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Abstract
Risk-taking propensity is reported to generally decrease with increasing age and be higher in males. Influence of age has, 
however, primarily focused on changes in early and midlife age. The present study aims at discussing associations between 
risk taking propensity and age and sex based on three 10-years groups of older Danish adults (age 51-80), and with a focus 
on characterizing associations observed within the fractions of the populations with lowest or highest risk-taking propensity. 
Materials & Methods: The present study is based on an online survey including three groups of older Danish adults (age 51-
80, N= 7,232 respondents), and with a focus on characterizing associations observed within the fractions of the populations 
with lowest or highest risk-taking propensities, respectively. We study generalized as well as domain-specific risk propensities. 
Questions were based on the validated German SOEP questionnaire. Results: We observe significant changes in risk propensity 
occurring during older age among females as well as males, but not similar changes, neither sex, direction, nor size-wise. We 
demonstrate a strong domain specificity related to changes in risk-taking propensity. In specific domains, the fraction of 
respondents with a high risk-taking propensity does not appear to decrease with increasing age. We find that stated domain-
specific risk-taking propensity is significantly lower than stated general risk-taking propensity. Conclusion: The implications 
of our findings are that stated risk propensities to be used for guidance on policy or other regulations need to be domain-
specific and need to be based on population-specific studies.
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Introduction
Decisions on risk-related behaviors are based on the information 
available, the degree to which the source of information is trusted, 
and on the individuals’ willingness to accept a risk. A number 
of factors are known to affect our propensity to take a risk [1,2]. 
Decisions may entail both positive and negative outcomes [3], and 
the size or importance of the outcomes may be rated individually. 
Thus, two individuals may, based on identical information, both 
argue that their decision is the best, despite presenting two different 
‘best’ decisions. This has to do with the weight each individual put 
on each piece of information received, and their individual risk-

taking propensity.

During recent years several papers have focused on changes in 
risk-taking propensity over lifetime [1,4]. A general observation 
appears to be that risk-taking propensity decreases with increasing 
age. Several theories have been discussed [2,4-6] with a focus 
on changes occurring during adolescence and early adulthood, 
where resource acquisition on several levels may be associated 
with the need for stronger risk-taking behavior [4,7,8]. Later in 
adulthood focus may change from collecting and establishing 
a good life to maintaining what has been accrued and avoiding 
loss, i.e. supporting a more risk averse behavior [4,9,10]. These 
thoughts or theories appear to be founded in more materialistic 
priorities, but other studies indicate that in domains associated 
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with physical ability and health, there appears to be a perhaps not 
surprising higher propensity for risk taking in the younger age 
groups, where the absolute risk for adverse outcomes is known 
to be lower [11]. Domain specific risk-taking propensity data may 
offer more nuanced analyses on individual factors affecting stated 
risk-taking propensities [1,3].

Sex is the other frequent source for variation in risk-taking 
propensity studied, and the findings are often generalized to 
conclusions that women are more risk averse than men, but 
without much analytical focus on potential combined sex-, age- 
and domain-specific differences [4,12].

The influence of age on risk taking propensity appears to have 
mainly focused on changes during adolescence and early adulthood 
[3]. An often-used argument being that significant changes in life 
occurs during these periods of life. While this is true, equally large 
changes in people’s life situation occurs dung older age. Changes in 
risk taking propensity among people above 60 years-of-age appear 
to vary in domain-specific ways [12]. With a continuing increase 
in the fraction of people aged 50-80 years-of-age, this period of 
life deserves more attention. Important decisions are made during 
these years related to retirement and financial stability (pension) 
during older age, and during the same period people become frailer 
and the statistical absolute risk for disease increases [11,13]. This 
paper will therefore focus on changes in later life covering the age 
span from 50 to 80 years of age.

It could be argued that the preferred method to study age-related 
changes in risk taking propensity over time would be to follow 
the same individual repeatedly over a period of years. However, 
individual risk-taking propensities related to different domains 
are expectedly susceptible to external factors like the Covid-19 
pandemic [14,15], financial crisis, war, personal disease etc., 
and such influence would potentially challenge comparisons of 
propensities measured longitudinally at different time points. 
Further, and for practical reasons, it would take a long time to 
collect data on age-related changes covering a 30-years period. We 
therefore choose a trans-sectional approach comparing risk taking 
propensities in three age cohorts sampled at the same time.

