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HEALTH PSYCHOLOGY | RESEARCH ARTICLE

Exploring the possible application of 
implementation intention on prospective 
memory of cancer patients
Giulia Marton1,2*, Luca Bailo1,2 and Gabriella Pravettoni1,2

Abstract:  Prospective memory defines the ability to remember to perform an action 
related to a specific task planned for the future. Interventions aimed to improve 
prospective memory have an impact on the patient’s quality of life. While most inter-
ventions are aimed to improve prospective memory in general, implementation inten-
tions influence specific automatic processes related to prospective memory. The efficacy 
of this type of intervention has been proven on different samples of patients as well as 
on lay people. We argue that, while in cancer patients who suffer from perspective 
memory deficit this particular intervention has not been studied yet, it could be usefully 
implemented to foster patients’ involvement, quality of life and adherence to care.

Subjects: Health Psychology; Memory; Oncology  

Key words: prospective memory; implementation intention; chronic disease; cancer; self- 
care

Prospective memory is a specific form of memory that defines the ability to remember and to 
achieve a specific task planned for the future (Kardiasmenos et al., 2008). This process allows 
individuals to remember that they have to do something in a specific moment that is yet to come 
(Schnitzspahn et al., 2011; Winograd, 1988).

The application of this ability can be distinguished in two types of situations: the first one is time- 
based memory that allows, for example, to remember to go to an appointment at a given time; the 
latter is event-based memory that allows a person to remember to perform an action when a specific 
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event occurs, for example, to remember to ask the physician to fill a receipt at the end of the next 
appointment (Einstein & McDaniel, 1990; Einstein et al., 1995; Okuda et al., 2007). In health-care 
settings, this ability is necessary for the patient to take self-care decisions and act on them. 
Remembering treatment-related tasks, such as chemotherapy sessions and control visits, medication 
self-administration on specific timeframes and active monitoring for symptoms, requires patients to 
make active efforts when planning activities and considering unexpected events that may prevent the 
completion of those tasks in everyday life (Cameron et al., 2010; Currie et al., 2015). Deficits in 
prospective memory may hinder the ability to complete these tasks and cause significant distress in 
patients (Graf, 2011; Smith et al., 2000; Terry, 1988; Zeintl et al., 2006), impairing their active role within 
the shared decision-making paradigm, which is fundamental for the care process (Marton et al., 2020; 
Monzani et al., 2020; Renzi et al., 2016). Especially when dealing with chronic diseases, optimal care is 
reached with the contribution of both patient and clinician, and any obstacle to patients’ ability to fulfil 
their individual tasks could hinder the effectiveness of the whole care process, since patients’ cognitive 
and memory abilities have a direct impact on their empowerment process (Kondylakis et al., 2013). 
The empowerment process can be enhanced by acquiring awareness that their cognitive deficit can 
improve, thanks to different methods such as psychoeducation and cognitive-behavioral treatment 
(Bernstein et al., 2018; Ferguson et al., 2007; Halvorsen et al., 2020; Hermansson & Mårtensson, 2011).

To address prospective memory issues in everyday life of people (patients, as well as general 
population) (Raskin, 2018), several cognitive behavioral interventions proved to be effective (Insel 
et al., 2016; Raskin et al., 2019). In clinical scenarios, most of these interventions are based on 
improving patient’s memory and cognitive processing such as visual imagery interventions (Griffiths 
et al., 2012) and self-awareness interventions (Fish et al., 2015): they do not focus on specific 
scenarios related to specific conditions, hence aim to provide an indirect benefit to patients’ self-care.

Since this approach would not tackle specific needs of patients directly, such as remembering 
a scheduled appointment and self-administering pharmaceutical treatments, we expect that the 
impact of wide range interventions could be improved by specific interventions related to daily 
scenarios and event-related actions that could better support patients’ efficacy.

From this perspective, a different approach to assess impairments on prospective memory is to 
focus on interventions providing strategies in specific scenarios for those tasks that are related to 
the everyday management of patients’condition.

