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Abstract 

Background:  One in eight children in the United Kingdom are estimated to have a mental health condition, and 
many do not receive support or treatment. The COVID-19 pandemic has negatively impacted mental health and 
disrupted the delivery of care. Prevalence of poor mental health is not evenly distributed across age groups, by sex 
or socioeconomic groups. Equity in access to mental health care is a policy priority but detailed socio-demographic 
trends are relatively under-researched.

Methods:  We analysed records for all mental health prescriptions and referrals to specialist mental health outpatient 
care between the years of 2015 and 2021 for children aged 2 to 17 years in a single NHS Scotland health board region. 
We analysed trends in prescribing, referrals, and acceptance to out-patient treatment over time, and measured differ-
ences in treatment and service use rates by age, sex, and area deprivation.

Results:  We identified 18,732 children with 178,657 mental health prescriptions and 21,874 referrals to specialist 
outpatient care. Prescriptions increased by 59% over the study period. Boys received double the prescriptions of girls 
and the rate of prescribing in the most deprived areas was double that in the least deprived. Mean age at first mental 
health prescription was almost 1 year younger in the most deprived areas than in the least. Referrals increased 9% 
overall. Initially, boys and girls both had an annual referral rate of 2.7 per 1000, but this fell 6% for boys and rose 25% 
for girls. Referral rate for the youngest decreased 67% but increased 21% for the oldest. The proportion of rejected 
referrals increased steeply since 2020 from 17 to 30%. The proportion of accepted referrals that were for girls rose to 
62% and the mean age increased 1.5 years.

Conclusions:  The large increase in mental health prescribing and changes in referrals to specialist outpatient care 
aligns with emerging evidence of increasing poor mental health, particularly since the start of the COVID-19 pan-
demic. The static size of the population accepted for specialist treatment amid greater demand, and the changing 
demographics of those accepted, indicate clinical prioritisation and unmet need. Persistent inequities in mental 
health prescribing and referrals require urgent action.

Keywords:  Child & adolescent mental health, Mental health prescribing, CAMHS, Health inequalities

Background
Childhood and adolescence are key periods in lifetime 
mental health trajectories [1]. Research from the United 
Kingdom estimates that around 1 in 8 children and young 
people have a diagnosable mental health condition, and 
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that prevalence has increased over time [2]. Half of all 
long-term mental disorders are thought to start by age 
14, and three-quarters by age 24 [1]. Despite this, many 
of these young people do not receive treatment [3, 4]. 
The prevalence of mental health conditions is not evenly 
distributed across the population, with key differences 
between groups based on age, sex and socioeconomic 
conditions. Older children, girls and those from deprived 
areas are all more likely to present with poor mental 
well-being [5–7]. Addressing unequal access to Child & 
Adolescent Mental Health Services (CAMHS) has been 
a longstanding Scottish Government priority [8] and 
mental health and inequalities remain a key concern in 
the period of transition and recovery from the impacts 
of COVID-19 [9]. Trends across the UK and around the 
world suggest increasing prevalence of mental health 
problems [6] and inequalities in self-reported mental 
wellbeing by area deprivation [7], although comprehen-
sive and detailed data is lacking.

Prescribing of medications used to treat mental health 
conditions in children has increased in various interna-
tional contexts [10, 11] with notable rises in prescrip-
tions of antidepressants [12, 13] and medications to treat 
Attention Defecit Hyperactivity Disorder particularly 
among boys [14, 15] from the 1990s up until the 2010s. 
Analysis of mental health prescribing in parts of the 
United Kingdom has previously been conducted for peo-
ple of all ages, but this did not include a detailed explo-
ration of trends in younger age groups [16, 17]. Analysis 
of psychotropic prescribing rates in young people dur-
ing 2020 found an initial decrease during the period of 
national lockdowns, followed by increases particularly for 
antidepressants [18]. The number of young people being 
treated for mental health complaints has increased over 
time internationally [19, 20] and there is emerging inter-
national evidence that this increase has accelerated since 
the onset of the COVID-19 pandemic [21–23]. Aggre-
gated open data on prescribing and referrals to specialist 
outpatient (Tier 3) services are available in Scotland and 
confirm a trend of increasing referral through time which 
has accelerated since the COVID-19 pandemic [24]. Pre-
vious analysis of 1 year of specialist outpatient referrals in 
a single Scottish council region found important demo-
graphic patterns, with older children and boys more 
likely to be referred [25] but did not provide population 
adjusted rates or a sense of temporal trends which are 
presented in our analysis. National-level analysis of pre-
scribing and specialist referrals in Scotland has provided 
high-level summary insights [8, 16, 26], but analysis of 
sub-national trends are needed to provide improved local 
understanding to inform service and workforce planning 
[27]. Here we used individual level data for analysis of a 
wider range of social and demographic characteristics 

