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Abstract

Objectives: Most mental health difficulties have their onset in early adolescence. Increasingly, community based primary care is
recognised as a critical pathway to early intervention. Despite encouraging initial evaluations, there is an ongoing need for evidence of
the outcomes of primary care youth mental health programmes delivered at scale. This brief report examines reliable improvements in
psychological distress and user satisfaction data from a national primary care youth mental health programme in the sustainment phase
of implementation.

Methods: This report takes a multi-methods approach to routine evaluation data. Young people (aged 12–25; N= 8,721) completed Clinical
Outcomes Routine Evaluation (CORE-10 and YP-CORE) pre- and post-treatment. Clinical cut offs and a reliable change index (based on
established guidelines) were used to report rates of reliable improvement. The analysis examined differences in outcomes based on age, gender,
and clinical need. Satisfaction was measured using the youth service satisfaction survey (N= 4,267). Natural language processing techniques
were employed to objectively analyse qualitative user feedback.

Results: Most young people presented in the clinical range, with almost two-thirds reporting moderate to severe distress. Statistically
significant reductions in distress were observed with large effect sizes (d = 1.08–1.28). Young people in the clinical range demonstrated
significantly higher rates of reliable improvement compared to those who presented in the healthy range. In line with similar evaluations,
young adults were more likely to achieve improvement and report higher satisfaction. Sentiment analysis of satisfaction data indicated a
strong skew towards positive sentiment, with trust, anticipation and joy being predominant. Qualitative feedback pointed to waiting
times as an improvement area.

Conclusion: The absence of a control group limits our ability to evaluate the effectiveness of the service interventions. Nonetheless after a
decade of service delivery, these results indicate that large scale national youth mental health programmes can achieve satisfaction and clinical
outcomes in line with international standards. Further research is needed on the predictors of reliable change, differences across demographic
groups and approaches to improving waiting times in primary care.
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Introduction

About 50% of mental difficulties have their onset by the age of
14, and 75% by the age of 24 (Kessler et al. 2005; Uhlhaas et al.
2023). Primary care settings are increasingly recognised as
pivotal entry points for young people in the early stages of
mental health challenges. An international movement for
community based mental health services for young people aged
12–25 years started around 20 years ago. Jigsaw (Ireland),
Headspace (Australia) and Foundry (Canada) are examples of
these services implemented at scale. Recent review studies of
these initiatives show encouraging outcome data but also

emphasise the need for ongoing objective and peer-reviewed
evaluations (Tuaf & Orkibi 2023; Settipani et al. 2017). Health
service evaluation is also a critical component of Irish mental
health policy (Department of Health 2020).

Background

At early-stage implementation, Jigsaw: the National Centre for
YouthMental Health (Ire) reported a range of implementation and
clinical outcomes (O’Keeffe et al. 2015). In this brief report, we set
out to provide an objective assessment of improvements in mental
health distress and user satisfaction with Jigsaw’s national primary
care youth mental health programme at the sustainment phase of
implementation. We also examine variations in outcomes by
clinical need, over time and by age and gender to understand how
different groups respond to this intervention and to inform future
service improvements.
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Methods

Participants

Participants were young people between the ages of 12–25
attending Jigsaw across a four year period. Young people generally
received an initial screen, an assessment, and up to six sessions of
evidence-informed mental health therapy (for full details of the
clinical model, see O’Reilly et al. 2022). Only those who completed
both a pre- and post-survey (andmissing one item per scale or less)
were included in the analysis (n= 8,721). Additionally, 4,267
participants completed a satisfaction survey at the end of their
treatment. All data collection was part of routine care with
informed consent obtained prior to treatment. The study received
approval from the Jigsaw Research Ethics Committee.

Data collection

Mental health distress was measured via YP-CORE (Twigg et al.
2016; O’Reilly et al. 2016) for participants under 17, and the
CORE-10 (Barkham et al. 2013; Connell & Barkham 2007) for
those aged 17 and over. These 10-item measures demonstrated
good internal consistency (CORE-10 α = 0.83, YP-CORE
α = 0.85). Post-treatment participants were also asked to fill out
the Youth Service Satisfaction Scale (YSSS; α = 0.92; Rickwood
et al. 2019), which included questions on service and session
satisfaction and two open-ended questions regarding what helped
and areas for improvement.

Data analysis

Similar to other evaluations of youth counselling services (see
Duncan et al. 2020) we used the author-defined reliable change
index and clinical cut off for the YP-CORE (Twigg et al. 2016) and
CORE-10 (Barkham et al. 2013; Wise 2004) to benchmark
outcomes against established standards. For the YP-CORE,
changes were reported based on age and gender-specific criteria
(Twigg et al. 2016; Blackshaw 2017). Differences in reliable change
across these groups and over time were assessed using analysis of
variance, chi squared and t-tests. Due to high volumes of missing
data, analysis was not conducted on a number of protected
characteristics (e.g. ethnicity).

