak correlation analysis
of the instrumental variable, indicating the absence of a
weak instrument.

In an objective examination of subjective self-per-
ceived health, we introduced the instrumental variable
“availability of retirement pension” to mitigate endoge-
neity. The provision of a retirement pension scheme is
primarily subject to the macroeconomic regulation
and control policies of local and central governments
and is less correlated with personal willingness (see
Table 5). The robust chi-squared value (10.413) and the
robust regression F-value were both significant at the
1% level (p-value=0.001), suggesting strong endogene-
ity. After using the instrumental variable, the variation
in the degree of impact of the diseases on daily life was
significant at the 0.1% level, suggesting that the degree
of impact of the diseases on daily life significantly con-
strained smoking behavior, even after addressing endoge-
neity. An F-value of 96.67 was obtained when examining

Table 4 Analysis of endogeneity in the relationship between
self-rated health and smoking behavior in older adults

Independent variable (2SLS) B Standard error Significance

Self-rated health -0.162  0.073 0.027
Control variable YES

Independent variable (IVprobit) B Standard error  Significance
Self-rated health -0697 0224 0.002
Control variable YES
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Table 5 The relationship between the degree of impact of
diseases and smoking behavior in older adults

Independent variable (2SLS) B Standard error Significance
Degree of impact 0211 0.058 0.000
Control variable YES

Independent variable (IVprobit) B Standard error  Significance
Degree of impact 0.211  0.055 0.000
Control variable YES

the strength of the instrumental variable, indicating the
absence of a weak instrument.

Validating the mechanisms through which the Dunning-
Kruger effect mediates smoking behavior in older adults
After confirming that the Dunning—Kruger effect occurs
in the smoking behavior of older adults, the relevant
issues that must be addressed include the factors influ-
encing their self-perceived health (and thus their smok-
ing behavior), the means through which older adults
subjectively perceive their health status, and whether
these methods of subjective perception influence their
smoking behavior. This study used a mediating analysis
to validate the mediating mechanisms of the Dunning—
Kruger effect regarding self-perceived health.

Since the product distribution and bootstrapping
methods have their strengths and drawbacks, this study
used both product distribution and structural equation
modeling to leverage the advantages of both methods
[55]. When testing mediating effects using the product
distribution method, a regression analysis is first per-
formed on the influence of the independent variables on
the dependent variable to draw conclusions based on the
significance of the direct effects. If the direct effects are
not significant, then the conclusions should be drawn
from the indirect effects. The mediating effects are

Table 6 Regression analyses of the mediating effects
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deemed to exist if the direct effects are significant and the
test results obtained through the R statistical software’s
RMediation package are acceptable (a value of 0 is not
included in a 95% confidence interval). When examin-
ing the mediating effects through structural equation
modeling, besides the same assumptions established in
the product distribution method, a value of 0 is excluded
from a 95% confidence interval in bootstrapping.

As shown in Table 6, logistic regression of the inde-
pendent variable on the dependent variable (whether
or not to smoke) identified three variables that were
not significant—staple food intake (8=0.006), rate of
development of hearing difficulties (5= —0.030), and
visual acuity (8= —0.009)—indicating that they did not
directly affect the decision whether or not to smoke.
However, four variables significantly affected the deci-
sion whether or not to smoke: frequency of tea consump-
tion (8= —0.139* **), history of alcohol consumption
(5=0.017, p-value<0.001), sleep quality (8= —0.063,
p-value<0.05), and number of major diseases diagnosed
(B=—0.090**). In addition, regression analysis of the
independent variables on the mediating variable (self-
rated health) revealed that only a history of alcohol con-
sumption the number of years of alcohol consumption
did not significantly affect self-rated health; the remain-
ing six variables all significantly affected self-rated health.
This finding suggests that a history of alcohol consump-
tion may directly affect the choice of smoking behavior
without an indirect effect.