In this viewpoint, prospective memory deficits can be considered as obstacles to goal-related 
planning that hinders patients’ ability to act accordingly to a plan that aims to a long-term 
objective: their wellbeing. Instead of focusing on developing general mnemonic skills from a top- 
down perspective, this approach would focus on the development of bottom-up strategies related 
to the initiation of a goal-related behavior triggered by events and act as self-regulation strategies 
that lead to goal attainment (Gollwitzer, 1999). In line with this approach, several authors focused 
on the relationship between implementation intentions and prospective memory considering it as 
the “gold standard” method (e.g. Chasteen et al., 2001; X. jie X. Chen et al., 2015; Cohen & 
Gollwitzer, 2008; Gollwitzer, 1999; L. Liu et al., 2020; Zuber & Kliegel, 2020; Jones et al., 2021).

Implementation intentions are defined as “if-then plans formed for the purpose of meeting 
one’s goals” (Gollwitzer, 1993, 1999; Gollwitzer & Sheeran, 2006). As prospective memory deficits 
undermine the ability to remember an action or an intention planned for a future point in time, 
implementation intentions rely on if-then scenarios to support the implementation of a planned 
action in a specific context (Chasteen et al., 2001; Cohen & Gollwitzer, 2008; McDaniel et al., 2008), 
can provide a substantial support. An example of this implementation in a health-care scenario 
focused on epilepsy patients (Gollwitzer & Sheeran, 2009). This kind of patients need to take 
medications regularly for a long period of time and largely benefit from an advance planning 
that regulates their therapy self-administration with indications like: “if I’m drinking coffee in the 
morning, then I will be taking my medication of the day”. This strategy allows them to associate 
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the action to take their medicine with a frequent and regular event. If-then planning operates as 
a link increasing the accessibility of mental representation of obstacles and opportunities that may 
arise and pushing individuals to behave according to their intention (Gollwitzer, 1999).

Different forms of implementation intentions proved to be effective (X. jie X. Chen et al., 2015), 
whether it focuses on a verbal form based on the repetition of instructions (Zimmermann & Meier, 
2009), an imagery form based on the mental representation of relevant scenes (Brewer et al., 
2011) or a combination of the two, in which the repetition of a verbal message is paired to the 
visual anticipation of a scenario (Chasteen et al., 2001; McDaniel et al., 2008). Empirical data show 
that, regardless of the variation adopted to implement ahead planning, the technique has 
a positive impact on improving prospective memory performances (X. jie X. Chen et al., 2015). 
The research questions that this prospective try to highlight are the usefulness of implementation 
intention interventions and their role in enhancing prospective memory in cancer patients. Cancer 
patients have to overcome difficulties that comprehend a change in lifestyle and, more impact-
fully, of cognition. Memory is largely impacted and a new point of view to tackle the problem could 
be to implement prospective memory starting from implementation intention intervention.

To address these research questions, we performed a review on PubMed using a combination of 
the terms: prospective memory, implementation intention and cancer. PubMed search gave us zero 
results. The lack of articles leads us to deepen our research exploring applications designed for 
other types of populations. The studies that we decide to include all explain the effects of 
implementation intention on prospective memory in different populations. Our aim was to con-
sider the effects that prospective memory intervention could have on different populations, based 
on previous literature, and present a new viewpoint in the field of cancer care, where this kind of 
interventions have not been considered yet.

In a meta-analysis that investigated the effectiveness of implementation intention interventions 
on prospective memory, results show a significant improvement on different populations of 
healthy young and older adults, and on various clinical samples (X. jie X. Chen et al., 2015; e.g. 
individuals with schizotypal personality features (X.-J. X.-J. Chen et al., 2014); Individuals with 
memory-impairment (Grilli & McFarland, 2011); individuals with Multiple Sclerosis (Kardiasmenos 
et al., 2008); individuals with autism spectrum disorder (Kretschmer et al., 2014)).

One example is its application to patients suffering from multiple sclerosis who suffer from 
a prospective memory deficit. This kind of patients has deficits in both the prospective components 
and the retrospective components of prospective memory: their deficits can be found during the 
exact circumstance and when they have to remember to perform an action. After a training of their 
implementation intentions in which they were asked to play with the modified version of a board 
game that made them perform an implementation intention exercise, patients showed an improve-
ment in prospective memory performances (Kardiasmenos et al., 2008). The improvement was 
observed on more cognitively demanding tasks. This result could be explained by the fact that 
implementation intention interventions operate on more automatic processes enabling better pro-
spective memory performances regardless of the amount of cognitive resources required.

