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Abstract
Based on evidence for age-related impairments in flexible, goal-directed control, the formation of habits has been recog-
nized as an opportune route for behavioural adjustment that promotes resilience among older adults. The present study set 
out to examine how individual differences in quality of life (QoL) and mental well-being (MWB) in older adults (N = 1116, 
55 – 92 years old) relate to the inclination to engage in strategic planning and lifestyle regularity. Importantly, the beneficial 
effects of these two habit predisposing factors on MWB and QoL were found to be mediated by conscientiousness, a person-
ality trait characterized by a tendency to be goal-oriented, organized, responsible and disciplined, and to plan for the future. 
These results emphasize the benefits of conscientiousness for resilience in later life and suggest that both habit-predisposing 
factors may offer promising and concrete target points to elicit more conscientious behaviour, and thereby support QoL 
and MWB. Longitudinal and experimental research may help to establish the flow of causality in the intriguing dynamics 
between these variables.

Keywords  Quality of life · Mental well-being · Lifestyle regularity · Conscientiousness · If–then planning · Prospective 
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Introduction

As individuals age, they face various challenges that 
necessitate adapting their behaviour to prevent a major decline 
in functional ability, well-being and quality of life (Brinkhof 
et  al., 2021; Hayman et  al., 2017; Hildon et  al., 2010; 
Stephens et al., 2015). For instance, a decline in physical 
or cognitive functioning may be countered by frequently 
engaging in (physical) activities; to adapt to retirement or  

widowhood one may need to redefine day-to-day routines. 
Accordingly, the ability to adjust one’s behaviour (in 
addition to psychological adaptability) is a vital element 
of successful aging and resilience in later life (also see: 
Brinkhof et al., 2022). Age-related changes in neural integrity 
and connectivity of prefrontal brain areas can, however, 
compromise cognitive functions that are crucial for flexible, 
goal-directed adjustment of behaviour (Anderson et al., 2010; 
de Wit et al., 2014; Eppinger et al., 2013; Gross & Grossman, 
2010; Kirova et al., 2015; Ridderinkhof & Krugers, 2022; 
Salthouse, 2014) and thereby reduce autonomy (e.g., Burkard 
et al., 2014). In contrast, habitual control processes have 
been shown to remain relatively intact (de Wit et al., 2014; 
Eppinger et al., 2013). Therefore, the gradual formation of 
new, adaptive habits may offer an alternative, opportune route 
for behavioural adjustment in favour of resilience among 
older adults (e.g., Brinkhof et al., 2022; Neal et al., 2013). 
Previous studies have shown large individual differences 
in the propensity to rely on habitual versus goal-directed 
processes (Linnebank et  al., 2018; van de Vijver et  al., 
2023), also at an older age (Brinkhof et al., 2022; de Wit 
et al., 2014). We propose that older individuals who rely 
more on the habitual route may be better off than those  
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who tend to focus on (declining) goal-directed processes 
to regulate their daily behaviours. Departing from this 
perspective, the present study examined how individual 
differences in quality of life (QoL) and mental well-being 
(MWB) in older adults relate to two habit-predisposing 
factors, namely the inclination to engage in strategic planning 
and lifestyle regularity, and their interplay with the personality 
trait of conscientiousness. Furthermore, we investigated the 
potential mediating role of prospective memory ability.

The inclination to engage in strategic planning

The first factor that can predispose individuals to habitual 
control is a strong inclination to engage in strategic planning. 
Engaging in strategic planning involves the formation of so-
called implementation intentions: if–then plans that specify 
a behaviour to be performed in response to an anticipated 
cue (‘If situation Y arises, then I will initiate behaviour X’; 
Gollwitzer, 1993, 1999). Forming if–then plans increases 
the likelihood of frequent repetition in consistent contexts 
(Gollwitzer & Sheeran, 2006). This can facilitate routine 
formation (Gardner et al., 2012; Lally et al., 2010; also see 
Orbell and Verplanken (2010) for direct evidence of stronger 
automatization of behaviours through if–then planning) and 
eventually reduces the need for deliberate goal-directed 
resources in action control (Martiny-Huenger et al., 2016; 
Wood & Rünger, 2016). This renders strategic if–then plan-
ning particularly helpful for older individuals. Prompting 
people to form if–then plans for specific, pre-determined 
goals can have beneficial impacts on health outcomes that 
benefit from consistent and maintained performance of 
desired behaviours, including physical activity, diet quality, 
smoking behaviour, bed time routines, depressive symp-
tomatology and social anxiety (e.g., Adriaanse et al., 2009; 
Armitage, 2016; Fritsch et al., 2007; Hall et al., 2012; Shah 
et al., 2014; Valshtein et al., 2019; Warner et al., 2022; also 
see meta-analysis of Gollwitzer and Sheeran (2006) for over-
view of studies before 2005), all contributing to better MWB 
and QoL in the long-run. However, despite these beneficial 
effects reported for specific goals introduced in study con-
texts, it is still unknown whether individual differences in 
the inclination to independently or spontaneously engage 
in strategic if–then planning in daily life (Bieleke & Keller, 
2021) can also predict MWB and QoL among older adults.

Lifestyle regularity

Another factor that may incline individuals to more 
strongly rely on habit formation, rather than goal-directed 
action control, is a strong lifestyle regularity. Individuals 
who adopt a regular lifestyle show high consistency in the 
timing with which various social, work, feeding and rest 
related activities occur (e.g., waking up, having breakfast, 

going out (for work); Monk et al., 2002). This may provide 
a framework that facilitates regular and consistent engage-
ment in other activities and behaviours, which allows one 
to attach or ‘piggyback’ a new behaviour onto an existing 
routine (Judah et al., 2013). This favours the formation 
stimulus-driven habits (e.g., it will be easier to anticipate 
future events and remember to perform planned actions). 
As per the health benefits, it has been suggested that con-
sistent social and behavioural rhythms are conducive to 
continued good (mental) health and well-being in later life 
(Margraf et al., 2016; Monk et al., 1997; Prigerson et al., 
1995), at least partially because it can promote a necessary 
sense of control and stability, especially when confronted 
with physical or psychological frailty (Bergua et al., 2006). 
In support of this, evidence suggests that individuals tend 
to adopt a more regular lifestyle as they grow older (Monk 
et al., 1992, 1997, 2006), although great individual differ-
ences still exist. Monk et al. (2006) showed that the rate of 
change throughout the lifespan was greater among those 
who were strongly challenged by external circumstances 
(e.g., spousal bereavement), potentially serving as adaptive 
coping strategy to deal with these changes.

The personality trait of conscientiousness

Next to these concrete habit-predisposing factors, the rela-
tively broad and multi-faceted personality trait of consci-
entiousness has also been linked to the ability to automa-
tize adaptive behaviours. Highly conscientious people are 
purposeful and disciplined, work hard towards their goals 
in an organized, orderly manner, and consequently they 
are reliable and productive (e.g., McCrae & Löckenhoff, 
2010; Roberts et al., 2005). Conscientious individuals 
have, therefore, typically been characterized as strongly 
goal-directed, meaning that their choices and behaviour 
are driven by conscious deliberation on the outcomes of 
their actions. Recently, however, this traditional view of 
effortful self-control has been challenged by the opposing 
view that conscientious individuals actually rely relatively 
strongly on habitual control. Indeed, their structured, con-
sistent goal striving may allow conscientious individuals 
to automatize their behaviour and thereby rely on efficient 
adaptive habits (Galla & Duckworth, 2015; Judah, 2015; 
Wood, 2017). A recent study provided direct support for 
this idea and found that conscientiousness positively pre-
dicted the automatization of a novel routine (van de Vijver 
et al., 2023). This may explain why conscientious indi-
viduals tends to be healthier, show better psychological 
well-being and QoL, and live longer (Brett et al., 2012; 
Chapman et al., 2007; Goodwin & Friedman, 2006; Hill 
et  al., 2011; McCloskey & Johnson, 2021; McCrae & 
Costa, 1991; Pocnet et al., 2016).
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The interplay between the inclination to engage 
in strategic planning, lifestyle regularity 
and conscientiousness

The present study aims to shed light on the interplay 
between the inclination to engage in strategic planning and 
lifestyle regularity, as well as conscientiousness. Those with 
a higher regularity in daily re-occurring activities may be 
more inclined to independently engage in strategic if–then 
planning, as it could provide an optimal framework for the 
use of if–then plans (i.e., many consistent, potential cues). 
However, regular engagement in strategic planning may also 
contribute to a higher consistency of social and behavioural 
rhythms. As a preference for future planning (i.e., ‘planful-
ness’) is a key indicator of conscientious people (Ludwig 
et al., 2019), people high in conscientiousness may also 
be more inclined to engage in strategic if–then planning. 
Indeed, previous research has shown a small-to-medium 
association between conscientiousness and the inclination 
to (independently) engage in strategic if–then planning 
(Bieleke & Keller, 2021), but not yet among older adults. 
This association may also be explained in the opposite direc-
tion, where a stronger inclination to engage in strategic plan-
ning promotes specific indicators of conscientiousness, such 
as self-discipline or determination. This aligns with the idea 
that interventions promoting strategic planning of desired 
daily life behaviours can prove useful in increasing consci-
entiousness and specifically the facets of industriousness 
(i.e., tendency to both begin tasks and carry them through to 
completion) and self-control (Javaras et al., 2019). A similar 
two-sided perspective holds for lifestyle regularity: it can 
be expected that conscientious people have a more regu-
lar lifestyle (e.g., due to a morning preference; Monk et al., 
1994; Walker et al., 2014), but a more regular lifestyle may 
also provide structure and routine to one’s life and thereby 
facilitate an organized and diligent approach.

The role of prospective memory ability

Next to investigating the interplay between these varia-
bles, we aim to shed light on the pathways through which 
these characteristics affect MWB and QoL. Here, we will 
also examine potential indirect pathways via prospective 
memory ability. Previous research has already provided 
evidence for a positive association between prospective 
memory ability and (independent) functioning, autonomy, 
QoL/MWB (Hering et al., 2018; Woods et al., 2015; Zuber 
& Kliegel, 2020). Furthermore, we would expect that habit 
formation partially exerts its beneficial effects by support-
ing the ability to remember to perform planned actions 
(Zhang et al., 2022) Indeed, strategic planning facilitates 
prospective memory performance (Burkard et al., 2014; 
Chasteen et  al., 2001; Chen et  al., 2015; Liu & Park, 

2004; McFarland & Glisky, 2011) and has even been sug-
gested as means to compensate for age-related prospec-
tive memory declines (Zimmermann & Meier, 2009). The 
inclination to engage in if–then planning would therefore 
be expected to support prospective memory functioning 
as well. Lifestyle regularity may also prevent prospective 
memory lapses by promoting a stable framework with 
reliable triggers of everyday routine behaviours. Finally, 
some tendencies that characterize conscientiousness are 
known to positively predict prospective memory function-
ing (Cuttler & Graf, 2007; McCabe et al., 2018), and con-
scientiousness has also been suggested to buffer cognitive 
(prospective memory) function by decelerating cognitive 
decline (Chapman et al., 2012; Wilson et al., 2007, 2015). 
However, whether PMA function acts as (partial) mediator 
of the effects of conscientiousness and lifestyle regularity 
on QoL/MWB has not been tested before.