associated with mental health prescribing and service 
use.

We describe the rates of prescribing of medications 
commonly used to treat mental health conditions in chil-
dren and explore trends in specialist outpatient referrals, 
rejections, and treatment both before and during the 
COVID-19 pandemic. We describe social and demo-
graphic characteristics for these populations, including 
sex, age, and home area deprivation. Finally, we quantify 
inequality in rates of prescription and referral by area 
deprivation.

Methods
Study setting
The study setting is the NHS Grampian health board 
region located in the North East of Scotland which cov-
ers the Aberdeen City, Aberdeenshire and Moray local 
authority areas. The population is roughly evenly split 
between urban and rural areas and the health board is 
relatively less deprived than others in Scotland. Some 
areas are ranked in the 10% most deprived by Scottish 
Index of Multiple Deprivation (SIMD) [28] but these 
areas account for just 1% of the health board popula-
tion, compared with 15% living in areas ranked in the 
10% least deprived [29]. The annual size of the under-18 
aged population in NHS Grampian has remained static at 
roughly 111,000 individuals throughout this study period 
[29].

Data sources
Prescription data are from the national Prescribing Infor-
mation System (PIS) [30] which provides records for all 
medicines which are prescribed or dispensed in a com-
munity setting in Scotland which includes most outpa-
tient prescriptions which are commonly dispensed in 
this setting. Child and Adolescent Mental Health Ser-
vices (CAMHS) data [31] is an NHS Grampian dataset 
which is used to report official waiting-list statistics at 
the national level. Home area-level socioeconomic infor-
mation is sourced from version 2 of the 2020 SIMD [28] 
which has been linked to individual records using data 
zone of residence at the time of prescription or referral. 
Rates for outcomes have been calculated using official 
mid-year population estimates for the NHS Grampian 
health board region [29].

Linkages between datasets were made using the Com-
munity Health Index (CHI) number which is a unique 
identifier from the CHI population register for Scotland 
[32]. Data linkage and management was conducted by 
Grampian Data Safe Haven (DaSH) [33] staff on a secure 
server using accredited procedures to collect, link and 
pseudonymise patient-level records. Access to de-iden-
tified records was allowed through the Trusted Research 
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Environment (TRE) for only named and approved 
researchers and outputs in the form of aggregate sum-
mary data, tables or figures were subject to disclosure 
control procedures to reduce the risk of identifiable 
information being shared.

Study population
Records were available for all mental health prescriptions 
and referrals to specialist CAMHS between 1st Janu-
ary 2015 and 31st October 2021 for individuals resident 
in the NHS Grampian Health Board region. This study 
includes individuals with at least one mental health pre-
scription or specialist CAMHS referral during the study 
period. Records were restricted to individuals aged 
between 2 and 17 years. Under 2 year olds were excluded 
due to small numbers of records. The upper age limit 
was chosen to match the population who can be referred 
to specialist CAMHS in Scotland which is normally 
restricted to people aged under 18 years.

