
Journal of 
Preventive Medicine 
& Public Health

240 Copyright © 2017  The Korean Society for Preventive Medicine

J Prev Med Public Health 2017;50:240-250    •  https://doi.org/10.3961/jpmph.17.036

Factors Associated With Subjective Life Expectancy:  
Comparison With Actuarial Life Expectancy
Jaekyoung Bae1, Yeon-Yong Kim2, Jin-Seok Lee1,3

1Department of Health Management and Policy, Seoul National University College of Medicine, Seoul; 2Big Data Steering Department, National 
Health Insurance Service, Wonju; 3Institute of Health Management and Policy, Seoul National University College of Medicine, Seoul, Korea

Original Article

Objectives: Subjective life expectancy (SLE) has been found to show a significant association with mortality. In this study, we aimed 

to investigate the major factors affecting SLE. We also examined whether any differences existed between SLE and actuarial life ex-

pectancy (LE) in Korea.

Methods: A cross-sectional survey of 1000 individuals in Korea aged 20-59 was conducted. Participants were asked about SLE via a 

self-reported questionnaire. LE from the National Health Insurance database in Korea was used to evaluate differences between SLE 

and actuarial LE. Age-adjusted least-squares means, correlations, and regression analyses were used to test the relationship of SLE 

with four categories of predictors: demographic factors, socioeconomic factors, health behaviors, and psychosocial factors.

Results: Among the 1000 participants, women (mean SLE, 83.43 years; 95% confidence interval, 82.41 to 84.46 years; 48% of the total 

sample) had an expected LE 1.59 years longer than that of men. The socioeconomic factors of household income and housing ar-

rangements were related to SLE. Among the health behaviors, smoking status, alcohol status, and physical activity were associated 

with SLE. Among the psychosocial factors, stress, self-rated health, and social connectedness were related to SLE. SLE had a positive 

correlation with actuarial estimates (r=0.61, p<0.001). Gender, household income, history of smoking, and distress were related to 

the presence of a gap between SLE and actuarial LE.

Conclusions: Demographic factors, socioeconomic factors, health behaviors, and psychosocial factors showed significant associations 

with SLE, in the expected directions. Further studies are needed to determine the reasons for these results.
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INTRODUCTION

Subjective (or self-estimated) life expectancy (SLE) is an indi-
vidual’s expectation regarding the perceived extent of his or 

pISSN 1975-8375 eISSN 2233-4521 

her remaining years [1,2]. SLE is related to actual life expectan-
cy (LE), mortality, and health status, but an individual’s expecta-
tion of survival goes beyond health [3]. SLE is “a critical indica-
tor of a highly complex attitude toward an emotionally charged 
topic in our society” [4], providing guidance for apportioning 
work, leisure, and finances within an adjusted timeframe [5].

An extensive literature has documented the ways in which 
SLE affects individuals’ behavior. SLE has a strong effect on in-
tended retirement age [6-8], even after controlling for demo-
graphic factors such as gender, age, income, education, health, 
marital status, and family longevity [9]. Increasing the length 
of life creates assurances about the future by reinforcing 
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healthy habits [3]. Non-smokers and those who exercise regu-
larly estimate their longevity to be longer [10], whereas peo-
ple who drink heavily and those with poor nutritional habits 
expect shorter lives [3]. 

SLE has been used as a predictor of socioeconomic status 
and mortality. Individuals who expect to live longer lives 
achieve higher socioeconomic status, as assessed using edu-
cational goals, history of prolonged unemployment, current 
employment and occupational status, spouse’s employment 
status, household income, and current or past economic hard-
ship [11]. SLE has an independent effect on mortality [12], es-
pecially among older people [13]. 

A small number of prior studies found a positive correlation 
between SLE and actuarial LE because both depend consider-
ably on current age [10,14]. However, differences between SLE 
and actuarial estimations are the focus of an ongoing debate. 
When SLE exceeds actuarial LE, it is due to participants’ past 
increases in longevity [15], because people are extrapolating 
their past longevity when subjectively evaluating their future 
[16]. There are four hypotheses for these unresolved issues: (a) 
the age congruity hypothesis, (b) the cohort-improvement hy-
pothesis, (c) the gender-anomaly hypothesis, and (d) the race-
anomaly hypothesis; these hypotheses may explain differenc-
es according to age, gender, and race, respectively [17]. Two 
other main possible factors also discussed in the decision-the-
oretic literature are cognitive shortcomings and motivational 
reasons [18].

