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A B S T R A C T   

Objectives: Self-compassion and psychological flexibility appear to benefit wellbeing and quality of life (QoL) in 
the general population and in people with long-term conditions like Type 2 Diabetes (T2D). However, both 
variables share similarities and their unique roles in relation to distress and QoL in people with diabetes over 
time are not clear. 
Design: This was a longitudinal study with online assessments of self-compassion, psychological inflexibility, 
distress (depression, anxiety, diabetes-distress), and QoL at baseline (T1) and six (T2) and 12 months (T3). 
Methods: In total, 173 UK adults with T2D completed baseline questionnaires; T2 and T3 follow-ups were 
completed by 82 and 52 participants, respectively. Correlations were conducted to understand the relationships 
between variables at each time point. Hierarchical regressions were conducted to understand the unique pre-
dictive role of baseline self-compassion and psychological inflexibility in relation to distress and QoL at T2 and 
T3, controlling for age and baseline distress and QoL. 
Results: There were large significant negative correlations between self-compassion and psychological inflexi-
bility (r > − 0.50), and both had significant large correlations with distress (r > − 0.50) but not QoL across time 
points. Regressions indicated that psychological inflexibility uniquely predicted depression (T2) and anxiety 
symptoms (T2 and T3) and QoL (T3). Self-compassion did not uniquely predict any of the outcomes. 
Conclusions: Psychological inflexibility may play an important role in distress in T2D, but prospective studies 
with larger samples are needed to replicate these findings. Given the overlap between psychological inflexibility 
and self-compassion, treatments targeting either variable may be useful.   

1. Background 

Diabetes is a multifaceted chronic condition [1] affecting 4.7 million 
people in the UK alone, and 90% of these cases are Type 2 Diabetes 
(T2D) [2]. T2D is diagnosed based on high blood sugar levels (hyper-
glycaemia), and its management includes controlling these [3]. People 
with T2D need to integrate a complex set of self-care behaviours into 
their daily lives, including adhering to medication and healthy eating 
[3] to prevent further complications, such as comorbid heart failure [4]. 

Approximately 40% of people with T2D report mental health prob-
lems that affect the management of their condition [2,5]. Untreated 
mental health problems in chronic conditions result in less effective self- 
care, including reduced treatment adherence, and can lead to further 
complications and lower quality of life (QoL) [6]. Accordingly, it is 
essential to understand factors that contribute to mental health prob-
lems in T2D (e.g., [7,8]). 

Distress, including depression, anxiety, and diabetes-specific 
distress, is common in T2D [9] with 10% to 15% of people receiving a 
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diagnosis of depression, for example [10]. However, the efficacy of 
current psychotherapeutic approaches (e.g., Cognitive Behavioural 
Therapy [CBT]) [11] is not well established in T2D [12]. It is noteworthy 
that CBT appears less well suited to highly self-critical individuals 
[13,14], and people with T2D may be likely to be highly self-critical due 
to a sense of failure around the challenges of self-management [15] and 
experienced stigma around their condition [16]. Therefore, alternative 
approaches suitable for managing self-criticism, such as the Mindful 
Self-Compassion Course (MSC) [17] or Acceptance and Commitment 
Therapy (ACT) [18], may be useful for treating distress in T2D. 
Accordingly, understanding the predictive utility of self-compassion and 
psychological flexibility, the key targets of MSC and ACT, respectively, is 
important to understand whether these treatment methods may be 
useful for people with T2D. 

Self-compassion includes kindness towards oneself, mindfulness, and 
acknowledging the common humanity in suffering; this is in contrast to 
self-criticism, overidentifying with challenges, or isolating oneself 
[19–21]. Although it comes from a distinct theoretical model, psycho-
logical flexibility shares similarities with self-compassion. Psychological 
flexibility describes willingness to have difficult thoughts, feelings, or 
bodily sensations, without trying to control them, present-moment 
awareness, and pursuing personally-meaningful goals and values in 
the presence of distressing experiences [22]. Psychological inflexibility, 
is the opposite of psychological flexibility, and describes unhelpful ef-
forts to control or avoid experiences at the expense of pursuing goals and 
values [23]. Self-compassion and psychological flexibility thus share 
common features, such as openness to difficult thoughts and feelings and 
mindful awareness [24]. Research in other populations suggests that 
self-compassion and psychological flexibility are strongly correlated yet 
partially distinct (e.g., [25]). While both treatments focus on mindful-
ness, self-compassion treatments place greater emphasis on fostering 
kindness towards oneself, while ACT focuses on engagement in valued 
life activities in the presence of challenging experiences. 

