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Andrew Scholey

"Northumbria University, School of Psychology, Northumberland Building, City Campus,
Newcastle upon Tyne, NE1 8ST, UK

Welcome to this second volume of Northumbria Psychology Bulletin, which
showcases the outstanding research conducted by our Psychology students at all
levels, both on campus, and remotely. Having returned to Northumbria University
following a seventeen-year absence, | am struck by the transformation of the
research infrastructure and culture during the intervening period. This bulletin is a
perfect example of that upward trajectory in Psychology research excellence. The
quality of papers in this volume is a testament to the staff and students in the School
of Psychology, as is the range of subject matter and methodologies.

The papers in this issue include: a cross-sectional, quantitative investigation into the
impact of gratitude writing (Wyre, 2025); an examination of the influence of atypical
sensory processing on autistic and attention deficit hyperactivity disorder (ADHD)
traits (Wilson-Dickson & Greer, 2025); a qualitative exploration of the efficacy of
online mental health interventions (Husseini & Murphy-Morgan, 2025); and an
assessment of the effectiveness of a brief checklist for mitigating attentional
blindness in radiology (Lavender & Greer, 2025). Taken together these papers reflect
both the methodological breadth and the applied aspects of our Psychology degrees.
Each study also has clear benefits with respect to impact on, and engagement with,
relevant communities. To echo the editorial from Volume 1 (Moss, 2024), it is
particularly impressive that this bulletin exists because of continued student
engagement beyond the degree. While there are institutional benefits from
distinguishing our students with respect to research track record, clearly this bulletin
stems from the intrinsic personal motivation to take self-initiated research ideas
through to publication. | am sure that this volume will stimulate and engage readers
and form part of a highly successful series.

Professor Andrew Scholey (Professor of Human Psychopharmacology and Vice
Chancellor Fellow).
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Abstract

Gratitude writing interventions have been found to enhance wellbeing; however,
these effects may not be equally effective for everyone. A moderator of interest is life
satisfaction. The aim of this study was to explore the effects of a gratitude writing
intervention on positive affect (PA) and negative affect (NA). The other aim of the
present study was to explore the moderating role of life satisfaction on the effect of a
gratitude writing intervention on PA and NA. A cross-sectional, quantitative design
was employed. A convenience sample of 90 participants, aged over 18 from the
general population, were recruited. Participants completed two self-report
questionnaires: the Satisfaction with Life Scale to measure life satisfaction and the
Positive and Negative Affect Schedule (PANAS) to measure PA and NA. Participants
were randomised to a gratitude writing condition (n = 44), where they expressed
gratitude to a person that had changed their life and wrote how that made them feel,
or a control writing condition (n = 46), before repeating the PANAS. There was no
significant effect found for the gratitude writing intervention on PA and NA, relative to
the control condition. There was no significant effect found for the moderator of life
satisfaction, possibly due to the length of the gratitude writing. This study
demonstrates that further research is required into how life satisfaction moderates
gratitude writing, and to assess under what conditions gratitude interventions are
most effective. Studies should use a larger sample and a larger dosage.
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Introduction

Gratitude has been defined as a psychological construct that involves an individual
acknowledging a benefit that they have received from an external source (Emmons &
McCullough, 2003). Furthermore, gratitude can be conceptualised as a fleeting
emotional state and as a trait (Wood et al., 2008). Trait gratitude is the tendency that
an individual experiences this state (Wood et al., 2010). It has been positively
correlated to life satisfaction, positive affect (PA), happiness, optimism, and hope, while
being negatively correlated with negative affect (NA) and depression (McCullough et
al., 2002). State gratitude is defined as the momentary experience of thankfulness
(Wood et al., 2008). Like trait gratitude, it has been found to be positively correlated
with life satisfaction and PA while being negatively correlated with depression and NA
(Watkins et al., 2003). Additionally, gratitude is classed as a social emotion that is
commonly aroused after an individual has benefitted from another person’s actions
(McCullough et al., 2001). Although it is possible for individuals to experience different
types of gratitude, like for material goods and life events, it has several social
implications such as developing interpersonal relationships (Algoe, 2012).
Furthermore, it has been shown that expressing gratitude to another individual may be
more impactful than just experiencing the gratitude and not expressing it (Kumar &
Epley, 2018). In sum, it has been proposed that gratitude can affect wellbeing directly
as a causal agent, or indirectly by lessening the negative emotions (Nelson, 2009).

Gratitude has been demonstrated to have effects on all aspects of wellbeing, including
subjective wellbeing (Bono et al., 2004). Subjective wellbeing has been proposed to
have three distinct components: life satisfaction, PA and NA (Diener, 1984; Diener &
Emmons, 1984; Froh et al., 2009). This tripartite formulation is used to refer to how
individuals experience and evaluate their lives, in either a positive or negative way
(Diener et al., 1999). Specifically, PA and NA can be used to assess the affective
(feeling) side of subjective wellbeing and the mental health status of an individual
(Diener et al., 2015; Hu et al., 2015). PA has been found to be positively related to life
satisfaction (Gilman & Huebner, 2000), wellbeing (Lyubomirsky & Layous, 2013), and
happiness (DeWall et al., 2011). Whereas NA has been found to elevate the levels of
depressive symptoms in non-clinical samples (Holmes & Pizzagalli, 2007) and
increase anxiety (Watson et al., 2011). The relationship between the two suggests that
PA may mitigate the maladaptive effects of NA (Fredrickson et al., 2000). Additionally,
these specific domains of PA and NA have been found to be individually affected by
interventions that evoke feelings of gratitude (Rash et al.,, 2011; Pennebaker et al.,
1997; Cunha et al., 2019). Gratitude interventions typically get an individual to express
gratitude to accentuate the many benefits that gratitude has been demonstrated to
have (Davis et al., 2016). On the whole, gratitude interventions have been
demonstrated to boost the affective components of subjective wellbeing (Shin et al.,
2020; Davis et al., 2016; Dickens, 2017). Activities that can evoke gratitude includes
writing a gratitude letter, a gratitude list, and more, which can have different effects on
wellbeing.
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A large selection of gratitude writing activities exist. Researchers typically direct an
individual to express their gratitude to another individual who has significantly
contributed to their wellbeing (Wood et al., 2010). Gratitude lists, or gratitude journals,
have been demonstrated to increase PA (Emmons & McCullough, 2003). A behavioural
expression of gratitude is most commonly a gratitude letter, where participants are
encouraged to express grateful feelings to others which leads to sustained wellbeing
(Seligman et al., 2005). Additionally, the letters do not need to be sent for an individual
to experience the beneficial effects (Lyubomirsky et al., 2011).

Several studies have explored the efficacy of these different gratitude interventions. It
has been observed that different gratitude interventions have different effects on PA
and NA. Specifically, they found that a gratitude letter increased PA to a greater extent
compared to the other gratitude intervention conditions, including gratitude lists
(Watkins et al., 2003; Regan et al., 2023). This could be due to the more open-ended
nature of gratitude letters allowing participants to write more expressively, which has
led to positive outcomes and a reduction in depressive symptoms (Booker &
Dunsmore, 2017; Toepfer & Walker, 2009). However, gratitude letters have been found
to instil a mixed emotional state, leading to feelings of guilt and indebtedness (Layous
et al., 2017; Hosaka & Shiraiwa, 2021). Overall, the evidence for the efficacy and
reliability of writing gratitude letters is strong, with gratitude letter interventions being
described as one of the most reliable gratitude-based positive psychology interventions
(PPls; Bolier et al., 2013).

It has been demonstrated that PPIs are not equally effective for everyone. The positive-
activity model found that a range of individual differences can moderate the effects of
PPls on wellbeing (Lyubomirsky & Layous, 2013). Moderators of PPIs can either be
external or internal factors (Ng, 2015; Lyubomirsky et al., 2011). For example, external
factors like the dosage, or frequency, of PPIs influence the efficacy of PPls, and if
participants overdo an activity, then this can lead to hedonic adaptation (Lyubomirsky
et al., 2005). Additionally, taking part in multiple PPIs at the same time can lead to more
benefits than utilising one activity (Parks et al., 2012). PPIs that are administered in
individual therapy sessions, under therapeutic guidance, are more effective than self-
administered PPls (Sin et al., 2011). However, it is important to note that self-
administered PPls are still more effective at enhancing an individual's wellbeing
compared to not using any PPlIs at all (Sin & Lyubomirsky, 2009). There is also a
selection of internal factors that may impact the efficacy of PPIs. Internal factors that
have been demonstrated to influence the effect of gratitude interventions on aspects
of wellbeing include personality, motivation, effort, and depression status (Senf & Liau,
2013; Lyubormirsky et al., 2011; Sin & Lyubormirsky, 2009). Overall, it is clear that a
large range of moderators exist for PPIs. Therefore, it is important to better understand
how moderators can influence the acute effects of gratitude writing on wellbeing. This
is needed to gain a clearer understanding of the optimal conditions under which these
interventions can be applied and be the most effective.
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A potential moderator of interest is life satisfaction; however, no studies have explored
this as a moderator in relation to gratitude writing interventions. Previous research has
suggested that there is a positive correlation between an individual’s trait gratitude and
life satisfaction (Kerry et al., 2023; Hosaka & Shiraiwa, 2021). As previously discussed,
the priming or experimental induction of gratitude leads to increased life satisfaction
(Emmons & McCullough, 2003; Rash et al., 2011). However, it is less certain whether
gratitude interventions have a direct effect on life satisfaction (Kerry et al., 2023).
Further research has shown that a cyclical relationship between trait gratitude and life
satisfaction exists, whereby increases in either one of these traits leads to increases in
the other (Unanue et al., 2019). Additionally, trait gratitude has been found to moderate
the effects of a gratitude intervention on life satisfaction (Rash et al.,, 2011). These
findings have important implications for the role of life satisfaction in the wellbeing
effects brought about by gratitude interventions. This question will be explored in the
current study.