Another example of the effect of an implementation intention intervention regards patients 
suffering from neurological damage (Grilli & McFarland, 2011). In this study, the intervention was 
administered by a self-imaginative task: participants were asked to imagine themselves perform-
ing an action in a future moment. Results show how an easily accessible exercise could be useful in 
helping memory impaired patients in tasks based in the real world. Similar results were found in 
a study that examined the effects of implementation intention intervention on Parkinson’s disease 
(Foster et al., 2017).

These different applications show that implementation intentions interventions have positive 
effects on different populations, including clinical ones, and different formats may be used to 
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better adapt it to each population. The intervention implemented on the modified version of the 
board game is based on verbal and imaginative implementation intentions while, on the other 
hand, the intervention presented to patients with neurological damage is purely imaginative (X. jie 
X. Chen et al., 2015; Grilli & McFarland, 2011; Kardiasmenos et al., 2008).

Behavioural intervention aimed to improve executive functions, which has been studied in brain 
tumor survivors (Richard et al., 2019), but the specific impact that implementation intentions inter-
vention has on prospective memory has not been studied in an oncological population. Despite high 
mortality rates, scientific advancements in cancer treatment have largely increased patients’ survival: 
64% of cancer patients reach a one-year survival after the diagnosis and 40% of them survive for 
more than 10 years (Moor et al., 2014; Rowland & Yancik, 2006). The overall survival rates for patients 
with a cancer diagnosis are expected to continue to grow. It is estimated that, across all age groups, 
between the years 2016 and 2040, the number of cancer survivors will grow from the current 
15,5 million (4,78% of the total population) to 26,1 million (6,86% of the total population) people 
(Bluethmann et al., 2016). For this reason, the quality of life of people who survived both acute and 
long-term treatment phases of cancer gained relevance in the medical scientific community 
(Blanchard et al., 2004; Demark-Wahnefried et al., 2005; Hoffman et al., 2009; Weaver et al., 2013). 
This data altered the approach to the oncology care process and focused on cancer as a chronic 
disease (Capocaccia et al., 2015; Epping-Jordan et al., 2005; Y. Li et al., 2020; Phillips & Currow, 2010; 
Pizzoli et al., 2019). Cancer and its treatments have an impact on the cognitive ability of cancer 
patients and survivors. This impact is a complex one, both cancer treatments, such as chemotherapy 
and surgery, and cancer itself have an impact on the cognitive ability of the patients (Bernstein et al., 
2017; Su et al., 2020). In an evaluation of the cognitive deficit of cancer patients, it should be 
considered the healthcare pathway in its whole: different treatments, side effects and cancer itself 
all have a specific role in determining cognitive deficit in cancer patients. Considering these effects, 
the impact of cognitive abilities of cancer survivors on their quality of life needs to be considered with 
the same relevance of clinical markers in the acute phase of the disease (Joly et al., 2011; Phillips & 
Currow, 2010). Even though the specific role that some forms of treatment play in the genesis of 
cognitive deficit in patients is still unclear (Ahles & Saykin, 2007; Hermelink et al., 2007; Jim et al., 
2009; Noal et al., 2011; Vardy, 2009), the impact of cancer treatment is often observed and recognize 
to be of interest (Ng et al., 2016; Rey et al., 2012). A contribution to understanding the link between 
prospective memory impairment and cancer treatment may come considering the neurological basis 
of prospective memory. The areas that are involved in prospective memory are the prefrontal cortex, 
the thalamus, the cingulate gyrus, and the ventral frontal lobe (Dagenais et al., 2016). These same 
areas are influenced by treatments for different forms of cancer (Chao et al., 2012; Y. Liu et al., 2018; 
Paquet et al., 2018). For example, this relationship is observed in the treatment of conditions such as 
prostate (Yang et al., 2015) and breast cancer (Paquet et al., 2013) but also in cancer survivors (Yao 
et al., 2017). In the latter study, Paquet and colleagues (Paquet et al., 2013) compared the prospec-
tive memory of early-stage breast cancer survivors and healthy people. The results show that patients 
who followed cancer treatment had lower results in memory tests when compared to the control 
group. Another example of the deterioration of prospective memory after a cancer treatment was 
given by Liu (Y. Liu et al., 2018) who studied the variation of prospective memory of cancer patients 
before and after intensity-modulated radiotherapy. Results showed that after the treatments pro-
spective memory performance tests had lower scores. Other studies focused on differences between 
event-based prospective memory and time-based prospective memory deficits. While both time- 
based prospective memory and event-based prospective memory performances have been evaluated 
in cancer patients, event-based prospective memory performance has been observed to bear a higher 
impairment than time-based prospective memory (Cheng et al., 2013; W. Li et al., 2017; Yang et al., 
2015).