Emerging research highlights that self-compassion and psychological 
flexibility are both correlated with improved mental wellbeing and QoL 
in general and clinical populations [26–31]. Research also highlights 
that increased self-compassion and psychological flexibility, investi-
gated separately, are associated with decreased distress specifically in 
people with diabetes [32,33]. Moreover, gains in self-compassion and 
psychological flexibility may increase engagement in more adaptive 
behaviours and affective responses, which may in turn, increase self- 
care behaviours [34,35], and consequently decrease blood sugar levels 
in T2D [36,37]. For example, a randomised-controlled trial (RCT) tar-
geting people with T2D (n = 81) found that integrating ACT with dia-
betes management education improved HbA1c levels compared to the 
education-only group. These improvements were mediated by accep-
tance and self-management [36]. However, the study did not assess 
distress outcomes, limiting understanding of its application to these 
outcomes. Another RCT evaluating MSC compared to a waitlist among 
people with diabetes showed that MSC is associated with statistically 
and clinically significant decreases in depression, diabetes distress and 
HbA1c levels [38]. 

At present, it is unclear whether self-compassion and psychological 
flexibility uniquely contribute to distress and QoL in the context of 
diabetes, as research has investigated these constructs separately. Un-
derstanding the shared and unique contributions of these variables to 
distress and QoL can inform the design of tailored treatments for people 
T2D by identifying the degree to which these processes should be tar-
geted in treatment. Two cross-sectional studies explored both self- 
compassion and psychological flexibility in general population and 
persistent pain samples [25,39]. However, cross-sectional studies can 
exaggerate the role of potential predictors because both predictors and 
outcomes share the same current context. Accordingly, longitudinal 
investigation of the unique predictive utility of self-compassion and 
psychological flexibility in relation to distress and QoL in diabetes is 
needed. 

The present study aimed to examine the shared and unique utility of 
self-compassion and psychological flexibility in predicting distress and 
QoL outcomes over time. Accordingly, the study hypothesised that self- 
compassion and psychological inflexibility – as we used a measure 
reflecting this – would be strongly negatively correlated, indicating their 
overlap. Further, we predicted that both self-compassion and psycho-
logical inflexibility would uniquely contribute to study outcomes, 
namely depression and anxiety symptoms, diabetes-distress and QoL 
over time. At present, there is limited evidence upon which to justify 
specific predictions about the relative magnitude of contribution that 
self-compassion and psychological inflexibility make to distress out-
comes; therefore, we did not hypothesize about which variable would 
contribute more variance. 

2. Methods 

2.1. Study design 

This was a longitudinal observational questionnaire study during 
which data were collected at three time points: baseline (T1), and six- 
(T2) and twelve-months (T3) follow-up. The baseline cross-sectional 
findings were separately reported [40]. Applicable guidelines were fol-
lowed to improve the clarity and transparency of reporting (STROBE; 
von Elm et al., 2007; JARS; American Psychology Association, 2008). 
The relevant research ethics committee approved the study (Ethical 
Reference Number: HR-18/19–8350). 

2.2. Setting 

This was an online study which used convenience sampling. Data 
were collected from November 2018 to May 2021. The study was 
advertised on online platforms (e.g., patient forums, such as Diabetes UK 
and social media such as Facebook). After completing online informed 
consent, eligible participants accessed questionnaires via the Qualtrics 
platform (Qualtrics, Provo, UT) and completed the baseline question-
naire (T1). Six- (T2) and twelve-months (T3) after baseline data 
collection, participants received an invitation to complete the same 
questionnaires via Qualtrics. Two reminder emails were sent to partic-
ipants who did not initially complete follow-up questionnaires. All 
participants had a chance of winning one of two £30 Amazon vouchers. 

2.3. Participants 

Participants aged 18 years old and above with a diagnosis of T2D 
were eligible. There was no upper age limit or any other exclusion 
criteria. 

2.4. Data sources/measurement 

2.4.1. Demographic information and health status 
Data on participants’ age, gender, ethnicity, age of leaving full-time 

education, relationship and work status, diagnosis date of T2D, treat-
ment regimen, and other comorbidities were self-reported at baseline 
only. 

2.4.2. Depression symptoms 
Participants who answered “yes” to one of two Whooley Questions 

[41], indicating a positive screen for depression symptoms, were asked 
to complete the Patient Health Questionnaire (PHQ-8); this was done to 
potentially shorten the length of the baseline questionnaire. People who 
did not screen positive on the Whooley Questions were not asked to 
complete the PHQ-8 at baseline and therefore did not receive a PHQ-8 
score. Therefore, analyses for this outcome are focused on participants 
with some level of elevated depression symptoms at T1. However, all 
participants completed the PHQ-8 at follow ups. The PHQ-8 [42] was 
used to measure eight of nine depression criteria (excluding thoughts of 

A. Kılıç et al.                                                                                                                                                                                                                                     



Journal of Psychosomatic Research 155 (2022) 110728

3

suicide) from the DSM-V diagnostic criteria in the last two weeks. The 
PHQ is frequently used in diabetes [43]. Each question was rated on a 
four-point scale (0 = Not at all; 3 = Nearly every day) with the total 
score ranging from 0 to 24. The scale has 88% specificity and sensitivity 
for identifying depression symptoms [42]. Cronbach’s as were 0.88 (T1), 
0.90 (T2), and 0.89 (T3) in the current study. 