Hypotheses

To summarize, we tested three parallel hypotheses:

a.	 that the inclination to engage in strategic (if–then) plan-
ning contributes to better MWB and QoL, at least par-
tially through its favourable effects on conscientious-
ness, lifestyle regularity and/or prospective memory 
functioning, and

b.	 that lifestyle regularity contributes to better MWB and 
QoL, at least partially through its favourable effects on 
the inclination to engage in strategic (if–then planning), 
conscientiousness, and/or prospective memory function-
ing, and

c.	 that conscientiousness contributes to better MWB and 
QoL, at least partially through its favourable effects on 
the inclination to engage in strategic (if–then planning), 
lifestyle regularity and/or prospective memory function-
ing.

Life phase

In addition, we explored the role of age—or more specifi-
cally life phase—and determined whether this factor mod-
erated the interplay between variables. We were interested 
as to whether newly retired individuals, who need to rede-
fine their day-to-day life, may benefit more strongly from 
higher levels of conscientiousness, lifestyle regularity or a 
higher inclination to engage in if–then planning than those 
well before or well after this transition phase. Given the 
limited availability of literature on the role of life phase on 
our mechanisms of interest, no a priori hypotheses were 
derived.
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Relevance

Insights into these dynamics can improve our understand-
ing of how different characteristics can help to outsource 
the habitual action control processes, and the relative con-
tribution of each of these characteristics in particular. This 
can help to pinpoint what characteristics may be opportune 
target points for interventions and which individuals would 
benefit from such programs.

Methods

Sample characteristics

Participants were drawn from a larger pool of older indi-
viduals of an ongoing online study on successful aging and 
resilience in the Netherlands [details removed to ensure 
anonymity], consisting of a battery of questionnaires and 
tests that cover relevant factors from multiple domains (e.g., 
physical, psychological, cognitive, social, environmental). 
Participants were 55 years or older, living in the Netherlands 
and had no dementia diagnosis. Other exclusion criteria 
were insufficient command of the Dutch language, impaired 
vision, and being unable to perform the operations required 
to successfully use a computer or laptop independently (i.e., 
mouse clicks, pressing keys on the keyboard). Participants 
were primarily recruited through online advertisements, and 
as a token of their participation, they received a brochure 
filled with evidence-based tips to promote healthy aging. All 

participants who successfully1 completed the main inven-
tory, as well as a follow-up package containing our main 
variables of interest, were included in this study (N = 1171). 
Participants were divided into three life-phase groups by 
separating individuals based on intervals ranging from 
55 – 66 (pre-retirement; n = 373), 67 – 71 (newly retired2; 
n = 431), and 72 – 92 (retired; n = 367) years old. During 
the baseline inventory, however, some participants from the 
pre-retirement group indicated to have retired early. These 
individuals (n = 119) were allocated to the newly retired 
group. Individuals from the newly retired (n = 31) and retired 
(n = 14) group that indicated to still be active on the labour 
market were excluded. Upon visual inspection, we identified 
some extreme outliers in the distributions of some variables 
of interest. To remove these, we used Rosner’s (1983) test 
to remove up to 10 outliers per variable of interest (see Sup-
plement A for details). A total of ten outliers, correspond-
ing to ten different participants were removed through this 
procedure, which resulted in a total sample size of 1116, 
with subgroups of n = 252 (1; pre-retirement), n = 514 (2; 
newly retired), and n = 350 (3; retired). The demographic 
characteristics of the study sample are shown in Table 1.

Table 1   Descriptive statistics

Each variable of interest was correlated with age (r). Only significant (p < .05) contrasts are depicted
a  Participants had indicated their age (e.g., 69  years old) upon signing up for the overall study, while the follow-up package was conducted 
40.0 weeks later on average (SD = 6.29, range 12.47 to 60.23 weeks). We therefore adjusted the age of our participants by assuming our partici-
pants were on average halfway through their year (69.5) and adding the number of years since enrolling in the overall study (number of weeks/
number of weeks per year – 52.18; e.g., 69.5 + (44.7/52.18) = 70.4 = 70)
b According to the Dutch Verhage (1964) scale, categories 6 and 7 reflect a high education level

Samples

All (n = 1116) 1 (n = 252) 2 (n = 514) 3 (n = 350)

56–93 years Pre-retirement Newly retired Retired
Age:a M (SD) 69.5 (6.74) 61.5 (2.89) 68.1 (3.19) 77.2 (3.99)
Gender: % female 68% 79% 68% 60%
Education: % highb 86% 90% 86% 84%

M (SD) range r M (SD) M (SD) M (SD) Contrasts
Prospective Memory 34.8 (3.83) 20–40 –.07* 35.1 (3.73) 34.8 (3.76) 34.2 (4.24) 1 > 3
Strategic Planning 39.9 (6.75) 14–56 .03 38.7 (7.43) 39.8 (6.77) 39.8 (6.80) –
Lifestyle regularity 11.6 (1.68) 5.5–14 .18* 11.0 (1.68) 11.7 (1.68) 11.9 (1.64) 1 < 2 & 3
Conscientiousness 46.8 (5.46) 30–60 –.12* 47.6 (5.37) 46.8 (5.52) 46.0 (5.61) 1 > 3
Mental Well-being 56.2 (6.12) 32–70 .04 55.9 (5.74) 56.2 (6.01) 56.7 (6.42) –
Quality of Life 95.4 (8.87) 60–120 –.14* 97.3 (8.79) 95.5 (8.93) 94.0 (8.63) 1 > 2 > 3

1  Participants that completed the If–Then Planning Scale, but indi-
cated to not have had any behaviour in mind while filling out the 
scale, were considered to be ‘unsuccessful’. A total of 101 partici-
pants were removed based on this criteria.
2  The statutory retirement age for the Netherlands was 66  years in 
2018, after which it has risen to 66 years and 9 months in 2022.
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Materials

Outcome variables

Quality of life  The World Health Organization Quality of 
Life (WHOQOL)-OLD instrument (Gobbens & van Assen, 
2016; Power et al., 2005; α = 0.87) was used to assess QoL 
based on six subscales of four items each: (1) sensory abili-
ties, (2) autonomy, (3) satisfaction with past, present, and 
future activities and achievements in life, (4) social par-
ticipation, concerns, (5) worries and fears about death and 
dying, and (6) being able to have personal and intimate 
relationships. All 24 items were scored on a 5-point Likert 
Scale, with different wordings, and summed to a total QoL 
score (24 – 120). Some items were reverse scored prior to 
summation, such that higher scores were indicative of better 
quality of life.

Mental well‑being  The 14-item Warwick Edinburgh Mental 
Wellbeing Scale (WEMWBS; Ikink et al., 2012; Tennant 
et al., 2007; α = 0.91) was used to measure subjective well-
being and psychological functioning. The 14 items, all 
addressing positive aspects of mental health, were scored on 
a 5-point Likert scale (1 = never, 2 = barely, 3 = sometimes, 
4 = often, 5 = always) and summed to a total of 14 to 70. 
Higher scores indicated better mental well-being.

Predictors

Prospective memory ability  The 8-item Prospective Mem-
ory Ability scale of the short Metacognitive Prospective 
Memory Inventory (MPMI-s; Rummel et al., 2019; α = 0.65) 
was used to assess prospective memory ability. Half of the 
items represented prospective remembering (e.g., ‘I am able 
to remind myself of phone calls I need to make, such as 
calling a friend on his or her birthday.’) and the other half 
represented prospective forgetting (e.g., ‘I receive overdue 
notification because I forget to pay bills on time’). Each item 
was scored on a 5-point Likert scale ranging from 1 (rarely) 
to 5 (often) and summed to a total score of 8 to 40. The 
prospective forgetting items were reverse scored prior to 
summation, such that high scores were indicative of better 
prospective memory ability.

Strategic if–then planning  The 8-item If–Then Planning 
Scale (ITPS; Bieleke & Keller, 2021; α = 0.85) was used 
to assess the participants’ general inclination to engage in 
if–then planning. The first four items were used to deter-
mine individuals’ tendencies to identify critical situations 
and opportunities to act (if-part) and the last four items were 
used to assess whether individuals specify corresponding 
goal-directed behaviours (then-part). In both parts, half of 

the items related to seizing opportunities (e.g., ‘I think about 
chances and possibilities that I could use.’) and the other 
half to overcoming obstacles (e.g., ‘I am concerned with 
what setbacks to expect.’). Participants were directed to have 
goals in mind that they found worthwhile and rewarding, but 
which were also challenging while answering the questions. 
Each item was scored on a 7-point Likert scale ranging from 
1 (does not apply at all) to 7 (does fully apply). Total scores 
were calculated by summing the scores of all items together, 
ranging from 8 to 56. Higher scores indicate a higher incli-
nation to engage in if–then planning.

Lifestyle regularity  An adaptation of the short Social 
Rhythm Metrix (SRM-5) was used to quantify daily lifestyle 
regularity (Monk et al., 1990, 1992). The original SRM-5 
is a diary-like questionnaire, in which participants are 
supposed to report on the timing of five specific events (i.e., 
getting out of bed; first contact with another person; starting 
work, housework or volunteer activities; having dinner; 
going to bed) on a daily basis for one week. Based on these 
data, a habitual time for each event is calculated and the 
number of occurrences within a 1.5-h window around this 
habitual time is counted to determine the regularity of that 
event. The combination of these evens together is supposed 
to reflect one’s lifestyle regularity.

To reduce the burden on participants, we did not ask 
individuals to fill out the questionnaire on a daily basis, 
but instead asked them to indicate the timing on which 
these events usually took place in the previous month (i.e., 
habitual time). ‘Having lunch’ was added as the sixth event 
to the list of events included in the SRM-5. Subsequently, 
they were instructed to report on approximately how many 
days in the past two weeks each of the six events occurred 
within a 1.5 h window (45 min before to 45 min after the 
habitual time), and outside this window. An overall lifestyle 
regularity score was constructed by taking the average 
number of days across the six events, with higher scores 
reflecting a more regular lifestyle (ranging from 0 to 14).

Conscientiousness  The NEO-FFI conscientiousness sub-
scale (12 items) was used to assess individual differences 
in the personality dimension conscientiousness (Costa & 
McCrae, 1989; α = 0.84). Each item (e.g., “I keep things neat 
and clean’) was scored on a 5-point Likert scale (1 = strongly 
disagree, 5 = strongly agree). The four negatively formulated 
items were reverse scored, and a total sum score ranging 
from 12—60 was computed. Higher scores indicate higher 
levels of conscientiousness.

Analysis

Statistical operations were conducted in R (4.1.2), with 
alpha set at 0.05. Two serial multiple mediation analyses 
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were performed using the Lavaan package (Rosseel, 2012; 
version 0.6–11), as path analysis does not allow for bi-
directional influences. In each of the models, both mental 
well-being and quality of life were included as outcome 
variables, and prospective memory ability as mediator. In 
model 1, as illustrated in Fig. 1, lifestyle regularity and con-
scientiousness were also included as mediators, allowing 
us to test the indirect effect of strategic planning on MWB/
QoL via lifestyle regularity (cf), conscientiousness (ae), and 
prospective memory (gi), as well as the indirect effect of 
conscientiousness on MWB/QoL via lifestyle regularity (bf). 
The path from lifestyle regularity and conscientiousness to 
MWB/QoL via prospective memory were also included in 
this model (ji and hi, respectively). In model 2, strategic 
planning and conscientiousness were included as additional 
mediators, and lifestyle regularity as independent variable, 
enabling us to examine the indirect effect of lifestyle regular-
ity on MWB/QoL via strategic planning (md), and conscien-
tiousness (ke). Additionally, the path from conscientiousness 
to MWB/QoL via strategic planning was included (ld; and 
again path gi, ji and hi). The models were estimated using 
the sem function, with maximum likelihood estimation (i.e., 
parameter estimates are obtained by maximizing the likeli-
hood that the assumed model results in the observed data), 
and 5000 bootstraps. As both models are fully identified (i.e., 
zero degrees of freedom), and the model therefore fits the 

data perfectly by definition, fit indices are not reported and 
evaluated. Moderation effects of life phase were assessed by 
performing two (again model 1 and 2) multi-group analy-
ses, in which estimates were calculated for each subgroup 
separately.