Data
Mental health prescriptions were identified by British 
National Formulary (BNF) item codes recorded in PIS 
or by item name where there was no item code recorded. 
Five classes of medications have been identified as relat-
ing to mental health. The classes are defined as medica-
tions appearing in the following BNF sections: section 4.1 
Hypnotics and Anxiolytics, section  4.2 Drugs used in 
psychoses and related disorders, section 4.3 Antidepres-
sant drugs, section  4.4 Central Nervous System Stimu-
lants and drugs used for ADHD and 4.10 Drugs used in 
substance dependence [34]. These subsections align with 
classification of mental health medications used previ-
ously by Public Health Scotland [16] with two differences: 
Medications used to treat dementia were excluded as this 
analysis relates to children. We also included drugs nor-
mally used in the treatment of substance dependence, 
which are of relevance to mental health. A full list of 
named medications by class (BNF section) included can 
be found in the supplementary materials (Table S3).

Service structures to address child and adolescent 
mental health vary across the United Kingdom but are 
broadly similar. NHS Scotland provides Child and Ado-
lescent Mental Health Services (CAMHS) for people 
aged under 18 and consists of multi-disciplinary teams 
who assess and provide treatment or interventions for 
young people with emotional, developmental, environ-
mental or social factors which impact on their mental 
health [8]. CAMHS in Scotland are structured into 4 
Tiers based on the type of services offered – universal 
and targeted services in the community (Tiers 1 & 2), 
locality teams based in hospital settings largely provid-
ing treatments in specialist outpatient clinics (Tier 3) and 

more specific services requiring additional expertise such 
as inpatient psychiatry (Tier 4).

All referrals to CAMHS (at Tier 3) are assessed by a 
professional in the CAMHS team to determine if they 
meet the health board criteria for nature and severity of 
the complaint. Here, rejected referrals were defined as 
referrals for which the Tier 3 CAMHS team declined to 
provide the patient further assessment or treatment in 
specialist outpatient CAMHS. Those who meet this defi-
nition of a rejected referral may be redirected to alterna-
tive services or provided with advice but these outcomes 
are not captured in the source data. Referrals were 
defined as accepted if the patient was assigned further 
assessment or treatment by CAMHS, regardless of later 
attendance or outcome. For analysis of accepted/rejected 
referrals, we excluded referrals where the outcome was 
still pending (i.e. they have no appointment or rejection 
date). This approach avoids referrals without an out-
come being counted as accepted or rejected which would 
either under- or overestimate the proportion which are 
counted as rejected. Home area deprivation was meas-
ured by SIMD2020 deciles based on the recorded area of 
residence at the time of prescription or referral. Decile 1 
is assigned to small areas ranked in the top 10% of most 
deprived areas in Scotland and decile 10 is assigned to 
the 10% least deprived areas nationally. Rates of prescrip-
tion and referral have been calculated from counts (i.e. 
total number of prescriptions or referrals) and mid-year 
population estimates for people aged between 2 and 17 
in NHS Grampian which are available by year, age group, 
sex and home area deprivation decile [29]. These popula-
tion estimates are available for each year between 2015 
and 2020 and rates for 2021 are calculated based on the 
2020 population sizes.

Data processing
Prescribing data is missing for 2 months in the study 
period (April 2019 & December 2020) and data for 2021 
is only complete until the end of May. Where average 
monthly prescribing rates (both prescriptions per month 
and monthly rate per population) for the affected years 
have been reported, these are calculated from the total 
count available divided by the number of months in the 
year with complete data. Where monthly counts have 
been calculated into rates and reported (e.g. by BNF sec-
tion in Fig. 2) the two missing monthly totals have been 
imputed based on the previous monthly total.

From mid-2019 to mid-2020 there is a marked drop in 
the number of prescriptions in total, and specifically for 
the ‘Hypnotics and Anxiolytics’ BNF section (see Figs. 1 
and 2). Most prescriptions in this section both before and 
after this time period are for melatonin which has some 
licensed and some unlicensed preparations. Unlicensed 
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Fig. 1  Monthly mental health prescription rate per 1000 children aged 2–17. Dashed line indicates the first UK COVID-19 lockdown beginning 
2020/03/23. Grey points for melatonin prescriptions only, Red for all prescriptions excluding melatonin

Fig. 2  Monthly mental health prescriptions by BNF Section (January 2015 – May 2021). Dashed line indicates the first UK COVID-19 lockdown 
beginning 2020/03/23. Note: Y axis scale varies and drugs for treatment of substance dependence are not shown due to low monthly counts
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preparations of prescribed medications are not indexed 
in the PIS pricing codes and are thus not recorded in the 
PIS system which means it is not possible to determine 
if this drop reflects a true drop in melatonin prescribing.