2.4.3. Anxiety symptoms 
The Generalised Anxiety Disorder-7 (GAD-7; [44]) was used to 

measure symptoms of anxiety. Each of the seven items was rated on a 
four-point scale (0 = Not at all; 3 = Nearly every day). Total GAD-7 
scores range between 0 and 21. The scale has 0.83 pooled sensitivity 
and 0.84 specificity for detecting generalised anxiety disorder [45] and 
is recommended for use in diabetes [5]. Cronbach’s as were 0.93 (T1), 
0.92 (T2), and 0.90 (T3) in this study. 

2.4.4. Diabetes-distress 
Diabetes-specific psychosocial distress was measured by the Problem 

Areas in Diabetes (PAID; [46]) questionnaire including 20 questions 
rated using a five-point scale (0 = Not a problem; 4 = Serious problem). 
Items include statements like “Not having clear and concrete goals for 
your diabetes care” or “Feeling discouraged with your diabetes treat-
ment plan”, which differentiate it from the PHQ-8 and GAD-7 by its 
specific focus on illness management. The total score (sum of the 
questions multiplied by 1.25) ranges between 0 and 100. In the current 
study, Cronbach’s as were 0.96 (T1), 0.96 (T2), and 0.97 (T3). 

2.4.5. Quality of life 
The EQ–5D–3 L Health Questionnaire (EQ-5D-3L; [47]) Visual 

Analogue Scale (VAS) was used to measure participants’ perceived 
experience of health on the given day. The total score of VAS ranges 
between 0 and 100 and indicates the worst (0) to best health (100). It is a 
valid and reliable tool of QoL previously applied in various studies [48] 
and suitable to use in general diabetes population [49]. 

2.4.6. Self-compassion 
The Self-Compassion Scale (SCS) [20] measures an individual’s 

compassion for themselves with 13 positively and 13 negatively worded 
questions (26 questions in total). Each question was rated on a five-point 
scale (1 = Almost Never; 5 = Almost Always). A total score is calculated 
by averaging the means of each six subscales based on their respective 
items after reverse coding negative questions [19,50]. The scale has 
been previously used in diabetes studies for measuring self-compassion 
(e.g., 38). Cronbach’s as were 0.92 (T1), 0.93 (T2), and 0.95 (T3) in the 
current study. 

2.4.7. Psychological inflexibility 
The Acceptance and Action Questionnaire-2 (AAQ-2; 23) was used to 

measure psychological inflexibility as the most widely used measure of 
this process. It also has been previously used in diabetes research (e.g., 
32). The scale mainly measures experiential avoidance which describes 
efforts to control or avoid unwanted private events (e.g., thoughts and 
feelings) and the impact of this avoidance on one’s life. The question-
naire includes seven questions each rated on a seven-point scale (1 =
Never True; 7 = Always True) with a total score ranging between 7 and 
49. Cronbach’s as were 0.96 (T1), 0.94 (T2), and 0.97 (T3). 

2.5. Study size 

G*Power 3 [58] was used to calculate the sample size for multiple 
regression analysis. Preliminary power analyses were calculated based 
on the assumption that up to 10 predictors would be included in a 
cross-sectional baseline regression model which was conducted in the 
first phase of this project. Power was calculated assuming a medium 
effect size (f 2 = 0.15; [59]) for having an exploratory understanding 
[51], and with 80% power. The minimum sample size was 118 

participants. Assuming 50% attrition [52] over the follow-up collection, 
the baseline recruitment target was 236 participants. 

2.6. Statistical analysis 

Data were analysed using SPSS Statistics 27 (IBM Corp., 2020). The 
main study hypotheses were tested by computing bivariate correlations 
and hierarchical multiple regression analyses. Controlling for age and 
gender based on preliminary cross-sectional data analyses [40] and the 
relevant baseline scores of outcome variables (step 1), psychological 
inflexibility (step 2) and self-compassion (step 3) were added to the 
model in three steps to understand the relative contributions of self- 
compassion and psychological inflexibility to study outcomes. Gender 
was excluded from step 1 in the final analysis to increase power as it did 
not significantly explain variance in the models. We also computed the 
models using alternate entry of the variables (see Supplementary data: 
Appendix A for the results of those analyses), where self-compassion was 
added to the model in Step 2 and psychological inflexibility in Step 3, as 
there is not currently a sufficient theoretical or empirical basis to justify 
which variable might have more predictive utility on study outcomes. 
These analyses were computed separately for all participants with T1 
and T2 data and then again for all participants with T1 and T3 data and, 
therefore, the sample size varies across the T1-T2 and T1-T3 analyses. 
All regression analyses were run after checking for the relevant as-
sumptions: additivity, normality, linearity, homogeneity, and homo-
scedasticity; all these assumptions were met. Variance inflation factors 
were checked for problematic multicollinearity, and p-values were used 
to interpret the study findings (Supplementary data: Appendix B for 
further information). No sensitivity tests were run to examine the impact 
of the COVID-19 pandemic on the results, as most participants 
completed baseline prior to the pandemic, and the majority completed 
their follow-up assessments during the pandemic. 