Results

Serial multiple mediation analysis

As illustrated in Fig. 2A, most of our variables of interest 
were positively associated to one another when evaluating 
each pair of variables separately. Strategic planning and 
lifestyle regularity were not associated, and only weakly, 
or not at all, with prospective memory ability and QoL/
MWB. When considering the direct and indirect pathways 
(see Fig. 2B), we found that strategic planning and life-
style regularity were positively associated with prospective 
memory ability, and subsequently with QoL/MWB, via 
conscientiousness (with small to medium effect sizes; see 
Table S2 for all details). Surprisingly, a negative direct path 
from strategic planning to QoL, albeit weaker in terms of 
its path regression coefficient (with correspondingly small 
effect size: 0.10), was also observed. This suggests that a 

Fig. 1   Serial mediation model. 
Note. The indirect effects of 
interest are shown. SP: Strategic 
planning, LR: Lifestyle regular-
ity, PM: Prospective memory 
ability, CON: Conscientious-
ness, MWB: Mental well-being, 
QoL: Quality of Life. Paths a, 
b and c are only included in 
model 1 (1), whereas path k, 
l and m are only included in 
model 2 (2)

Prospective 
memory ability

Strategic
planning

e

g

f

c (1)

d

Indirect effects of interest:
» SP - CON - MWB/QoL = a * e (model 1)
» CON - LR - MWB/QoL = b* f (model 1)
» SP - LR - MWB/QoL = c * f (model 1)
--------------------------------------------------------------
» SP - PM - MWB/QoL = g * i (model 1 & 2)
» CON - PM - MWB/QoL = h * i (model 1 & 2)
» LR - PM - MWB/QoL = j * i (model 1 & 2)
--------------------------------------------------------------
» LR - CON - MWB/QoL = k* e (model 2)
» CON - SP - MWB/QoL = l * d (model 2)
» LR - SP - MWB/QoL = m* d (model 2)

QoL

MWB

Conscien-
tiousness

a (1)

b (1)

h i

jk (2)

l (2)

m (2)

Lifestyle
regularity
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strong inclination to engage in strategic planning may have 
adverse effects as well.

Post‑hoc moderation analysis

To further elaborate on this surprising relation, we per-
formed two post-hoc multiple regression (moderation) anal-
yses (see Supplement A for details on statistical method and 
simple slope analyses).

The first analysis included QoL as single outcome vari-
able. When subgrouping based on the level of conscien-
tiousness, lifestyle regularity and prospective memory 
ability (i.e., four-way interaction), we found that for those 

with a regular lifestyle or higher levels of conscientious-
ness (n = 284, n = 77, respectively), strategic planning nega-
tively predicted QoL, B = -1.14 (0.30), p = 0.001, B = -1.96 
(0.49), p < 0.001 (see Fig. 3A; and Table S3). For those 
scoring higher on lifestyle regularity and conscientious-
ness (n = 503), there seems to be little variation in both the 
inclination to engage in strategic planning and QoL, and 
accordingly no significant relation was observed. In con-
trast, for those with lower levels of lifestyle regularity and 
conscientiousness (disadvantaged, n = 52), higher inclina-
tions to engage in strategic planning actually were benefi-
cial for QoL, B = 1.78 (0.58), p = 0.02. These effects were 
only observed among those with higher prospective memory 

Fig. 2   Serial mediation models 
outcomes. Note. In panel (A), 
associations are visualized with 
qgraph (Epskamp et al., 2012). 
Only significant (p < .05) coeffi-
cients are shown. The thickness 
and saturation of the lines are 
relative to the strength of the 
associations. All associations 
with a correlation coefficient of 
0.10 or lower have lines of simi-
lar thickness and saturation to 
improve visibility of the weak-
est relationships. In panel (B), 
the results of the two mediation 
models are combined. Reported 
path coefficients are unstand-
ardized, and can therefore be 
considered as partial regres-
sion coefficients, with *p < .05, 
**p < .01, ***p < .001. The 
thickness of the paths are rela-
tive to the strength of the path 
coefficients. By default, arrows 
are removed to emphasize that 
causality cannot be inferred 
from these findings (i.e., cross-
sectional data). However, the 
arrows from/to conscientious-
ness (CON) are included to 
emphasize the direction of the 
pathways tested in model 1 (1) 
and 2 (2). SP: Strategic plan-
ning, LR: Lifestyle regularity, 
PMA: Prospective memory abil-
ity, CON: Conscientiousness, 
MWB: Mental well-being, QoL: 
Quality of Life
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B. Results of the serial (multiple) mediation models
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ability (n = 947), and no significant trends were found for 
individuals with relatively lower prospective memory abil-
ity (n = 169). Altogether, this seems to suggest that strategic 
if–then planning does not provide any additional benefit, and 
may even be counterproductive, for those who utilize other 
(planning) strategies that already help individuals to obtain 
good outcomes, but may be particularly beneficial for those 
who lack (other) resources to adjust their behaviour.

Indeed, planning is what people do when they struggle to 
accomplish (daily) life goals, and are not completely satis-
fied with their current situation. Hence, the negative asso-
ciation between strategic planning and QoL may also be 
interpreted reversely, where those reporting higher levels 
of QoL are less inclined to engage in strategic planning. 
Our second post-hoc analysis – with strategic planning 
being included as single outcome variable, and QoL as one 
of the predictors – revealed that this may be particularly 
true when individuals show higher levels of conscientious-
ness. We found a significant four-way interaction, which sug-
gest that highly conscientious individuals (n = 77) seem to 

engage more strongly in if–then planning, if they show lower 
levels of QoL, B = -1.10 (0.28), p < 0.001, and likely have 
important goals to accomplish (see Table S4; and Fig. 3B). 
However, less conscientious individuals do not seem to be 
more inclined to engage in if–then planning if their QoL is 
lower, but rather when their QoL is higher, B = 1.08 (0.39), 
p = 0.004 (n = 52). We should point out that we only found 
these patterns among those who had a good prospective 
memory ability and an irregular lifestyle. No significant 
association between strategic planning and QoL was found 
for the other subgroups.

The moderating role of life phase

Life phase was significantly associated with QoL, prospec-
tive memory ability, lifestyle regularity and conscientious-
ness (see Table 1). Specific group comparisons revealed 
that all retired individuals had a more regular lifestyle than 
those still active on the labour market. The retired individu-
als had, however, lower prospective memory ability and 

Fig. 3   Post hoc multiple regres-
sion analyses. Note. Panel A 
shows the estimated marginal 
trends of the multiple regres-
sion models with quality of life 
(QoL) as dependent variable, 
strategic planning (SP) as main 
predictor, and lifestyle regular-
ity (LR), conscientiousness 
(CON) and prospective memory 
ability (PMA) as potential mod-
erating variable. Panel B shows 
the estimated marginal trends of 
the multiple regression models 
with SP as dependent variable, 
QoL as main predictor, and LR, 
CON and PMA as potential 
moderating variable. In both 
panel A and B, only the trends 
corresponding to high levels 
of PMA are shown. + p < 0.09, 
*p < .05, **p < .01, ***p < .001 
(Bonferroni corrected). The 
moderator values selected for 
the simple slope analyses are 
listed in parentheses
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lower levels of conscientiousness than pre-retired individu-
als (with newly retired individuals somewhere in between), 
and QoL also decreased with advancing life phase. No life 
phase effects were found for MWB and the inclination to 
engage in if–then planning.

As illustrated in Fig. 4, life phase also seemed to moder-
ate some of the pathways in the serial mediation models 
(with small to medium effect sizes; see Table S5-7 for all 
details). For instance, prospective memory ability showed no 
associations with QoL/MWB among the retired individuals, 

Fig. 4   Serial multiple media-
tion analyses, moderated by 
life phase. Note. Reported 
path regression coefficients 
are unstandardized. *p < .05, 
**p < .01, ***p < .001. 
Variables that are positively 
or negatively associated with 
age are shown in green or red, 
respectively. Blue variables are 
not associated with age. The 
darkness of the colour is used 
to depict significant subgroups 
differences for these variables, 
with darker colours indicating 
higher averages
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and lifestyle regularity did not seem to exert any (indirect) 
influences on MWB/QoL among the pre-retired individu-
als. Among the retired individuals, lifestyle regularity was 
negatively associated with the inclination to engage in stra-
tegic planning. Despite these observed differences, statistical 
comparisons with (omnibus) Wald-tests showed no signifi-
cant contrasts (all p’s < 0.05). Given the large standard errors 
(as compared with those in the main model), particularly for 
the subgroups with the lowest sample size, this is likely due 
to insufficient power to detect such differences. As this can 
increase the incidence of type II errors (i.e., false negatives) 
and thereby invalidate our interpretations, we will refrain 
from directly comparing the subgroup models and only use 
current findings as a means to form specific hypotheses for 
future work.

Discussion

The ability to adapt behaviour when quality of life (QoL) 
and mental well-being (MWB) are challenged, is crucial 
for resilience in later life. Age-related impairments in flex-
ible goal-directed control may render this ability relatively 
dependent on intact automatic processes. Therefore, the 
formation of efficient stimulus-driven habits may provide 
an opportune route for behavioural adjustment in favour of 
resilience in older adults. In line with this idea, we hypoth-
esized that habit-predisposing factors (i.e., the inclination 
to engage in strategic planning and lifestyle regularity) and 
the related personality trait of conscientiousness contribute 
to QoL and MWB, either directly or through their favour-
able effects on prospective memory ability. In line with our 
hypotheses, we found that conscientiousness was indeed 
associated with better MWB and QoL: both directly and 
indirectly via prospective memory ability. Moreover, our 
results suggest that strategic planning and lifestyle regular-
ity also exerted favourable influences on MWB and QoL, 
but only indirectly through their effect on conscientiousness. 
This casts new light on the relative contribution of each of 
these characteristics, as well as the potential mechanisms 
through which they affect QoL and MWB. Furthermore, 
we found a surprising negative direct relationship between 
strategic planning and QoL. We will discuss our findings 
and alternative causal explanations in more detail below, as 
well as the implications for interventions aiming to promote 
resilience in older adults.

The role of conscientiousness in effective 
and habitual regulation of behaviour

Certainly, our findings confirm that high levels of con-
scientiousness are positively related to both prospective 
memory (Cuttler & Graf, 2007; McCabe et al., 2018), and 

QoL/MWB (see e.g., Brett et al., 2012; Chapman et al., 
2007; Pocnet et al., 2017). In addition, we show that pro-
spective memory ability acts as an important mediator 
of the relationship between conscientiousness and QoL/
MWB. This may reflect that highly conscientious peo-
ple automatize adaptive behaviours, which helps them 
to remember to carry out intended (repetitive) actions, in 
support of QoL/MWB.

