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Abstract
Background: A recent cancer diagnosis presents the patient with many physical and
psychological challenges. Self-compassion can be viewed as an internal resource that enables
one to respond to difficulties with kindness and wise, caring responses and has shown to provide
various psychological benefits.
Objective: This study is a first attempt to fill the gap in current research and to gain further
insight into the diurnal fluctuations of self-compassion. It is particularly important to examine
not only group fluctuations in self-compassion, but also individual fluctuations, which, unlike
mood, have not received sufficient attention in research.
Method: The experience sampling method (ESM) was used for data collection. 34 recently
diagnosed treatable cancer patients reported their levels of self-compassion, self-criticism,
positive mood, and negative mood four times a day for seven days. A descriptive analysis,
different visualisation methods to explore the variability of the data and linear mixed models
(LMM) were computed using IBM SPSS Statistics 28.
Results: At the group level, results suggest no longitudinal nor diurnal variation in self-
compassion. However, at the individual level, there were large differences in longitudinal
fluctuations, but also no diurnal fluctuations. The LMM showed significant overall associations
between self-compassion, and positive mood (B = 0.529, p = <.001) and significant negative
associations between self-compassion, and negative mood (§ = -0.361, p = <.001).
Conclusion: The results indicate that there are significant association between self-
compassion and mood on the group level. Longitudinal and diurnal fluctuations on the group
level were not observed, however, the visual analyses indicated strong longitudinal
fluctuations for some individuals. Future research is needed to further investigate the
longitudinal and diurnal fluctuations to gain a more holistic understanding of the underlying

mechanisms of self-compassion.
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Introduction

As one of the most prevalent diseases, 123 672 new cases of cancer were registered in the
Netherlands in 2021 alone (IKNL, 2022). A recent cancer diagnosis presents many challenges
to the patient. The ongoing and exhaustive medical procedures, the various symptoms of the
disease, and the impact of symptoms such as loss of energy, chronic pain, and sleep problems
(Dekker & de Groot, 2018; Stark et al., 2012) have a major impact on a person's life. In response
to the challenges of living with a long-term physical illness such as cancer, many people report
blaming themselves for their perceived role in causing or exacerbating their illness, and this
self-blame can lead to even greater suffering (Callebaut et al., 2017). Patients must therefore
accept, cope with, and self-manage their condition, integrating it into their lives and developing
a new identity (Ambrosio et al., 2015).

Self-compassion

One approach that may help cancer patients self-manage these challenges is self-
compassion. For patients who tend to be overly critical of themselves (Vlierberghe, 2019), self-
compassion has been shown to help reduce self-criticism (Campos et al., 2012; Neff et al.,
2007). The concept of self-compassion is of growing interest in mental health research, as self-
compassion has been associated with numerous mental health benefits (Ferrari et al., 2019).
Self-compassion can be viewed as an internal resource that enables one to respond to difficulties
with kindness and wise, caring responses (Neff 2003a, 2003b, 2007).

According to Neff, it consists of three interacting elements, namely self-love,
compassion, and mindfulness. The self-love dimension involves being gentle and
understanding with oneself when confronted with painful experiences, rather than reacting with
anger or frustration when something does not go as expected. Common humanity is the sense
that suffering is part of the human experience that all people go through. To acknowledge this
and accept our shortcomings is to acknowledge the common human experience. Relating one's
own experience to that of others who are suffering helps to bring one's own situation into greater
perspective. One learns to become non-judgmental and to observe one's own thoughts and
feelings. Mindfulness means becoming aware of and acknowledging each experience equally,

whether it is a joyful or a painful one.

Longitudinal fluctuations
A trait is a way a person is likely to respond often or almost always. In contrast, a state

is the way a person would react or respond in a specific and spontaneous situation. Thus, the



second state tends to be fluctuating and not lasting, whereas the first state is a more constant
and stable way of reacting and responding that can withstand change (Epstein 1984) and is
related to a person's personality (Hamaker et al., 2007). Hamaker et al. (2007) showed that both
contribute to the construct of self-compassion. Although there is a growing interest in self-
compassion, few longitudinal studies of self-compassion are available.