The aim of the present study was to explore the effects of a gratitude writing
intervention on PA and NA. An additional aim was to explore the moderating role of life
satisfaction on the effect of a gratitude writing intervention on PA and NA. It is
hypothesised that: 1) the gratitude writing condition will be associated with a
significantly greater increase in PA, between pre- and post-writing, relative to a neutral
writing control condition; 2) the gratitude writing condition will be associated with a
significantly greater decrease in NA, between pre- and post-writing, relative to a neutral
writing control condition and 3) both effects will be moderated by life satisfaction,
whereby the effects will persist only for higher levels of life satisfaction.

Method

Participants

An a priori power calculation was conducted using G*Power (version 3.1, Faul et al.,
2007) with 1 predictor of interest (IV*M) and 3 overall predictors (IV, M, IV*M). The
minimum sample size needed to observe a medium effect size (2 = .15), was 89
participants at 95% power (a = .05). The final sample of 90 participants satisfied these
requirements.

Participants could take part if they were aged 18 years or older, and were recruited
from the general population via convenience sampling, between October 2024 and
March 2025. The study was advertised using social media (Facebook and Instagram).
This study received full ethical approval from the Northumbria University School of
Health and Life Sciences Research Ethics Committee. All participants provided
electronic informed consent.
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Measures

Participants completed the Satisfaction with Life Scale (SWLS; Diener et al., 1985)
which is a five-item self-report measures which assesses life satisfaction. Example
questions include “in most ways my life is close to ideal’ and participants are asked to
what extent they agree with each statement. Scores range from 5 to 35, where high
scores indicate greater life satisfaction. The SWLS has good psychometric properties:
the SWLS has good construct reliability (a = 0.85) and good convergent and
discriminant validity (Diener et al., 1985; Beuningen, 2012).

Participants also completed the Positive and Negative Affect Schedule (PANAS;
Watson et al., 1988) as a measure of PA and NA. The PANAS has two 10 item
subscales (assessing PA and NA respectively). A higher score indicates greater PA or
NA. The PANAS has been used in previous gratitude intervention studies (e.g., Cunha
et al., 2019; Fekete & Deichert, 2022) and has good psychometric properties: it has
sufficient construct reliability (PA scale: a = .89; NA scale: a = .85) and good
convergent and discriminant validity (Watson et al., 1988; Crawford & Henry, 2004).

Writing Activities

The gratitude writing activity was adapted from Seligman (2011). Participants in the
gratitude condition were instructed to think of the face of someone that changed their
life for the better and to then write a letter to them about how they changed their life
and how it made them feel. The control writing activity was adapted from O'Connell et
al. (2017). Participants were instructed to think of an old friend that they have lost
touch with, and to write a letter to them updating them on the events that since
happened (Supplementary Materials).

Procedure

This study was pre-registered with the Open Science Framework (https://osf.io/vjczg).
This study was completed online using Qualtrics XM (Qualtrics, Provo, UT).

Before completing the study, participants were not informed that the focus of this study
was on gratitude writing, or the potential benefits of such techniques. Participants were
simply informed that the aim of the study was to explore the effects of reflective writing.
This was done to reduce demand characteristics, which are problematic in this area
of research (Dickens, 2017).

Participants were asked to state their gender (male; female; other, please specify;
prefer not to say) and age in years, before completing the SWLS and PANAS.
Participants were then randomised (using the randomiser function on Qualtrics) to
either the gratitude writing condition or the control condition. Participants were
required to spend at least 10 minutes on their assigned writing activity and were not
able to move onto the next activity until 10 minutes had elapsed. Participants then
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completed the PANAS again. Two attention check questions were embedded before
and after the condition, to ensure that participants were paying attention to the
qguestions.

Data analysis

All data analyses were conducted using SPSS (Version 29; IBM Corp., Armonk, NY,
USA). Any participants who met exclusion criteria, but ignored information telling them
not to take part, were removed along with any extreme outliers (defined as deviations
greater than 3.24 standard deviations from the mean). Extreme outliers were removed
because a z-score of 3.24 equates to a probability of 0.5% or less of that value falling
under the normal distribution. The removal of extreme outliers has been demonstrated
to significantly increase accuracy and reduce errors of inference (Osborne & Overbay,
2004).

Also, if more than two values were missing from a subscale, or they had not completed
the study, then they were removed. However, if only one value was missing from the
subscale, then the mean of the other values in the subscale were calculated. This
number was then rounded to the nearest whole number and imputed for the missing
value. All categorical variables were dummy coded. Scores were then calculated for
the SWLS and pre- and post-intervention PA and NA subscale scores. A change of
scores was computed between the pre-and post-intervention PA and NA scores by
subtracting pre-PA and NA from post-PA and NA. Assumption tests for moderation
analysis were run. Analysis was run with and without any identified outliers. If the p-
value significance was not affected; then the participants were left in the dataset for
final analysis. All other assumptions were met.

Moderation analysis was conducted using SPSS PROCESS Model 1 (Version 4.1;
Hayes, 2013). Means were centred for all variables that define products. Separate
models were computed for the PA and NA change scores. Hypothesis 1 was tested by
investigating the significance of the effect of condition on PA. Hypothesis 2 was tested
by investigating the significance of the effect of condition on NA. Hypothesis 3 was
tested by investigating the significance of the interaction effect in both models. An a
priori decision was taken (before analysis) to only probe simple slopes if any findings
were significant. Means and standard deviations were calculated for the participants
age as a whole cohort and for the individual conditions. Results were considered to be
statistically significant if p-values < .05.

Results

The total number of responses was 135. A total of 44 participants left the study when
they reached the writing task, and 1 participant violated the exclusion criteria. Overall,
45 participants were removed from the sample because they demonstrated a lack of
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adherence to the task instructions. Data analyses were conducted on a final sample
of 90 participants with complete data (Figure 1).

Assessed for eligibility (n= 135)

Excluded (n = 45)

A 4

Met exclusion criteria (n = 1)
Left hefore allocation (n = 44)

Randomised (n=90]

h 4 h 4

Allocated to gratitude intervention (n = 44) Allocated to control intervention (n = 46)

Analysed (n = 44) Analysed (n = 46)

Figure 1: Participant flow

The overall cohort contained 90 participants (male = 26, female = 63, non-binary = 1),
with a mean age of 26.40 years (SD = 11.66 years). There were 44 participants in the
gratitude writing condition (male = 14, female = 30; Mage = 26.10 years; SDage = 10.10
years). There were 46 participants in the control writing condition (male = 12, female
= 33; Mage = 26.90 years; SDage = 12.46 years). Descriptive results of sample
characteristics can be found in Table 1.

Table 1: Gender characteristics of participants (n = 90)

Gratitude (n =44) Control (n=46) Full sample

Female (n, %) 30 (68.2) 33 (71.7) 63 (70.0)
Male (n, %) 14 (31.8) 12 (26.1) 26 (28.9)
Non-binary (n, %) 0 (0) 1(2.2) 1(1.1)
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Positive Affect

The first moderation analysis examined the influence of gratitude writing on positive
affect and whether life satisfaction moderates the relationship between gratitude
writing and positive affect (Figure 2). The model was able to account for 1.8% of the
variance in PA score and was not significant (R>= .02, F(3,86) = .51, p > .05; Table 3).

Of the individual predictors, neither life satisfaction (B = -.074, {(86) = .60, p > .05) nor
the condition (B = .79, t(86) = 1.09, p > .05) were significant. Overall, there were no
significant effects found in the analysis.

Life Satisfaction

h=-0.06
p=.638
Condition k4 > Change in PA Score
bh=0.79
p=.278

Figure 2: Simple Moderation Model with Life Satisfaction Effect as a Moderator for
Condition Effect on PA Change

Table 2: Life Satisfaction Effect on Condition Effect on PA Change

B SEB t p
Constant 1.00 [-.44, -.01] 72 1.39 17
Condition .79 [-.65, 2.23] 72 1.09 .28
SWLS -.07 [-.32, .17] A2 -60 .56
Condition x SWLS -.60 [-.31, .19] A3 -47 64

SWLS = Satisfaction with Life Scale

Negative Affect

The second moderation analysis examined the influence of gratitude writing on
negative affect and whether life satisfaction moderates the relationship between
gratitude writing and NA (Figure 3). The moderation model was able to account for
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.97% of the variance in NA score and was not significant (R? = .10, F(3,86) = .29, p >
.05; Table 4). Of the individual predictors, neither life satisfaction (B = .06, #86) = .61,
p >.05) nor the condition (B = -.46, #(86) = -.75, p > .05) were significant. Overall, there
were no significant effects found in the analysis.