3. Results 

3.1. Participants 

As seen in Fig. 1, a minimum of 7308 people, based on exposure 
calculated from Facebook advertisements, saw the study advertise-
ments, and 195 people provided informed consent; however, only 173 
were included in the study at baseline (T1). 

At baseline, the study sample (n = 173) was mostly women (n = 105, 
60.7%) of white British/European ethnicity (n = 160, 92.5%), who were 
living with someone (57.8%). Participants’ mean age was 58.3 (SD =
11.80). The mean age of leaving full-time education was 19.3 years (SD 
= 6.68), and almost half of participants stated their work status as 
employed (48%). On average, participants had T2D for 10.18 years (SD 
= 7.67). Most of the participants were using oral medication (79.2%) to 
treat their diabetes, and 23.7% indicated using insulin therapy (Table 1). 

3.2. Preliminary data analyses 

3.2.1. Descriptive data 
People who only provided informed consent or only completed the 

demographics form (n = 22) were excluded due to insufficient data. Of 
the remainder, 87 people (50.29%) completed T2 questionnaires. One 
participant left the study due to being unable to access the study link, 
and five participants could not be matched to their baseline data due to 
using a different participant ID (T2, n = 82) even though notification 
and reminder emails included their IDs. Sixty-five participants (37.57%) 
subsequently answered the T3 questionnaire, and 12 of them used un-
matched IDs. Also, one participant dropped out of the study at T3 due to 
lack of interest (T3, n = 52). Data collection coincided with the COVID- 
19 pandemic as follows:13 participants (7.51%) at T1, 50 (57.47%) at 
T2, and 65 (100%) at T3. 

While complete missingness for included variables ranged between 
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0.58% to 32.95% at T1, it ranged between 59.54% to 61.85% at T2, and 
75.14% to 78.04% at T3. Questionnaires that appeared later in the 
questionnaire pack had more missing data than those that appeared 
earlier. Consequently, the total number of participants for the correla-
tions and regression models ranged between 47 and 66 for the T1 - T2 
analyses and 25 to 39 for the T1 - T3 analyses due to missing data across 
cases and variables across the time points (Supplementary data: Ap-
pendix C). Demographics and baseline study variables were compared 
for participants who did and did not provide follow-up data at T2/T3. 
Results indicated that people who did not complete T2 follow-up had 
significantly higher depression symptoms and lower self-compassion at 
T1 (ps < 0.04). Similarly, people who did not complete T3 follow-ups 
also had significantly higher depression and anxiety symptoms, and 
psychological inflexibility at T1 (ps < 0.02). These analyses are sum-
marised in Supplementary data: Appendix D. 

3.3. Bivariate associations between study variables 

3.3.1. Baseline 
All variables were significantly inter-correlated at T1. While QoL had 

significant small Pearson correlations with other variables, distress 
outcomes had significant large correlations with all other variables 
(Supplementary data: Appendix E). Psychological inflexibility and self- 
compassion had a significant large correlation with each other (r =
− 0.69, p < .01) (Table 2). 

3.3.2. T1 – T2 
Bivariate correlations indicated significant large correlations be-

tween each variable at T1 and the same variable at T2 (e.g., self- 
compassion at T1 and T2, r = 0.85, p < .01). Self-compassion at T1 
showed significant large correlations with depression and anxiety 
symptoms, and diabetes distress at T2, and a medium correlation with 
QoL at T2. A similar pattern was found between psychological 

Online Advertisement
(n = minimum 7308)

T1: Baseline

(n =173)

Recruited after COVID-19 

(n = 16)

Consented
(n = 195)

T2: 6 – months follow up

(n = 87)

Completed during COVID-19 

(n = 50)

T3: 12 – months follow up

(n = 65)

Completed during COVID-19 

(n = 65)

Study drop out: 

Less than 42% completion resulting in 

insufficient data (n = 22)

Study drop out: 

Technical difficulties (n = 1)

Unmatched participant ID (n = 5)

Study drop out:

No longer interested (n = 1)

Unmatched participant ID (n = 12)

Fig. 1. Study flow diagram. 
Note: Less than 42% completion indicates that a participant completed only consent and/or the demographic questions. 
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inflexibility at T1 and distress outcomes at T2. However, psychological 
inflexibility at T1 did not significantly correlate with QoL at T2 (p = .05) 
(Table 2; Supplementary data: Appendix E). 

3.3.3. T1 – T3 
QoL at T1 had a significant medium correlation with QoL at T3. 

Distress outcomes, self-compassion and psychological inflexibility at T1 
had significant large correlations with their equivalents at T3. Self- 
compassion at T1 had significant large correlations with T3 depression 
symptoms and diabetes distress, but was not significantly correlated 
with T3 anxiety symptoms or QoL. In contrast, psychological inflexi-
bility at T1 had significant large correlations with all variables at T3 
(Table 2; Supplementary data: Appendix E). 