Because only a single study [19] has examined the relation-
ships among SLE, socioeconomic status, and actuarial LE in 
Korea, it is important to analyze the effects of demographic, 
behavioral, and psychosocial factors on SLE, and to replicate 
such findings with nationally representative data across differ-
ent age groups.

Based on the previously published literature, we hypothe-
size 1) that those with high SLE will exhibit several specific de-
mographic, socioeconomic, health behavior-related, and psy-
chological factors; and 2) that the difference between SLE and 
actuarial LE will be related to those factors.

METHODS

Study Population and Data Collection
A nationwide online panel survey of 1000 adults was con-

ducted by the Research & Research organization on behalf of 
the Ministry of Health and Welfare of Korea. Participants were 

recruited across Korea between August and September 2015, 
and all respondents gave consent for administering the survey 
via e-mail. Stratified sampling was used to select 1000 partici-
pants based on gender, age, and the postal area. In the sample 
allocation, proportional allocation was applied to correspond 
with the population and sample distribution ratios using strat-
ification variables. All participants responded via e-mail to a 
survey questionnaire on a wide range of health and demo-
graphic indicators (response rate, 100%). Altogether, the sur-
vey contained six sections of questions (general characteris-
tics, health behavior, health service use, social environment, 
social medicine, patient choice of hospital), with a total of 24 
items to be completed. Inclusion criteria were being between 
19 years old and 59 years old, inclusive. The study protocol 
was approved by the institutional review board (IRB) at Seoul 
National University Hospital, Seoul, Korea (IRB no. 1508-064-
694).

Measures
Subjective life expectancy

In general, two common elicitation formats are distin-
guished. The first approach is a direct measurement of the 
point estimate of SLE, and the second approach is the percent-
age chance of living to a certain age [20]. While the direct 
method is simple and straightforward, the indirect assessment 
can capture uncertainty easily [21]. Based on the answer to 
the question, “to what age do you expect to live?”, responses 
were given as age in years.

Demographic variables
Gender (1, men; 0, women), age, and health conditions were 

included in this category. Age was measured as a continuous 
variable in years, and identified by the unique registration 
number of each Korean resident. Health conditions referred to 
ever having received a diagnosis of any of the following 12 
conditions: hypertension, hyperlipidemia, angina pectoris, os-
teoarthritis, lung tuberculosis, asthma, diabetes mellitus, thy-
roid disease, cancer, depression, liver cirrhosis, and renal fail-
ure. This information was elicited via an adaptation of the Ko-
rean Community Health Survey 2016 questionnaire [22].

Socioeconomic variables
Variables within this category of predictors included 1) resi-

dential area, 2) household income, 3) educational qualifica-
tions, 4) occupation, 5) the type of real estate contract through 
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which the respondent obtained housing, and 6) the type of in-
surance. Residential areas were recoded as follows: 1, metro-
politan area; 2, urban area; and 3, rural area [23]. Household in-
come was defined as income per month in Korean won (KRW) 
after taxes, and was categorized on a scale ranging from 1 (<2 
000 000 KRW per month) to 4 (>6 000 000 KRW per month) 
[24]. The highest educational qualification (from 1 [high school 
diploma or lower] to 3 [graduate school degree or higher]) [25] 
and current occupation (1, manual; 2, non-manual; 3, others) 
were obtained. The type of real estate contract was coded as 1 
(freely offered housing), 2 (monthly rent), 3 (lease), and 4 (own-
ership), and the type of insurance was coded as 1 (medical aid), 
2 (community-based insurance), or 3 (work-based insurance).

Health behavior variables
The health behavior variables were: 1) history of smoking (1, 

current smoker; 2, ex-smoker; 3, never smoker); 2) alcohol con-
sumption (1, 0 drinks per month; 2, 1-4 drinks per month; 3, 
2-3 drinks per week; 4, 4 or more drinks per week), using an 
adaptation of the National Health and Nutrition Examination 
Survey from the Korea Centers for Disease Control and Preven-
tion; and 3) physical activity (1, 2 or fewer days with physical 
exercise per week; 2, 3 or more days with physical exercise per 
week) [26-28].

Psychosocial variables
The following variables were assessed. Psychological dis-

tress was measured through a question asking “How often do 
you feel hopeless?” Subjects reported the frequency of each 
experience on a 4-point scale ranging from ‘most of the time’ 
to ‘none of the time,’ which is an adaptation of the Kessler Psy-
chological Distress Scale [29]. Depression was assessed by de-
termining whether participants had ever been diagnosed with 
depression. Social connectedness was measured by asking 
participants “Do you have the opportunity to spend time with 
family, friends, or any other social group?” Self-rated health re-
flects an individual’s psychological state [30]. The question 
about perceived health asked “In general, how would you rate 
your health?” [31]. Responses were coded on a scale ranging 
from 1 (poor) to 5 (excellent) [32].