While conscientious individuals are generally goal-ori-
ented, the structured and consistent manner in which they 
strive for goals has been thought to facilitate habit forma-
tion (e.g., Judah, 2015), and indeed a recent study showed 
that this trait positively predicts the automatization of a 
novel routine (van de Vijver et al., 2023). Our results pro-
vide further evidence for this idea by confirming that highly 
conscientious older individuals are generally more inclined 
to engage in if–then planning, a planning strategy that has 
been proposed to result in ‘strategic automaticity’ (in line 
with Bieleke et al., 2021). Additionally, to the best of our 
knowledge, this is the first direct confirmation of the idea 
that conscientious individuals have greater regularity in their 
social and behavioural rhythms. While strategic planning 
and lifestyle regularity are not directly linked, they are con-
nected through their associations with conscientiousness.

Both engaging in strategic if–then planning (in con-
trolled research contexts; e.g., Adriaanse et  al., 2009; 
Warner et al., 2022; Gollwitzer & Sheeran, 2006), and 
exhibiting a regular lifestyle are known to yield various 
health benefits (Margraf et al., 2016; Monk et al., 1997). 
Our results suggest that both of these favourable effects 
may be mediated by conscientiousness. In other words, 
conscientious individuals may not only frequently engage 
in strategic planning and exhibit a regular lifestyle, but 
these habit-predisposing factors may also promote cer-
tain hallmarks of conscientiousness and thereby exert a 
positive indirect influence on QoL/MWB. The tendency 
to frequently engage in if–then planning may facilitate 
conscientiousness by promoting a sense of organiza-
tion (i.e., time management, prioritization of tasks) and 
responsibility, and inducing more thorough considera-
tions of potential obstacles or problems. A strong lifestyle 
regularity may provide structure and routine to one’s life, 
which can help older adults to maintain a sense of control 
and facilitate industriousness. In turn, the improvement 
of these capacities may again strengthen the inclination to 
engage in if–then planning and promote greater regularity, 
thereby forming two interconnected and adaptive feedback 
loops between the personality trait of conscientiousness 
and these habit-predisposing factors that together rein-
force effective and habitual regulation of one’s behaviour. 
Given the existence of these two mediation patterns and 
adaptive feedback loops, it appears that both the inclina-
tion to engage in strategic planning and regularity in daily 
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rhythms could serve as effective intervention targets to 
initiate a positive cycle towards conscientiousness and 
thereby foster resilience among older adults.

Boundary conditions of strategic planning

Our analyses also revealed a potentially adverse effect of 
a strong inclination to engage in strategic planning, which 
is important to consider. Specifically, next to the indirect 
positive relation between strategic planning and QoL, we 
found a negative direct relation between these variables. 
This represents the relative (or residual) contribution of the 
effect of strategic planning on QoL, after taking into account 
its favourable effects on conscientiousness and the relative 
contributions of conscientiousness and lifestyle regularity 
(and prospective memory ability) on QoL. Our post-hoc 
analyses inspired some plausible ideas on how to interpret 
this finding. These suggested that only individuals reporting 
lower levels of regularity and conscientiousness (i.e., ‘dis-
advantaged’ individuals) benefit from a higher inclination 
to engage in strategic planning, whereas individuals who 
scored higher on lifestyle regularity and/or conscientious-
ness experienced no additional benefit, or even counterpro-
ductive effects. Therefore, engaging in effortful planning 
strategies may only make sense for those who are in need 
of additional help to adjust their behaviour and achieve new 
goals, as these individuals lack other resources to do so. 
These findings converge with previous studies showing that 
if–then plans are particularly useful for low conscientious 
individuals (Gollwitzer & Oettingen, 2013; Webb et al., 
2007), and add new insights about the conceivably similar 
role that lifestyle regularity plays. Furthermore, this pattern 
aligns well with the common finding that implementation 
intention effects have stronger beneficial effects for difficult 
than for easy goals (Gollwitzer & Sheeran, 2006). Specula-
tively, the negative relation between strategic planning and 
QoL among those high in lifestyle regularity or conscien-
tiousness, may be explained by the lack of added benefit 
of strategic planning when goal striving is already highly 
successful, leading to disappointment or frustration (Bieleke 
et al., 2021). This raises the question why we did not observe 
this negative relation among those who score high on both 
constructs. Potentially, this is due to the limited diversity 
among individuals in this particular subgroup, which may 
have prevented us from accurately capturing the true rela-
tionship between strategic planning and QoL. Be that as it 
may, our findings suggest that, from a certain point onwards, 
the level of conscientiousness and lifestyle regularity repre-
sent important boundary conditions to the effectiveness of 
self-initiated if–then plans in promoting goal goal-striving 
(see e.g., Churchill and Jessop (2010) for an analogous rea-
soning regarding impulsivity).

Inclination to engage in strategic planning: 
not a fixed trait?

Since we relied on cross-sectional data, and therefore cannot 
provide direct support for causality, we should also consider 
the alternative directionality of the aforementioned nega-
tive relationship. This could be that people with a relatively 
high QoL are less inclined to engage in strategic planning 
because of a lower need for behavioural adjustment. In this 
view, a high inclination to engage in if–then planning can 
be an indication that things are not going well. Deploying 
this strategy may subsequently, in time, lead to better QoL. 
The inclination to engage in if–then planning is a relatively 
novel construct, and our findings raise the question to what 
extent this is a stable trait, or whether it is indeed modulated 
by current needs for behaviour regulation. Interestingly, our 
second post-hoc analysis suggests that when conscientious 
individuals report lower levels of QoL and lifestyle regular-
ity (and most likely struggle with accomplishing certain life 
goals), they will readily act upon this and employ strategic 
planning to deal with the challenges they face. This pat-
tern corroborates previous evidence showing that conscien-
tious individuals are more willing to form if–then plans and 
reliably enact them when circumstances ask for it (Ajzen 
et al., 2009; Webb et al., 2007), and casts new light on con-
scientious individuals’ metacognitive ability to assess their 
needs and adapt their strategies accordingly. In other words, 
conscientious individuals know when it is useful to employ 
this strategic planning and when not. This more nuanced 
perspective on our previously discussed findings suggests 
that strategic planning can be advantageous for conscien-
tious individuals, but only when their situation asks for it 
(i.e., they face particular challenges that have threatened 
their QoL). Those who are less conscientious do not neces-
sarily show higher inclinations to engage in if–then plan-
ning if their QoL is low, but rather if their QoL is high. 
This may reflect a lack of insights of when additional efforts 
are needed, or echo that engagement in strategic planning 
for low conscientious individuals can contribute to higher 
QoL. More research is needed to determine to what extent 
the inclination to engage in strategic planning represents a 
relatively stable trait or is dependent upon an individuals’ 
need for behaviour regulation. This need may vary among 
individuals over time, depending on the attainment of their 
daily life goals. If the majority of goals have already been 
accomplished, the (perceived) need for planning may be low 
(Bösch et al., 2023; Palsola et al., 2020), whereas unful-
filled goals would motivate individuals to engage in strategic 
planning.

Altogether, our post-hoc analyses suggest that especially 
individuals that have an irregular lifestyle and are low in 
conscientiousness, and thus seem to struggle with mobi-
lizing appropriate strategies/efforts when this is needed to 
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accomplish daily life goals in favour of QoL, may benefit 
from using strategic if–then planning.

Concrete target points for interventions

In the face of age-related challenges and declines in 
resources, it is essential to optimize goal striving (relatedly 
see the theory of selective optimization with compensation 
Baltes & Baltes, 1990; Freund & Baltes, 2002).Our find-
ings suggest that both the inclination to engage in strategic 
planning and lifestyle regularity may offer promising and 
concrete target points for interventions aimed to elicit more 
conscientious behaviour and thereby produce downstream 
effects on QoL and MWB (see e.g., Bieleke et al., 2021). 
More specifically, we propose that an intervention to encour-
age strategic if–then planning as a metacognitive strategy 
would be most promising for individuals that are low in 
conscientiousness and lifestyle regularity. It may be helpful 
to precede such broader interventions with a program that 
can help to improve the regularity in social and behavioural 
rhythms. This can be achieved by introducing a regular wake 
or sleeping time, to stabilize the circadian rhythm (Kar, 
2022; Murray et al., 2021), but also by already prompting 
the use of strategic if–then planning for some basic, daily 
activities (e.g., to plan to go outside for a walk in the morn-
ing after the first coffee, or to cook/eat dinner at regular 
times). Such a program may provide a sense of control and 
stability, but may also help to create stable cues and poten-
tial opportunities for change that can help to become more 
focused on obtaining goals, and allow for piggybacking of 
new activities. Altogether, given the observed effect sizes, 
such interventions are expected to yield small to medium 
effects on actual changes in behavior.

Life phase

The present study also explored the effects of life phase. Life 
phase seemed to moderate some of the observed pathways, 
but we had insufficient power to compare subgroup mod-
els. Nonetheless, our findings may help to formulate spe-
cific hypotheses for follow-up work, and we will therefore 
discuss some of the most striking patterns that specifically 
concern the newly retired individuals, for whom behavioural 
adaptability in the face of changing life circumstances may 
be particularly relevant. At first glance, our findings seem to 
suggest that newly retired individuals may be the only group 
that directly benefit from a regular lifestyle. This aligns well 
with earlier studies suggesting that a regular lifestyle may 
be an adaptive coping style to deal with transitions in life 
and maintain stability in these changing contexts (Monk 
et al., 1997, 2006). After retirement individuals lose a vari-
ety of daily tasks and positive social interactions, but also 
gain a substantial amount of free time that can be filled-up 

by engaging in new activities. Accordingly, retirement has 
often been identified as an optimal window of opportunity 
for behaviour change (Smeaton et al., 2017), and further 
research should reveal whether this window may indeed be 
deployed optimally by actively maintaining or improving 
regularity in social and behavioural rhythms. Newly retired 
individuals also seem to be the only group in which pro-
spective memory ability plays a considerable role in pre-
dicting QoL and MWB. Thus, the subgroup of individuals 
that is most concerned with redefining their daily routines, 
may benefit most from other factors or characteristics (e.g., 
higher conscientiousness, lifestyle regularity, etc.) that are 
conducive to prospective memory ability. For future studies 
that aim to address (some of) these pertinent ideas, it may 
be desired to ensure subgroups of similar sizes to ensure 
reliable comparisons (i.e., the newly retired group was much 
larger, which may have influenced the presence/absence and 
strength of certain relationships in other groups).

Future outlook

Our study revealed new potential mechanisms through which 
conscientiousness exerts its favourable influences on QoL 
and MWB: through its positive relationship with prospective 
memory ability, as well as its contribution in two adaptive 
feedback loops with lifestyle regularity and the inclination 
to engage in strategic planning. Although the effect sizes 
observed were modest, which can be expected given the 
multitude of variables that can influence QoL/MWB, these 
findings highlight the potential of these habit-predisposing 
factors as target points for interventions aimed at improv-
ing conscientious behaviour and ultimately enhancing QoL/
MWB in later life. However, the personality trait of con-
scientiousness is multi-faceted, and future research may 
identify other reinforcing factors. For example, a promising 
target point for interventions could be the ability to moni-
tor and identify aspects of one’s life that could benefit from 
changes. Besides focusing on reinforcing factors, it is also 
important to account for factors that might impede habit 
formation. One example is boredom proneness, which refers 
to the inclination to perceive one’s life as boring (Farmer & 
Sundberg, 1986; Tam et al., 2021), and becomes especially 
prevalent among older and retired individuals (e.g., Conroy 
et al., 2010). People high in boredom proneness find it dif-
ficult to get started and initiate any kind of behaviour (e.g., 
Bieleke et al., 2022; Mugon et al., 2018), which likely inter-
feres with the development of new habits.