Life Satisfaction

h=0.01
p=.945
Condition h 4 > Change in NA Score
b=-0.46
p=.458

Figure 3: Simple Moderation Model with Life Satisfaction Effect as a Moderator for
Condition Effect on PA Change

Table 3: Life Satisfaction Effect on Condition Effect on NA Change

B SEB t p

Constant 130[-2.52,-.09] .61 -2.14 .04
Condition -.46 [-1.67, .76] 61  -75 .46
SWLS .06 [-.15, .27] 11 61 55
Condition x SWLS .01 [-.20, .22] 11 07 95

SWLS = Satisfaction with Life Scale

Discussion

The aim of this study was to explore the effects of a gratitude writing intervention on
PA and NA. The second aim, was to explore the moderating role of life satisfaction on
the effect of a gratitude intervention on PA and NA.

Overall, there was not a significant increase in PA between pre- and post-writing. This
result was not expected as it disagrees with the previous literature. It is proposed that
expressing positivity enhances positive affect (Ruch, 1993; Harker & Keltner, 2001)
and this is supported by extensive data (Seligman et al., 2005; Lambert et al., 2010;
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Sheldon & Lyubomirsky, 2012). This has been demonstrated specifically with gratitude
interventions (Emmons & McCullough, 2003; Stone et al., 2022). Studies typically
employ a larger dosage of gratitude interventions, in which they completed multiple
gratitude letter writing activities, or spent more time writing the letters (Boehm et al.,
2011; Seligman et al., 2005). The dose of an intervention is one of the most well-
established treatment moderators in psychology (Howard et al., 1986). This could be
why the present study did not corroborate with the previous literature. Future research
should take this into account by including more time for participants to write their letter
for more pronounced effects. Additionally, a longitudinal study over a larger number of
weeks may also increase the efficacy of the gratitude letter.

Secondly, the analysis did not find a significant reduction of NA between pre- and post-
writing. This result was not wholly unexpected as previous research is more mixed
when it comes to the effects of gratitude interventions on NA. No significant differences
for gratitude interventions effect on NA versus a neutral control have been found
(Dickens, 2017). This could be because previous literature has found that writing
gratitude letters can instil a mixed emotional state (Layous et al., 2017). Furthermore,
participants have reported feeling a sense of indebtedness, shame, and guilt when
writing a gratitude letter to someone important in their life, potentially increasing NA,
as opposed to lowering it (Oishi et al., 2019; Walsh et al., 2022). However, it has also
been found that a gratitude letter could decrease negative affect (Toepfer et al., 2012;
Tolcher et al., 2024). It is unclear what directly causes these differences. This could
be because some individuals do not enjoy gratitude letter interventions. For example,
Smith et al. (2025) found that participants found it discomforting to write about their
emotions and unfamiliarity with the writing task could make it difficult to complete. It
could also be one of the many other moderators affecting the efficacy of gratitude
interventions such as personality or dose (Senf & Liau, 2013; Lyubomirsky et al.,
2005). Further research is necessary to understand how to reduce NA in the general
population when utilising gratitude interventions. For example, controlling for feelings
of indebtedness could see a reduced NA (Hosaka & Shiraiwa, 2021).

Finally, no significant moderation effects were observed in either model. This means
that the hypothesis that life satisfaction would moderate the effects of gratitude letter
writing, whereby the effects would only persist for higher levels of life satisfaction, was
rejected. The reason for this could be that the present study did not find a significant
relationship between life satisfaction and PA or NA. This is not corroborated with
previous literature that did find a significant relationship between the two variables
(Busseri, 2018; Jovanovic¢ & Joshanloo, 2022). Studies exploring the relationship were
typically done with much larger sample sizes compared to that of the current study
(Busseri, 2018; Jovanovi¢ & Joshanloo, 2022). Therefore, it could be assumed that
the relationship between life satisfaction and PA and NA is more nuanced. As this was
the first study to examine the moderating effect of life satisfaction on this relationship,
it may be of interest to explore this relationship with a larger sample size and smaller
effect size to draw any definitive conclusions.
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A number of limitations of the present study need to be noted. Firstly, even though the
questionnaires utilised displayed good reliability and validity, problems could arise
from their usage. Self-reported data may be affected by social desirability bias
(Nederhof, 1985), especially as the activities used had a social aspect and could have
led to negative feelings or embarrassment (Oishi et al., 2019; Walsh et al., 2022; Smith
et al., 2025). This might mean that participants did not complete the repeated PANAS
truthfully, or did not interact with the intervention as expected, due to feeling
embarrassed (Krumpal, 2013). Previous literature has found that when social norm
beliefs are altered to be more favourable towards gratitude PPls, they are more
effective (Layous et al., 2012). This was done by participants reading peer testimonials
explaining the benefits of PPIs. Although this could be due to an increased belief in
PPls, it is equally likely that it shifted the participants social norms (Kaczmarek et al.,
2014). The current study had no such peer testimonials that could shift these norms
and allow the participants to write more openly, which could have led to more truthful
responses to the repeated PANAS, and allow the intervention to have more success.
Future research should explore this effect further to reduce social desirability bias
amongst individuals taking part in gratitude interventions.

Secondly, another limitation is the sample utilised in the present study was WEIRD
(western, educated, industrialised, rich, and democratic; Henrich et al., 2010), which
significantly limits the generalisability of the current findings. This is due to solely
recruiting participants using social media. This is an issue for the current study as only
12% of the world’s population fit into the WEIRD category but can represent up to 80%
of study participants (Azar, 2010). Studies specifically utilising PPIs have been found
to follow this trend, with 78.2% of them focusing on a WEIRD sample; although it does
seem to be improving, more work still needs to be done to improve applicability of
PPIls (Hendriks et al., 2019). Research has found that an individual’s culture can affect
the outcome of gratitude interventions. For example, it has been found that Eastern,
collectivist cultures do not experience the same benefit from gratitude interventions as
Western, individualist cultures due to their cultural perspective (Boehm et al., 2011;
Layous et al., 2013; Shin et al., 2020). Due to the online recruitment of the current
study, anyone could have taken part, including those from different cultures, which
could affect the results. In addition, the generalisability of the current study is severely
limited. Therefore, future research is necessary to further examine the relationship
between culture and its effects on gratitude intervention outcomes.

A further limitation of the present study was the small sample size. An a priori power
calculation showed that 89 participants were required to detect a significant medium
effect. This effect size was chosen due to the feasibility of being able to recruit enough
participants within the timeframe of the present study. However, it was known that the
more subtle effects of a gratitude writing intervention may not have been detected. A
small effect size has been used in a wide range of previous literature utilising gratitude
interventions (Davis et al., 2016; Dickens, 2017). Therefore, future research should
seek to recruit a larger sample to observe a significant small effect.
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Despite these limitations, the present study does have some advantages. For
instance, the study and recruitment were completed online. This allowed for the
collection of the required sample size quickly and at no cost (Jones et al., 2008).
Additionally, completing a gratitude letter intervention electronically has been
demonstrated to have the same effects as physically writing a letter, therefore it is
acceptable to administer the intervention in this manner without suffering a loss of
effect (Hosaka & Shiraiwa, 2021; Allen et al., 2020). Overall, the use of online gratitude
interventions should be considered for future studies due to its benefits.

The findings from the current study may have several implications for future research
directions. Mainly, it demonstrates that further research is necessary into what dosage
of gratitude interventions bring about a significant effect. Although studies with larger
dosages, in which participants complete more interventions over a larger timespan,
have demonstrated a significant effect on wellbeing and life satisfaction (Boehm et al.,
2011; Walsh et al., 2022). There is also a selection of evidence that did not find a
significant difference between expressed gratitude and control groups in life
satisfaction (Froh et al., 2009; Berger et al., 2019). It has been proposed that this is
due to the increased frequency of the gratitude interventions (Kirca et al., 2023). This
then leads to some participants perceiving the gratitude interventions as excessive
and inhibiting the effects of gratitude interventions on life satisfaction (Renshaw &
Hindman, 2017). This demonstrates that ‘more is better is not the case and can lead
to hedonic adaptation (Lyubomirsky et al., 2005). Although in the present study, the
intervention may have been too short, future research should determine at what point
an intervention becomes excessive to participants. This shows that the underlying
relationship between gratitude interventions and life satisfaction still requires further
research into the direction of their relationship. Research should also investigate what
dose provides the best efficacy, as there is evidence for a small dose, as well as a
large dose, having no effect (Kirca et al., 2013). Focusing on this relationship could
provide a link between all aspects of the present study. For example, if the dose can
provide a significant effect, then this could increase PA and provide the significant
relationship to life satisfaction as is seen in the previous literature. This would then be
able demonstrate whether life satisfaction can act as a moderator on gratitude
interventions. If life satisfaction was shown to act as a moderator for gratitude
interventions, then it could lead to the development of more effective and personal
gratitude interventions to boost an individual’s wellbeing.