Table 7 shows the results of the mediating analysis
derived from the R statistical software’s Mediation pack-
age. The results indicate that a value of 0 was excluded
from the 95% confidence intervals of all variables except
a history of alcohol consumption, suggesting that indirect
effects may exist. However, based on the conclusions pre-
sented in Table 6, food intake, the development of hear-
ing difficulties, and visual acuity had no direct effects

Independent variable — Dependent B
variable
(Smoking status)

Standard error Independent variable — Mediating B

Standard error
variable
(Self-rated health)

Food intake 0.006 0.004
Frequency of tea consumption -0.139*** 0.017
History of alcohol consumption 0.017*** 0.001
Sleep quality -0.063*  0.031
Development of hearing difficulties -0.030 0.055
Visual acuity -0.009 0.044
Number of major diseases diagnosed -0.090%*  0.032
Control variable YES

Food intake -0.006***  0.002
Frequency of tea consumption 0.019**  0.006
History of alcohol consumption 0.000 0.000
Sleep quality 0.275*** 0,009
Development of hearing difficulties -0.086*** 0.016
Visual acuity 0.123** 0.012
Number of major diseases diagnosed 0.056***  0.005

", p<0.05; **, p<0.01; ***, p<0.001
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Table 7 Product distribution analysis of the mediating effects

Independent variable 95%LLCI 95%ULCI Unstandardized Standard error p-value

coefficient

Food intake 0.0002 0.0012 0.001 0.000 0.001
Frequency of tea consumption -0.0036 -0.0006 -0.002 0.000 0.003
History of alcohol consumption 0.0000 0.0000 0.000 0.000 0.368
Sleep quality -0.0436 -0.0109 -0.030 0.004 0.006
Development of hearing difficulties 0.0046 0.0163 0.009 0.001 0.001
Visual acuity -0.0192 -0.0049 -0.013 0.001 0.001
Number of major diseases diagnosed -0.0088 -0.0022 -0.006 0.002 0.005

on smoking status. Therefore, we can only determine
that these are indirect instead of mediating effects. Fre-
quency of tea consumption, sleep quality, and the num-
ber of major diseases diagnosed passed both the direct
and indirect effect tests and were thus determined to be
mediating effects.

Table 8 shows the results of the mediating effects analy-
sis using structural equation modeling with 5000 boot-
straps. While the results are similar to those obtained
through product distribution, some differences exist.
The results generated with the R statistical software’s
Mplus package are expressed to three decimal places,
while those generated with the R statistical software are
expressed to four decimal places (see Table 7). The first
three decimal points for food intake and frequency of tea
consumption were 0, and a number only appeared after
the fourth decimal point. However, as shown in Table 6,
since only three decimal points were retained, a value of
0 was observed in the 95% confidence intervals, suggest-
ing indirect effects, albeit marginal.

The higher the frequency of tea consumption, the bet-
ter the sleep quality, and the fewer the number of major
diseases diagnosed, the higher an individual’s self-rated
health, further increasing the likelihood of smoking.
Unlike indirect effects, these three mediating variables
also directly affected the dependent variable. Regarding
indirect effects, older adults with a higher food intake,
slower or no hearing difficulty development, and better

Table 8 Bootstrapping (5000 times) analysis of the mediating effects

visual acuity had higher self-rated health. Unlike mediat-
ing effects, food intake, the development of hearing dif-
ficulties, and visual acuity indirectly affected smoking
behavior in older adults through self-rated health but did
not directly affect the dependent variable. This finding
implies that older adults are more likely to smoke when
they have better self-rated health, validating Hypotheses
2a, 2b, and 2c.

To summarize, based on the aforementioned empiri-
cal results, the older adults included in this study had an
ingenuous understanding of self-rated health, which was
partially based on their subjective perceptions. Admit-
tedly, the general perception of an individual’s health can,
to some extent, be reflected in their ability to eat, drink,
and sleep; and the absence of hearing impairment, dim
vision, and major diseases. These subjective judgments
are crude and haphazard and lack accuracy and rational-
ity. However, these ingenuous perceptions had improved
older adults’ subjective judgments, resulting in the Dun-
ning—Kruger effect in their self-perceived health, which
caused them to overlook the health hazards and risks of
smoking.