As mentioned earlier, the fact that we have relied on 
cross-sectional data hampered us to provide direct support 
for causality among the variables of interest, and therefore 
also to precisely gauge the complex dynamics between, for 
instance, the inclination to engage in strategic planning 
and QoL. Longitudinal designs are needed to disentangle 
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these (potentially opposing) patterns, and allow stronger 
conclusions on for whom, and in which situations, a strong 
inclination to engage in strategic planning can yield either 
beneficial or counterproductive effects (i.e.., the level of 
self-efficacy; Bandura, 1986). Furthermore, such prospec-
tive studies may reveal relationships that have not come to 
light here, because several processes could be intertwined 
(e.g., individuals with low levels of regularity, may report 
high inclinations to engage in strategic planning because 
they would like to build in more structure, whereas others 
report high levels of regularity because they have strong 
inclinations to engage in strategic planning).

Another aspect of the present study that should be 
addressed is the lack of diversity within our sample. While 
there was substantive variation in participants’ inclination 
to engage in strategic if–then planning and lifestyle regu-
larity,3 less variation and higher averages were observed 
for the other factors. That is, most individuals were highly 
educated, and scored relatively high on conscientiousness, 
QoL and MWB (Egan et al., 2000; Gobbens & van Assen, 
2016; Tennant et al., 2007; note that conscientiousness is 
known to increase with age, Roberts et al., 2006; McCrae & 
Costa, 2007). In addition, the majority of individuals had a 
relatively high level of prospective memory ability, indicat-
ing an adequate cognitive capacity to remember to enact 
one’s intentions. Importantly, this prevented us from reliably 
estimating the relationship between strategic planning and 
QoL for the subgroups reporting lower prospective memory 
abilities (as revealed by our post-hoc analyses). The absence 
of relations seems at least partially due to a power issue, and 
caution when interpreting this finding is therefore warranted. 
Indeed, previous research has shown that older adults with 
low prospective memory ability can also profit from plan-
ning (Wolff et al., 2016). Good prospective memory func-
tioning contributes to goal attainment and may therefore also 

reduce the need to rely on other factors (such as a regular 
lifestyle). This may be especially the case for the relatively 
younger older adults. In the older (post-retirement) groups, 
who experience further declines in prospective memory 
ability (Schnitzspahn & Kliegel, 2009), other factors may 
become more important. Our subgroup findings provide 
preliminary support for this idea, as the role of prospective 
memory ability in predicting QoL/MWB appears to be less 
prominent in the oldest subgroup, while the role of other 
characteristics becomes more apparent. Hence, future stud-
ies should investigate these relationships in a more diverse 
sample.

Conclusion

In conclusion, our findings align with the view that an oppor-
tune route for behavioural adjustment in favour of resilience 
among older adults, is to rely on preserved habitual, rather 
than declining goal-directed action control processes (e.g., 
Brinkhof et al., 2022; de Wit et al., 2014; Neal et al., 2013). 
The personality trait of conscientiousness seems to play a 
central role in this capacity for resilience, together with two 
habit-predisposing factors: forming strategic if–then plans 
and adopting a regular lifestyle. The latter factors offer con-
crete target points for interventions aiming to elicit more 
conscientious behaviour and build new, desired routines in 
favour of prospective memory and in turn quality of life and 
mental wellbeing. However, high levels of conscientiousness 
may also posit a boundary condition for the effectiveness of 
interventions that promote the metacognitive use of if–then 
plans in daily life, and such interventions may therefore be 
especially desirable for individuals that are low in conscien-
tiousness (and lifestyle regularity). Future research is needed 
to provide more insights about the role of such individual 
differences, and evaluate the true potential of facilitating 
strategic if–then planning and/or a regular lifestyle.
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3  Scores on the if–then planning scale showed a wide distribution, 
ranging from 14 to 56 (i.e. lowest possible value is 8, highest possible 
value is 56). While the average score (39.9, SD 6.75) may be some-
what lower than those reported in previous studies with relatively 
younger samples (Bieleke & Keller, 2021; when adjusted to mean 
scores), a large group of individuals from the current study scored 
high on this measure. Hence, the lower and upper bound can be con-
sidered as low and high levels of the inclination to engage in strategic 
if–then planning.
  The lifestyle regularity measure used in the current study is an adap-
tation of the diary-like Social Rhythm Metric (Monk et  al., 1990, 
1992). Due to this adaptation, the current study's lifestyle regular-
ity scores cannot be compared to previous ones. Nonetheless, there 
is substantive variation in the sample, with some individuals scoring 
low (5.5) and other scoring high (14, which is the maximum value 
that can be obtained). These numbers represent the number of days 
in which 6 key behaviors are performed on approximately the same 
time within a 2-week timeframe. In this perspective, 5.5 days can be 
considered as 'low' lifestyle regularity.
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7839Current Psychology (2024) 43:7826–7842	

1 3

Declarations 

Ethical approval and consent to participate  The study is approved by 
the local ethics committee of the University of Amsterdam (2020-DP-
12556; 2021-DP-13798) and is conducted in accord with relevant laws 
and institutional guidelines. Informed consent was obtained from all 
subjects involved in the study.

Conflicts of interest  The authors declare no conflict of interest.

Copyright statement  The Warwick–Edinburgh Mental Well-being 
Scale was funded by the Scottish Government National Programme 
for Improving Mental Health and Wellbeing, commissioned by NHS 
Health Scotland, developed by the University of Warwick and the Uni-
versity of Edinburgh, and is jointly owned by NHS Health Scotland, the 
University of Warwick and the University of Edinburgh.

Preregistration  This study was pre-registered: https://​osf.​io/​8wmp6

Open Access   This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Adriaanse, M. A., De Ridder, D. T. D., & De Wit, J. B. F. (2009). Find-
ing the critical cue: Implementation intentions to change one’s 
diet work best when tailored to personally relevant reasons for 
unhealthy eating. Personality and Social Psychology Bulletin, 
35(1), 60–71. https://​doi.​org/​10.​1177/​01461​67208​325612

Ajzen, I., Czasch, C., & Flood, M. G. (2009). From intentions to behav-
ior: Implementation intention, commitment, and conscientious-
ness. Journal of Applied Social Psychology, 39(6), 1356–1372. 
https://​doi.​org/​10.​1111/j.​1559-​1816.​2009.​00485.x

Anderson, V., Jacobs, R., & Anderson, P. J. (2010). Executive functions 
and the frontal lobes: A lifespan perspective. Psychology Press.

Armitage, C. J. (2016). Evidence that implementation intentions can 
overcome the effects of smoking habits. Health Psychology, 
35(9), 935–943. https://​doi.​org/​10.​1037/​hea00​00344

Baltes, P. B., & Baltes, M. M. (1990). The model of selective opti-
mization with compensation. Successful Aging: Psychological 
Perspectives on Successful Aging, 1(1), 1–34. https://​doi.​org/​10.​
4324/​97813​15245​706-​13

Bandura, A. (1986). Social foundations of thought and action: A social-
cognitive view. Englewood Cliffs.

Bergua, V., Fabrigoule, C., Barberger-Gateau, P., Dartigues, J. F., 
Swendsen, J., & Bouisson, J. (2006). Preferences for routines in 
older people: Associations with cognitive and psychological vul-
nerability. International Journal of Geriatric Psychiatry, 21(10), 
990–998. https://​doi.​org/​10.​1002/​gps.​1597

Bieleke, M., & Keller, L. (2021). Individual differences in if-then 
planning: Insights from the development and application of the 
If-Then Planning Scale (ITPS). Personality and Individual Differ-
ences, 170, 110500. https://​doi.​org/​10.​1016/j.​paid.​2020.​110500

Bieleke, M., Keller, L., & Gollwitzer, P. M. (2021). If-then planning. 
European Review of Social Psychology, 32(1), 88–122. https://​
doi.​org/​10.​1080/​10463​283.​2020.​18089​36

Bieleke, M., Wolff, W., & Keller, L. (2022). Getting trapped in a dead 
end? Trait self-control and boredom are linked to goal adjust-
ment. Motivation and Emotion, 46(6), 837–851. https://​doi.​org/​
10.​1007/​s11031-​022-​09943-4

Bösch, V. D., Warner, L. M., Nyman, S. R., Haftenberger, J., Clarke, 
K., & Inauen, J. (2023). What do older adults think about when 
formulating implementation intentions for physical activity? Evi-
dence from a qualitative study. British Journal of Health Psy-
chology, 28(1), 221. https://​doi.​org/​10.​1111/​BJHP.​12621

Brett, C. E., Gow, A. J., Corley, J., Pattie, A., Starr, J. M., & Deary, 
I. J. (2012). Psychosocial factors and health as determinants of 
quality of life in community-dwelling older adults. Quality of 
Life Research, 21(3), 505–516. https://​doi.​org/​10.​1007/​S11136-​
011-​9951-2/​TABLES/5

Brinkhof, L. P., Huth, K. B. S., Murre, J. M. J., de Wit, S., Krugers, H. 
J., & Ridderinkhof, K. R. (2021). The interplay between quality 
of life and resilience factors in later life: A network analysis. 
Frontiers in Psychology, 12. https://​doi.​org/​10.​3389/​FPSYG.​
2021.​752564

Brinkhof, L. P., Ridderinkhof, K. R., van de Vijver, I., Murre, J. M. J., 
Krugers, H. J., & de Wit, S. (2022). Psychological coping and 
behavioral adjustment among older adults in times of COVID-
19: Exploring the protective role of working memory and habit 
propensity. Journal of Adult Development, 2022, 1–15. https://​
doi.​org/​10.​1007/​S10804-​022-​09404-9

Burkard, C., Rochat, L., Blum, A., Emmenegger, J., Van Der Linden, 
A. C. J., & Van Der Linden, M. (2014). A daily-life-oriented 
intervention to improve prospective memory and goal-directed 
behaviour in ageing: A pilot study. Neuropsychological Reha-
bilitation, 24(2), 266–295. https://​doi.​org/​10.​1080/​09602​011.​
2014.​887023

Chapman, B., Duberstein, P., & Lyness, J. M. (2007). Personality traits, 
education, and health-related quality of life among older adult 
primary care patients. The Journals of Gerontology: Series B, 
62(6), 343–352. https://​doi.​org/​10.​1093/​GERONB/​62.6.​P343

Chapman, B., Duberstein, P., Tindle, H. A., Sink, K. M., Robbins, J., 
Tancredi, D. J., & Franks, P. (2012). Personality predicts cogni-
tive function over 7 years in older persons. The American Journal 
of Geriatric Psychiatry, 20(7), 612–621. https://​doi.​org/​10.​1097/​
JGP.​0B013​E3182​2CC9CB

Chasteen, A. L., Park, D. C., & Schwarz, N. (2001). Implementation 
Intentions and Facilitation of Prospective Memory. Psychological 
Science, 12(6), 457–461. https://​doi.​org/​10.​1111/​1467-​9280.​00385

Chen, X. J, Wang, Y., Liu, L. L., Cui, J. F., Gan, M. Y., Shum, D. H. K., 
& Chan, R. C. K. (2015). The effect of implementation intention 
on prospective memory: A systematic and meta-analytic review. 
In Psychiatry Research (Vol. 226, Issue 1, pp. 14–22). Elsevier. 
https://​doi.​org/​10.​1016/j.​psych​res.​2015.​01.​011

Churchill, S., & Jessop, D. (2010). Spontaneous implementation inten-
tions and impulsivity: Can impulsivity moderate the effectiveness 
of planning strategies? British Journal of Health Psychology, 
15(3), 529–541. https://​doi.​org/​10.​1348/​2F135​91070​9x475​423