Propensity measures have repeatedly been shown to vary 
considerably between individuals with some fraction of a 
population being very risk averse, while in the same population 
another fraction show a high willingness to take risks. There is a 
risk that such differences within a population may not be identified 
if analysis and comparisons are based on mean or median values 
only. The focus in this paper is therefore not on the median or 
average risk-taking propensities but on understanding and 
characterizing those individuals belonging to the highest or lowest 
fractiles of the population related to risk taking propensity.

Risk taking propensity (‘how do you see yourself – are you 
generally a person willing to take a risk or do you try to avoid 
taking a risk?’) will be evaluated in general as well as in 6 domains 
related to driving, economy, sport and leisure activities, job 
situation, trust in other people, and own health based on questions 
originally developed, validated, and used in the German Socio-
Economic Panel Studies (SOEP, www.leibniz-soep.de).
The present study aims at discussing associations between 
risk taking propensity and age and sex based on three 10-years 
groups of older Danish adults (age 51-80), and with a focus on 
characterizing associations observed within the fractions of the 
populations with lowest or highest risk-taking propensity. Our 
expectation is that the stated risk-taking propensity will vary with 
age among both the most and the least risk averse participants, but 
also that their response will be domain dependent.

Materials & Methods
We used a cross-sectional survey design based on a representative 
group of 15,072 Danish citizens aged 51-80 years. Data was 
collected in 2019 through a web-based standardized questionnaire 
(digital mail) administered by Statistics Denmark. Two reminders 
were sent through digital mail. Among the net sample, 7,232 
persons (48%) returned a questionnaire on topics related to risk 
propensity.
Risk-taking propensity was reported on an eleven-point Likert 
scale (0 = not willing to take a risk; 10 = full willingness to take a 
risk). Based on the lowest and highest quartiles of the answering 
categories, respectively, a low risk-taking propensity (answering 
0, 1, or 2 on the Likert scale) and a high risk-taking propensity 
(answering 8, 9, or 10 on the Likert scale) were compared.
Statistical analyses
To test for associations between age, sex, and risk willingness, a 
chi-squared test was used. First, it was used to test for associations 
between age group, and low (or high) risk willingness and 
not having low (or high) risk willingness, stratified by gender. 
Secondly, we used a chi-squared test to test for associations 
between gender (male, female) and low (or high) risk willingness. 
All tests were done for general risk willingness and for each of 
the six domains. All analysis was done using Stata version 18 
(StataCorp LP, College Station, TX, USA).
Ethics
According to the Act on a Biomedical Research Ethics Committee 
System in Denmark, the project was not a biomedical research 
project and did not need the ethic committee’s approval. Data 
include information that could potentially identify individuals, 
and the project is therefore registered at the University’s Research 
and Innovation Office, and data handling is in accordance with the 
General Data Protection Regulation (GDPR) from (EU) 2016/679.

http://www.leibniz-soep.de
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Results
With 7,232 persons responding to our questionnaire, we received a response rate of 48% and a representative sample compared with 
the Danish population with only slightly overrepresentation of female respondents and respondents aged 61-70 year-of-age (Table 1).

Respondents; N (%) Net sample; N (%) DK population; (%)

Sex

Female 3806 (52.6%) 7695 (51.1%) (50.9%)

Age

51-60 2832 (39.2%) 6375 (42.3%) (42.3%)

61-70 2641 (36.5%) 4877 (32.4%) (32.1%)

71-80 1759 (24.3%) 3820 (25.4%) (25.6%)

Table 1: Sample characteristics (sex and age distribution) of the study group of Danish citizens aged 51-80 years.

The average risk propensity scores related to general risk taking (non-domain-specific) were 5.7, 5.7, and 5.5 on the 11-point Likert scale 
in the three age groups ranging from age 51-60, 61-70, and 71-80, respectively (data not shown). Thus, based on average scores, the 
influence of increasing age from age 51 and upwards toward 80 on general risk-taking propensity was limited.

However, a more nuanced picture was seen when focusing on the subpopulations with the most (Likert score 0, 1, and 2) and the least 
(Likert score 8, 9, and 10) risk averse respondents. With increasing age, a significantly larger faction of females (p<0.001) shifted into 
the most risk averse group (Likert score 0, 1, and 2) (Figure 1). The fraction of males also increased, but not statistically significant 
(p=0.09). Among males and females with the highest stated general willingness to take a risk (Likert score 8, 9, and 10), the prevalence 
did not change significantly over the three age decades (Figure 1). The findings indicate significant changes in risk propensity occurring 
during older age, but not similar changes, neither sex, direction, nor size-wise (Figure 1).