To add objectivity to our analysis of qualitative user feedback,
we applied natural language processing (NLP) techniques. Using
the tidy text package in R studio, we cleaned and tokenised the data
and removed stop words. Bigram analysis was conducted, followed
by sentiment analysis using the Bing Liu sentiment lexicon to
categorise responses as either positive or negative and the AFFIN
tool to calculate sentiment intensity (Nielsen 2011).

Results

Clinical outcomes in routine evaluation

Of those who completed pre- and post-evaluation (n= 8,721),
69.14% (n= 6,030) were female and 29.15% (n= 2,543) were male.
Themean age of the sample was 15 years (SD= 3.01). Themajority
were white Irish (n= 5,309, 60.87%). Most were referred by a
parent or guardian (64.55%, n= 5,630), followed by self-referral
(18.93%, n= 1,651), GP (6.44%, n= 562), and 1% (n= 131) were
referred by Child and Adolescent Mental Health Services
(CAMHS). The mean number of sessions for this group was
6.76 (SD = 2.36). The mean wait time for an appointment for this
sample was 10.05 weeks (range 0–43, SD = 6.72). Of the full
sample, 7,412 (85.23%) were in the clinical range at presentation.

Of those, the majority (90.4%) completed the programme, with
4.05% recorded as partially completed programme and less than
1% (0.44%) recorded as inappropriate service based on needs. For
the YP-CORE, the mean score at time one was 18.02 (SD= 7.57).
The CORE-10 mean at time one was 17.51 (SD = 6.51). For the
younger group, 85.96% (n= 8,570) presented in the clinical range
(moderate, moderate-severe and severe). For the older group
(CORE-10) the majority of participants (2,679; 89.2%) presented
in the clinical range.

A t-test showed a significant decrease in YP-CORE scores from
time 1 to time 2, t (5721)= 75.82, p= 0.001, with amean difference
of 6.88. The effect size, Cohen’s d= 1.08 (95% CI: [1.04, 1.11]),
indicated a large effect. Figure 1 illustrates change categories by age
and gender (as recommended by Twigg et al. 2016). A chi-square
test (χ2 = 530.06, p< 0.001) showed a significant difference in
reliable improvement between clinical and non-clinical groups.
For clinical participants (n= 4,785), 51.5% (n= 2,465) showed
reliable improvement, 47.5% (n= 2,272) showed no reliable
change, and 1% (n= 48) experienced reliable deterioration. For
non-clinical participants (n= 672), 92% (n= 618) showed no
reliable change. Females showed higher rates of reliable improve-
ment across age groups, with 43.8% of females aged 11-13
(n= 590) and 49.7% of females aged 14–16 (n= 1,267) showing
improvement, compared to 33.9% of males aged 11–13 (n= 204)
and 45.3% of males aged 14–16 (n= 435). A chi-square test
revealed significant differences in change categories between males
and females, χ2( n= 5,457)= 20.87, p< .001. ANOVA results
show a statistically significant difference in scores across years F (3,
5718) = 5.483, p< .001. Post hoc analysis showed a significant
difference between 2021 and 2022 with an estimate of 0.93,
suggesting that on average, the reliable improvements scores in
2022 were higher than in 2021.

A t-test demonstrated a significant reduction in distress
between time 1 and time 2 on the CORE-10, t (3003)= 65.286,
p< 0.001, with a mean difference of 7.49 and large effect size
(d= 1.24). A Pearson’s chi-square test again showed a significant
difference between clinical (n= 2,679) and non-clinical (n= 325)
groups (χ2= 368.33, df = 2, p< 0.001), with 62.37% (n= 1,671) of
clinical participants improving compared to 6.46% (n= 21) in the
non-clinical group, and 36.28% (n= 972) of clinical versus 90.15%
(n= 293) of non-clinical participants showing no reliable change.
As with the YP-CORE, less than five percent showed a
deterioration. ANOVA results showed a significant difference in
rates of reliable improvement by age (F (1, 9062)= 18.95,
p< 0.001), with young people in the 19–25 age group achieving
significantly higher rates of reliable improvement (mean= 7.83)
compared to those in the 17–18 age group (mean= 6.99). An
ANOVA showed a significant difference in reliable improvement
scores between genders, F (1, 8906)= 16.23, p< 0.001) with
females (M= 7.32, SD= 6.83) scoring a significantly higher mean
change score compared to males (M= 6.69, SD= 6.54). An
ANOVA examined the differences in reliable improvement by
calendar year, F (3, 9060)= 6.116, p= .003. Post hoc comparisons
showed a significant decrease between 2021 and 2022 (p=<.001),
while a significant increase was found between 2022 and
2023 (p= 0.02).