In conclusion, the current study examined the effect of a gratitude letter on PA and NA.
It also explored the moderating effect of life satisfaction on the relationship between a
gratitude letter intervention and PA and NA. The hypotheses were not met, as the
gratitude letter intervention did not affect PA or NA. Additionally, life satisfaction did not
moderate the relationship between the variables of interest. This study adds to the
growing body of research into PPIs and their efficacy. As this was the first study to
investigate the moderating effect of life satisfaction on gratitude letter writing, future
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research would be beneficial in examining this concept further by utilising a larger
sample to observe a significant smaller effect size and a higher dosage.

Data availability statement
The authors confirm that the data supporting the findings of this study are available
within the article and/or its supplementary materials.
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Introduction

Autistic Spectrum Conditions (henceforth ‘autism’) and attention deficit hyperactivity
disorder (ADHD) are neurodevelopmental conditions that frequently co-occur (Kotte et
al., 2013; Rong et al., 2021). Both can be conceived of as clusters of personality trait
extremes, which are positively correlated and normally distributed throughout the
population (Li et al., 2019; Lundin et al., 2018; Panagiotidi et al., 2017). Understanding
conditions in this way allows for investigation into their interactions with various
constructs in non-diagnostic samples.

An approach to understanding the co-occurrence of ADHD and autism, either as
diagnosed conditions or sub-clinical traits, is to examine their commonalities. A review
by Antshel et al. (2016) presents evidence from brain imaging, genetic, neurocognitive,
and behavioural studies, showing a mixture of both overlap and specificity. For
example, a neuroimaging study using resting-state Functional Magnetic Resonance
Imaging (fMRI), identified shared structural differences between autistic and ADHD
children in the right striatum/pallidum when compared to neurotypical controls, with
further differences unique to each condition in other areas of the brain (Di Martino et
al., 2013). A genetic overlap appeared evident in both social-communication
challenges and behavioural responses of reaction time, whereas weak correlations
were observed between other sub-domains of autistic and ADHD traits (Pinto et al.,
2016). Finally, using event-related potential methodology to examine social cognition,
both autistic and ADHD participants demonstrated an attenuated response to face
stimuli, however this was observed at a later stage of emotion processing in the ADHD
group (Tye et al., 2014). These examples suggest it is plausible that mechanisms
accounting for the overlap between ADHD and autism may be distinct from those
accounting for each condition alone. Such evidence has led to calls for more studies
to examine features that are transdiagnostic across both conditions (Mikami et al.,
2019). Two such shared features that may be involved in this overlap are anxiety and
atypical sensory processing (ASP).

ASP refers to the atypical perception and modulation of sensory input and may include
both heightened (hypersensitivity) and reduced (hyposensitivity) sensitivity across a
range of sensory modalities (Robertson & Simmons, 2012). For instance,
hypersensitivity to touch might cause certain sensations, such as the feeling of a
clothing label against the skin, to be experienced as painful. Conversely,
hyposensitivity to touch could result in stimuli that most people find painful going
unnoticed. ASP is widely reported in autism, with some studies suggesting prevalence
between 82% and 97% in autistic children (see Dellapiazza et al., 2018 for a review).
It is recognised as a core feature in autism diagnoses (American Psychiatric
Association, 2013) and is correlated with autistic traits in those with and without a
diagnosis (Mayer, 2016; Robertson & Simmons, 2012). Studies have also found
evidence connecting ASP with ADHD (Delgado-Lobete et al., 2020; Ghanizadeh, 2011;
Little et al., 2017; Mimouni-Bloch et al., 2018) and traits of ADHD have been found to
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correlate positively with ASP in adults in the general population (Panagiotidi et al.,
2018).

A limited body of research has examined ASP in relation to autism and ADHD together
(Cheung & Siu, 2009; Dellapiazza et al., 2021; Sanz-Cervera et al., 2017; Scheerer et
al., 2024). In particular, Little et al. (2017) found higher ASP in both autistic and ADHD
child groups compared to typically developing controls. Similar findings were observed
in adults (Ohta et al., 2020) and is further supported with resting-state fMRI research
(Itahashi et al. 2020) which found distinct sensory processing profiles of functional
connectivity that held across autistic / ADHD groups, regardless of diagnosis.
Furthermore, neural correlates observed between the autistic and ADHD groups were
selective to sensory related areas of the brain, thus supporting a picture of ASP as
transdiagnostic in ADHD and autism.

Autism, ADHD, and ASP are all related to anxiety. A recent meta-analysis indicates an
estimated 27% of autistic adults also have an anxiety disorder (Hollocks et al., 2018).
Similarly, 25% of those with an ADHD diagnosis are estimated to have a co-occurring
anxiety disorder (D’Agati et al., 2019). Associations between ADHD and anxiety
continue into older adulthood (Michielsen et al., 2013) and may be reciprocal, such that
higher levels of either may exacerbate symptoms of the other (Murray et al., 2020).
ASP plays a role in anxiety for autistic people. A qualitative study involving young
autistic adults and health professionals, described a range of perceived sources for
anxiety in autism with a key theme relating to sensory issues (Trembath ef al., 2012).
Furthermore, ASP is associated with the positive relationship between ADHD and
anxiety. Reynolds and Lane (2009) compared ADHD children with and without sensory
over-responsivity with typically developing children. They found significantly higher
physiological and psychological anxiety in the ADHD group with sensory over-
responsivity compared with both the ADHD group without and typically developing
control groups.

Two causal models have been proposed linking autism, ASP (specifically sensory over-
responsivity; SOR) and anxiety (Green & Ben-Sasson, 2010): the Primary Anxiety
model and the Primary SOR model. The Primary SOR model, which has empirical
support (Carpenter et al., 2019; Green et al., 2011), posits aversive sensory
experiences create negative associations with places, situations, or objects; thus,
anxiety develops though the anticipation of threatening experiences associated with
these. Amos et al. (2018) tested both models using Structural Equation Modelling,
examining stress, anxiety, autistic traits, and ASP in healthy adults. They found the best
fit for the Primary SOR model, with stress and SOR fully mediating the relationship
between autistic traits and anxiety. However, model fit overall was poor for both models.
To date, we are unaware of any equivalent studies examining ASP mediating anxiety
in relation to ADHD severity or traits. Simultaneous examination of ADHD traits, autistic
traits, ASP, and anxiety may help shed light on their relationships. More specifically,
examining the role of ASP (both hypersensitivity and hyposensitivity) in the overlap
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between ADHD and autistic traits, may illuminate how and why these traits / conditions
are related. In addition, understanding sources of anxiety is of importance for
supporting the wellbeing of both clinical and sub-clinical populations.

Using quantitative analysis of self-report measures in a general population sample, the
aims of this study are: (a) to determine whether ASP partially mediates the relationship
between autistic traits and anxiety; (b) to determine whether ASP partially mediates the
relationship between ADHD traits and anxiety; and (c) to understand the role of ASP in
the shared variance between traits of ADHD and autism, and how this relates to
anxiety. In respect of aims (a) and (b), it is hypothesised that the levels of anxiety that
correlate with ADHD traits and autistic traits will be partially mediated by ASP. In respect
of research aim (c), it is expected that a proportion of the shared variance between
ADHD and autistic traits will be accounted for by ASP. Further, it is expected that ASP
will play a role in mediating between this shared variance and anxiety.

Method

Participants

The sample consisted of 277 participants. The required sample size for this study was
based on a priori power calculations for the mediations. These were run using a web-
based application (https://schoemanna.shinyapps.io/mc_power med/; Schoemann et
al., 2017) which indicated that a minimum of 162 participants were required to achieve
power of 80%. Participants were recruited online using social media and using the
Northumbria University Department of Psychology research participation pool
management software (Sona Systems; www.sona-systems.com). Participants
recruited using Sona Systems received credits for completing the study. No other
incentives were offered. To avoid selection bias, study adverts did not mention autism
or ADHD. Participants were required to be 18 years or older and have self-reported
normal hearing and vision. There were no additional exclusion criteria for this research
study. The study was approved by the Faculty of Health and Life Sciences Ethics
Committee at Northumbria University (ref: 49736). All participants provided informed
consent.

One hundred and seventy-three participants (77%) identified as female, 50 (22%) as
male and one (<1%) as Genderqueer. Ages ranged from 19 to 79 years (Mage = 44.51
years, SDage = 13.37 years). One hundred and eighty-three participants had a highest
education level of a degree or above (82%), 29 (13%) had reached A-level or
equivalent, and 12 (5%) had a GCSE or equivalent. Seven participants (3%) reported
a diagnosis of ADHD, 5 (2%) of autism and 62 (28%, including 3 of the participants
with autism and 4 of the participants with ADHD) had other mental health diagnoses.
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Measures

Participants completed the Broader Autism Phenotype Questionnaire (BAPQ; Hurley
et al., 2006), which is a 36-item measure of personality dimensions characteristic of
autism. Example questions include “/ like being around other people” and it is scored
on a 6-point Likert scale (ranging from 1 (“very rarely”) to 6 (“very often”)). The BAPQ
has been used to examine autistic-like traits in the general population and
demonstrates good reliability for its three scales of aloofness (a = .89), pragmatic
language (a = .76) and rigidity (a = .84; Ingersoll et al., 2011). An excellent combined
internal consistency of a = .94 was found in our sample.