While the traits of self-compassion and their associations with psychological traits such
as coping and self-criticism have been widely examined in research (Allen & Leary, 2010;
Ewert et al., 2021; Neff et al., 2005), there are fewer studies examining the state of self-
compassion (Chishima et al., 2022). However, to provide evidence on whether intervention-
induced changes in self-compassion are successful, it is first necessary to determine the extent
to which and whether the measured variable of self-compassion varies. The states of self-
compassion need to be examined in detail to gain a better understanding of the mechanisms

underlying the changes in self-compassion.

Daily fluctuations

According to the Diagnostic and Statistical Manual, 5th edition (American Psychiatric
Association, 2013), mood swings that exhibit more negative mood in the morning than in the
evening are a symptom of melancholic features of major depression (Morris et al., 2009). The
diurnal patterns of self-compassion have not received attention in research. To my knowledge,
there is no research examining fluctuations in self-compassion across the day. This study is a
first attempt to fill the gap in current research and to gain further insight into the diurnal

fluctuations of self-compassion.

Individual fluctuations

The experiences of cancer patients are very individual and changes in mood vary not
only personally but also contextually and depending on the time of the day. Some patients may
suffer from depression and anxiety immediately after being diagnosed, while others may
experience mood swings sometime during the treatment (Cardoso et al., 2016).
Kelly et al., 2021 found that nearly half of the variance of self-compassion in their sample of
women with anorexia nervosa, occurred at the within-persons daily level, yet at this point, very
few studies are known that have investigated within-person fluctuations in self-compassion.
Therefore, it is particularly important to examine not only group fluctuations in self-
compassion, but also individual fluctuations, which, in contrast to mood, have not yet received

sufficient attention in research.



Self-compassion and mood in long-term illnesses

Emotional distress following a recent cancer diagnosis is widespread (Derogatis et al.,
1983; Farber et al., 1984; Stefanek et al., 1987), with one-third of a large sample of cancer
patients reporting significant symptoms of depression or anxiety (Zabora et al., 1997). There is
an increased risk for lower emotional well-being (Heinze et al., 2015), depression, and anxiety
(Clarke & Currie, 2009; Patten, 2001), which can further complicate adjustment to long-term
illness and increase symptom burden (Katon & Ciechanowski, 2002). This also brings with it a
number of psychological effects, such as anxiety and depressive symptoms, as well as
avoidance of physical activity (Kwakkenbos et al., 2014; KWF, 2018; Glaus et al., 1996;
Bukberg et al., 1984). In a group of early breast cancer patients, Love et al. (2002) found that
36% of them met criteria for depressive disorders shortly after diagnosis.

Some studies have already shown that self-compassion correlates positively with well-
being and negatively with distress, negative mood, and psychological symptoms such as
depression, anxiety, and stress (Barnard & Curry, 2011; Ehret et al, 2014; Ehret et al, 2018;
Hofmann et al, 2012; MacBeth & Gumley, 2012; Muris et al, 2016; Johnson & O'Brien, 2013).
A recent study examined the relationship between self-compassion and positive and negative
mood (Neff et al., 2021) and found that self-compassion had a strong positive relationship with
positive mood and a strong negative relationship with negative mood. Previous research has
shown that self-criticism and negative mood are also strongly related (Zuroff et al., 1990;
Manfredi et al., 2016). Self-compassion, on the other hand, appears to be negatively related to
depressive and anxiety symptoms in cancer patients, with perceived future cancer-related
symptoms associated with future symptoms of depression, anxiety, and fatigue (Zhu et al.,
2020). A major shortcoming of all these studies is that they all measure self-compassion and
mood only at one point in time, although both mood and self-compassion may not be stable
traits but fluctuate over time.