3.4. Hierarchical regression analyses 

3.4.1. Depression 
After controlling for age and depression symptoms at T1 (model 1, 

R2 = 0.37), psychological inflexibility significantly improved the model 
and further explained 10% of the variance in depression symptoms at T2 

(model 2, R2 = 0.47). However, inclusion of self-compassion did not 
significantly add to the prediction of depression symptoms at T2 in the 
final model (model 3, R2 = 0.47). Depression symptoms at T1 (B = 0.41, 
p = .01) and psychological inflexibility (B = 0.23, p = .02) were sig-
nificant unique predictors of T2 depression symptoms in the final model 
(Table 3). 

After controlling for age and T1 depression symptoms (model 1, R2 

= 0.60), psychological inflexibility did not significantly add to the 
prediction of depression symptoms at T3 (model 2, R2 = 0.64). Inclusion 
of self-compassion also did not add significantly to the model in model 3 
(R2 = 0.66). Only depression symptoms at T1 (B = 0.54, p = .02) were 
significantly associated with depression symptoms at T3 in the final 
model (Table 3). 

3.4.2. Anxiety 
After controlling for age and T1 anxiety symptoms (model 1, R2 =

0.49), psychological inflexibility significantly explained an additional 
6% of the variance in general anxiety symptoms at T2 (model 2, R2 =

0.55). However, the addition of self-compassion did not significantly 
explain further variance in general anxiety symptoms at T2 (model 3, R2 

= 0.56). Only T1 anxiety symptoms (B = 0.36, p = .01) and psycho-
logical inflexibility (B = 0.17, p = .02) were uniquely associated with 
anxiety symptoms at T2 in the final model (Table 4). 

After controlling for age and T1 anxiety symptoms (model 1, R2 =

0.56), psychological inflexibility was significant and explained a further 
7% of the variance in general anxiety symptoms at T3 (model 2, R2 =

0.63). However, the addition of self-compassion was not significant 
(model 3, R2 = 0.67). Only T1 anxiety symptoms (B = 0.55, p = .001) 
and psychological inflexibility (B = 0.23, p = .002) were statistically 
significant in the final model (Table 4). 

3.4.3. Diabetes distress 
After controlling for age and T1 diabetes distress (model 1, R2 =

0.57), psychological inflexibility was not significant in model 2 (R2 =

0.59). Self-compassion also did not significantly add to the model 
(model 3, R2 = 0.61). In the final model, only diabetes distress at T1 (B 
= 0.57, p < .0001) was uniquely associated with diabetes distress at T2 

Table 1 
Sample characteristics (n = 173).   

Mean (SD) or n(%) 

Sex  
Women 104 (60.1%) 
Men 67 (38.7%) 

Age 58.3 (11.80) 
Age of leaving full-time education 19.3 (6.68) 
Ethnicity  

White 160 (92.5%) 
Black, Asian, or Minority Ethnic 13 (7.5%) 

Relationship status  
Single 73 (42.3%) 
Living with someone 100 (57.8%) 

Work status  
Employed 83 (48%) 
Unemployed 33 (19.1%) 
Retired 46 (26.6%) 
Other 11 (6.3%) 

Length of T2D (in years) 10.18 (7.67) 
Depression symptoms (WQ)  

Positive screen 119 (68.79%) 
Negative screen 54 (31.21%) 

Depression symptomsT1
a 12.18 (6.16) 

Anxiety symptomsT1 8.34 (6.35) 
Diabetes-distressT1 36.66 (26.25) 
QoLT1 61.99 (21.13) 
Psychological inflexibilityT1 24.27 (11.69) 
Self-compassionT1 2.85 (0.74) 

Note. SD: Standard deviation; n: number of people; %: percentage; WQ: 
Whooley Questions. 
a. Use of an initial depression screen prior to asking participants to complete the 
PHQ-8 at T1 may have skewed data towards elevated levels of depression at T1. 

Table 2 
Pearson product-moment correlations between psychological inflexibility and 
self-compassion at T1, T2, and T3.   

AAQ-2T1 AAQ-2T2 AAQ-2T3 SCST1 SCST2 SCST3 

AAQ-2T1 –      
AAQ-2T2 0.79** –     
AAQ-2T3 0.90** 0.83** –    
SCST1 − 0.69** − 0.68** − 0.62** –   
SCST2 − 0.67** − 0.80** − 0.61** 0.85** –  
SCST3 − 0.68** − 0.68** − 0.70** 0.88** 0.93** – 

Note. AAQ-2. Acceptance and Action Questionnaire-2; SCS. Self-Compassion 
Scale. n’s range from 101 to 169. Only T1 data overlap with a paper (Kılıç 
et al. under review) reporting the cross-sectional findings from this study. 