From the perspective of mediating effects, while the
independent variables directly influenced the depend-
ent variable without the assistance of the mediating vari-
ables, the indirect effects could only be achieved through
the mediating variables, including the frequency of tea
consumption, sleep quality, and the number of major

Independent variable 95%LLCI 95%ULCI Unstandardized Standard error p-value
coefficient
Food intake 0.000 0.002 0.001 0.000 0.005
Frequency of tea consumption -0.002 0.000 -0.001 0.000 0.028
History of alcohol consumption 0.000 0.002 0.000 0.000 0434
Sleep quality -0.027 -0.005 -0.016 0.006 0.004
Development of hearing difficulties 0.001 0.005 0.006 0.002 0.005
Visual acuity -0.013 -0.004 -0.008 0.003 0.001
Number of major diseases diagnosed -0.007 -0.001 -0.003 0.002 0.048
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diseases diagnosed (see Fig. 1). These variables are char-
acterized by their large-scale but ambiguous or unspe-
cific influence on older adults’ global perceptions of their
health. For example, they could not explain the specific
health benefits of tea drinking and instead provided con-
ventional and multidimensional responses such as tumor
suppression and hypertension prevention; this was also
the case for sleep quality and the diagnosis of major dis-
eases. Notably, poorer sleep quality affects older adults
in many ways, including their social interactions, emo-
tions, and cognitive abilities, while the diagnosis of major
diseases impacts them physically and mentally. Given
the ambiguous and extensive nature of these effects,
older adults would intuitively generate a broad attribu-
tion toward adverse outcomes. Smoking is highly likely
to become an attribution, thereby generating mediating
effects. Older adults also generated a broad and conven-
tional understanding of those behavioral factors with
nonspecified effects (e.g., tea drinking). In other words,
their vague understanding of the benefits of tea drink-
ing resulted in a lax perception of the effectiveness of tea
drinking in reducing the risks of smoking.

Discussion

As expected, our study found that self-perceived health
was associated with smoking behavior in older adults,
consistent with the findings of existing studies [56].
Our results showed that older adults are more likely
to smoke when they have better self-rated health or
when hypertension, cardiopathy, stroke, and diabetes
have little or no impact on their daily life. Some studies
have reported that subjective health is a good predic-
tor of all-cause mortality and disease prognosis in older
adults and has a profound significance on public health

Frequency of tea

consumption

Sleep quality

Number of major

diseases diagnosed

Fig. 1 Path coefficients and significance levels
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policy formulation and health statistics surveying. In
this context, subjective health can be reliable, gener-
ating the argument that an individual can be aware of
their own illness and the changes to their health based
on their own subjective health perceptions [57].

However, some studies have corrected the deficits of
subjective health, arguing that subjective health hardly
reflects the impacts of lifestyle habits on health, such as
prolonged sitting and being overweight, suggesting that
an individual can be unaware of their own illness [58,
59]. Indeed, subjective health offers many advantages
as an indicator, such as elucidating the future trends
in geriatric health in an effortless and less time-con-
suming manner. However, our study also highlights the
drawbacks of subjective health since it does not reflect
the health risks of smoking for older adults. The Dun-
ning—Kruger effect provides a possible theoretical path
for testing the validity of subjective health indicators to
some extent.

The older adults’ self-perceived health arises from their
ingenuous understanding of health concepts, consistent
with the theory of planned behavior’s perceived subjec-
tive norm-intention-behavior explanatory path. In the
public health field, smoking is often described as a sepa-
ration of knowledge and action. Epidemiological studies
have specifically shown that while people are often aware
that smoking harms their health, they are often unable to
comply with anti-smoking behaviors in real life, leading
to willful blindness or the separation of knowledge and
action. However, our study found that the “knowledge”
of older adults was not based on theory (e.g., smoking is
harmful to health) but rather on subjective health per-
ceptions. In other words, the decision of an older adult
to smoke is based on their current subjective health

Smoking behavior

A

—0. 112%%

Self-rated health
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perceptions. From this perspective, their smoking behav-
ior is a unity of knowledge and action.