Participants also completed the Adult ADHD Self-Report Scale (ASRS; Adler et al.,
2006) which measures ADHD-associated traits. The ASRS has 18 items and captures
frequency of symptoms, for example (“how often do you feel restless or fidgety?”),
using a 4-point Likert scale. The ASRS demonstrates good internal consistency for the
inattention (a = .77) and hyperactivity (a = .74) sub-scales and good overall reliability
(a = .83) for the combined items (Panagiotidi et al., 2018). An excellent combined
internal consistency (a = .91) was found in our sample.

Participants completed the Glasgow Sensory Questionnaire (GSQ; Robertson &
Simmons, 2012), which measures hypersensitivity and hyposensitivity to stimuli
across 7 sensory modalities (vision, audition, gustation, olfaction, touch, balance and
proprioception). Participants are asked to respond to 42 items, such as “do you find
certain noises/pitches of sound annoying?” with a 5-point scale of 1 (“never’) to 5,
(“always”). The GSQ has excellent internal consistency (a = .93; Panagiotidi et al.,
2017), with comparable consistency (a = .94) observed in our study.

Subjective anxiety was measured using the 7-item General Anxiety Disorder Scale
(GAD-7; Spitzer et al., 2006). Respondents are asked to rate symptoms over the
previous two weeks, such as ("feeling anxious or on edge”) on a scale from 0 (“not at
all’) to 3 (“nearly every day”). The GAD-7 has good internal consistency (a = .85; Hinz
et al., 2017) in the general population and an excellent internal consistency (a = .92)
was observed in our sample. Higher scores on all the above measures indicate higher
levels of the underlying construct. Scores for each measure were calculated based on
published methods.

Procedure

Participants completed an online study using Qualtrics XM (Qualtrics, Provo, UT).
Participants completed demographic questions and the BAPQ, ASRS, GSQ and GAD-
7, before they were provided with a debrief and further information and support.
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Data analysis

Data were analysed using SPSS (Version 27.0, IBM Corp., Armonk, NY). Partial
responses were removed, data was visually inspected for task engagement, checks
were performed for normality, and scatterplots were generated to identify outliers.
Scores were calculated for all subscales and totals for each measure. No outliers were
found which affected the direction of relationships.

Descriptive statistics were generated and bivariate correlations conducted on the total
scores for each measure of ADHD traits, autistic traits, ASP, and anxiety. Correlations
of sub-factors for each measure were also investigated, to ensure the direction of
relationships was consistent. Group differences were checked using t-tests or Mann-
Whitney U-tests, as appropriate and correlations re-run controlling for confounds. To
assess the extent to which the relationship between ADHD traits and autistic traits can
be accounted for by ASP, partial correlations were run and compared, both with and
without ASP as a control variable.

In the last stage of the analysis, suitability of the data for bootstrapping mediation was
tested and mediations were run using SPSS PROCESS Model 4 (Hayes, 2013), with
10,000 bootstrapped samples and 99% confidence intervals (Cls), to allow for multiple
comparisons. For the first two mediations, the variables of autism and ADHD traits were
the main predictors, with ASP as the mediator and anxiety as an outcome. Then, since
it is not possible to directly test mediation of the shared variance between two
predictors, the unique variance of autistic traits was tested by controlling for ADHD
traits within the mediation, and the unique variance of ADHD traits was tested by
controlling for autistic traits. These results were compared to those for the basic
mediations. Age was entered as a covariate in all analyses. Variance Inflation Factors
for all the regressions were equal to 1, suggesting multicollinearity was not an issue.

Z-scores for Skew were outside of the range for a normal distribution for the GSQ total
and its hyposensitivity and hypersensitivity subscales, and for the GAD-7 (Kim, 2013).
On this basis, non-parametric analytical methods were used as appropriate.

Results

Fifty-three participants were excluded due to incomplete responses, leaving 224
complete responses for analysis. Using the self-report cutoff scores for males and
females (as suggested by Sasson et al. (2013)), 67 participants (30%: 9 males, 1
genderqueer, and 57 females) were at, or above, the normative score for the Broader
Autistic Phenotype (BAP). According to the ASRS, 77 participants (35%) had
symptoms highly consistent with adult ADHD (Adler et al., 2006) that might warrant
further investigation if used clinically. Thirty-seven participants (17%) scored above
both the BAP cutoff and ASRS screener. Descriptive statistics for the main research
variables are provided in Table 1.

28



Northumbria Psychology Bulletin Wilson-Dickson & Greer (1600)

Table 1: Descriptive statistics (n = 224).

Mean SD Z skew Z kurtosis
ASRS Total 33.05 12.39 3.08 -0.37
BAPQ Total 107.42 26.17 3.32 1.38
GSQ Hypo 20.20 11.61 4.032 1.52
GSQ Hyper 25.77 13.87 4.912 0.57
GSQ Total 45.97 2414 4.252 0.92
GAD-7 Total 6.78 5.61 4.552 -1.31

Abbreviations: ASRS: Adult ADHD Self-Report Scale; BAPQ: Broader Autism
Phenotype Questionnaire; GSQ: Glasgow Sensory Questionnaire; GAD-7; 7-item
General Anxiety Disorder Scale; SD: Standard Deviation

a. Standardised Skew values outside of the normal range according to sample size
(Kim, 2013).

Bivariate Spearman correlations were calculated for the main research variables (in
Table 2). As hypothesised, all variables measuring self-reported ADHD traits, autistic
traits, ASP and anxiety, were positively correlated with one another, and significant (all
p-values < .001).

Table 2: Correlations (Spearman rho) for main research variables (n = 224)

BAPQ GSQ GSQ GSQ GAD-7 Age
Total Hypo Hyper Total Total (years)
ASRS 52*** 62*** .66™** 68*** B62*** =27
Total
BAPQ - ST 58*** .60*** o) Rk =27
Total
GSQ - 9% 947 49** - 22%**
Hypo
GSQ - 95*** 56*** -.20%**
Hyper
GSQ - 56™** - 22%**
Total
GAD-7 - -.26™**
Total

Abbreviations: ASRS: Adult ADHD Self-Report Scale; BAPQ: Broader Autism
Phenotype Questionnaire; GSQ: Glasgow Sensory Questionnaire; GAD-7; 7-ltem
General Anxiety Disorder Scale

Note: *** p < .001
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Correlations were all in the moderate range, with the strongest between the ASRS and
the GSQ total scores (r(222) = .68, p < .001). This was marginally stronger than the
relationship between the BAPQ and GSQ total, (r(222) = .60, p <.001). The ASRS also
showed the strongest correlations with the GAD-7, (r(222) = .62, p < .001), compared
to a slightly weaker moderate correlation between the BAPQ and GAD-7, (r(222) = .51,
p < .001). Both the hyposensitivity and hypersensitivity subscales of the GSQ were
strongly positively correlated with each other and moderately positively correlated with
the other measures, suggesting they are both measuring the same underlying
construct. Thus, only the total measure was considered from this point forward.

Correlations between the sub-factors of all measures, including all sensory modalities
of the GSQ, were also positively correlated: ranging from weak (BAPQ aloof vs GSQ
Olfactory subscales; rn(222) = .28, p < .001) to moderate (BAPQ pragmatic language
subscale vs. ASRS total; r(222) = .67, p < .001). It is of note that the latter correlation
is stronger than the correlations between BAPQ pragmatic language and the other two
BAPQ subscales (BAPQ aloofness (r(222) = .57, p <.001); BAPQ rigidity (r(222) = .55,
p < .001)). A correlation matrix, including sub-factors, is provided (Supplementary
Material 1).

Gender has been associated with ASRS scores (Adler et al., 2018), ASP (Ujiie &
Wakabayashi, 2015), and anxiety (Leach et al., 2008), thus, independent sample t-
tests were used to compare ASRS scores by gender. Mann-Whitney U tests used with
the GSQ and GAD-7. A Bonferroni correction (p < .017) was applied to account for
multiple comparisons, but none reached significance (all p-values = .025);
consequently, all data, irrespective of gender, were analysed together. Age has been
shown to correlate with the GSQ (Panagiotidi et al., 2017) and was included in our
correlation matrix (Table 2). Age showed a weak negative correlation with all outcome
variables, such that, as age increased, the average score on the ASRS, BAPQ, GSQ,
and GAD all decreased. Consequently, the main correlations were re-run, controlling
for age. All remained significant (p < .001) and were in the moderate range.
Correlations of the main research variables were rerun, excluding all those with ADHD,
autism or mental health diagnoses. All correlations remained significant (p <.001) and
were in the moderate range; thus, all participants were included in the partial-
correlations and mediation analysis.

To examine the proportion of shared variance between autistic traits and ADHD traits
that is accounted for by ASP, two partial correlations were run and compared. The first
examined the correlation between autistic traits and ADHD traits, controlling for age. A
moderate positive correlation was observed, indicating that an increase in ADHD traits
was associated with an increase in autistic traits (r(222) = .48, p <.001). Next, a partial
correlation was run between autistic traits and ADHD traits controlling for both age and
ASP. In the presence of ASP, the strength of the correlation was reduced to weak,
although it remained significant ((222) = .16, p = .016). In line with expectations, this
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suggests ASP can account for the majority of the relationship between autistic traits
and ADHD traits.