Conroy, R. M., Golden, J., Jeffares, I., O’Neill, D., & McGee, H. 
(2010). Boredom-proneness, loneliness, social engagement and 
depression and their association with cognitive function in older 
people: A population study. Psychology, Health and Medicine, 
15(4), 463–473. https://​doi.​org/​10.​1080/​13548​506.​2010.​487103

Cuttler, C., & Graf, P. (2007). Personality predicts prospective memory 
task performance: An adult lifespan study. Scandinavian Journal 
of Psychology, 48(3), 215–231. https://​doi.​org/​10.​1111/j.​1467-​
9450.​2007.​00570.x

de Wit, S., van de Vijver, I., & Ridderinkhof, K. R. (2014). Impaired 
acquisition of goal-directed action in healthy aging. Cognitive, 

https://osf.io/8wmp6
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/0146167208325612
https://doi.org/10.1111/j.1559-1816.2009.00485.x
https://doi.org/10.1037/hea0000344
https://doi.org/10.4324/9781315245706-13
https://doi.org/10.4324/9781315245706-13
https://doi.org/10.1002/gps.1597
https://doi.org/10.1016/j.paid.2020.110500
https://doi.org/10.1080/10463283.2020.1808936
https://doi.org/10.1080/10463283.2020.1808936
https://doi.org/10.1007/s11031-022-09943-4
https://doi.org/10.1007/s11031-022-09943-4
https://doi.org/10.1111/BJHP.12621
https://doi.org/10.1007/S11136-011-9951-2/TABLES/5
https://doi.org/10.1007/S11136-011-9951-2/TABLES/5
https://doi.org/10.3389/FPSYG.2021.752564
https://doi.org/10.3389/FPSYG.2021.752564
https://doi.org/10.1007/S10804-022-09404-9
https://doi.org/10.1007/S10804-022-09404-9
https://doi.org/10.1080/09602011.2014.887023
https://doi.org/10.1080/09602011.2014.887023
https://doi.org/10.1093/GERONB/62.6.P343
https://doi.org/10.1097/JGP.0B013E31822CC9CB
https://doi.org/10.1097/JGP.0B013E31822CC9CB
https://doi.org/10.1111/1467-9280.00385
https://doi.org/10.1016/j.psychres.2015.01.011
https://doi.org/10.1348/2F135910709x475423
https://doi.org/10.1080/13548506.2010.487103
https://doi.org/10.1111/j.1467-9450.2007.00570.x
https://doi.org/10.1111/j.1467-9450.2007.00570.x


7840	 Current Psychology (2024) 43:7826–7842

1 3

Affective and Behavioral Neuroscience, 14(2), 647–658. https://​
doi.​org/​10.​3758/​s13415-​014-​0288-5

Egan, V., Deary, I., & Austin, E. (2000). The NEO-FFI: Emerging Brit-
ish norms and an item-level analysis suggest N, A and C are more 
reliable than O and E. Personality and Individual Differences, 
29(5), 907–920. https://​doi.​org/​10.​1016/​S0191-​8869(99)​00242-1

Eppinger, B., Walter, M., Heekeren, H. R., & Li, S. C. (2013). Of 
goals and habits: Age-related and individual differences in goal-
directed decision-making. Frontiers in Neuroscience, 7(253). 
https://​doi.​org/​10.​3389/​fnins.​2013.​00253

Epskamp, S., Cramer, A. O. J., Waldorp, L. J., Schmittmann, V. D., & 
Borsboom, D. (2012). qgraph: Network visualizations of rela-
tionships in psychometric data. Journal of Statistical Software, 
48(4), 1–18. https://​doi.​org/​10.​18637/​jss.​v048.​i04  

Farmer, R., & Sundberg, N. D. (1986). Boredom proneness-the devel-
opment and correlates of a new scale. Journal of Personality 
Assessment, 50(1), 4–17. https://​doi.​org/​10.​1207/​s1532​7752j​
pa5001_2

Freund, A. M., & Baltes, P. B. (2002). The orchestration of selection, 
optimization and compensation: An action-theoretical conceptu-
alization of a theory of developmental regulation. In W. J. Perrig 
& A. Grob (Eds.), Control of human behavior, mental processes, 
and consciousness: Essays in honor of the 60th birthday of 
August Flammer (pp. 35–58). Lawrence Erlbaum Associates Inc.

Fritsch, T., McClendon, M. J., Smyth, K. A., Lerner, A. J., Friedland, 
R. P., & Larsen, J. D. (2007). Cognitive functioning in healthy 
aging: The role of reserve and lifestyle factors early in life. The 
Gerontologist, 47(3), 307–322. https://​doi.​org/​10.​1093/​geront/​
47.3.​307

Galla, B. M., & Duckworth, A. L. (2015). More than resisting temp-
tation: Beneficial habits mediate the relationship between self-
control and positive life outcomes. Journal of Personality and 
Social Psychology, 109(3), 508–525. https://​doi.​org/​10.​1037/​
pspp0​000026

Gardner, B., Abraham, C., Lally, P., & de Bruijn, G.-J. (2012). Towards 
parsimony in habit measurement: Testing the convergent and 
predictive validity of an automaticity subscale of the Self-
Report Habit Index. International Journal of Behavioral Nutri-
tion and Physical Activity, 9(1), 1–12. https://​doi.​org/​10.​1186/​
1479-​5868-9-​102

Gobbens, R. J. J., & van Assen, M. A. L. M. (2016). Psychometric 
properties of the Dutch WHOQOL-OLD. Health and Qual-
ity of Life Outcomes, 14(1), 1–9. https://​doi.​org/​10.​1186/​
s12955-​016-​0508-5

Gollwitzer, P. M. (1993). Goal achievement: The role of intentions. 
European Review of Social Psychology, 4(1), 141–185. https://​
doi.​org/​10.​1080/​14792​77934​30000​59

Gollwitzer, P. M. (1999). Implementation intentions: Strong effects of 
simple plans. American Psychologist, 54(7), 493–503. https://​
doi.​org/​10.​1037/​0003-​066x.​54.7.​493

Gollwitzer, P. M., & Oettingen, G. (2013). Implementation Intentions 
BT - Encyclopedia of Behavioral Medicine (M. D. Gellman & J. 
R. Turner (eds.); pp. 1043–1048). Springer New York. https://​
doi.​org/​10.​1007/​978-1-​4419-​1005-9_​1710

Gollwitzer, P. M., & Sheeran, P. (2006). Implementation intentions 
and goal achievement: A meta-analysis of effects and processes. 
In Advances in Experimental Social Psychology (Vol. 38, pp. 
69–119). https://​doi.​org/​10.​1016/​S0065-​2601(06)​38002-1

Goodwin, R. D., & Friedman, H. S. (2006). Health status and the five-
factor personality traits in a nationally representative sample. 
Journal of Health Psychology, 11(5), 643–654. https://​doi.​org/​
10.​1177/​13591​05306​066610

Gross, R. G., & Grossman, M. (2010). Executive resources. CONTIN-
UUM Lifelong Learning in Neurology, 16(4), 140–152. https://​
doi.​org/​10.​1212/​01.​CON.​00003​68266.​46038.​0e

Hall, P. A., Zehr, C. E., Ng, M., & Zanna, M. P. (2012). Implementa-
tion intentions for physical activity in supportive and unsupport-
ive environmental conditions: An experimental examination of 
intention–behavior consistency. Journal of Experimental Social 
Psychology, 48(1), 432–436. https://​doi.​org/​10.​1016/J.​JESP.​
2011.​09.​004

Hayman, K. J., Kerse, N., & Consedine, N. S. (2017). Resilience in 
context: The special case of advanced age. Aging & Mental 
Health, 21(6), 577–585. https://​doi.​org/​10.​1080/​13607​863.​2016.​
11963​36

Hering, A., Kliegel, M., Rendell, P. G., Craik, F. I. M., & Rose, N. 
S. (2018). Prospective memory is a key predictor of functional 
independence in older adults. Journal of the International Neu-
ropsychological Society, 24(6), 640–645. https://​doi.​org/​10.​1017/​
S1355​61771​80001​52

Hildon, Z., Montgomery, S. M., Blane, D., Wiggins, R. D., & Netuveli, 
G. (2010). Examining resilience of quality of life in the face of 
health-related and psychosocial adversity at older ages: What is 
“right” about the way we age? The Gerontologist, 50(1), 36–47. 
https://​doi.​org/​10.​1093/​geront/​gnp067

Hill, P. L., Turiano, N. A., Hurd, M. D., Mroczek, D. K., & Roberts, B. 
W. (2011). Conscientiousness and longevity: An examination of 
possible mediators. Health Psychology, 30(5), 536–541. https://​
doi.​org/​10.​1037/​A0023​859

Ikink, J. G. M., Lamers, S. M., & Boliuer, J. M. (2012). De Warwick-
Edinburgh Mental Well-being Scale (WEMWBS) als meetinstru-
ment voor mentaal welbevinden in Nederland. [The Warwick-
Edinburgh Mental Well-being Scale (WEMWBS) as a measuring 
instrument for mental well-being in the Netherlands.] [Master's 
thesis, Universiteit Twente].

Javaras, K. N., Williams, M., & Baskin-Sommers, A. R. (2019). Psy-
chological interventions potentially useful for increasing con-
scientiousness. Personality Disorders: Theory, Research, and 
Treatment, 10(1), 13–24. https://​doi.​org/​10.​1037/​per00​00267

Judah, GD. (2015). An investigation into the psychological determi-
nants of health habit formation (Doctoral dissertation) [London 
School of Hygiene & Tropical Medicine]. https://​doi.​org/​10.​
17037/​PUBS.​02121​556

Judah, G., Gardner, B., & Aunger, R. (2013). Forming a flossing habit: 
An exploratory study of the psychological determinants of habit 
formation. British Journal of Health Psychology, 18(2), 338–
353. https://​doi.​org/​10.​1111/j.​2044-​8287.​2012.​02086.x

Kar, N. (2022). Scope of social rhythm therapy for older adults with 
mental health problems. Journal of Geriatric Care and Research, 
9(2), 31–33.