** p < .01. 

Table 3 
Hierarchical regression results for depression symptoms at T2 and T3.  

Depression 
symptomsT2 

Model 1a Model 2 Model 3 

(n = 48) B (SE) β B (SE) β B (SE) β 

Psychological 
InflexibilityT1   

0.23 
(0.09)** 

0.39** 0.23 
(0.09)* 

0.39* 

Self- 
compassionT1     

− 0.04 
(1.49) 

− 0.004 

R2 0.37  0.47  0.47  
F 13.20***  13.07***  9.58***    

Depression 
symptomsT3 

Model 1a Model 2 Model 3 

(n = 26) B (SE) β B (SE) β B (SE) β 

Psychological 
InflexibilityT1   

0.16 
(0.09) 

0.32 0.10 
(0.11) 

0.22 

Self-compassionT1     − 1.63 
(1.90) 

− 0.17 

R2 0.60  0.64  0.66  
F 17.23***  13.26***  10.01***  

Note. Use of an initial depression screen prior to asking participants to complete 
the PHQ-8 at T1 may have skewed data towards elevated levels of depression at 
T1. 

a Model 1 was used to control for age and depression at T1. 
* p < .05. 
** p < .01. 
*** p < .001. 
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(Table 5). 
After controlling for age and T1 diabetes distress (model 1, R2 =

0.59), psychological inflexibility did not significantly increase the 
explained variance in diabetes distress at T3 (model 2, R2 = 0.61). Self- 
compassion was also not significant (model 3, R2 = 0.61). Only diabetes 
distress at T1 was significantly associated with T3 diabetes distress (B =
0.65, p = .001) in the final model (Table 5). 

3.4.4. QoL 
After controlling for age and T1 QoL (model 1, R2 = 0.53), psycho-

logical inflexibility did not significantly add to the model (model 2, R2 =

0.54). Self-compassion also did not add significant variance (model 3, 
R2 = 0.54). Only QoL at T1 (B = 0.73, p < .0001) was uniquely asso-
ciated with T2 QoL in the final model (Table 6). 

After controlling for age and T1 QoL (model 1, R2 = 0.17), psycho-
logical inflexibility significantly added to the model and explained 22% 
additional variance in QoL at T3 (model 2, R2 = 0.39). However, self- 

compassion did not add significant variance (model 3, R2 = 0.40). T1 
QoL (B = 0.43, p = .02) and psychological inflexibility (B = − 0.81, p =
.04) were the only variables that were uniquely associated with T3 QoL 
in the final model (Table 6). 

Alternative order of variable entry (adding self-compassion in model 
2 followed by psychological inflexibility in model 3) did not change the 
overall pattern of results (Supplementary data: Appendix A). Even when 
self-compassion entered in model 2, psychological inflexibility main-
tained its significant association with depression, anxiety, and QoL. 

4. Discussion 

This longitudinal study examined the association between self- 
compassion and psychological inflexibility with distress and QoL over 
time in T2D. Self-compassion and psychological inflexibility were 
significantly correlated across time points. While self-compassion and 
psychological inflexibility were both strongly associated with indicators 
of distress in bivariate correlations, their associations with QoL were 
smaller. Hierarchical multiple regression analyses showed that baseline 
psychological inflexibility was a significant unique predictor of 
depression and anxiety symptoms at six months, and anxiety symptoms 
and QoL at twelve months, controlling for baseline scores on these 
outcomes. However, self-compassion was not significant in these 
models. In models run with alternative variable ordering, self- 
compassion significantly predicted anxiety symptoms at T2, diabetes 
distress at T2 and QoL at T3. However, self-compassion lost its signifi-
cance in the final models. Taken together, the results indicate that while 
there is considerable overlap between self-compassion and psychologi-
cal inflexibility, only psychological inflexibility appears uniquely asso-
ciated with distress and QoL outcomes over time in T2D. This study 
provides preliminary data to suggest that psychological (in)flexibility 
may therefore be a particularly useful target of treatment for improving 
depression and anxiety symptoms, and QoL in people with T2D. 

The current study showed that self-compassion and psychological 
inflexibility differentially predicted outcomes, and psychological 
inflexibility was a more consistent predictor than self-compassion. 
Davey et al. [25] reported that only psychological flexibility was 
significantly uniquely associated with indices of functioning in a sample 
with chronic pain after controlling for self-compassion. In that study, 
however, both self-compassion and one psychological flexibility vari-
able (pain acceptance) were uniquely associated with depression 

Table 4 
Hierarchical regression results for anxiety symptoms at T2 and T3.  