Our results also showed that older adults often over-
estimate their current health status and underestimate
the health risks of smoking, causing the Dunning—Kru-
ger effect to arise from their inadequate self-perceived
health, which causes them to misbelieve that smoking
has lower health costs. This finding also implies that the
cost—benefit logic of exchange theory is valid in the rela-
tionship between subjective health and smoking behavior
in older adults. However, some current public policies are
based on the conclusion that smoking harms health, with
little attention paid to the opposite effect of self-health
perceptions and awareness effects on smoking behavior.
In this respect, our study fills this gap to some extent and
has enlightening implications for developing public poli-
cies related to smoking behavior.

The key contribution of our study is that, from the
perspective of interdisciplinary exchange and addiction
theories, we explain the effect of subjective health per-
ception overestimation on smoking behavior (i.e., the
Dunning-Kruger effect of an individual’s self-percep-
tion of their health status on smoking behavior), which
helps to provide a basis for the formulation of a theory
of smoking behavior appropriate to smokers. However,
it is important to emphasize that our study comple-
ments and deepens previous theoretical explanations
rather than develops an entirely new theory. The findings
of our study also have implications for the development
of tobacco intervention or control efforts in individual
countries. Public health institutions should improve the
health perceptions of older adults so that they objectively
understand their own health status. The health impacts
of tobacco on geriatric health could be reduced by instill-
ing correct knowledge of its health risks among older
adults.

Limitations and future research directions

The main strength of our study is its clarification of the
Dunning-Kruger effect and the mechanisms through
which it mediates smoking behavior in older Chinese
adults. However, our study had several limitations that
need to be addressed. First, we used cross-sectional data
from 2018. The lack of validation based on long-term data
easily neglects the impacts arising from individual differ-
ences. Future longitudinal studies are needed to validate
our findings. Second, our study failed to robustly explain
why a history of alcohol consumption did not mediate
smoking status through self-rated health. Further theories
should be explored to explain the relationship between
smoking behavior and self-health. Third, our study per-
formed a mediating analysis using a stepwise approach,
and we hope to use better approaches for validating the
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mediating effects in future studies. Lastly, we only focused
on the subjective health perceptions of older adults toward
smoking. Therefore, more in-depth and precise research
should be performed on the Dunning—Kruger effect in
older adults’ subjective health perceptions to facilitate an
in-depth discussion.

Conclusions

Our study provides additional evidence that older adults’
self-perceived health is associated with smoking behavior.
Older adults often overestimate their current health sta-
tus and underestimate the health risks of smoking, causing
the Dunning—Kruger effect to arise from their inadequate
self-perceived health. Therefore, public health institutions
should improve the health perceptions of older adults so
that they objectively understand their own health status in
the future.

Acknowledgements

The authors would like to thank the Center for Healthy Aging and Develop-
ment Studies at Peking University for allowing to use the data. The authors
would also like to thank Kunkun Yang for his editing support and valuable
suggestions.

Authors’ contributions

ZJ: Conceptualization; formal analysis; methodology; software; validation;
writing-original draft preparation; writing-review & editing. SL: Conceptu-
alization; data curation; investigation; methodology; software; validation;
writing-review & editing. ZL: Conceptualization; data curation; writing-review
& editing. MT: Resources; writing-review & editing. TG: Project administration;
funding acquisition; resources, writing-review & editing. All authors have
reviewed the manuscript.

Funding

The study was supported by Social Science Foundation Project of Hebei
Province-Research on the construction and realization path of multi-level
endowment insurance system in Hebei Province (Project No.: HB21RK003). The
funders had no role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Availability of data and materials
The data used in this study can be available upon request. Please contact Pro.
Jia at hbujzk@vip.163.com

Declarations

Ethics approval and consent to participate

All experimental protocols were approved by the Ethics committee of
Hebei University. All methods were carried out in accordance with relevant
guidelines and regulation. And informed consent was obtained from all the
participants.