Studies such as that of Neff and Germer (2013), which showed that a self-compassion
training increased self-compassion and improved well-being for up to one year (see also
Delaney 2018; Finlay-Jones et al. 2017; and Friis et al. 2016), highlight the urgent need for
further research on self-compassion in the context of long-term illness. In patients with low
self-esteem, it may also serve as a buffer to protect against psychological distress (Marshall et
al., 2015; Neff et al., 2007; Pinto-Gouveia et al., 2014). Self-compassion is also associated with
lower distress (Costa & Pinto-Gouveia, 2013; Friis et al, 2015; Pinto-Gouveia et al, 2014),
higher health-related quality of life (Brion et al, 2014; Dewsaran-van der Ven et al, 2018; Nery-
Hurwit et al, 2018; Pinto-Gouveia et al, 2014), adaptive coping (Sirois et al, 2015), emotion



regulation (Trompetter et al, 2017), reduced feelings of shame (Sedighimornani et al. , 2019),
health-seeking behaviors (Dunne et al., 2018; Homan & Sirois, 2017), social support seeking
(Brion et al., 2014), and treatment adherence (Sirois & Hirsch, 2019) in various long-term ill
and healthy populations. Consequently, self-compassion has been shown to be an important
resource in coping with the specific challenges of living with a long-term illness such as cancer
and should be further explored in terms of clinical implications for the treatment of depressive

symptoms in patients with long-term and chronic illnesses.

Purpose of the current study

By investigating longitudinal and diurnal patterns of self-compassion and self-criticism
and comparing those to the longitudinal and diurnal patterns of positive mood and negative
mood, important implications on the characteristics and how they behave within our present
sample, might be added to the currently present research on self-compassion and mood. This
could also have important considerations on diagnosis of depression in comorbidity with a long-
term or chronic illness. Based on these considerations, this research paper aims to investigate
the following research questions:
1. What are the longitudinal fluctuations of self-compassion?
2. What are the diurnal fluctuations of self-compassion?
3. What are the individual fluctuations of self-compassion?
4. What are the associations between the variables self-compassion, self-criticism, positive

mood, and negative mood?

Method

Design

To answer these research questions, the Experience Sampling method (ESM) was used.
With Experience Sampling as an intense longitudinal method, it is possible to perform multiple
measurements within a person and analyse correlations between the variables, over a longer
period (e.g., several days or weeks) dependent on specific contents. Due to a rapidly ongoing
progress in digitalisation, more wearable devices like smartphones, are becoming available to
a broader audience (Berkel et al., 2017) and are thus becoming increasingly important in the
clinical context as well (Verhagen et al., 2016). EMS overcomes some of the limitations of
earlier methods by combining the ecological validity of diary approaches with the rigorous
measurement procedures of psychometric research. That is, it records information about both

personal insights and objective variables of people's lives, it secures data on behavioural and



intrapsychic aspects of daily activities, and it obtains reports on people's experiences as they
occur and minimises the impact of biases on memory and reconstruction (Csikszentmihalyi &
Larson, 2014). By repeatedly measuring self-compassion and mood over the course of a week
using experience sampling, it is possible to obtain a sufficient sample of these mental states
within an individual to systematically examine longitudinal and diurnal fluctuations in daily
life, as well as the relationship between the four variables self-compassion, self-criticism,
positive and negative mood