Figure 1: Risk-taking propensity (per cent of respondents) among 51-80-years old respondents with low (Likert scores 0, 1, 2) or high 
(Likert score 8, 9, 10) general risk willingness. a – significant increase with age, male; b - significant increase with age, female; c – 
significant difference between males and females. Level of significance was set at p<0.05.

Compared to the stated domain-specific risk propensities (e.g. health and trust), a significantly smaller fraction of the respondents’ state 
that they in general belong to the most risk averse individuals (0, 1, or 2 on the Likert scale). Likewise, a high-risk willingness (8-10 on 
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the Likert scale) is stated by 23% of our respondents related to the general and unspecified risk domain, whereas a significantly lower 
fraction of the respondents state this high-risk willingness when it comes to domain-specific risk scenarios (health 4%; trust 17%). 
Thereby demonstrating a strong domain specificity when it comes to risk-taking propensity (Figure 2).

Figure 2: Distribution of risk-taking propensities (per cent of respondents) between respondents with low (Likert scores 0, 1, 2), middle 
(Likert scores 3-7), and high (Likert score 8, 9, 10) risk willingness in general and in the health and trust domains.

Across all six tested risk domains and across all three age decades included, a higher fraction of the female than the male population, 
stated that they had a low risk-taking propensity (p<0.001). Across all six tested risk domains and for males as well as females the 
fraction of respondents stating a low risk-taking propensity increased with increasing age (p<0.05; Figure 3).

Within the group of respondents stating a high risk-taking propensity, the response was more nuanced and domain specific. Regarding 
sport and leisure activities as well as in the domain of job and labor marked, the fraction of both male and female respondents stating 
high risk-taking propensity decreased with increasing age from 51 to 80 years-of-age (p<0.001; Figure 3).

Figure 3: Risk-taking propensity (per cent of respondents) among 51-80-years old respondents with low (Likert scores 0, 1, 2) or high 
(Likert score 8, 9, 10) domain specific risk willingness.  a – significant increase with age, male; b - significant increase with age, female; 
c – significant difference between males and females; d - significant decrease with age, male; e - significant decrease with age, female. 
Level of significance was set at p<0.05.
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A relatively high fraction of our respondents (16-18%) stated 
that they had high trust in other people by rating their individual 
risk-taking propensities in this domain between 8 and 10 on the 
Likert scale. These numbers did not change significantly across 
the included age groups (p=0.4-0.8), and both genders responded 
similarly with a high risk-taking propensity towards trusting other 
people (Figure 3).

A limited fraction of our respondents (less than 8%) stated a 
high willingness to accept risks related to driving, economy, and 
health. Within the domains of driving and economy, the risk-
taking propensity decreased slightly with increasing age among 
male respondents, whereas it in contrast increased slightly, but 
insignificantly (p=0.13) when female respondents got older (Figure 
3). In the domain related to the willingness to take risks related to 
your own health, around 4% of the male respondents, irrespectively 
of age, stated a high risk-taking propensity. Female respondents 
stated a slightly lower risk-taking propensity in this domain in the 
youngest of our age groups (3.2% among 51-60 years old), but the 
risk-taking propensity increased by more than 50% (p=0.05) with 
increasing age and reached 5.4% in the oldest age group. There 
was a significant difference in risk-taking propensity in the health 
domain among females and males (Figure 3).

Discussion
Our data demonstrate that stated domain-specific risk-taking 
propensity is significantly lower than non-specific, general risk-
taking propensity. Further, that domain specific risk propensity 
can be country specific. Eventually, we demonstrate that within 
some risk domains the expected diminishing risk propensity with 
increasing age cannot be found in our Danish population aged 51-
80 years-of-age. The implications of these findings are that stated 
risk propensities used for guidance on policy or other regulations 
need to be domain-specific and need to be based on population-
specific studies.

It is a strength that our net sample is very similar to the Danish 
population, and that our respondents have almost identical age 
and sex distribution as the net sample. Further, it is a strength that 
we have a solid sample size with more than 7,000 respondents 
that allow for relevant subgroup analyses. It is a limitation for 
the representativity of our findings that the Danish population 
on average is better off financially as well as health-wise than 
many other countries - till example all Danes receives a state-paid 
pension from age 67, and most health care is free. It is an inherent 
limitation with self-reported data that we do not know how well 
the stated propensities align with real world behavior.