Kirova, A. M., Bays, R. B., & Lagalwar, S. (2015). Working memory 
and executive function decline across normal aging, mild cogni-
tive impairment, and Alzheimer’s disease. In BioMed Research 
International (Vol. 2015). Hindawi Limited. https://​doi.​org/​10.​
1155/​2015/​748212

Lally, P., Van Jaarsveld, C. H. M., Potts, H. W. W., & Wardle, J. (2010). 
How are habits formed: Modelling habit formation in the real 
world. European Journal of Social Psychology, 40(6), 998–1009. 
https://​doi.​org/​10.​1002/​ejsp.​674

Linnebank, F. E., Kindt, M., & de Wit, S. (2018). Investigating the bal-
ance between goal-directed and habitual control in experimental 
and real-life settings. Learning and Behavior, 46(3), 306–319. 
https://​doi.​org/​10.​3758/​s13420-​018-​0313-6

Liu, L. L., & Park, D. C. (2004). Aging and medical adherence: The use 
of automatic processes to achieve effortful things. Psychology 
and Aging, 19(2), 318–325. https://​doi.​org/​10.​1037/​0882-​7974.​
19.2.​318

Ludwig, R. M., Srivastava, S., & Berkman, E. T. (2019). Predicting 
exercise with a personality facet: Planfulness and goal achieve-
ment. Psychological Science, 30(10), 1510–1521. https://​doi.​org/​
10.​1177/​09567​97619​868812

https://doi.org/10.3758/s13415-014-0288-5
https://doi.org/10.3758/s13415-014-0288-5
https://doi.org/10.1016/S0191-8869(99)00242-1
https://doi.org/10.3389/fnins.2013.00253
https://doi.org/10.18637/jss.v048.i04
https://doi.org/10.1207/s15327752jpa5001_2
https://doi.org/10.1207/s15327752jpa5001_2
https://doi.org/10.1093/geront/47.3.307
https://doi.org/10.1093/geront/47.3.307
https://doi.org/10.1037/pspp0000026
https://doi.org/10.1037/pspp0000026
https://doi.org/10.1186/1479-5868-9-102
https://doi.org/10.1186/1479-5868-9-102
https://doi.org/10.1186/s12955-016-0508-5
https://doi.org/10.1186/s12955-016-0508-5
https://doi.org/10.1080/14792779343000059
https://doi.org/10.1080/14792779343000059
https://doi.org/10.1037/0003-066x.54.7.493
https://doi.org/10.1037/0003-066x.54.7.493
https://doi.org/10.1007/978-1-4419-1005-9_1710
https://doi.org/10.1007/978-1-4419-1005-9_1710
https://doi.org/10.1016/S0065-2601(06)38002-1
https://doi.org/10.1177/1359105306066610
https://doi.org/10.1177/1359105306066610
https://doi.org/10.1212/01.CON.0000368266.46038.0e
https://doi.org/10.1212/01.CON.0000368266.46038.0e
https://doi.org/10.1016/J.JESP.2011.09.004
https://doi.org/10.1016/J.JESP.2011.09.004
https://doi.org/10.1080/13607863.2016.1196336
https://doi.org/10.1080/13607863.2016.1196336
https://doi.org/10.1017/S1355617718000152
https://doi.org/10.1017/S1355617718000152
https://doi.org/10.1093/geront/gnp067
https://doi.org/10.1037/A0023859
https://doi.org/10.1037/A0023859
https://doi.org/10.1037/per0000267
https://doi.org/10.17037/PUBS.02121556
https://doi.org/10.17037/PUBS.02121556
https://doi.org/10.1111/j.2044-8287.2012.02086.x
https://doi.org/10.1155/2015/748212
https://doi.org/10.1155/2015/748212
https://doi.org/10.1002/ejsp.674
https://doi.org/10.3758/s13420-018-0313-6
https://doi.org/10.1037/0882-7974.19.2.318
https://doi.org/10.1037/0882-7974.19.2.318
https://doi.org/10.1177/0956797619868812
https://doi.org/10.1177/0956797619868812


7841Current Psychology (2024) 43:7826–7842	

1 3

Margraf, J., Lavallee, K., Zhang, X., & Schneider, S. (2016). Social 
rhythm and mental health: A cross-cultural comparison. PLoS 
ONE, 11(3), e0150312. https://​doi.​org/​10.​1371/​journ​al.​pone.​
01503​12

Martiny-Huenger, T., Bieleke, M., Oettingen, G., & Gollwitzer, P. M. 
(2016). From thought to automatic action: Strategic and sponta-
neous action control by if-then planning. In Reflective and impul-
sive determinants of human behavior (pp. 69–84). Routledge. 
https://​doi.​org/​10.​4324/​97813​15523​095

McCabe, K. A., Woods, S. P., Weinborn, M., Sohrabi, H., Rainey-
Smith, S., Brown, B. M., Gardener, S. L., Taddei, K., & Martins, 
R. N. (2018). Personality characteristics are independently asso-
ciated with prospective memory in the laboratory, and in daily 
Life, among older adults. Journal of Research in Personality, 76, 
32–37. https://​doi.​org/​10.​1016/j.​jrp.​2018.​06.​006

McCloskey, K., & Johnson, B. T. (2021). You are what you repeat-
edly do: Links between personality and habit. Personality and 
Individual Differences, 181, 111000. https://​doi.​org/​10.​1016/j.​
paid.​2021.​111000

McCrae, R. R., & Costa, P. T. (1991). Adding Liebe und Arbeit: The 
full five-factor model and well-being. Personality and Social 
Psychology Bulletin, 17(2), 227–232. https://​doi.​org/​10.​1177/​
01461​67291​01700​217

McCrae, R. R., & Costa, P. T. (2007). Brief NEO-PI-3s. Journal of 
Individual Differences, 28(3), 116–128. https://​doi.​org/​10.​1027/​
1614-​0001.​28.3.​116

McCrae, R., & Löckenhoff, C. (2010). Self-regulation and the five-fac-
tor model of personality traits. In R. H. Hoyle (Ed.), Handbook of 
personality and self-regulation (pp. 145–168). Wiley Blackwell. 
https://​doi.​org/​10.​1002/​97814​44318​111.​ch7

McFarland, C. P., & Glisky, E. L. (2011). Implementation intentions 
and prospective memory among older adults: An investigation 
of the role of frontal lobe function. Aging, Neuropsychology, 
and Cognition, 18(6), 633–652. https://​doi.​org/​10.​1080/​13825​
585.​2011.​613449

Monk, T. H., Flaherty, J. F., Frank, E., Hoskinson, K., & Kupfer, D. J. 
(1990). The social rhythm metric: An instrument to quantify the 
daily rhythms of life. Journal of Nervous and Mental Disease, 
178(2). https://​doi.​org/​10.​1097/​00005​053-​19900​2000-​00007

Monk, T. H., Reynolds, C. F. III, Machen, M. A., & Kupfer, D. J. 
(1992). Daily social rhythms in the elderly and their relation to 
objectively recorded sleep. Sleep, 15(4), 322–329.

Monk, T. H., Petrie, S. R., Hayes, A. J., & Kupfer, D. J. (1994). Regu-
larity of daily life in relation to personality, age, gender, sleep 
quality and circadian rhythms. Journal of Sleep Research, 3(4), 
196–205. https://​doi.​org/​10.​1111/j.​1365-​2869.​1994.​tb001​32.x

Monk, T. H., Reynolds, C. F., Kupfer, D. J., Hoch, C. C., Carrier, J., & 
Houck, P. R. (1997). Differences over the life span in daily life-
style regularity. Chronobiology International, 14(3), 295–306. 
https://​doi.​org/​10.​3109/​07420​52970​90014​21

Monk, T. H., Frank, E., Potts, J. M., & Kupfer, D. J. (2002). A sim-
ple way to measure daily lifestyle regularity. Journal of Sleep 
Research, 11(3), 183–190. https://​doi.​org/​10.​1046/j.​1365-​2869.​
2002.​00300.x

Monk, T. H., Buysse, D., Hall, M., Nofzinger, E., Thompson, W. K., 
Mazumdar, S., & Reynolds, C. (2006). Age-related differences in 
the lifestyle regularity of seniors experiencing bereavement, care-
giving, insomnia, and advancement into old-old age. Chronobiol-
ogy International, 23(4), 831–841. https://​doi.​org/​10.​1080/​07420​
52060​08271​52

Mugon, J., Struk, A., & Danckert, J. (2018). A failure to launch: Regu-
latory modes and boredom proneness. Frontiers in Psychology, 
9, 1126. https://​doi.​org/​10.​3389/​FPSYG.​2018.​01126/​BIBTEX

Murray, G., Gottlieb, J., & Swartz, H. A. (2021). Maintaining daily rou-
tines to stabilize mood: Theory, data, and potential intervention 
for circadian consequences of COVID-19. In Canadian Journal 

of Psychiatry (Vol. 66, Issue 1, pp. 9–13). SAGE Publications-
Sage CA. https://​doi.​org/​10.​1177/​07067​43720​957825

Neal, D. T., Wood, W., & Drolet, A. (2013). How do people adhere to 
goals when willpower is low? The profits (and pitfalls) of strong 
habits. Journal of Personality and Social Psychology, 104(6), 
959–975. https://​doi.​org/​10.​1037/​a0032​626

Orbell, S., & Verplanken, B. (2010). The automatic component of habit 
in health behavior: Habit as cue-contingent automaticity. Health 
Psychology, 29(4), 374–383. https://​doi.​org/​10.​1037/​a0019​596

Palsola, M., Renko, E., Kostamo, K., Lorencatto, F., & Hankonen, N. 
(2020). Thematic analysis of acceptability and fidelity of engage-
ment for behaviour change interventions: The Let’s Move It inter-
vention interview study. British Journal of Health Psychology, 
25(3), 772–789. https://​doi.​org/​10.​1111/​bjhp.​12433

Pocnet, C., Antonietti, J. P., Strippoli, M. P. F., Glaus, J., Preisig, M., 
& Rossier, J. (2016). Individuals’ quality of life linked to major 
life events, perceived social support, and personality traits. Qual-
ity of Life Research, 25(11), 2897–2908. https://​doi.​org/​10.​1007/​
S11136-​016-​1296-4

Pocnet, C., Dupuis, M., Congard, A., & Jopp, D. (2017). Personality 
and its links to quality of life: Mediating effects of emotion regu-
lation and self-efficacy beliefs. Motivation and Emotion, 41(2), 
196–208. https://​doi.​org/​10.​1007/​s11031-​017-​9603-0

Power, M., Quinn, K., & Schmidt, S. (2005). Development of the 
WHOQOL-Old module. Springer, 14(10), 2197–2214. https://​
doi.​org/​10.​1007/​s11136-​005-​7380-9

Prigerson, H. G., Monk, T. H., Reynolds, C. F., Begley, A., Houck, 
P. R., Bierhals, A. J., & Kupfer, D. J. (1995). Lifestyle regular-
ity and activity level as protective factors against bereavement-
related depression in late-life. Depression, 3(6), 297–302. https://​
doi.​org/​10.​1002/​depr.​30500​30607

Ridderinkhof, K. R., & Krugers, H. J. (2022). Horizons in human aging 
neuroscience: From normal neural aging to mental (Fr)Agility. 
In Frontiers in Human Neuroscience (Vol. 16, p. 363). Frontiers 
Media S.A. https://​doi.​org/​10.​3389/​fnhum.​2022.​815759

Roberts, B. W., Chernyshenko, O. S., Stark, S., & Goldberg, L. R. 
(2005). The structure of conscientiousness: An empirical inves-
tigation based on seven major personality questionnaires. Per-
sonnel Psychology, 58(1), 103–139. https://​doi.​org/​10.​1111/j.​
1744-​6570.​2005.​00301.x

Roberts, B. W., Walton, K. E., & Viechtbauer, W. (2006). Patterns of 
mean-level change in personality traits across the life course: 
A meta-analysis of longitudinal studies. Psychological Bulletin, 
132(1), 1–25. https://​doi.​org/​10.​1037/​0033-​2909.​132.1.1

Rosner, B. (1983). Percentage points for a generalized esd many-outlier 
procedure. Technometrics, 25(2), 165–172. https://​doi.​org/​10.​
1080/​00401​706.​1983.​10487​848

Rosseel, Y. (2012). lavaan: An (R) Package for Structural Equation 
Modelling. Journal of Statistical Software, 48(2), 1–36. https://​
doi.​org/​10.​18637/​jss.​v048.​i02

Rummel, J., Danner, D., & Kuhlmann, B. G. (2019). The short version 
of the Metacognitive Prospective Memory Inventory (MPMI-s): 
factor structure, reliability, validity, and reference data. Measure-
ment Instruments for the Social Sciences, 1(1), 1–8. https://​doi.​
org/​10.​1186/​S42409-​019-​0008-6

Salthouse, T. A. (2014). Individual differences in working memory and 
aging. In Working Memory and Ageing (pp. 1–20). https://​doi.​
org/​10.​4324/​97813​15879​840-7