Anxiety 
symptomsT2 

Model 1 a Model 2 Model 3 

(n = 67) B (SE) β B (SE) β B (SE) β 

Psychological 
InflexibilityT1   

0.20 
(0.07)** 

0.37** 0.17 
(0.07)* 

0.31* 

Self- 
compassionT1     

− 1.18 
(1.0) 

− 0.14 

R2 0.49  0.55  0.56  
F 30.26***  25.57***  19.65***    

Anxiety 
symptomsT3 

Model 1a Model 2 Model 3 

(n = 40) B (SE) β B (SE) β B (SE) β 

Psychological 
InflexibilityT1   

0.17 
(0.07)** 

0.39** 0.23 
(0.07)** 

0.51** 

Self- 
compassionT1     

1.98 
(1.01) 

0.27 

R2 0.56  0.63  0.67  
F 23.51***  20.40***  17.46***   

a Model 1 was used to control for age and anxiety at T1. 
* p < .05. 
** p < .01. 
*** p < .001. 

Table 5 
Hierarchical regression results for diabetes distress at T2 and T3.  

Diabetes distressT2 Model 1a Model 2 Model 3 

(n = 66) B (SE) β B (SE) β B (SE) β 

Psychological 
InflexibilityT1   

0.37 
(0.23) 

0.16 0.15 
(0.26) 

0.07 

Self-compassionT1     − 6.86 
(3.88) 

− 0.20 

R2 0.57  0.59  0.61  
F 41.64***  29.24***  23.46***    

Diabetes distressT3 Model 1a Model 2 Model 3 

(n = 36) B (SE) β B (SE) β B (SE) β 

Psychological 
InflexibilityT1   

0.42 
(0.39) 

0.18 0.40 
(0.44) 

0.17 

Self-compassionT1     − 0.56 
(5.66) 

− 0.02 

R2 0.59  0.61  0.61  
F 23.97***  16.44***  11.95***   

a Model 1 was used to control for age and diabetes distress at T1. 
*** p < .001. 

Table 6 
Hierarchical regression results for QoL at T2 and T3.  

QoLT2 Model 1a Model 2 Model 3 

(n = 63) B (SE) β B (SE) β B (SE) β 

Psychological 
InflexibilityT1   

− 0.25 
(0.19) 

− 0.13 − 0.21 
(0.23) 

− 0.11 

Self- 
compassionT1     

1.18 
(3.77) 

0.04 

R2 0.53  0.54  0.54  
F 33.55***  23.30***  17.23***    

QoLT3 Model 1a Model 2 Model 3 

(n = 34) B 
(SE) 

β B (SE) β B (SE) β 

Psychological 
InflexibilityT1   

− 0.98 
(0.30)** 

− 0.51** − 0.81 
(0.37)* 

− 0.42* 

Self-compassionT1     4.71 
(5.54) 

0.16 

R2 0.17  0.39  0.40  
F 3.16  6.29**  4.85**   

a Model 1 was used to control for age and QoL at T1. 
* p < .05. 
** p < .01. 
*** p < .001. 
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symptoms. Similarly, Marshall and Brockman [39] found that self- 
compassion predicted greater variance in depression symptoms and 
stress in students than psychological flexibility, while psychological 
flexibility predicted more variance in anxiety symptoms than self- 
compassion. Taken together, self-compassion and psychological (in) 
flexibility appear to be differentially associated with distress and QoL 
outcomes in the few studies that have measured these variables 
simultaneously. 

In the current study, large correlations (rs between 0.69 and 0.80) 
were observed between self-compassion and psychological inflexibility 
over time, which were stronger than the correlations observed between 
self-compassion and indices of psychological flexibility in the Davey 
et al. study [25] (rs between 0.38 and 0.56). Although variance inflation 
factors did not indicate a problem with multicollinearity in our study, 
the high correlation between self-compassion and psychological inflex-
ibility may have limited the capacity of both variables to uniquely 
predict variance in outcomes. The use of different measures of psycho-
logical (in)flexibility across the two studies may partially account for the 
differing magnitude of correlations. We used a single measure of psy-
chological inflexibility (AAQ-2) that primarily assesses experiential 
avoidance which has clear overlap with the overidentification aspect of 
self-compassion. Future research that assesses additional elements of 
psychological flexibility that appear more conceptually distinct from 
self-compassion, such as values-based and committed action, may help 
to further understand the unique and shared contributions between 
these constructs and diabetes outcomes. 

Despite significant bivariate correlations, neither psychological 
inflexibility nor self-compassion uniquely predicted diabetes distress, in 
contrast to the previous literature (e.g., [53]). One possible reason for 
this is that there was no change in any of the included outcome variables 
over time. There was, therefore, limited variance to predict in diabetes 
distress over time after controlling for baseline scores. Thus, the study 
findings may be a conservative estimate of the contributions of psy-
chological flexibility and self-compassion to diabetes distress. Of course, 
this was also the case for the other outcome variables where we did 
observe significant prediction by psychological inflexibility, so this may 
not be the only explanation. The small sample and issues with missing 
follow-up data may have also accounted for the lack of ability to predict 
diabetes distress. 