Consent for publication
Not applicable.

Competing interests

The authors declare no competing interests.

Received: 24 March 2023 Accepted: 22 August 2023
Published online: 04 September 2023



Jia et al. BMC Public Health

(2023) 23:1703

References

1.

2.

20.

21.

22.

23.

24.

25.

Das SK. Harmful health effects of cigarette smoking. Mol Cell Biochem.
2003;253(1):159-65.

Ambrose JA, Barua RS. The pathophysiology of cigarette smoking and
cardiovascular disease: an update. J Am Coll Cardiol. 2004;43(10):1731-7.
Bazzano LA, He J, Muntner P, Vupputuri S, Whelton PK. Relationship
between cigarette smoking and novel risk factors for cardiovascular
disease in the United States. Ann Intern Med. 2003;138(11):891-7.
Bergstrom J. Cigarette smoking as risk factor in chronic periodontal
disease. Commun Dent Oral Epidemiol. 1989;17(5):245-7.

Costenbader KH, Karlson EW. Cigarette smoking and autoimmune dis-
ease: what can we learn from epidemiology? Lupus. 2006;15(11):737-45.
Rigotti NA, Pasternak RC. Cigarette smoking and coronary heart disease:
risks and management. Cardiol Clin. 1996;14(1):51-68.

Stampfli MR, Anderson GP. How cigarette smoke skews immune
responses to promote infection, lung disease and cancer. Nat Rev Immu-
nol. 2009,9(5):377-84.

Fluharty M, Taylor AE, Grabski M, Munafd MR. The association of cigarette
smoking with depression and anxiety: a systematic review. Nicotine Tob
Res. 2016;19(1):3-13.

Slomp FM, Bara TS, Picharski GL, Cordeiro ML. Association of cigarette
smoking with anxiety, depression, and suicidal ideation among Brazilian
adolescents. Neuropsychiatr Dis Treat. 2019;15:2799-808.

Bilgi B, Aksoy UM, Onur OS, Maner AF. Attention-deficit/hyperactivity
disorder and nicotine dependence in adults. Arch Neuropsychiatry.
2017,54(4):322-7.

. Oberg M, Jaakkola MS, Woodward A, Peruga A, Priiss-Ustiin A. Worldwide

burden of disease from exposure to second-hand smoke: a retrospective
analysis of data from 192 countries. Lancet. 2011,377(9760):139-46.
Khorasanchi Z, Bahrami A, Avan A, Jaberi N, Rezaey M, Bahrami-Taghanaki
H, Ghayour-Mobarhan M. Passive smoking is associated with cogni-

tive and emotional impairment in adolescent girls. J Gen Psychol.
2019;146(1):68-78.

Mannino DM, Moorman JE, Kingsley B, Rose D, Repace J. Health effects
related to environmental tobacco smoke exposure in children in the
United States: data from the Third National Health and Nutrition Examina-
tion Survey. Arch Pediatr Adolesc Med. 2001;155(1):36-41.

Allen AM, Oncken C, Hatsukami D. Women and smoking: the effect of
gender on the epidemiology, health effects, and cessation of smoking.
Curr Addict Rep. 2014;1(1):53-60.

Saha SP, Bhalla DK, Whayne TF, Gairola CG. Cigarette smoke and adverse
health effects: An overview of research trends and future needs. Int J
Angiol. 2007;16(03):77-83.

Kruger JM, Dunning D. Unskilled and unaware of it: How difficulties in
recognizing one’s own incompetence lead to inflated self-assessments. J
Pers Soc Psychol. 1999;77:1121-34.

Dunning D. The Dunning-Kruger effect: On being ignorant of one’s own
ignorance[M]//Advances in experimental social psychology. Academic
Press. 2011;44:247-96.

Canady BE, Larzo M. Overconfidence in managing health concerns: The
Dunning-Kruger effect and health literacy. J Clin Psychol Med Settings.
2023;30:460-8.