These types of evidence demonstrate that an intervention in this area is necessary and could 
improve patients and survivors’ life aspects that are worsened by prospective memories’ deficits.
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A question arises: could implementation intentions provide a significant improvement to current 
interventions in the delicate context of oncology treatments?

The needs of cancer patients seem to be well addressed by implementation intention interven-
tions, especially when applied in different issues of the care. For example, McGowan and collea-
gues (2013) tested the efficacy of two different types of implementation intentions interventions 
to promote physical exercise in a sample of prostate cancer survivors. The first type of intervention 
was based on self-administered implementation intention and it was compared with telephone- 
assisted implementation intention. The results of self-administered implementation intentions 
intervention were positive and the authors suggested that this kind of intervention could have 
long-term effects if paired with other support interventions.

The wide applicability and flexibility of implementation intentions allow us to consider this 
technique as a potential candidate to support cancer patients suffering from deficits in event- 
based prospective memory (Cheng et al., 2013; Yang et al., 2015).

Implementation intention training could be focused on daily tasks and it could be useful for 
individuals such as people diagnosed with cancer, to adapt to the new condition they face, for 
example, remembering to go to the physician’s appointments or to check for specific symptoms 
and to follow the doctor’s indications.

Conclusions
These interventions could enhance the overall quality of life of patients, which is a concept of 
growing attention (Gilardi et al., 2014). Implementation intentions could provide a specific benefit 
that would easily be included in the care process, allowing patients to have a more effective 
management of their condition and facilitate the integration of normal life activities and their self- 
care tasks. Therefore, it would be helpful to consider patients’ prospective memory assessment 
along with long-term evaluations to monitor both the emergence of this deficit and its recovery 
when interventions are applied. The lack of a prospective memory assessment for cancer patients 
in a recommended shared practice, like the guideline provided by the International Cognition and 
Cancer Task Force (ICCTF) (Wefel et al., 2011), may be one of the reasons why not much data are 
present in literature on cancer patients deficits in prospective memory.

This contribution aims to provide a new perspective on cancer patients quality of life and, as such it 
has intrinsic limitations. We decided to focus on implementation intention due to the high volume of 
positive results observed on other fields, both on healthy people and patients. The next necessary 
step would be to test the efficacy of this form of intervention directly on cancer patients and compare 
it to other goal management approaches. Another limitation of our perspective is to consider cancer 
treatments in general without considering implications on prospective memory for specific treat-
ments of cancer diagnosis. While we acknowledge that patients with different cancer diagnosis have 
specific needs, the lack of literature based on implementation intention interventions for prospective 
memory within a cancer patient population would not allow us to consider its application in specific 
scenarios. For example, we think that the effects of antineoplastic chemotherapy should be explored 
in depth as recent results relate it to cognitive disorder (Kuśmierek et al., 2020). In the same way, 
attention should be brought to the new paradigm of “emotional chemobrain” (Bou Khalil, 2020) that 
focused on the effect of chemotherapy on neurobiology and on psychological wellbeing.

Even if different interventions could be useful in helping cognitive deficits of cancer patients (e.g. 
cognitive training, cognitive rehabilitation, and exercise interventions (Zeng et al., 2020)), future 
directions should also aim to design, develop and test a tailored intervention to adopt implementation 
intentions methodology to target specific needs of cancer patients. The intervention should be 
fostered by the support of an experimenter instructing patients on how to manage tasks thanks to if- 
then scenarios presented as a feasible, immediate, and adaptable task that fits in patients’ daily life. 
Furthermore, implementation intention scenarios should be self-administrable and, considering the 
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feasibility of the practice, they could be both imaginative and verbal but, still focused on supporting 
event-based prospective memory. The main strength of implementation intention technique in the 
daily life of cancer patients would be its accessibility and it could encourage cancer patients in 
a process of empowerment that can change their mindset and approach to the care process providing 
them with a more active stance (Bailo et al., 2019). Patients who experiment with this process gain 
more control on their daily life activities and can lead them to feel less helpless and consequently 
empower them even in the more difficult or important clinical condition (Arnaboldi et al., 2020).
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