Setting

This study was part of a larger research study to evaluate a self-compassion app for
cancer patients, where participants (patients recently diagnosed with cancer) were asked if they
wanted to try an app that would teach them self-compassion. The app is a 6-week self-
compassion training, covering a different self-compassion topic each week. Participants were
49 patients that were recently (with-in 12 months) diagnosed with any treatable cancer. They
were recruited from two different hospitals trough the oncology nurses, who informed their
patients about the intervention. The two participating hospitals were the MST (Medisch
Spectrum Twente) in Enschede and the UMCG (Universitair Medisch Centrum Groningen) in
Groningen. To be able to participate in this intervention the patients needed to be aged 18 or
older and needed to be proficient in Dutch, have a Smartphone, computer, or tablet at their
disposal, and were willing to try out the app for 2 hours per week and fill in the questionnaires.
Participants received a brochure with a QR-code and a web-link that forwarded to the website
of the study. By registering for the study through the website, the data of first names, last names,
hospital, and phone numbers were collected. After registration, the participants were asked to
sign the informed consent where the exclusion questions were asked (Are you 18 years or
older?; Are you recently (within 12 months) diagnosed with cancer?; Is your treatment focused
on curing?). By answering ‘no’ to one of these questions, people were excluded to participate
in the study. Participants were also informed that participation was voluntary. Participants who
agreed to the terms and conditions of the study based on the information letter they received,
answered questions about the diagnosis and treatment then they filled in the questionnaires and
at the end some demographic questions regarding their age, gender, level of education and

relationship status.



Procedure and response in the ESM study

The current study reports on the ESM-part of this larger study. From the 49 patients that
participated in the Experience Sampling Study, 15 participants were excluded from this study
because they filled in less than 50% of the total amount of questionnaires (28 timepoints). The
other 34 were included for the data analysis. Timepoints that were outside of the estimated
measurement points were excluded as well but did not affect the number of included
participants. For the analysis of the 28 timepoints no timepoint was excluded, since they all had
a response rate higher than 50% (more than 17 participants answering to it).

The ESM questions were distributed via the instant messaging app “WhatsApp”.
“WhatsApp” was chosen because it was already widely used and participants did not need to
familiarise themselves with another new application, and because it can be used in conjunction
with the scheduling app “SKEDit”. “SKEDit” allowed us to schedule messages and repeat the
messages at a certain time interval. The message contained a short statement and a link to the
“Qualtrics survey”. The signal-continent sampling was used for data collection. A brief, 7-items
(Quialtrics) survey was sent out four times a day for seven days (28 time points). The survey
was distributed at four different times on each day: morning (09:00 - 11:50), noon (12:10 -
14:50), afternoon (15:10 - 17:50) and evening (18:10 - 21:00). A random number generator
(random.org) was used to generate random measurement times within each time slot, resulting
in 28 unigue timepoints for the distribution. The duration of the ESM questions was set at seven
days, with the eighth day used for the debriefing questionnaire. To enhance the motivation to
participate, micro-incentives were used, meaning that participants could earn 40 cents for each
time they completed the questions. This amount of maximum 28 times 40 cent (11, 20€) was
paid to the participant after they have completed at least 60% of the time points (rounded to n
= 16 questionnaires) (Musthag, 2011).

Questionnaires

Seven questions were selected for the ESM questionnaire to ensure that answering the
questions several times a day was not too challenging for patients and did not lead to
participants being overwhelmed if longer and validated constructs were taken from a more
extensive survey. Positive mood was measured with the items “I feel cheerful at this moment”,
“I feel calm at this moment”, and “I feel physically well at this moment”. Negative mood was
measured with the items “l feel anxious at this moment”, and “I feel sad at this moment”.

Positive self-compassion was measured with the item “At this moment | feel kind towards



myself” and negative self-compassion was measured with the item “At this moment | am self-
critical”. The constructs were based on the Profile of Mood States Questionnaire (POMS), due
to the lack of standardised ESM item sets with evidence-based psychometric criteria (Haynes
& Yoshioka, 2007). Cronbach’s Alpha of the 2-items negative mood scale was 0.732 and the
Alpha of the 3- items positive mood scale was merely 0.687. The item “I feel physically well
at this moment”, had fewer ties with the concept of positive mood than the other 2 items from
the positive mood scale. Without this item Cronbach’s alpha for the positive mood scale would
reach acceptability with 0.713. Therefore, the item “I feel physically well at this moment” was
excluded and only the items “I feel cheerful at this moment” and “I feel calm at this moment”
were computed for positive mood. To calculate Cronbach’s Alpha of self-compassion and self-
criticism, the self-criticism item was inverted first. Cronbach’s Alpha of the inverted item self-
criticism and the item self-compassion scale was low with 0.592, the items self-compassion and
self-criticism were therefore analysed separately.