Guenther CL, Alicke MD. Deconstructing the better-than-average effect. J
Pers Soc Psychol. 2010,99(5):755-70.

Bunker CJ, Varnum ME. How strong is the association between social
media use and false consensus? Comput Hum Behav. 2021;125: 106947.
Schulz PJ, Nakamoto K. The perils of misinformation: when health literacy
goes awry. Nat Rev Nephrol. 2022;18(3):135-6.

Mahmood K. Do People Overestimate Their Information Literacy Skills? A
Systematic Review of Empirical Evidence on the Dunning-Kruger Effect.
Commun Inf Lit. 2016;10(2):199-213.

Koc E. Intercultural competence in tourism and hospitality: Self-

efficacy beliefs and the Dunning Kruger Effect. Int J Intercult Relat.
2021,82:175-84.

Dunkel CS, Nedelec J, van der Linden D. Reevaluating the Dunning-Kru-
ger effect: A response to and replication of. Intelligence. 2023;96: 101717.
Gignac GE. The association between objective and subjective financial
literacy: Failure to observe the Dunning-Kruger effect. Personality Individ
Differ. 2022;184:111224.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Page 13 of 14

Pennycook G, Ross RM, Koehler DJ, Fugelsang JA. Dunning-Kruger effects
in reasoning: Theoretical implications of the failure to recognize incom-
petence. Psychon Bull Rev. 2017;24:1774-84.

Barile JP, Thompson WW, Zack MM, et al. Activities of daily living, chronic
medical conditions, and health-related quality of life in elderly adults. J
Ambul Care Manage. 2012;35(4):292-303.

Becker GS., & Murphy K.M. A theory of rational addiction, J Pol Econ, 96(3),
675-700.

Becker GS, Grossman M, Murphy KM. An empirical analysis of cigarette
addiction. Am Econ Rev. 1994;84(3):396-418.

Ajzen |. The theory of planned behavior. Organ Behav Hum Decis Pro-
cesses. 1991:50(2):179-211.

Brunette MF, Ferron JC, Aschbrenner KA, Pratt SI, Geiger P, Kosydar S. Atti-
tudes about smoking cessation treatment,intention to quit,and cessation
treatment utilization among young adult smokers with severe mental
illnesses. Addict Behav. 2019;89:248-55.

Tajfel,H. (1978). Differentiation between social groups:Studies in the social
psychology of intergroup relations. London:Academic Press.

Echeverria SE, Gundersen DA, Manderski MTB, Delnevo CD. Social norms
and its correlates as a pathway to smoking among young Latino adults.
Soc Sci Med. 2015;124:187-95.

Harmon-Jones E, Harmon-Jones C, Levy N. An action-based model of
cognitive-dissonance processes. Curr Dir Psychol Sci. 2015;24(3):184-9.
Smith DM, O'Connor RJ, Collins RL, Hyland AJ, Kozlowski LT. Correlates

of smoker identity among intermittent and light daily young adult
smokers:Findings from Wave 1 of the Population Assessment of Tobacco
and Health(PATH) Study. Addict Behav. 2019;98:106034.

Levy HG, Norton EC, Smith JA. Tobacco regulation and cost-benefit analy-
sis: How should we value foregone consumer surplus? Am J Health Econ.
2018;4(1):1-25.

Halpern-Felsher BL, Biehl M, Kropp RY, Rubinstein ML. Perceived risks and
benefits of smoking: differences among adolescents with different smok-
ing experiences and intentions. Prev Med. 2004;39(3):559-67.

Jha P, Ramasundarahettige C, Landsman V, Rostron B, Thun M, Anderson
RN, Peto R. 21st-century hazards of smoking and benefits of cessation in
the United States. N Engl J Med. 2013;368(4):341-50.

Suranovic SM, Goldfarb RS, Leonard TC. An economic theory of cigarette
addiction. J Health Econ. 1999;18(1):1-29.