Statistical Analysis
Initially, we estimated the unadjusted mean age and 95% 

confidence intervals (CIs) of the 4 proposed categories of SLE 
predictors to assess the correlations of individual variables with 

SLE. We then estimated the age-adjusted least-squares means 
(LSMEANS) age of SLE using the genmod procedure and 
LSMEANS statement, as age was expected to change the rela-
tionship of socioeconomic status factors with SLE. The t-test 
and analysis of variance (ANOVA), according to both general 
and occupational characteristics, were performed. This analysis 
was conducted separately for men and women. The descrip-
tive statistics of samples, mean SLE, age-adjusted LSMEANS 
SLE, and t-test and ANOVA analyses of each set of factors are 
provided in Tables 1 and 2.

Second, the correlation between SLE and actuarial LE was 
evaluated using the Pearson correlation coefficient. The Pear-
son correlation evaluates the linear relationship between two 
continuous variables. Actuarial LE was obtained from Statistics 
Korea [33]. We matched SLE and actuarial LE with participants’ 
age and gender.

Finally, the characteristics of those who appeared to have 
underrated or overrated their LE were examined [1]. We recod-
ed this difference variable to create three groups: (a) partici-
pants whose SLE was within 5-year of their actuarial estimate, 
(b) participants whose SLE was greater by 5-year or more than 
their actuarial estimate (overestimated SLE), and (c) partici-
pants whose SLE was lower by 5-year or more than the actuar-
ial estimate (underestimated SLE). Multinomial logistic regres-
sion was used to identify factors that distinguished these 
groups in a separate analysis.

All analyses were performed using SAS version 9.4 (SAS In-
stitute Inc., Cary, NC, USA). Statistical testing was conducted 
with a conventional 2-tailed alpha level of 0.05.

RESULTS

Tests of the four Sets of Variables
Men comprised 52.0% of the sample. The average age of the 

participants was 42.03 years, and the average SLE was 82.70 
years. When asked to estimate the LE of participants of their 
gender, women estimated their LE to be 83.43 years (95% CI, 
82.41 to 84.46 years), while men estimated it to be 81.84 years 
(95% CI, 80.72 to 82.96 years), yielding a difference of 1.59 
years. Age showed a J-shaped relationship with SLE. People 
with a disease estimated a shorter LE, and 48.0% said they had 
an illness that would limit their LE.

Two variables, household income and the type of real estate 
contract, were significant socioeconomic factors. We found re-
gions where income was not related to SLE in the expected di-
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rection. In 86.8% of participants whose income was over 2 mil-
lion KRW per month, a higher household income was associat-
ed with a higher expectation of life. Of these respondents, 
82.3% had graduated from a university. In individuals overall, 
SLE was not significantly associated with educational qualifica-
tions, but we generally found that people with higher educa-
tional qualifications estimated their LE optimistically. The age-
adjusted least-squares mean of educational qualifications 
showed a clearer gap than did the mean that was not age-ad-
justed. This occurred because, in Korea, older people are more 
likely to have less formal education than younger people. Oc-
cupation was not statistically significant. For men, 52.9% had a 
non-manual occupation, 26.9% engaged in manual labor, and 
only 20.2% were classified as ‘other.’ In contrast, almost half of 
the women were classified as ‘other’ because homemakers 
were included in this variable. The non-manual labor group ex-
pected their LE to be longer than did the manual labor group, 
and the ‘others’ group showed more optimistic expectations. 
The type of real estate contract was significantly related to SLE: 
63.0% owned their dwelling, and they had the most optimistic 
attitude about their LE. Of the respondents, 56.6% had work-
based insurance, and 36.8% had community-based insurance. 
People covered by work-based insurance estimated a longer 
LE than people covered by community-based insurance.

All three variables in the health behavior category (history of 
smoking, alcohol consumption, and physical activity) showed 
significant relationships in the hypothesized direction. Current 
smokers, ex-smokers, and non-smokers comprised 36.2, 37.9, 
and 26.0% of the sample, respectively. Non-smokers were like-
ly to estimate their LE to be higher than current smokers by 
2.30 years.