Statistical methods
The primary outcomes examined were counts, rates 
and proportions of the population who received mental 
health prescriptions or specialist CAMHS referrals (both 
accepted and rejected). Secondary outcomes evaluated 
were differences between these counts and rates by age, 
sex and deprivation.

Relative and absolute inequality gaps in rates of men-
tal health prescription and specialist CAMHS referral 
by area deprivation were quantified by calculating Slope 
Index of Inequality (SII) and Relative Index of Inequality 
(RII) using the linear regression approach [35]. SII is an 
absolute measure which estimates the difference between 
rates in the most and least deprived groups, accounting 
for differential population size. RII is a relative measure 

which estimates the difference between rates in the most 
deprived group compared with the mean rate in the pop-
ulation [36]. Both SII and RII have been calculated for 
annual rates and for the mean of annual rates over the 
whole study period.

Results
Overview
The average annual population size between 2015 and 
2020 for children aged 2–17 in NHS Grampian was 
99,591. The average annual proportion of children with at 
least one mental health prescription was 3.1% and with 
a specialist CAMHS referral was 2.8%. There was a total 
of 178,657 mental health prescriptions for 8170 children 
(Table  1) and 21,874 CAMHS referrals for 15,022 chil-
dren (Table  2) over the study period. Period prevalence 
of mental health prescription was 8.2% (2015 to May 
2021) and for specialist CAMHS referral was 15% (2015 
– October 2021). A total of 18,732 unique individuals 
were identified across prescribing and referrals datasets, 

Table 1  Summary of mental health prescriptions for children

*Data for 2021 are partial and cover to the end of May only. 2019 and 2020 have missing data for 1 month each (see Methods), monthly averages have been calculated 
from number of available months

Overall Year

2015 2016 2017 2018 2019* 2020* 2021 (Jan – May)*

Prescriptions 178,657 23,794 26,968 28,858 30,729 27,006 25,580 15,722

Mean Monthly Prescrip-
tions

2382 1983 2247 2405 2560 2455* 2325* 3144*

Individuals 8170 2745 2985 3111 3184 3320 3216 3088

Age (mean (SD)) 11.92 (3.54) 11.99 (3.66) 11.87 (3.68) 11.80 (3.62) 11.80 (3.54) 11.98 (3.42) 12.11 (3.38) 11.90 (3.40)

Age Group (%)

  Pre-School (2–4) 2960 (1.7) 527 (2.2) 535 (2.0) 517 (1.8) 538 (1.8) 389 (1.4) 294 (1.1) 160 (1.0)

  Lower Primary (5–7) 18,964 (10.6) 2631 (11.1) 3207 (11.9) 3478 (12.1) 3350 (10.9) 2313 (8.6) 2321 (9.1) 1664 (10.6)

  Upper Primary (8–11) 59,446 (33.3) 7311 (30.7) 8689 (32.2) 9649 (33.4) 10,536 (34.3) 9515 (35.2) 8322 (32.5) 5424 (34.5)

  Lower Secondary 
(12–14)

44,310 (24.8) 5787 (24.3) 6139 (22.8) 6554 (22.7) 7659 (24.9) 7041 (26.1) 7035 (27.5) 4095 (26.0)

  Upper Secondary 
(15–17)

52,977 (29.7) 7538 (31.7) 8398 (31.1) 8660 (30.0) 8646 (28.1) 7748 (28.7) 7608 (29.7) 4379 (27.9)

Sex (%)

  Girls 48,720 (27.3) 5993 (25.2) 7342 (27.2) 7926 (27.5) 8208 (26.7) 7233 (26.8) 7307 (28.6) 4711 (30.0)