Mediations

To test our first hypothesis, we examined whether ASP partially mediated the
relationship between autistic traits and anxiety (Figure 1). In line with expectations,
autistic traits predicted ASP (a = 0.58, p <.001), which in turn predicted anxiety (b =
0.08, p <.001). The indirect effect (ab = .05) was significant (99% CI [.02, .08]). The
direct effect (¢’ = 0.07) was also significant, (99% CI [0.03, 0.11]), indicating a partial
mediation through ASP of approximately 41%.

ASP
@ 6
Q \\0
fz;/ ‘%
autistic ¢=0.11 :
traits anxiety
¢’ =0.07

Figure 1: Atypical sensory processing (ASP) as a mediator between autistic traits and
anxiety (b = unstandardised beta coefficients showing partial mediation; all coefficients
are significant at p < .001).

To test the second hypothesis, we examined whether ASP partially mediated the
relationship between ADHD traits and anxiety (Figure 2). As expected, ADHD traits
predicted ASP (a = 1.33, p <.001), which in turn predicted anxiety (b = 0.06, p <.001).
The indirect effect (ab = .08) was significant (99% CI [0.02, 0.15]). The direct effect (¢’
= 0.19) was also significant (99% CI [0.11, 0.28]). This indicates a partial mediation
through ASP of approximately 29%.

To test our final hypothesis, the first mediation was re-run, with ADHD traits entered as
a control variable (Figure 3). Autistic traits continued to predict ASP (a = .35, p <.001),
but the path from ASP to anxiety was no longer significant (b = .03, p = .077). In this
analysis, the indirect effect was no longer significant (99% CI [-0.01, 0.03]). The direct
effect was significant (¢’ = .06; 99% CI [0.02, 0.09]). This shows that the unique
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variance in the autistic traits, when controlling for ADHD traits, is not mediated by ASP
but maintains a direct relationship with anxiety.

ASP
r\(prb N
> “%
ADHD c=0.27 ,
traits anxiety
¢ =0.19

Figure 2: Atypical sensory processing (ASP) as a mediator between ADHD traits and
anxiety (b = unstandardised beta coefficients showing partial mediation; all coefficients
are significant at p <.001).
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¢’ =0.06, 99%CI [0.02, 0.09]

Figure 3: Atypical sensory processing (ASP) as a mediator between ADHD traits and
anxiety (b = unstandardised beta coefficients).

Subsequently, the second mediation was also re-run, controlling this time for autistic
traits (Figure 4). ADHD traits continued to predict ASP (a = .95, p < .001). However,
ASP no longer predicted anxiety (b = .03, p = .077). Once again, adding the control
variable meant that the indirect effect (ab = .03) was not significant (99% CI [-0.02,
0.09]). The only significant relationship between the variance unique to autistic traits
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and anxiety was in the direct effect (¢’ = .17; 99% CI [0.09, 0.25]). Thus, the unique
variance in ADHD traits, when controlling for autistic traits, is not significantly mediated
by ASP but has a direct relationship with anxiety. In line with our hypothesis for research
aim (c), these final two mediations suggest that the mediating effect of ASP on anxiety
applies to the shared variance between autistic traits and ADHD traits, rather than their
unique variance.

ASP

traits ¢’ =0.17, 99%CI [0.09, 0.25]

anxiety

Figure 4. Atypical sensory processing as a mediator between ADHD ftraits and
anxiety, controlling for autistic traits (b = unstandardised beta coefficients)

Discussion

This study had three main aims: (a) to test ASP as a mediator between autistic traits
and anxiety, (b) to test ASP as a mediator between ADHD traits and anxiety and, finally,
(c) to examine the role of ASP in the relationship between ADHD and autistic traits,
including investigating ASP as a mediator between the overlap of ADHD / autistic traits
and anxiety. All hypotheses testing these aims were upheld and the results revealed
further insights into the relationships between the research variables.

In line with the first hypothesis, higher autistic traits were associated with higher
anxiety, and ASP was a partial mediator of this relationship. This is consistent with
literature suggesting that a proportion of the anxiety that co-occurs with autism may
result from ASP (South & Rodgers, 2017; Trembath et al., 2012). In the present study,
mediation through ASP accounted for more than a third of the relationship between
autistic traits and anxiety, indicating a substantial role for ASP in this relationship.
These findings are consistent with Amos et al. (2018) who demonstrated sensory over-
responsivity (hypersensitivity) as a mediator between autistic traits and anxiety. The
current study extends these findings, to show that this relationship holds when
combining measurements of hyposensitivity as well as hypersensitivity.
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Our second hypothesis was also confirmed, with ASP also acting as a partial mediator
between ADHD traits and anxiety. This novel finding highlights the importance of
considering ASP in the context of the anxiety experienced by those higher in ADHD
traits. It is consistent with research in children, suggesting those with ADHD plus
sensory over-responsivity are more prone to anxiety than those with solely ADHD or
typically developing controls (Reynolds & Lane, 2009). As with autistic traits, the
mediation of anxiety is partial, highlighting that ASP is not the only variable connecting
ADHD traits with anxiety.

It is interesting to note that, whilst the numbers diagnosed with ADHD or autism in our
study were closer to population averages, the numbers at or above normative trait
scores were higher. This is consistent with other studies that have found considerable
ADHD symptom burdens in undiagnosed adults (e.g. Pawaskar et al., 2019). Given
both their association with anxiety and with other adverse health outcomes (Bishop et
al., 2019; McMorris et al, 2018), our findings emphasise the extent to which
neurodevelopmental differences may be affecting the wellbeing of substantial, but
undiagnosed, proportions of the population. In addition to underscoring the need to
explore interventions, this provokes a wider question around how we support and
accommodate this diversity in workplaces, educational establishments and society in
general.

A prerequisite of the analyses in this study was that all the main research variables
would be positively correlated. This was found to be the case, replicating and
extending findings from Robertson and Simmons (2012), and Panagiotidi et al. (2017;
2018). Positive modest correlations were apparent in subscales of both hyposensitivity
and hypersensitivity in the GSQ. This supports other literature suggesting similar
patterns of both hyposensitivity and hypersensitivity associated with ADHD and
autistic traits (Little et al., 2017; Ohta et al., 2020). The strongest of the main
correlations was between ASP and ADHD traits. This is consistent with findings from
Ohta et al., (2020) where similar or higher ASP was observed in their ADHD sample
compared with their autistic sample. Given that ASP is now recognised as a core
feature of autism (American Psychiatric Association, 2013), our findings lend weight
to investigating ASP as a core feature of ADHD as well.

The final aim of this paper was the exploration of ASP in the relationship between
autistic and ADHD traits. It was hypothesised that ASP would play a role in this
relationship and in mediating between their shared variance and anxiety. A partial
correlation was used to examine the extent to which ASP was involved in the
association between ADHD and autistic traits. When compared to a correlation without
controlling for ASP, it was apparent that the larger part of the relationship between
ADHD and autistic traits could be accounted for by ASP. Furthermore, by controlling
first for ADHD traits and then for autistic traits in the mediations, it was possible to
analyse the variance unique to both autistic and ADHD traits. When doing this, only
the direct effects of autistic and ADHD traits on anxiety remained significant. Thus, it
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can be inferred that the anxiety being mediated by ASP, is associated, not with the
unique variance, but with the variance that is shared between ADHD and autistic traits.
Two important observations are consistent with these findings. Firstly, there are
specific and distinct associations with anxiety that are unique to both ADHD and
autism. Whilst these associations may be multiple and complex, they are associated
separately with each neurodevelopmental condition. This upholds the conception of
distinct elements unique to both conditions (Antshel et al.,, 2016) and is evidence
against hypotheses suggesting both ADHD and autism sit on a single, unidimensional
continuum. Secondly, within the overlap between ADHD and autistic traits, there is a
relationship with anxiety that is mediated by ASP. Together with the result of the partial
correlation, this evidence suggests ASP as a transdiagnostic factor in ADHD and
autism, that may substantially account for the relationship between them.

Genetic and other evidence suggest that the mechanisms accounting for autism and
ADHD alone may be distinct from those accounting for their overlap (Antshel et al.,
2016). The centrality of ASP in this overlap, as evidenced in the present study, may
be reflective of distinct underlying neural mechanisms. This is consistent with Itahashi
et al.’s (2020) fMRI study which demonstrated that these areas of overlap are specific
to sensory areas of the brain. Furthermore, Ohta et al. (2020) found white matter
alterations in the corpus callosum that were similar in ADHD and autism and also
related to ASP. This neurobiological evidence is consistent with evidence from this
study, suggesting that the relationship between ADHD and autism may be connected
to ASP.

A notable finding from the correlations of sub-scales in this study, was that the
correlation between the BAPQ Pragmatic Language sub-scale and the ASRS,
exceeded the intercorrelations between the three BAPQ subscales. Findings such as
this emphasise the dimensionality of autistic and ADHD traits and pose a challenge to
traditional diagnostic categories. A similar argument was made by Krakowski et al.,
(2020), who found that scores of inattention and hyperactivity / impulsivity could not
differentiate between children diagnosed as autistic and those with ADHD. They used
this finding to argue for a framework that considers neurodevelopmental domains
across diagnostic boundaries. The findings in our study support such an approach.