On the 8™ day participants were given a debriefing questionnaire containing the
following questions, the first three could be answered on a 5-point Likert scale from 1 (always)
to 5 (never): “Did the daily questions affect your feelings, thoughts, or behaviour?”, “Was the
past week a typical week for you?”, and “Did the questions disturb you in your daily
activities?”. The last two questions were: “Was the past week a typical week for you?”, and
“Did you experience any technical problems with the daily questions?”, these could be
answered with “yes” or “no” with the opportunity for the first one, to further explain if stated
“no”. These questions were asked to check whether the patients' everyday life was affected in
any way by the ESM questions and whether their behaviour, thoughts or feelings were
influenced by them (Hormuth, 1986). As recommended by Hektner, Schmidt, &
Csikszentmihalyi, (2007) the survey duration was set for one week for the ESM questions. This
ensures a representative sample on the one hand and keeps the participant burden low on the
other (Csikszentmihalyi & Larson, 2014).

Data analysis

Firstly, the data was prepared by anonymizing the sensitive participant-related data to
individual identification numbers, to protect participants’ confidentiality. To analyse the
conducted data, it was first cleaned from timepoints that differed more than a day (24 hours)
from the determined sampling timepoints. Timepoints were also transformed from the raw form
of data collection of date and time to a chronological form ranging from 1 (first data timepoint

on day one, first timepoint) to 28 (last day, fourth timepoint). Due to the shortness of the ESM



questionnaire, only the total scores and not the subscale scores of the positive mood and
negative mood items were used.

The 28" edition of the Statistical Program for Social Sciences (SPSS) was used for all
analyses and illustrations. Descriptive statistics were then calculated to evaluate the
demographic variables age, gender, relationship status, current main occupation, and level of
education, as well as of the variables self-compassion, positive mood, self-criticism, and
negative mood and presented in tables. To answer the current research questions, different
visualisation methods were used to explore the variability of the data. This study also used a
series of linear mixed models (LMM) with a first-order autoregressive (AR1) covariance
structure for the repeated measures to account for missing values and the possible higher
correlation between closer time points, as it can handle the complexity of longitudinal data, e.g.,
missing data, unevenly distributed time points or time-varying covariates, which other classical
methods cannot (Myin-Germeys & Kuppens, 2021). For each LMM, the time points were set
as repeated measures and the ID of the participant as the subject. To answer the fourth research
question, an LMM was conducted with negative mood as the dependent variable and self-
compassion and self-criticism as fixed covariates. The same was repeated with positive mood
as the dependent variable and self-compassion and self-criticism as fixed covariates. A

significance level of 0.05 (5 %) was chosen.

Results

Demographic Statistics

The descriptive statistics of the demographic variables are shown in the table 1. With an
age range of 22 to 74 years and an average age of 54, the present sample is representative of
the population. The participants were predominantly female, were currently in a relationship,
were still employed, and had a medium to high level of education. With an average of 23
questionnaires per participant as well as per survey timepoint, the response rate of the
participants was satisfactory.



Table 1.