  Boys 129,937 (72.7) 17,801 (74.8) 19,626 (72.8) 20,932 (72.5) 22,521 (73.3) 19,773 (73.2) 18,273 (71.4) 11,011 (70.0)

SIMD 2020 Quintile (%)

  1 - Most Deprived 15,172 (8.5) 2282 (9.6) 2334 (8.7) 2333 (8.1) 2502 (8.1) 2105 (7.8) 2303 (9.0) 1313 (8.4)

  2 36,201 (20.3) 5129 (21.6) 5750 (21.3) 5983 (20.7) 6295 (20.5) 5415 (20.1) 4729 (18.5) 2900 (18.4)

  3 40,205 (22.5) 5217 (21.9) 6264 (23.2) 6483 (22.5) 7195 (23.4) 6240 (23.1) 5513 (21.6) 3293 (20.9)

  4 46,431 (26.0) 5741 (24.1) 6331 (23.5) 7344 (25.4) 8094 (26.3) 7205 (26.7) 7095 (27.7) 4621 (29.4)

  5 - Least Deprived 40,648 (22.8) 5425 (22.8) 6289 (23.3) 6715 (23.3) 6643 (21.6) 6041 (22.4) 5940 (23.2) 3595 (22.9)

Urban Rural Classification (%)

  Urban 94,529 (52.9) 12,896 (54.2) 14,581 (54.1) 15,292 (53.0) 16,005 (52.1) 14,153 (52.4) 13,449 (52.6) 8153 (51.9)

  Small Town 29,915 (16.7) 3705 (15.6) 4289 (15.9) 4603 (16.0) 5263 (17.1) 4756 (17.6) 4558 (17.8) 2741 (17.4)

  Rural 54,213 (30.3) 7193 (30.2) 8098 (30.0) 8963 (31.1) 9461 (30.8) 8097 (30.0) 7573 (29.6) 4828 (30.7)
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with 4460 (24%) appearing in both. Three thousand seven 
hundred ten children had a prescription but no referral 
(45% of all with a prescription) and 10,562 had a refer-
ral but no mental health prescription (48% of all with a 
referral). The mean annual number of prescriptions was 
25,522 (for an average of 3093 individuals) and the mean 
annual number of specialist CAMHS referrals was 3125 
(for an average of 2823 individuals).

Mental health prescriptions
General trends
The monthly rate of mental health prescriptions (for any 
medication listed in supplementary Table S3) per 1000 
children has risen by 56% over the study period, from an 
average of 20 per month in 2015 to 31 per month up until 
the end of May in 2021. A drop in monthly rate of pre-
scription can be seen at the start of the 1st UK COVID-
19 lockdown in March 2020. There is a prolonged drop in 
the rate of prescriptions for melatonin specifically from 
August 2019 to August 2020 (Fig.  1) which represents 
either a real drop in the number of prescriptions dur-
ing this period, or that prescriptions for melatonin were 
filled with preparations which are not recorded as billable 

items in the PIS dataset (S. McTaggart, personal commu-
nication, 14th September 2021). Supplementary Figs. S1, 
S2, S3, S4 and S5 are replications of Figs.  2, 3, 4, 5 and 
6 in the main body of this manuscript using data which 
excludes all melatonin prescriptions.

Rises in the rate of prescription are observed for each 
class of medication apart from treatments of substance 
dependence (Fig. 2). Prescriptions of medications to treat 
anxiety and sleep disorders (Hypnotics and Anxiolytics) 
have increased 91% from 565 per month in 2015 to 1082 
in 2021. When melatonin is excluded, prescriptions in 
this class reduced between 2015 and 2021 (Fig. S1). Anti-
depressant prescriptions have risen by 59% (316 monthly 
in 2015, 502 in 2021), ADHD medications have risen by 
45% (965 in 2015, 1395 in 2021) and drugs used for psy-
choses and related disorders have risen by 35% (118 in 
2015, 159 in 2021), although most of this rise occurred 
between 2015 and 2016 and the subsequent trend is not 
clear.