The average risk propensity score for general risk taking 
demonstrated limited change with increasing age. In contrast, more 
nuanced information emerged when focusing on the subgroups 

with lowest and highest risk-taking propensity. The literature 
describes a reduced risk-taking propensity with increasing age 
[4,6,9] indicating a shift to the left on the Likert scale distributions. 
This is also clear in the lowest risk propensity group for males as 
well as females with a significant trend over time for an increasing 
fraction of the population moving into this group. For the 20-25% 
of the population with a high stated risk propensity at age 51-60 the 
situation is, however, less clear as the expected decrease reflecting 
the increased fraction of low risk propensity respondents does 
not occur. For female respondents, the fraction of the population 
stating high risk propensity slightly increase and almost eliminates 
the sex difference that is often stated in the literature to be general 
across all ages [4,12]. Thus, our more nuanced data analysis shows 
that those respondents that are least risk adverse at age 51-60 keep 
this stated behavior during subsequent decades of aging, and that 
sex differences in risk propensity diminish at older age.

About 5-10% and 20-25% of our populations stated their general 
risk propensity as low or high, respectively. Our data from 6 
different risk domains demonstrate very different and clearly 
domain-specific risk propensities. Generally, most respondents 
state a significantly lower risk-taking propensity when asked to 
state a domain-specific risk propensity than when asked to state 
their general risk propensity. A similar observation is evident in 
the high-risk propensity groups, where risk taking propensity 
is generally higher when the risk domain is unspecific. These 
observations suggest that general risk propensity assessments are 
too unspecific, and that domain-specific analyses are needed for a 
more correct assessment of an individual’s risk-taking propensity.

The domain with the lowest fraction of our Danish population across 
age and sex stating low risk willingness, and the highest fraction 
stating high risk-taking propensity, was related to trust in other 
people. This domain is probably sensitive to the society, country, 
local crime statistics etc., and our findings are not unexpected 
in a Danish setting characterized by a high degree of societal 
homogeneity, and where citizens generally demonstrate very high 
trust in other people as well as authorities (https://ourworldindata.
org/grapher/self-reported-trust-attitudes?time=2022). Risk 
propensity related to trust in other people appears to vary 
significantly between populations/countries with societal 
homogeneity as an important factor [16,17]. Trust being perhaps 
a more general, intrinsic, and value-based thing may also explain 
why changes with increasing age in the high willingness groups if 
anything, and in accordance with the literature [16], is increasing.

Both financial income and health changes to become a more limited 
and fragile resource for most people when they get older. Thus, it 
is not unexpected, and in line with the existing literature [1], that 
the fraction of people with a low willingness to take risks related 
to economy and personal health increased from 30-50% among 

https://ourworldindata.org/grapher/self-reported-trust-attitudes?time=2022
https://ourworldindata.org/grapher/self-reported-trust-attitudes?time=2022
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51-60 years-old to around 60% among respondents between 71 
and 80 years-of-age. As already mentioned above, these domain-
specific risk aversities are significantly higher than those given 
for unspecified risk aversity. An interesting finding here is, 
however, that the fraction (4-6% across genders) of respondents 
stating a high willingness to take risks related to economy and 
personal health does not decrease with increasing age– for 
females it actually increases. The finding could be explained by 
the increasing life expectancy over the last decades, where an 
increasing fraction of the Danish/Northern European populations 
keep at good health for longer [18], and likewise that a certain 
fraction of the population has accrued sufficient economy through 
their working life to enable them to continue with comparable 
economy even after retirement due to individual and governmental 
supported pensions, investments etc. The implications of this 
finding could be significant for the insurance and pension business. 
It should, however, not be overseen, that the by far largest group 
of respondents state an increasing risk aversity that could perhaps 
be seen as worry for their economic as well as health situation in 
their older age.

Placing our findings in a broader public health and policy 
framework means that initiatives either dependent upon or intended 
to change risk behavior among the growing fraction of elderly 
will need to consider that this group of citizens not necessarily 
have the same perceptions of risk than younger citizens, and that 
a significant scenario-dependent variability exists between risk-
taking propensities. To avoid unintended worries related to risk 
scenarios with an already very high focus among most elderly such 
as economy or health issues, a more targeted approach to publicly 
issued risk communication/campaigns directed towards elderly 
may be needed.
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