The psychosocial factors of psychological distress, social con-
nectedness, and self-rated health were significantly related to 
SLE in the expected direction. Participants who felt distressed 
most of the time estimated their LE as 79.28 years (95% CI, 
77.04 to 81.51 years), while participants who felt distressed 
none of the time estimated theirs as 89.76 years (95% CI, 84.85 
to 94.68 years), yielding a difference of 10.48 years. Depression 
was not a significant factor, while the 54.4% of participants 
who reported strong social connectedness had an SLE that was 
3.12 years higher. For self-related health, responses of poor, fair, 
good, very good, and excellent were provided by 1.2, 12.6, 37.2, 
42.9, and 6.1% of the sample, respectively. People who an-
swered ‘fair’ had the most pessimistic SLE estimates, and those 
who answered ‘excellent’ had the most optimistic estimations.

Comparison Between Subjective Life Expectancy 
and Actuarial Life Expectancy

As shown in Table 3, the Pearson correlation test showed a 
positive correlation between SLE and actuarial LE using the 
2015 Korean life tables for men and women (r=0.61, p<0.001).

Table 4 shows the demographic properties of the four fac-
tors associated with the presence of a gap between SLE and 
actuarial LE. Of the participants, 41.7% reported an SLE within 
5-year of their actuarial LE, 25.3% underestimated it by 5-year 
or more, and 33.0% reported an SLE that was 5 or more years 
greater than their actuarial estimate.

Table 5 presents the multiple regression analyses of factors 
explaining the gap between SLE and actuarial estimates. We 
formed the reference group from participants with an SLE 
within 5-year of their actuarial LE. Having a disease and experi-
encing distress increased the odds of underestimating one’s LE 
by 31.0 and 39.0%, respectively. Being optimistic about one’s 
health increased the odds of overestimating one’s LE by 69.0%. 
Other significant factors were gender, household income, his-
tory of smoking, depression, and social connectedness.

DISCUSSION

In this article, we studied the impact of demographic, socio-
economic, health behavior, and psychosocial factors on SLE in 
a cross-sectional study of 1000 people in Korea aged 19-59. 
The results support our hypothesis that demographic, socio-
economic, health behavior, and psychosocial factors would in-
fluence individuals’ expectations of their remaining lifetime 
and the difference between SLE and actuarial estimates. 

Demographic factors were related to SLE in ways consistent 
with prior research and actual LE. Women expected a higher 
LE than men did. However, compared to the 2015 Korean life 
tables, women reported an SLE that was 1.77 years lower than 
the actuarial estimate, while men had an SLE that was 2.84 
years higher. These findings suggest that women tend to be 
more accepting of the reality of death than men [4]. Perhaps 
this is because men in Korea consider themselves to be more 

Table 3. Correlation between actuarial LE and SLE

Pearson correlation coefficient 

Men Women Combined

Actuarial life expectancy vs. SLE 0.53*** 0.49** 0.61***

LE, life expectancy; SLE, subjective life expectancy.
**p<0.01, ***p<0.0001.
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Table 4. Descriptive statistics for predictors of SLE, including demographic factors, health conditions, socioeconomic factors, and 
psychosocial factors, for the full sample and according to the gap between SLE and actuarial LE

Predictors of SLE SLE ≤5 y of LE (n=253) SLE within 5 y of LE (n=417) SLE ≥5 y of LE (n=330)
Demographic factors

Gender

   Men 147 (58.1) 201 (48.2) 172 (52.1)

   Women 106 (41.9) 216 (51.8) 158 (47.9)

Age (y)

   <30 49 (19.4) 98 (23.5) 80 (24.2)

   30-39 86 (34.0) 87 (20.9) 68 (20.6)

   40-49 65 (25.7) 127 (30.5) 84 (25.5)

   ≥50 53 (21.0) 105 (25.2) 98 (29.7)

Health condition

   Disease (+) 141 (55.7) 194 (46.5) 145 (43.9)

   Disease (-) 112 (44.3) 223 (53.5) 185 (56.1)

Socioeconomic factors

Residential area

   Metropolitan area 53 (20.9) 86 (20.6) 71 (21.5)

   Urban area 68 (26.9) 108 (25.9) 82 (24.9)

   Rural area 132 (52.2) 223 (53.5) 177 (53.6)

Monthly household income (106 KRW) 

   <2 36 (14.2) 47 (11.3) 49 (14.9)

   2-4 116 (45.9) 163 (39.1) 106 (32.1)

   4-6 68 (26.9) 153 (36.7) 111 (33.6)

   >6 33 (13.0) 54 (12.9) 64 (19.4)