The monthly rate of mental health prescription per 
1000 children has increased over the study period in 
each age group apart from the youngest (Fig. 3). Rates of 
prescription have consistently been higher in older age 

Table 2  Summary of referrals to specialist CAMHS

*Data for 2021 are partial and cover to the end of October only. Monthly average for 2021 has been calculated from the number of months available

Overall Year

2015 2016 2017 2018 2019 2020 2021 (Jan - Oct)*

Referrals 21,874 3186 3045 3059 3265 3329 3044 2946

Mean Monthly Referrals 267 266 254 255 272 277 254 295*

Individuals 15,022 2848 2757 2787 2986 3044 2747 2595

Age (mean (SD)) 11.81 (3.91) 11.53 (4.19) 11.52 (4.15) 11.53 (4.09) 11.70 (4.02) 11.81 (3.76) 12.30 (3.51) 12.28 (3.49)

Age Group (%)

  Pre-School (2–4) 1100 (5.0) 234 (7.3) 211 (6.9) 199 (6.5) 208 (6.4) 125 (3.8) 68 (2.2) 55 (1.9)

  Lower Primary (5–7) 2699 (12.3) 436 (13.7) 417 (13.7) 410 (13.4) 398 (12.2) 413 (12.4) 310 (10.2) 315 (10.7)

  Upper Primary (8–11) 5057 (23.1) 694 (21.8) 680 (22.3) 723 (23.6) 711 (21.8) 854 (25.7) 714 (23.5) 681 (23.1)

  Lower Secondary (12–14) 6214 (28.4) 804 (25.2) 812 (26.7) 810 (26.5) 985 (30.2) 953 (28.6) 929 (30.5) 921 (31.3)

  Upper Secondary (15–17) 6804 (31.1) 1018 (32.0) 925 (30.4) 917 (30.0) 963 (29.5) 984 (29.6) 1023 (33.6) 974 (33.1)

Sex (%)

  Girls 11,000 (50.3) 1556 (48.8) 1437 (47.2) 1422 (46.5) 1581 (48.4) 1654 (49.7) 1691 (55.6) 1659 (56.3)

  Boys 10,874 (49.7) 1630 (51.2) 1608 (52.8) 1637 (53.5) 1684 (51.6) 1675 (50.3) 1353 (44.4) 1287 (43.7)

SIMD 2020 Quintile (%)

  1 - Most Deprived 1761 (8.1) 290 (9.1) 233 (7.7) 225 (7.4) 284 (8.7) 269 (8.1) 237 (7.8) 223 (7.6)

  2 4123 (18.8) 645 (20.2) 583 (19.1) 554 (18.1) 611 (18.7) 642 (19.3) 546 (17.9) 542 (18.4)

  3 4538 (20.7) 663 (20.8) 686 (22.5) 660 (21.6) 637 (19.5) 646 (19.4) 625 (20.5) 621 (21.1)

  4 6196 (28.3) 825 (25.9) 837 (27.5) 903 (29.5) 947 (29.0) 981 (29.5) 875 (28.7) 828 (28.1)

  5 - Least Deprived 5256 (24.0) 763 (23.9) 706 (23.2) 717 (23.4) 786 (24.1) 791 (23.8) 761 (25.0) 732 (24.8)

Urban Rural Classification (%)

  Urban 11,542 (52.8) 1712 (53.7) 1571 (51.6) 1581 (51.7) 1719 (52.6) 1790 (53.8) 1604 (52.7) 1565 (53.1)

  Small Town 3755 (17.2) 555 (17.4) 546 (17.9) 529 (17.3) 565 (17.3) 537 (16.1) 515 (16.9) 508 (17.2)

  Rural 6577 (30.1) 919 (28.8) 928 (30.5) 949 (31.0) 981 (30.0) 1002 (30.1) 925 (30.4) 873 (29.6)



Page 7 of 18Ball et al. BMC Psychiatry           (2023) 23:22 	

Fig. 3  Monthly mental health prescription rate per 1000 children by school age group. Note: the drop in melatonin prescriptions recorded from 
mid 2019 to mid 2020 is more pronounced in younger ages. Dashed line represents the start of the 1st UK COVID-19 lockdown