Demographic Statistics

Minimum Maximum  Mean SD
Age 22 74 54.08 11.55
Female 27
Male 7
In a relationship 29
Not in a relationship 5
Still working 15
Retired 5
Stay at home parent 4
On sick leave
Unemployed by illness not caused by cancer 2
No education 1
Lower level of education 6
Medium level of education 10
High level of education 17
Answers per Timepoint 23 31 22.71
Answers per Participant 14 28 22.82
N=234

Longitudinal fluctuations

Figure 1 shows the standardized values for self-compassion of all participants for all 28
time points. Visual inspection shows at the group level, no strong variability in self-compassion
over time. Of the four reported variables, self-compassion was reported highest at all time
points, followed shortly by positive mood with less than one value below self-compassion at
all time points. This is followed with some distance by self-criticism and then again followed
by negative mood. The patterns of self-compassion and positive mood begin to develop in
opposite directions at the first three time points, but then show a very similar pattern and
frequently switch their direction at the same time point. Relatively similar patterns are also
observed for self-criticism and negative mood. At two time points (18 & 21) we see that self-
criticism increases and negative mood follows one time point later (19 & 22). After time point

23, the variables begin to behave in opposite directions.



Figure 1.

Estimated marginal means of self-compassion, pesitive moed, self-criticism and negative mood
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Diurnal fluctuations

Overall self-compassion was reported the highest for all four daytimes with positive
mood following. Negative mood was reported the lowest with self-criticism reported
moderately higher. Visual inspection of Figure 2 shows that all four variables show low
fluctuations throughout the day. Self-compassion and positive mood scores slightly increased
after the morning but stayed relatively stable throughout the day. Self-criticism and negative
mood scores slightly decreased after the morning. Self-criticism increased again toward the

evening while negative mood stayed at the same level.



Figure 2.

Estimated marginal means of self-compassion, positive mood, self-criticism and negative mood
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Individual longitudinal of self-compassion

Individual longitudinal fluctuations for participants who completed 27 or more from the
overall 28 timepoints are individually displayed in Figure 3. For better readability, the
remaining participants are displayed in the appendix. Visual inspection of longitudinal
fluctuations revealed that Participant D037 reported the same levels of self-compassion for all
28 timepoints. Participant D104 reported the same levels of self-compassion for 27 timepoints,
only decreasing by two points at the 28th measurement timepoint. For the remaining seven of
nine participants displayed, the level of self-compassion varied more widely. Participant D058
reported values between two and four, and participant D038 reported values between three and
five, showing only moderate fluctuation of self-compassion. Stronger fluctuations, on the other
hand, were seen in Participant D014, D019, and D071 who reported values of self-compassion
between two and five, and Participant D006 and Participant D016 even reported values of self-
compassion between one and five, which corresponds to the entire range of the 5-point Likert

scale used.



Figure 3.
Individual longitudinal fluctuations for participants that completed all (28) or nearly all (27)
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Individual diurnal of self-compassion

Individual diurnal fluctuations for participants who completed 27 or more from the
overall 28 timepoints are individually displayed in Figure 4. For better readability, the
remaining participants are displayed in the appendix. Visual inspection of the diurnal
fluctuations revealed that participant D006 showed the same level of self-compassion
throughout the day. Participant D104 also showed the same level of self-compassion in the
morning, at noon, and in the afternoon, with only a slight decrease in the evening. For the
remaining seven of the nine participants indicated, the level of self-compassion fluctuated
slightly more, yet no participant reported fluctuations of more than one score for self-
compassion throughout the day. Participant D014 reported a stable level of self-compassion
from morning to noon, then a decrease in the afternoon and a slight increase again in the
evening. Participant D038 also showed a stable level of self-compassion from morning to noon,
then only a slight decrease in the afternoon and a slight increase in the evening. Participant
D016 also showed stable levels from morning to noon, then a decrease in the afternoon and an



increase of one point in the evening. Participant D006 showed an increase in self-compassion
from morning to noon, then a slight decrease in the afternoon and another slight increase in the
evening. Participant DO71 also showed a slight increase in self-compassion from morning to
noon, then a decrease in the afternoon, and another slight decrease in the evening. Participant
D058 also showed a slight increase from morning to noon, then a decrease in the afternoon and
another slight increase again in the evening. Only participant D019 showed a decrease in self-
compassion from the morning to noon, then remained stable in the afternoon and decreased

again in the evening.