Overall, given the preliminary nature of the current study and small 
sample size, future research is needed to replicate the findings and 
further understand the shared and unique contributions of psychological 
inflexibility and self-compassion to different diabetes outcomes. The 
current findings suggest that ACT may be particularly well-suited to 
improve distress in T2D given its explicit focus on fostering psycholog-
ical flexibility compared to interventions focused exclusively on self- 
compassion. However, given the magnitude of the correlations 
observed here between self-compassion and psychological flexibility, it 
is possible that therapies intended to increase psychological flexibility (i. 
e., ACT) may also increase self-compassion and vice-versa (e.g., 
[25,54]). Indeed, one RCT found that a six-week ACT workshop for 
undergraduates effectively improved self-compassion and psychopa-
thology [54]. Thus, it is plausible that ACT methods and those from 
treatments targeting self-compassion, such as the Mindful Self- 
Compassion Course [55] may be used interchangeably to improve 
depression and anxiety symptoms in T2D. However, this needs to be 
assessed by further research. Researchers may consider ways to inte-
grate the delivery of these to target distress outcomes and QoL in people 
with T2D. Further research is needed to understand whether these 
treatments also address diabetes distress and outcomes such as adher-
ence to treatment and lifestyle recommendations, or whether further 
tailoring of treatment is needed to target these diabetes-specific issues. 

4.1. Strengths and limitations 

This study examined the relative contributions of self-compassion 

and psychological flexibility in relation to distress and QoL outcomes 
for people with T2D, which has not previously been investigated in this 
population. Also, the longitudinal design allowed for the examination of 
the predictive utility of self-compassion and psychological flexibility 
over time. Despite these strengths, the findings should be interpreted 
cautiously given study limitations. Firstly, the low completion rates and 
small sample size may have influenced the findings due to lack of power 
considering that it was below the desired sample at T2 and T3. Secondly, 
data collection for this study coincided with the COVID-19 pandemic, 
which may have resulted in participants experiencing higher distress 
and lower QoL due to ongoing lockdowns in the UK and shielding (e.g., 
[56]). The three data collection periods were differentially affected, 
with only 13 people completing baseline questionnaires during the 
pandemic, while all data collected at T3 was during COVID-19; this 
limited our ability to conduct sensitivity analyses of whether a similar 
pattern of results emerged before and during the pandemic. Also, ana-
lyses may be biased due to differences in who completed questionnaires 
over time. Participants who had more severe depression symptoms and 
had lower self-compassion were less likely to complete T2 follow-up 
questionnaires than people who completed these, and those who did 
not complete T3 follow-up had greater depression and anxiety symp-
toms and were more psychologically inflexible than those who 
completed this follow-up. This may have biased the results as they do 
not capture the most highly distressed people with T2D. This too may 
have been a result of the current pandemic as people may have dropped 
out of the study because they were exposed to an increased number of 
studies, or they may have experienced stressful circumstances that 
impacted on participation in research. 

This study is subject to self-reporting bias and order effects due to the 
non-randomised presentation of the questionnaires. Certain question-
naires (e.g., QoL) were less likely to be completed because they were at 
the end of questionnaire pack, which led to missing data and further 
reduced power. Use of an initial depression screen prior to asking par-
ticipants to complete the PHQ-8 at T1 resulted in further loss in power 
for the analyses and may have restricted the range for depression 
symptoms. This may have skewed data towards elevated levels of 
depression at T1. In addition, use of a single measure of psychological 
(in)flexibility limits our understanding of the shared and unique con-
tributions between psychological inflexibility and self-compassion. 
Future research should explore self-compassion in relation to other 
facets of psychological flexibility, (e.g., [57]), as discussed. Further, a 
limited number of variables were controlled for in the regression ana-
lyses considering the sample size. Additional control variables may have 
accounted for the relationships observed. Also, computing many bivar-
iate correlations across the time points increases risk of type 1 error. 
Finally, as the study was conducted in the UK with a sample of pre-
dominantly white women recruited online, the findings might not 
generalise to other contexts or more diverse samples of people with T2D. 

4.2. Conclusion 

The purpose of this study was to understand the shared and unique 
contributions of self-compassion and psychological inflexibility to 
distress and QoL outcomes over time in T2D. This study found that self- 
compassion and psychological inflexibility are strongly related across 
time points. While self-compassion was not a significant unique pre-
dictor of study outcomes, psychological inflexibility demonstrated sig-
nificant unique associations with depression and anxiety symptoms, and 
QoL outcomes in T2D over time. However, the findings need to be 
replicated given the small sample and overlap of data collection with the 
COVID-19 pandemic. ACT may be well-suited to improve distress in T2D 
given its explicit focus on fostering psychological flexibility, although 
treatments targeting self-compassion may also target psychological 
flexibility given the strong association between these variables. 
Research is needed to examine whether treatments based in ACT, self- 
compassion, or a combination of these approaches improve distress in 
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T2D. 
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[49] A. Jankowska, K. Młyńczak, D. Golicki, Validity of EQ-5D-5L health-related quality 
of life questionnaire in self-reported diabetes: evidence from a general population 
survey, Health Qual. Life Outcomes 19 (1) (2021) 1–11. 
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