Fig. 4  a) Monthly prescription rate per 1000 children by sex. b) Count of unique individuals with a mental health prescription by age at 
prescription. Note: includes period of lower melatonin prescribing which is more prominent for boys
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groups. The largest increase over the period was for chil-
dren in the lower primary school age group, which rose 
by 60% from an average of 10 prescriptions per month 
per 1000 children in 2015, to 17 per month in 2021. The 
rate of prescription in pre-school aged children dropped 
by 22% from an average of 2 per month per 1000 children 
in 2015 to 1.7 per month in 2021. Excluding prescriptions 
for melatonin did not dramatically change trends by age 
(Fig. S2).

The monthly prescription rate per 1000 children 
increased for both boys and girls over the study period 
(Fig.  4a). Boys had consistently higher rates of pre-
scription over the study period, but girls saw the larger 
increase. The monthly rate of prescription per 1000 
children for boys rose by 45% from an average of 29 per 
month in 2015 to 43 in 2021. For girls the rate was 10 per 
month in 2015 and rose by 84% to 19 per month in 2021. 
The drop in melatonin prescriptions had a more marked 
effect on monthly prescription rates for boys than girls in 
2019 and 2020 but does not affect the 2021 average rate. 
Overall trends of increasing prescriptions for both boys 
and girls, but larger increases for boys were also evident 
when melatonin prescriptions were excluded (Fig. S4a).

Group differences
Over the whole study period boys accounted for 73% of 
total prescriptions and 57% of unique individuals with 
a prescription. The overall rate of prescription for boys 
(28 per person) was double that of girls (14 per per-
son). Prescriptions for girls are mostly concentrated in 

older ages and the distribution of prescriptions gener-
ally increases with age (Fig. 4b). The distribution of age 
at prescription for boys is more evenly spread than for 
girls, with a larger number of individuals receiving a 
prescription at all ages apart from the oldest ages (16 
and 17 years) where more girls received prescriptions. 
Gender differences in prescribing are consistent over 
the study period and mental health prescribing has 
increased for both boys and girls (Fig. 4a) although the 
increase was larger for boys. These patterns are main-
tained when prescriptions for melatonin are excluded 
(Fig. S4a and b).

The medicines with the most prescriptions over the 
whole study were used to treat ADHD (top drug: meth-
ylphenidate hydrochloride) and were more common 
for boys and in younger age groups. Medications to 
treat ADHD accounted for more than half of all men-
tal health prescriptions for children in upper primary 
and lower secondary school (Fig.  5). The medicines 
prescribed to the most individuals was medication for 
sleep disorders (top drug: melatonin) which are mostly 
prescribed in younger ages. Antidepressants had the 
second-most individuals who received a prescription 
with 3427 over the study and they are the most pre-
scribed for upper secondary aged children (Fig.  5). 
Excluding prescriptions for melatonin dramatically 
reduces the share of medications in the hypnotics and 
anxiolytics class in all age groups (Fig. S3), with treat-
ments for ADHD becoming the most common and 
accounting for 90% of prescriptions for those aged 
between 2 and 11 years.

Fig. 5  Proportion of total prescriptions by BNF Section and school age group
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Inequalities by area deprivation
There is a clear social gradient in mental health prescrib-
ing by home  area socioeconomic deprivation. Over the 
whole study period, the average annual rate of prescrip-
tion for children living in the most deprived 10% of neigh-
bourhoods was double that of the least deprived, with 34 
prescriptions per 100 children in the most deprived areas 
and 17 per 100 in the least deprived. The average annual 
proportion of the population in the most deprived 10% 
of neighbourhoods receiving a mental health prescrip-
tion was 4%, which was double the proportion in the least 
deprived decile at 2%. The mean age at first prescription 
for those in the most deprived decile is 11.9 years (SD: 
4.4), almost 11 months younger than those in the least 
deprived decile (Mean: 12.8 years SD: 3.8).