User satisfaction and sentiment analysis

Females made up two thirds (66%) of those who completed the
satisfaction survey and the average age of respondents was 17 years.
Almost ninety percent (87.20%) agreed or strongly agreed that
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their mental health had improved, and 82.89% agreed or strongly
agreed that their lives had improved. The overall mean for the YSSS
was 4.45 (SD= 0.49). Other studies have reported group means
ranging from 3.05 to 4.56 (Doyle et al. 2024, Rickwood et al. 2019).
A paired samples t-test showed no significant differences in scores
between females and males, t (2494)= 0.09, p= 0.923. In
comparing scores between the younger (12–16) and older
(17–25) age groups, we found the older age group showed
significantly higher levels of satisfaction: t (4262)=−10.27,
p< 0.001. An ANOVA revealed a significant difference in YSSS
scores across years (F (3, 4260) = 6.099, p< .001). The post-hoc
tests indicate that YSSS scores significantly decreased between
2020 and 2022 (p=<.001) as well as between 2020 and 2023
(p=<.001). No significant difference was observed between 2020
and 2021 (p= 0.471). Figure 2 illustrates the most common
bigrams in the qualitative data. Bigram frequency represents how

often two words co-occur, while connection strength indicates the
importance of a word in linking others within the network. In
responding to what helped, ‘Jigsaw helped’ and ‘coping mecha-
nisms’were the most common bigrams, followed by ‘coping skills’.
Alongside coping mechanisms, bigrams pointed to positive
outcomes (e.g. ‘feel happier’). Bigrams like ‘safe space’ and
‘comfortable talking’ highlights the importance of environment in
improving satisfaction. In terms of areas for improvement,
‘waiting’ was the primary issue, with concerns about waiting
times, appointments, and scheduling, supported by secondary
terms like ‘list’, ‘shorter’ and ‘times.’

Using the AFFIN sentiment analysis, 60.27% of words were
identified as positive, while 39.73% (n= 4,188) were classified as
negative (n= 2,761). A sentiment intensity score of 0.654 indicated
a strong skew towards positive sentiment. Emotional intensity was
analysed via the NRC package (ranging from 0-1). This showed

Figure 1. Categories of distress pre- and post-interventions (2020–2023). YP-CORE clinical outcomes stratified by age, gender, and clinical status.

Figure 2. Common Bigrams in youth feedback (a) what helped (b) what could be improved?.
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‘trust’ had the highest average intensity score at 0.538, ‘antici-
pation’ followed closely at 0.501 and ‘Joy’ (0.477), suggesting a
positive sentiment overall. Other emotions like ‘anger’, ‘fear’, and
‘sadness’ show moderate levels of expression with scores of 0.370,
0.382, and 0.437.

Discussion

Overall, our results indicate that the Jigsaw service is associated
with mental health improvements for the majority of users. Our
findings indicate that the rates of reliable improvements in young
people compare very well with previous research in similar
primary care settings and using a similarly strict RCI (37.2% in
Duncan et al. 2020; 55.9% in Twigg et al. 2016). A range of studies
report reliable improvements in children and young people in
IAPT services at approximately 50% (Edbrooke-Childs et al. 2018;
Gyani et al. 2013; Wolpert et al. 2016; NHS Digital 2022). We
found very similar rates of reliable improvements for the older
group (17–25) to those reported by adult IAPT services (64%;
Gyani et al. 2013). Our effect size for change compares favourably
with those reported in other large-scale primary care talk therapy
evaluations (Brand et al. 2021).

Results demonstrate high levels of satisfaction irrespective of
gender. Analysis of qualitative feedback revealed trust and joy as
dominant emotions. User feedback indicated that participants
valued the support they received, particularly the safe,
comfortable environment and the development of coping
mechanisms, while improvements are needed in reducing
waiting times and enhancing appointment scheduling. Similar
to recent evaluations of Headspace services (Headspace
National Youth Mental Health Foundation 2022), our results
show that young adults were more satisfied and more likely to
achieve reliable improvements.

While the size of the sample is a strength of the study, it is
limited by the lack of a control group and this limits our ability to
comment on the effectiveness. The use of a standardised RCI, while
a strength in terms of comparisons, reduces the precision of our
analysis and may result in under reporting of improvements.
Moreover, while the CORE provides a key indicator of clinical
progress it does not capture more holistic outcomes, such as social
functioning. An examination of outcomes by presenting complex-
ity or demographics was not possible due to high levels of missing
data which is a serious limitation of this study. NLP, while
objective, is limited in terms of the richness and depth of analysis
and further analysis of these data is warranted.

Conclusion

This brief report illustrates that as Jigsaw reaches sustainment
phase, the programme continues to achieve high level of user
satisfaction and rates of reliable improvement beyond or in line
with other national programmes. Differences across clinical need,
age and gender highlight the importances of personalised
approaches to care and also signal the need for further research
examining access and outcomes across groups and improving
waiting times.
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