The evidence reported in this study should be considered in the light of some
limitations. Firstly, all measures were based on self-report and as such will be
vulnerable to certain biases (Stone et al., 1999). However, the instruments used are
validated and showed excellent reliability. Moving forward, studies combining self-
report, observational and physiological measures would be useful to confirm the
observed relationships. Care was taken to avoid selection bias, by not mentioning
ADHD or autism in the recruitment material. However, people who completed and
shared the survey may have referenced diagnostic labels. As is common in this type
of research, the sample recruited in this study was weighted towards people identifying
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as female. Future studies with a more representative selection of participants would
increase confidence in the generalisability of these findings.

The mediation analyses run in this study are based on assumptions of a causal
connection from higher autistic and ADHD traits to anxiety, both directly and via ASP.
Although our findings are consistent with such a picture, they are purely correlational.
More studies using longitudinal designs, particularly with adults, are needed to test the
direction of these relationships. A number of further research possibilities flow from
this study. As already mentioned, interventions targeted at the management of ASP
are warranted in the general population for those with higher anxiety / ADHD or autistic
traits. Current interventions for ASP in autism should also be explored in relation to
ADHD.

In conclusion, this study adds important detail to our understanding of the relationships
between ADHD traits, autistic traits, ASP and anxiety. Mediation analyses showed that
the positive association between anxiety levels and both autistic and ADHD traits was
partially mediated by ASP. Our second hypothesis was also supported, showing a
comparable mediation of anxiety by ASP in relation to ADHD traits and highlighting
ASP as a potential source of anxiety for adults with higher ADHD traits. It supports the
case for considering ASP as a core component of ADHD and suggests interventions
focused on ASP (such as Mindfulness Based Cognitive Therapy and Sensory
Integration Therapy; Yuan et al., 2022) merit exploration in adults with higher traits
irrespective of diagnosis. Finally, our study showed that ASP could account for most
of the association between ADHD and autistic traits. Furthermore, when ASP is acting
as a mediator of anxiety, this mediation occurs in the variance that is shared between
ADHD and autistic traits and is not significant in their unique variance. This suggests
that the ASP that co-occurs with neurodevelopmental traits may be important to
understanding the relationship between ADHD and autism. Further studies are
warranted to explore how ASP may be involved in traits and mechanisms shared
between these conditions.
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Abstract

Remote care for a range of mental health needs is now increasingly offered using
online support. Understanding the benefits and challenges of receiving remote
mental healthcare, from the perspectives of individuals accessing support, is
important for considering the development of future interventions. In this study, semi-
structured interviews were conducted with 10 participants who were receiving two or
more online mental health support interventions. Thematic analysis was used to
identify patterns and gain meaningful interpretations of these experiences. These
data revealed advantages and challenges regarding receiving online support for
disorders such as anxiety and depression. Three key themes (‘accessibility of
treatment’; ‘therapeutic process’; ‘options and choices’) were identified, which related
to the accessibility of online support, the therapeutic process with regards to the role
of the therapist and expectations of the intervention recipient, and the individual
options and choices. These results suggest that the increased availability of
psychological interventions (through telephone and videoconferencing platforms),
and establishing remote therapeutic relationships, contributes to the effective delivery
of these services. In this study, participants considered online support to be largely
advantageous, however, many participants had the view that online support should
remain supplementary or act as a gateway to face-to-face support. Future mental
health services could be improved by increasing options and the length of support
where possible, as a ‘hybrid’ approach might allow for more flexibility and better meet
individual needs.
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Introduction

Mental ill health is increasing globally, with 2019 statistics suggesting that one in eight
people currently live with a mental disorder (World Health Organisation, 2022). The
COVID-19 pandemic subsequently saw a rapid rise in disorders such as anxiety and
depression (World Health Organisation, 2022), but it also contributed to the change in
how individuals accessed support services, forcing them to seek help remotely, as
opposed to face-to-face support (Philippe et al., 2022). Whilst attempts to digitalise
mental health care in the UK had been initiated pre-pandemic (Ham, 2017), efforts
escalated quickly, with the value of accessing digital mental health services highlighted
within a post-pandemic society (Lattie et al., 2022). The application of digital
technologies enhanced mental health treatment by providing novel online services and
improving established in-person formats (Bond et al., 2023; Teachman et al., 2022).
Online interventions for psychological support proved to be particularly effective during
this time (Ye et al.., 2022) as research concluded that interventions that were accessed
online were effective (Zhou et al., 2021). This included interventions for anxiety and
depressive disorders (Luo et al., 2020; Pescatello et al., 2020; Andrews et al., 2018)
and reducing or removing potential barriers including cost, location, privacy and
locality (Andrade et al., 2014).

Following the COVID-19 pandemic, psychological interventions continue to be crucial
in helping problems such as anxiety and depression (van Agteren et al., 2021). Digital
interventions are becoming more accessible through self-help programmes, online
group therapies, and video conferencing calls with a trained professional (Barak &
Grohol, 2011). These types of interventions, which are also known as ‘e-mental health’
interventions due to their availability and delivery through internet related technologies
(Christensen et al. 2002), have become a useful and effective way to manage mental
health conditions such as anxiety and depression (Johansson & Andersson, 2012).
Modified versions of psychotherapy treatments including behavioural activation and
mindfulness interventions became accessible digital options (Fairburn & Patel, 2017).
Meta-analyses evidence the effectiveness of online treatment, such as for internet-
based cognitive behavioural therapy (CBT, Andrews et al., 2010; Andrews et al., 2018).
There is considerable evidence that internet-based self-help programmes are effective
in both alleviating, and preventing, symptoms of mental ill-health (Edge et al., 2023;
Wang et al., 2023).

With growing evidence of efficacious online options, alongside technological
advancement, together with an increase in a variety of digital resources, online care
may have the potential to overtake in-person support for specific patient groups (Crisp
& Griffiths, 2014). Internet and mobile applications have provided access to coping
strategies for stress, anxiety and depression and improved quality of life, particularly
for young people (Zhou et al., 2021). Current literature emphasises a particular interest
in the experience of psychological service use for young people and university
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students but is lacking for other age-related categories (Barnett et al., 2021; Dederichs
et al., 2021; Holding et al., 2022; Osborn et al., 2024).

Current evidence suggests that platforms used and the processes by which people
can gain support online are varied. For example, peer support groups and social
networking sites like Facebook have shown to be beneficial (Prescott et al., 2020) as
have more structured types of intervention like guided self-help led by a primary care
mental health worker (Falbe-Hansen et al., 2009). Even for aspects of digitally
delivered CBT which incorporate self-help, the process can vary. These programmes
can provide various levels of guidance from a qualified clinician, or other professional,
or can be self-led. Due to the range of treatment options and processes it is difficult to
conclude which type of support is optimal (Farrand & Woodford, 2013). However, there
are benefits that come with remote care, such as accessibility. For those unable to
travel, struggling with physical impairments, or other difficulties with attending in-
person meetings, remote care provides opportunities to access support (Liberati et al.,
2021). Delivering treatment online has also enabled more efficient communication,
offering flexibility in the form of recorded support sessions which can be accessed and
replayed at any time (Murphy-Morgan et al., 2024).

However, with the exponential rise in the amount and variety of online mental health
interventions, it is important to consider that several factors can influence experience
and efficacy. Individuals may have safety and privacy concerns regarding online
interventions and need online services that are engaging and accessible (Berry et al.,
2016; Garrido et al., 2019) Accessible support pathways and addressing digital literacy
barriers once individuals can access online support are crucial to ensuring
appropriateness and efficacy of support (Memon et al., 2016; Murphy-Morgan et al.,
2024). There is still some way to go in exploring online mental health interventions
from the perspectives of individuals accessing support, how individuals themselves
perceive the efficacy of online mental health interventions, and to what extent their
expectations of online support are met through their direct experiences.

When considering online interventions, it is important to unpack the concept of
recovery to further understand how this might be recognised and conveyed by the
individual. Recovery alludes to personal independence and productivity within a
meaningful life (Le Boutillier et al., 2011). Attitudes of people who have experienced
mental ill-health highlight the importance of time through recovery stages, as well as
referring to this as being an ‘ongoing quest in life’ (Ventosa-Ruiz et al., 2024 ) rather
than a precise, achievable end result. This implies that recovery may be defined as a
constant striving for, and reaching of, milestones to enable management of mental
health issues. For improved patient self-care and recovery outcomes, there is a need
for support providers and recipients to work towards a common goal with a shared
understanding of what constitutes progress (Ventosa-Ruiz et al., 2024). The concept
of recovery is complex and multi-dimensional (Vera San Juan et al., 2021) whilst the
experience of it remains unique to the individual. For this reason, it is important that
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each person has the opportunity to describe, in their own words, their recovery journey
enable healthcare services to better tailor their support. It is therefore important to
consider what recovery looks like in the context of online interventions, and to what
extent the online experience is comparable to in-person support when it comes to
aiding the recovery process. A scoping review of 15 papers suggested that online
experiences have the potential for both the patient and service provider to work
together on recovery-orientated goals, but that the quality of the therapeutic
relationship is critical in online practice (Williams et al., 2019). However, there is only
limited literature considering how recovery is conceptualised specifically in the context
of online support, and, given the rise in the number of mental health online
interventions as already discussed, this warrants further investigation.