Figure 4.
Individual diurnal fluctuations for participants who completed all (28) or nearly all (27)
timepoints
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Association between the variables self-compassion, positive mood, self-criticism, and
negative mood

The descriptive statistics of the main variables Mood, Self-compassion, and their
underlying items are shown in table 2. Self-compassion was reported the highest with 4.09 (SD
=0.93), and negative mood was reported the lowest with 1.94 (SD = 1.21). Self-criticism (M =
2.73, SD = 1.32) and positive mood (M = 2.78, SD = 0.76) showed moderate levels. All

variables were scored within the entire range of the 5-point Likert scale.

Table 2.
Demographic Statistics of the variables self-compassion, self-criticism, positive mood and

negative mood

Variables Min. Max. Mean SD

Self-compassion 1 5 4.09 0.93
Self-criticism 1 5 2.73 1.32
Positive mood 1 5 2.78 0.76
Negative mood 1 5 1.94 1.21

N=34

The LMM with negative mood as the dependent variable and self-compassion and self-
criticism as the covariates showed significant negative associations between self-compassion

and negative mood, but no associations for self-criticism and negative mood (see Table 3).

Table 3.
Estimates of fixed effects of self-compassion and self-criticism on negative mood (N = 34)
Coefficients slope (b), standard error (SE), z-score (f8), T-Value, and p-Value (95 % CI)

Covariate B (SE) p T p
Self-compassion -.429 (.044) -.361 -9.787 <.001
Self-criticism .056 (.031) .067 1.814 .070

Note. Dependent variable = negative mood

The LMM with positive mood as the dependent variable and self-compassion and self-

criticism as the covariates showed significant overall associations between self-compassion,



and positive mood, as well as significant negative associations between self-criticism and

positive mood (see Table 4).

Table 4.
Estimates of fixed effects of self-compassion and self-criticism on positive mood (N = 34)
Coefficients slope (b), standard error (SE), z-score (), T-Value, and p-Value (95 % ClI)

Covariate B (SE) S T p
Self-compassion .564 (.037) 529 15.061 <.001
Self-criticism .097 (.026) -.129 3.675 <.001

Note. Dependent variable = positive mood

Discussion
This study focused on diurnal and longitudinal fluctuations of self-compassion of recently
diagnosed treatable cancer patients. Associations between self-compassion, self-criticism,
positive mood, and negative mood were also investigated. For this purpose, intensive
longitudinal data was collected in daily life through experience sampling.

On the group level, longitudinal fluctuations of self-compassion showed only little
variability. There were no diurnal fluctuations of self-compassion on the group level. Individual
participant results for longitudinal fluctuations, on the other hand, showed widely varying
fluctuation. This could be due to the assumption that each individual handles difficult situations
very differently (Cardoso et al., 2016), for instance in terms of differences in the effectiveness
of the intervention, or to the degree of compliance in completing the questionnaire among each
participant. Individual diurnal fluctuations were only slight, there was no decrease in negative
feelings and self-criticism from the morning to the evening, these findings seem to contradict
previous findings of Morris et al., 2009 regarding diurnal fluctuations of mood. In the present
study, the self-compassion intervention may have served as a buffer by enhancing positive
mood on top of protecting against negative mood (Marshall et al., 2015; Neff et al., 2007; Pinto-
Gouveia et al, 2014).

Overall, there were significant associations between self-compassion and mood.
Significant negative associations of self-compassion and negative mood is consistent with
literature that has found self-compassion to correlate negatively with negative affect and
positively with positive affect (Barnard & Curry, 2011; Ehret et al., 2014; Hofmann et al., 2012;
MacBeth & Gumley, 2012; Muris et al., 2016; Johnson & O'Brien, 2013). There were only



moderate associations between self-compassion and self-criticism. This finding is also
consistent with recent literature examining the psychometric properties of the Self-Compassion
Scale (SCS), suggesting that the SCS measures the two distinct constructs of self-compassion
and self-criticism (Brenner et al., 2017; Costa et al., 2016; Lopez et al., 2015). Future research
is needed to further investigate differences of self-compassion and self-criticism and to also
examine fluctuations of self-criticism, for a holistic understanding of the underlying

mechanisms of self-compassion and self-criticism.