Schnitzspahn, K. M., & Kliegel, M. (2009). Age effects in prospec-
tive memory performance within older adults: The paradoxical 
impact of implementation intentions. European Journal of Age-
ing, 6(2), 147–155. https://​doi.​org/​10.​1007/​s10433-​009-​0116-x

Shah, R., Hunt, J., Webb, T. L., & Thompson, A. R. (2014). Starting 
to develop self-help for social anxiety associated with vitiligo: 
Using clinical significance to measure the potential effective-
ness of enhanced psychological self-help. British Journal of 

https://doi.org/10.1371/journal.pone.0150312
https://doi.org/10.1371/journal.pone.0150312
https://doi.org/10.4324/9781315523095
https://doi.org/10.1016/j.jrp.2018.06.006
https://doi.org/10.1016/j.paid.2021.111000
https://doi.org/10.1016/j.paid.2021.111000
https://doi.org/10.1177/014616729101700217
https://doi.org/10.1177/014616729101700217
https://doi.org/10.1027/1614-0001.28.3.116
https://doi.org/10.1027/1614-0001.28.3.116
https://doi.org/10.1002/9781444318111.ch7
https://doi.org/10.1080/13825585.2011.613449
https://doi.org/10.1080/13825585.2011.613449
https://doi.org/10.1097/00005053-199002000-00007
https://doi.org/10.1111/j.1365-2869.1994.tb00132.x
https://doi.org/10.3109/07420529709001421
https://doi.org/10.1046/j.1365-2869.2002.00300.x
https://doi.org/10.1046/j.1365-2869.2002.00300.x
https://doi.org/10.1080/07420520600827152
https://doi.org/10.1080/07420520600827152
https://doi.org/10.3389/FPSYG.2018.01126/BIBTEX
https://doi.org/10.1177/0706743720957825
https://doi.org/10.1037/a0032626
https://doi.org/10.1037/a0019596
https://doi.org/10.1111/bjhp.12433
https://doi.org/10.1007/S11136-016-1296-4
https://doi.org/10.1007/S11136-016-1296-4
https://doi.org/10.1007/s11031-017-9603-0
https://doi.org/10.1007/s11136-005-7380-9
https://doi.org/10.1007/s11136-005-7380-9
https://doi.org/10.1002/depr.3050030607
https://doi.org/10.1002/depr.3050030607
https://doi.org/10.3389/fnhum.2022.815759
https://doi.org/10.1111/j.1744-6570.2005.00301.x
https://doi.org/10.1111/j.1744-6570.2005.00301.x
https://doi.org/10.1037/0033-2909.132.1.1
https://doi.org/10.1080/00401706.1983.10487848
https://doi.org/10.1080/00401706.1983.10487848
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.1186/S42409-019-0008-6
https://doi.org/10.1186/S42409-019-0008-6
https://doi.org/10.4324/9781315879840-7
https://doi.org/10.4324/9781315879840-7
https://doi.org/10.1007/s10433-009-0116-x


7842	 Current Psychology (2024) 43:7826–7842

1 3

Dermatology, 171(2), 332–337. https://​doi.​org/​10.​1111/​BJD.​
12990

Smeaton, D., Barnes, H., & Vegeris, S. (2017). Does retirement Offer 
a “window of Opportunity” for Lifestyle Change? Views from 
English workers on the cusp of retirement. Journal of Aging 
and Health, 29(1), 25–44. https://​doi.​org/​10.​1177/​08982​64315​
624903

Stephens, C., Breheny, M., & Mansvelt, J. (2015). Healthy ageing from 
the perspective of older people: A capability approach to resil-
ience. Psychology and Health, 30(6), 715–731. https://​doi.​org/​
10.​1080/​08870​446.​2014.​904862

Tam, K. Y. Y., van Tilburg, W. A. P., & Chan, C. S. (2021). What is 
boredom proneness? A comparison of three characterizations. 
Journal of Personality, 89(4), 831–846. https://​doi.​org/​10.​1111/​
jopy.​12618

Tennant, R., Hiller, L., Fishwick, R., Platt, S., Joseph, S., Weich, S., 
Parkinson, J., Secker, J., & Stewart-Brown, S. (2007). The War-
wick-Edinburgh mental well-being scale (WEMWBS): Develop-
ment and UK validation. Health and Quality of Life Outcomes, 
5(1), 63. https://​doi.​org/​10.​1186/​1477-​7525-5-​63

Valshtein, T. J., Oettingen, G., & Gollwitzer, P. M. (2019). Using men-
tal contrasting with implementation intentions to reduce bedtime 
procrastination: two randomised trials. 35(3), 275–301. https://​
doi.​org/​10.​1080/​08870​446.​2019.​16527​53

van de Vijver, I., Verhoeven, A. A. C., & de Wit, S. (2023). Individual 
differences in corticostriatal white-matter tracts predict success-
ful daily-life routine formation. Journal of Cognitive Neurosci-
ence, 35(4), 571–587. https://​doi.​org/​10.​1162/​jocn_a_​01967

Verhage, F. (1964). Intelligentie en leeftijd: Onderzoek bij Nederland-
ers van twaalf tot zevenenzeventig jaar. [Intelligence and Age: 
Investigations on Dutch Persons from Twelve to Seventy-Seven 
Years]. [Doctoral dissertation, Koninklijke van Gorcum].

Walker, R. J., Kribs, Z. D., Christopher, A. N., Shewach, O. R., & Wieth, 
M. B. (2014). Age, the Big Five, and time-of-day preference: A 
mediational model. Personality and Individual Differences, 56(1), 
170–174. https://​doi.​org/​10.​1016/J.​PAID.​2013.​09.​003

Warner, L. M., Fleig, L., Wolff, J. K., Keller, J., Schwarzer, R., Nyman, 
S. R., & Wurm, S. (2022). What makes implementation inten-
tions (in)effective for physical activity among older adults? Brit-
ish Journal of Health Psychology, 27(2), 571–587. https://​doi.​
org/​10.​1111/​bjhp.​12563

Webb, T. L., Christian, J., & Armitage, C. J. (2007). Helping students 
turn up for class: Does personality moderate the effectiveness 
of an implementation intention intervention? Learning and 

Individual Differences, 17(4), 316–327. https://​doi.​org/​10.​1016/j.​
lindif.​2007.​03.​001

Wilson, R. S., Schneider, J. A., Arnold, S. E., Bienias, J. L., & Bennett, 
D. A. (2007). Conscientiousness and the incidence of Alzhei-
mer disease and mild cognitive impairment. Archives of General 
Psychiatry, 64(10), 1204–1212. https://​doi.​org/​10.​1001/​ARCHP​
SYC.​64.​10.​1204

Wilson, R. S., Boyle, P. A., Yu, L., Segawa, E., Sytsma, J., & Bennett, 
D. A. (2015). Conscientiousness, dementia related pathology, 
and trajectories of cognitive aging. Psychology and Aging, 30(1), 
74–82. https://​doi.​org/​10.​1037/​PAG00​00013

Wolff, J. K., Warner, L. M., Ziegelmann, J. P., Wurm, S., & Kliegel, M. 
(2016). Translating good intentions into physical activity: Older 
adults with low prospective memory ability profit from planning. 
Journal of Behavioral Medicine, 39(3), 472–482. https://​doi.​org/​
10.​1007/​S10865-​015-​9707-5

Wood, W. (2017). Habit in personality and social psychology. Personal-
ity and Social Psychology Review, 21(4), 389–403. https://​doi.​
org/​10.​1177/​10888​68317​720362

Wood, W., & Rünger, D. (2016). Psychology of habit. Annual Review 
of Psychology, 67(1), 289–314. https://​doi.​org/​10.​1146/​annur​
ev-​psych-​122414-​033417

Woods, S. P., Weinborn, M., Li, Y. R., Hodgson, E., Ng, A. R. J., & 
Bucks, R. S. (2015). Does prospective memory influence quality 
of life in community-dwelling older adults? Aging, Neuropsy-
chology, and Cognition, 22(6), 679–692. https://​doi.​org/​10.​1080/​
13825​585.​2015.​10276​51

Zhang, C., Vanschoren, J., van Wissen, A., Lakens, D., de Ruyter, 
B., & IJsselsteijn, W. A. (2022). Theory-based habit modeling 
for enhancing behavior prediction in behavior change support 
systems. User Modeling and User-Adapted Interaction, 32(3), 
389–415. https://​doi.​org/​10.​1007/​s11257-​022-​09326-x

Zimmermann, T. D., & Meier, B. (2009). The effect of implementa-
tion intentions on prospective memory performance across the 
lifespan. Applied Cognitive Psychology, 24(5), 645–658. https://​
doi.​org/​10.​1002/​acp.​1576

Zuber, S., & Kliegel, M. (2020). Prospective memory development 
across the lifespan: An integrative framework. In European Psy-
chologist (Vol. 25, Issue 3, pp. 162–173). Hogrefe Publishing 
GmbH. https://​doi.​org/​10.​1027/​1016-​9040/​a0003​80

Publisher's note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/BJD.12990
https://doi.org/10.1111/BJD.12990
https://doi.org/10.1177/0898264315624903
https://doi.org/10.1177/0898264315624903
https://doi.org/10.1080/08870446.2014.904862
https://doi.org/10.1080/08870446.2014.904862
https://doi.org/10.1111/jopy.12618
https://doi.org/10.1111/jopy.12618
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1080/08870446.2019.1652753
https://doi.org/10.1080/08870446.2019.1652753
https://doi.org/10.1162/jocn_a_01967
https://doi.org/10.1016/J.PAID.2013.09.003
https://doi.org/10.1111/bjhp.12563
https://doi.org/10.1111/bjhp.12563
https://doi.org/10.1016/j.lindif.2007.03.001
https://doi.org/10.1016/j.lindif.2007.03.001
https://doi.org/10.1001/ARCHPSYC.64.10.1204
https://doi.org/10.1001/ARCHPSYC.64.10.1204
https://doi.org/10.1037/PAG0000013
https://doi.org/10.1007/S10865-015-9707-5
https://doi.org/10.1007/S10865-015-9707-5
https://doi.org/10.1177/1088868317720362
https://doi.org/10.1177/1088868317720362
https://doi.org/10.1146/annurev-psych-122414-033417
https://doi.org/10.1146/annurev-psych-122414-033417
https://doi.org/10.1080/13825585.2015.1027651
https://doi.org/10.1080/13825585.2015.1027651
https://doi.org/10.1007/s11257-022-09326-x
https://doi.org/10.1002/acp.1576
https://doi.org/10.1002/acp.1576
https://doi.org/10.1027/1016-9040/a000380

	Are older individuals predisposed to habitual control more resilient?
	Abstract
	Introduction
	The inclination to engage in strategic planning
	Lifestyle regularity
	The personality trait of conscientiousness
	The interplay between the inclination to engage in strategic planning, lifestyle regularity and conscientiousness
	The role of prospective memory ability
	Hypotheses
	Life phase
	Relevance

	Methods
	Sample characteristics
	Materials
	Outcome variables
	Predictors

	Analysis

	Results
	Serial multiple mediation analysis
	Post-hoc moderation analysis
	The moderating role of life phase

	Discussion
	The role of conscientiousness in effective and habitual regulation of behaviour
	Boundary conditions of strategic planning
	Inclination to engage in strategic planning: not a fixed trait?
	Concrete target points for interventions
	Life phase
	Future outlook
	Conclusion

	Acknowledgements 
	References