Peretti-Watel P, Halfen S, Grémy I. Risk denial about smoking hazards and
readiness to quit among French smokers: an exploratory study. Addict
Behav. 2007;32(2):377-83.

Heikkinen H, Patja K, Jallinoja P. Smokers’accounts on the health risks

of smoking: Why is smoking not dangerous for me? Soc Sci Med.
2010;71(5):877-83.

Becker GS, Murphy KM. A theory of rational addiction. J Polit Econ.
1988;96(4):675-700.

Becker G S, Grossman M, Murphy K M. An Empirical Analysis of Cigarette
Addiction Determinants of Health. Columbia University Press, 2017:
570-603.

Bask M, Melkersson M. Rationally addicted to drinking and smoking?
Appl Econ. 2004;36(4):373-81.

Carbone JC, Kverndokk S, Regeberg OJ. Smoking, health, risk, and per-
ception. J Health Econ. 2005;24(4):631-53.

Wyckham RG. Regulating the marketing of tobacco products and con-
trolling smoking in Canada. Can J Adm Sci. 1997;14(2):141-64.

Chacko SM, Thambi PT, Kuttan R, Nishigaki |. Beneficial effects of green
tea: a literature review. Chinese Medicine. 2010;5(1):1-9.

Room R, Babor T, Rehm J. Alcohol and public health. The Lancet.
2005;365(9458):519-30.

Sigurdson K, Ayas NT. The public health and safety consequences of sleep
disorders. Can J Physiol Pharmacol. 2007;85(1):179-83.

MacKinnon DP, Cox MG. Commentary on “Mediation analysis and
categorical variables: The final frontier” by Dawn lacobucci. J Consum
Psychol. 2012;22(4):600-2.

lacobucci D. Structural equations modeling: Fit indices, sample size, and
advanced topics. J Consum Psychol. 2010;20(1):90-8.

Zhao, Man, Liu, Yunduo, Xu, Chaofan et al. (2022).Study on the association
of residence tap water access and chronic diseases in middle-aged and
elderly people. Chinese J Dis Control Prev, 26(2), 169-174, 199.



Jia et al. BMC Public Health ~ (2023) 23:1703 Page 14 of 14

53. Leung HW, et al. Pharmaceuticals in tap water: human health risk assess-
ment and proposed monitoring framework in China. Environ Health
Perspect. 2013;121(7):839-46.

54. LiH, et al. Spatial analysis of rural drinking water supply in China. Water
Policy. 2015;17(3):441-53.

55. lacobucci D. Mediation analysis and categorical variables: The final fron-
tier. J Consum Psychol. 2012;22(4):582-94.

56. Wachsmann S, Nordeman L, Billhult A, et al. Tobacco impact on quality
of life, a cross-sectional study of smokers, snuff-users and non-users of
tobacco. BMC Public Health. 2023;23(886):1-7.

57. Wu S,Wang R, Zhao Y, Ma X, Wu M, Yan X, He J. The relationship between
self-rated health and objective health status: a population-based study.
BMC Public Health. 2013;13(1):1-9.

58. Griffith BN, Lovett GD, Pyle DN, Miller WC. Self-rated health in rural Appa-
lachia: health perceptions are incongruent with health status and health
behaviors. BMC Public Health. 2011;11(1):1-8.

59. Giltay EJ, Vollaard AM, Kromhout D. Self-rated health and physician-rated
health as independent predictors of mortality in elderly men. Age Age-
ing. 2012;41(2):165-71.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	The Dunning–Kruger effect: subjective health perceptions on smoking behavior among older Chinese adults
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Problem statement and research background
	Literature review and hypotheses
	Data, variables, and methods
	Data source
	Variable selection
	Statistical methods and analytical strategies

	Analysis of the main results
	The Dunning–Kruger effect in the smoking behavior of older adults
	Addressing and handling endogeneity
	Validating the mechanisms through which the Dunning–Kruger effect mediates smoking behavior in older adults

	Discussion
	Limitations and future research directions
	Conclusions
	Acknowledgements
	References