Strengths and Limitations

The greatest strength of this study is the experience sampling method, which allows for
an in-depth look at each participant's individual feelings and experiences by conducting it in
their natural environment, such as their own home (Runyan et al., 2019). The burden of
participation and therefore the experience of additional stress from the measurement is being
minimised and shows a truer to nature view on their everyday life (Csikszentmihalyi & Larson,
2014). The intensive measurement also allows better insights into the diurnal and the
longitudinal fluctuations. This provides research with more accurate and valuable data for
clinical implications (Verhagen et al., 2016). By using linear mixed model analysis for data
analyses, it is possible to minimise mistakes from repeated measurements (Myin-Germeys et
al., 2018).

In addition, the extent to which this study was conducted provides a relatively large
sample size with 34 included participants. An analysis by Berkel et al., 2017 showed that a
median of 19 participants, provides a representative insight into common ESM practices. On
the other hand, with 15 exclusions out of initially 49 participants, the drop-out rate was
relatively high, even though the burden on participants was kept as low as possible. It is
possible that the incentives were not attractive enough. Micro-insensitivity may lead to more
extrinsic motivation and thus lower reliability Benabou & Tirole (2003). However, it could be
argued that the amount of €11.20 does not represent such a large extrinsic motivation that it
leads to a decrease in reliability. Furthermore, recent literature suggests that motivation is a
much more complex issue than assumed and that the use of incentives therefore depends on
more factors than just intrinsic or extrinsic motivation (Barr et al., 2022). Combined with the
strict exclusion criteria for missing values, this could lead to less useful data for analysis.

Moreover, a standardised measure is needed that meets these requirements to be a
reliable measure of the self-compassion and self-criticism items, and that is also stable to

influences that may be a side effect of the disease and therefore capture physical rather than



psychological well-being. The reliability of the measured items could be hindering for further
implications regarding interventions with self-compassion for patients who suffer from chronic
and long-term illness. The positive mood scale measured the item “I feel physically well at this
moment”, which may be a difficult question regarding symptoms cancer patients are
experiencing due to the illness itself or even the treatment. This may be a possible reason, why
a high Cronbach’s alpha could not be reached with this item included, and therefore needed to
be excluded.

Future Research

In addition to the above recommendations, another study could analyze the interaction
between the intervention time points and the questionnaire time points, which could provide a
statement about a causal relationship between the questionnaire responses and the direct effects
of the intervention experiences. To make further implications about fluctuations of self-
compassion in the overall population, future research would require a study for participants in
a healthy group and, for example, in a group with depression. In addition, it would also be
interesting to see in a follow-up study whether patterns of self-compassion change within the
same participants. A possible future research question could be: How do fluctuations of self-
compassion change over time? A follow-up study of individual fluctuations among participants
six months, or a year after the initial ESM study could lead to better insights into longitudinal

variation in self-compassion.

Conclusion

The main aim from the present study was to investigate fluctuations of self-compassion
in a sample of recently diagnosed treatable cancer patients. On a group level the results suggest
no longitudinal or diurnal fluctuations of self-compassion, self-criticism, positive mood, and
negative mood. On the individual level however, there were major differences in longitudinal
fluctuations, but nevertheless also no diurnal fluctuations. Overall, the results clearly show a
significant association between self-compassion and mood, but only a moderate association
between self-compassion and self-criticism. This study was a first attempt to gain more insights
of the fluctuations of self-compassion. Future research is needed to further investigate
differences of self-compassion and self-criticism and to also examine fluctuations of self-
criticism, for a holistic understanding of the underlying mechanisms of self-compassion and

self-criticism.
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Figure 5.
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