Educational qualification

   High school diploma or lower 57 (22.5) 63 (15.1) 57 (17.3)

   Bachelor’s degree 174 (68.8) 320 (76.7) 239 (72.4)

   Master’s degree or higher 22 (8.7) 34 (8.2) 34 (10.3)

Occupation

   Manual 62 (24.5) 95 (22.8) 63 (19.1)

   Non-manual 110 (43.5) 203 (48.7) 136 (41.2)

   Other 81 (32.0) 119 (28.5) 131 (39.7)

Type of real estate contract

   Free offer 7 (2.8) 11 (2.6) 8 (2.4)

   Monthly rent 49 (19.4) 48 (11.5) 43 (13.0)

   Lease 51 (20.2) 93 (22.3) 60 (18.2)

   Ownership 146 (57.7) 265 (63.6) 219 (66.4)

Type of insurance

   Medical aid 21 (8.3) 28 (6.7) 27 (8.2)

   Community-based insurance 130 (51.4) 246 (59.0) 190 (57.6)

   Work-based insurance 102 (40.3) 143 (34.3) 113 (34.2)

Health behavior factors

History of smoking

   Current smokers 180 (54.5) 220 (52.8) 104 (41.1)

   Ex-smokers 55 (16.7) 84 (20.1) 50 (19.8)

   Non-smokers 95 (28.8) 113 (27.1) 99 (39.1)

Alcohol consumption 

   ≥4 drinks/wk 23 (9.1) 20 (4.8) 16 (4.9)

   2–3 drinks/wk 51 (20.2) 81 (19.4) 48 (14.6)

   1–4 drinks/mo 135 (53.4) 252 (60.4) 219 (66.4)

   0 drinks/mo 44 (17.4) 64 (15.4) 47 (14.2)

Physical activity (times/wk)

   0-2 107 (42.3) 162 (38.9) 111 (33.6)

   ≥3 146 (57.7) 255 (61.1) 219 (66.4)

(Continued to the next page)
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masculine than women, such that the emphasis placed on the 
men role in this society may contribute to men’s tendency to 
overestimate their LE. Socioeconomic factors influenced SLE. 

Low household income, educational qualifications, occupa-
tion, and type of real estate contract were associated with pes-
simistic SLE estimates. People in low socioeconomic positions 

Predictors of SLE SLE ≤5 y of LE (n=253) SLE within 5 y of LE (n=417) SLE ≥5 y of LE (n=330)
Psychosocial factors

Psychological distress

   Most of the time 48 (19.0) 38 (9.1) 30 (9.1)

   Some of the time 139 (54.9) 217 (52.0) 159 (48.2)

   A little of the time 64 (25.3) 157 (37.7) 127 (38.5)

   None of the time 2 (0.8) 5 (1.2) 14 (4.2)

Depression

   No 230 (90.9) 405 (96.4) 306 (92.7)

   Yes 23 (9.1) 15 (3.6) 24 (7.3)

Social connectedness

   No 130 (51.4) 201 (48.2) 125 (37.9)

   Yes 123 (48.6) 216 (51.8) 205 (62.1)

Self-rated health

   Poor 6 (2.4) 1 (0.2) 5 (1.5)

   Fair 63 (24.9) 39 (9.4) 24 (7.3)

   Good 102 (40.3) 179 (42.9) 91 (27.6)

   Very good 72 (28.5) 177 (42.5) 180 (54.6)

    Excellent 10 (4.0) 21 (5.0) 30 (9.1)

Values are presented as number (%). 
SLE, subjective life expectancy; LE, life expectancy; KRW, Korean won.

Table 4. Continued from the previous page

Table 5. Multinomial logistic regression, using the group whose SLE was within 5 years of their actuarial estimate as the refer-
ence category