A systematic review showed that digital mental health intervention engagement and
efficacy were strongly linked to past experiences. This suggests that people with
positive past experiences are more likely to trust and benefit from online support,
whereas those with negative experiences may find it harder to engage, as their
expectations are shaped by those past experiences (Borghouts et al., 2021). Whilst
mental health web-based interventions provide benefits due to their accessibility and
affordability, their users have reported a desire for human interaction, or to have the
ability to contact a trained professional when they are needed (Ho et al., 2024). This
implies that purely digital applications (‘apps’) and resources may be a less effective
solution for improving mental health. Alternatively, online peer-to-peer support groups
have been shown to increase therapeutic benefits such as connection (Coulson et al.,
2017) whilst offering a safe environment which allows for the sharing of experiences,
and for attendees to learn new mental health management skills, which might help to
alleviate depressive symptoms (Smit et al., 2021). It is suggested that online
educational materials could be used in conjunction with therapeutic measures to
increase the self-efficacy of people reporting mental ill-health (Koly et al., 2022). This
implies that online mental health support strategy is multi-faceted, and with both
psychological and technological developments, there are different ways to deliver
effective services.

Since no single strategy could effectively meet the needs of every person, one of the
main considerations involves access to personalised support to gain treatment that
feels truly meaningful for the individual. Encouragement of individual autonomy and
the offer of choice throughout the process could be the key to achieving effective
mental health support (Pretorius et al., 2022). Empowerment of the help-seeker in this
way is likely to have a profoundly positive impact on the success of the treatment
received, regardless of the nature of it. In the quest to increase the efficacy of
individual support services, there is potential for the development of new strategies
using online platforms and digital tools, which would help to remove barriers and
improve access to mental health support (Koly et al., 2022).
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Developing a better understanding of lived experiences of online mental health
interventions from the perspectives of individuals with direct experience of receiving
online mental health support has the potential to optimise future delivery of support by
considering targeted and holistic solutions. Qualitative research provides a set of
approaches to develop a deeper understanding of personal experiences in a real-
world setting (Braun & Clarke, 2014; Cleland, 2017). Qualitative research is used to
effectively access the thoughts and feelings (Sutton & Austin, 2015) of individuals in
relation to their experiences. Carrying out interviews can provide invaluable insights
into the emotions and behaviours of individuals (Braun & Clarke, 2014) and is useful
for identifying recurrent themes (Braun & Clarke, 2006). Recent qualitative studies in
this area have explored the attitudes of individuals in relation to their previous
experiences of online mental health support, potential engagement barriers, and in
their use of specific platforms (e.g. peer-to-peer support forums; Prescott et al., 2020;
Rayland & Andrews, 2023). Phenomenological approaches can allow for meaningful,
rich data to be collected, however, data in the form of individual lived experience in
relation to online mental health support services are currently limited. Lived experience
is a crucial consideration that goes beyond academic knowledge and benefits future
mental health advocacy and policy (Sunkel & Sartor, 2022). However, it could be
particularly beneficial when exploring aspects of treatment such as accessibility (Bunyi
et al., 2021) and might be used to ensure that those who need help can get it (Kauer
et al., 2014). This can potentially contribute to understanding the experience and
efficacy of interventions on a larger scale. The aim of this study was to explore the use
of modern mental health support services by drawing on personal accounts.

Method

Participants

Atotal of 10 participants completed online interviews. Participants were aged 18 years
or over, lived in the UK, and were currently receiving an online mental health
intervention (that was defined as having experienced at least two sessions of this
intervention). For safeguarding purposes, individuals were not eligible to take part if
they had received in-hospital treatment for any mental health disorder within the last
6 months or if they were receiving help for substance misuse or dependency.
Participants were recruited using social media (Facebook and Instagram).

This study was granted ethical approval by Northumbria University Research Ethics
Committee (ref: 6169) and all participants provided electronic informed consent. Given
the sensitive nature of the study, helplines and sources of support were made available
to participants.

47



Northumbria Psychology Bulletin Husseini & Murphy-Morgan (1671)

Procedure

For screening purposes, participants completed a pre-registration survey using
Pavlovia (https://pavlovia.org/, Open Science Tools, Nottingham, UK). If eligible,
participants provided consent using the survey platform and provided an email
address so they could be contacted for interview. A final consent form was completed
by each participant prior to interview. Video interviews were conducted using Microsoft
Teams. Given the potentially sensitive interview topic, participants were given the
option to stop the interview at any point if they did not want to continue and were also
aware that they could withdraw from the study at any time. Participants were given the
option of having their camera on or off.

Each semi-structured interview used an interview schedule consisting of 13 questions.
The questions were organised into three sections: 1) the experience of the support
received (example question: “can you talk me through the most memorable parts of
receiving that support?”); 2) personal perspectives on the efficacy of online support
(example question: “has the quality of your life improved since the intervention and if
so, do you think that was a consequence of the intervention?”) and 3) accessing help
prior to the intervention (example question: “did you feel as though there were barriers
to seeking help and if so, what were they?”). Interview questions were open-ended,
and participants were given time at the end of the interview to share any additional
thoughts.

Interviews were transcribed using Microsoft Teams’ transcription feature, and Apple
Voice Memos was used to ensure transcription accuracy.

Data analysis

Ten final interviews resulted in data saturation. Interviews were analysed using a six-
stage reflexive thematic analysis (Braun & Clarke 2006; 2019). This began with data
immersion, reading and re-reading the scripts, and making initial notes about the
common concepts (Stage 1), before formulating and systematising initial codes (Stage
2). Once codes were identified, they were categorised into possible themes, ensuring
that all meaningful data was included (Stage 3). These codes and themes were
assessed to ensure that they fit and were acceptable, before a thematic map was
created (Stage 4). This was then analysed and clarified, and specific themes were
defined (Stage 5). The final step was crucial for producing an evidence-based
interpretative account of the data, analysed in a way that related to the research
question and fulfilled the objectives of this research (Stage 6).

As inferred by the authors, advancing through the process was not linear. From initial
data observation, codes alluding to the broader themes were noticeable because of
their recurrence through interview transcripts. An inductive approach drew upon the
data to recognise and formulate codes and identify overarching themes. In this way,

the exploration was data-driven, drawing meaning from what was there and not forcing
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data to fit into a pre-existing coding framework (Braun & Clarke, 2006). During the
coding process, themes were extracted from the data with consideration to lived
experience of mental health support. Care was taken to not diverge from the subjects
and theories that were set out (Braun & Clarke, 2006). Ultimately, understanding the
participant’s personal thoughts, feelings and their experience of accessing support
online was seen as a strong indicator of whether the online space was a reliable and
effective platform for the treatment of mental health problems.

Braun and Clarke’s concept of reflexivity shows that researcher life experiences,
knowledge and personal interests can influence qualitative data interpretation (Braun
& Clarke, 2006; Braun & Clarke, 2019). In this way, the researcher’s role may have
impacted the interpretation of these results. Researcher subjectivity is an essential
and valued element within the analysis (Austin & Sutton, 2014) and the themes that
have arisen are, in part, a result of the researcher’s personal perspective, prior
knowledge and previous experience. As well as a pertinent interest in mental health
struggles, the lead author (SH) has a background of working within mental health
which may mean that the existence of personal biases and experiences have
influenced data collection and analysis. Considering reflexivity, and accounting for the
interpretative nature of research guided by world beliefs (Denzin & Lincoln, 2005), the
lead author was keen to identify conscious and subconscious assumptions, personal
experience and potential biases brought to the analysis. This might include how SH,
or those individuals close to her, have been affected by poor mental health and how
SH might have made sense of those thoughts and consequential challenges. SH was
also keen to explore whether and if so how, the research and findings might challenge
these biases. After many re-visits, the codes were categorised and linked to the
overarching themes: accessibility to treatment, expectations and efficacy of the
therapeutic process and relationship, how options and choices were presented, and
finally comparative experiences from participants who received both in-person and
online support. Initially, there was evidence of overlap and links between themes but
with research aims in mind, the accuracy of the interpretation was preserved by
specifying the most dominant themes backed up by prominent and meaningful
examples within the data.

Results

All 10 participants were female. Three participants completed the survey but did not
arrange an interview. Interviews lasted for an average duration of 43 minutes.

Mental health interventions experienced by participants included talking therapy, CBT,
Cognitive Analytic Therapy (CAT), hypnotherapy, and somatic work. The digital
platforms used included WhatsApp, videoconferencing platforms (Microsoft Teams,
Zoom and VSee), and telephone. Five participants had previously experienced in
person support.
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Many of the participants described the intervention as a matter of urgency. Two were
referred for urgent care due to the highly critical nature of their situation and others
chose to access support as an ongoing process to improve the quality of their life.
Table 1 summarises the participant sample with regards to the different types of
intervention, platforms used and reasons for the intervention.

Table 1: Participant type of intervention, platform used and reasons for intervention.

Participant Type of intervention Platform Used Reason for
or Format Intervention
P1 Hypnotherapy; somatic ~ WhatsApp; Generalised anxiety;
Therapy; talking Zoom panic attacks; fear of
Therapy flying
P2 CBT Teams Postnatal depression
P3 CBT; talking therapy Teams; in Generalised anxiety;
person obsessive-compu