SLE ≤ 5 y of LE SLE ≥ 5 y of LE

β Exp β
95% CI

β Exp β
95% CI

Lower Upper Lower Upper

Demographic factors

   Gender −0.40 0.67* 0.49 0.92 −0.16 0.86 0.64 1.14

   Age −0.07 0.93 0.81 1.07 0.03 1.03 0.90 1.17

   Health condition −0.37 0.69* 0.51 0.95 0.10 1.11 0.83 1.48

Socioeconomic factors

   Household income −0.10 0.90* 0.82 0.99 0.04 1.04 0.95 1.13

   Educational qualification −0.08 0.93 0.54 1.60 0.17 1.19 0.74 1.91

   Occupation 0.00 1.00 0.95 1.06 0.07 1.07* 1.01 1.13

   Type of real estate contract −0.03 0.97 0.81 1.17 0.19 1.22* 1.01 1.46

Health behavior factors

   History of smoking −0.22 0.81 0.71 0.92 −0.01 1.00*** 0.88 1.13

   Alcohol consumption −0.04 0.96 0.85 1.09 0.06 1.06 0.93 1.21

   Physical activity −0.14 0.87 0.63 1.19 0.23 1.25 0.93 1.70

Psychosocial factors

   Psychological distress −0.50 0.61*** 0.48 0.77 0.15 1.16 0.94 1.44

   Depression 0.99 2.68** 1.37 5.24 0.74 2.10* 1.08 4.08

   Social connectedness −0.13 0.88 0.64 1.02 0.42 1.53** 1.14 2.05

   Self-rated health −0.32 0.72*** 0.60 0.87 0.54 1.69*** 1.40 2.06

Exp β refers to change in the odds ratio with a 1-unit change in the predictor. 
SLE, subjective life expectancy; LE, life expectancy; CI, confidence interval. 
*p<0.05, **p<0.01, ***p<0.001.
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were a concern since they may underestimate their SLE. This 
underestimation could leave them vulnerable to underfund-
ing their retirement [34], and therefore they might experience 
challenges during financial and career planning sessions [1].

All health behavior variables had an impact on an individu-
al’s estimation of their LE. Because individuals are aware that 
smoking, high alcohol intake, and low physical activity have a 
negative association with mortality through information dis-
seminated in the public media, these factors caused individu-
als to view their LE more pessimistically [1]. It is interesting 
that participants who did not drink alcoholic beverages at all 
estimated their LE to be lower than people who consumed 1-4 
drinks per month. Previous research has shown that the rela-
tionship between alcohol consumption and total mortality is 
U-shaped or J-shaped [35]. Several explanations have been 
proposed for this relationship. Persons who never drink alco-
hol might have given up drinking alcohol for health reasons, 
and the systematic underreporting of alcohol consumption 
may be possible. Misclassification must also be considered, as 
well as possible errors due to untruthful responses by respon-
dents when asked about the frequency of drinking.

Psychosocial factors are internal representations of situa-
tions that are constructed based on unique life experience, 
perceptions, and understandings of the world [36]. Prior stud-
ies have proposed and tested a mental model for identifying 
the factors associated with SLE [37]. Distress, social connected-
ness, and self-rated health had a positive relation with SLE. 
Depression had a U-shaped relationship with the gap between 
SLE and actuarial LE. It may be the case that patients with de-
pression have difficulty perceiving both their objective and 
subjective status clearly. Because the trade-off between real-
ism and optimism explains these perceptions, they may exert 
many independent effects [38].

We established that people who expect to live longer than 
their actuarial LE tend to have a better education, to own their 
residence, to have less stress, to be more socially connected, 
and to evaluate their health more optimistically. This finding 
may encourage governmental policy initiatives on education, 
housing, and suicide that would be in line with expectations 
of increased longevity.

The results presented here should be interpreted with cau-
tion. First, the comparison with the 2015 Korean life tables was 
not precise, because compared with the population life tables, 
these data were drawn from a relatively small sample (n=1000). 
Second, the method of administering the survey has several 

limitations. Online survey administration is limited in that not 
everyone has access to the Internet, and has been associated 
with a lower response rate than is found for paper surveys [39]. 
Moreover, the growth of Internet-based research has surpassed 
the development of ethical guidelines [40]. To moderate this 
problematic weakness of an online survey, we used a survey 
URL (opt-in survey), and all online panels were selected to be 
demographically balanced. Third, some limitations are present 
in the validation techniques, such as simulation and testing. 
However, the survey we describe included logic for verification 
techniques to be used in model checking, so we ensured that 
the quality of the survey method was satisfactory for verifica-
tion and validation. A final potential problem is the restrictions 
on survey methodology that were present because we used 
cross-sectional data. To assess the impact of these factors, a 
time-trend study would be necessary in the future, involving a 
more in-depth investigation of these factors on a larger scale.

The strengths of this research include its theoretical basis and 
its examination of a comprehensive set of variables, extending 
prior research. Participants’ SLE was found to be related to de-
mographic, socioeconomic, health behavior, and psychosocial 
factors, and the presence of a gap between SLE and actuarial LE 
was associated with these four sets of variables. Public policies 
regarding the underestimation of SLE and its association with 
health risks need to be developed, and the issues raised by this 
study will be an important component of any such policy.
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