The social gradient was consistent over the study 
period, with those in the most deprived decile receiv-
ing around 23 additional prescriptions per year per 100 
children compared with those in the least deprived decile 

(Fig.  6a). Relative to the average for the whole popula-
tion the annual rate of mental health prescription in 
the most deprived area was between 40 and 50% higher 
(Fig. 6b). Inequalities in prescription rates by area depri-
vation remained when prescriptions for melatonin were 
excluded (Fig. S5a and b).

Specialist CAMHS referrals
General trends
The rate of referrals to specialist CAMHS rose by 9% 
from 32 per 1000 children per year in 2015, to 35 in 
2021. In 2015 the mean number of referrals to special-
ist CAMHS per month was 266, which rose by 11% to a 
mean of 295 through October in 2021. The increase in 
monthly referrals has mainly occurred in the period fol-
lowing the first UK COVID-19 lockdown in March 2020, 
after an initial drop in referrals (Fig. 7a).

There were different patterns of referral through time 
by age group, with decreasing referrals for younger 

Fig. 6  a) Slope Index of Inequality and b) Relative Index of Inequality for annual mental health prescriptions per 100 children by area deprivation. 
Point ranges denote annual SII and RII with confidence intervals. Dashed lines denote mean annual SII and RII over the entire study period and the 
shaded red area represents the mean annual confidence intervals
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children and increasing referrals for older age groups 
(Fig. 7b). Children in the youngest age group had a 70% 
reduction in the rate of referrals per quarter from an 
average of 2.9 per 1000 children per quarter in 2015, to 
0.9 per 1000 per quarter in 2021. For the oldest age group 
this number increased by 23% from an average of 14 per 
1000 per quarter in 2015 to 17 per 1000 per quarter in 
2021.

Group differences and change
The monthly specialist CAMHS referral rate was the 
same between boys and girls until the start of the first UK 
COVID-19 lockdown, after which there was an increase 
for girls but not for boys (Fig. 8a). Both boys and girls had 
average monthly referral rate of 2.7 per 1000 children in 
2015 which rose by 25% for girls in 2021 to 3.4 per 1000 
per month and fell 6% for boys to 2.5.

The distributions of age at referral differ for boys 
and girls (Fig.  8b). For boys, referral rates are higher at 
younger ages and remain steady through the teen years. 
Boys have more individuals with a referral at each year of 
age than girls up until 11 years. Referrals for girls follows 
a different pattern, with growing numbers of individuals 

referred as age increases, until 12 when there is a rapid 
rise in referrals.

Inequalities by area deprivation
Over the entire study period, there is a gradient in refer-
ral rates by home area deprivation level. The rate of refer-
ral for children living in the most deprived areas is 1.9 
times that in the least deprived areas. The social gradi-
ent has been consistently high over the study period. The 
most deprived areas see between 2 and 2.5 additional 
referrals per 100 children each year (Fig. 9a). The rate of 
referral in the most deprived areas has been between 30 
and 40% higher than the average of the whole popula-
tion each year (Fig. 9b). The mean age at which children 
in the most deprived areas are first referred to specialist 
CAMHS is 10 years and 5 months, over a year younger 
than the average in the least deprived areas (mean: 
11 years and 8 months).

Rejected referrals
The proportion of referrals to specialist CAMHS which 
were rejected nearly doubled from 17% in 2015 to 30% in 
2021 (Fig.  10a). The proportion of referrals which were 
rejected increased following the first UK COVID-19 

Fig. 7  a) Monthly rate of referrals per 1000 children b) Quarterly referral rate per 1000 children by age group (January 2015 to October 2021)
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lockdown (Fig.  10a). Characteristics of people with 
rejected referrals also changed through time. The pro-
portion of referrals for boys that were rejected increased 
throughout the study period. In contrast, the proportion 
of referrals for girls that were rejected remained roughly 
static until after the 1st COVID-19 lockdown when their 
rejection rate rose (Fig. 10b). Between 2015 and the end 
of 2017 rejection rates were between 10 and 20% for all 
age groups. Since 2018, the proportion of referrals being 
rejected in pre-school aged children rose to 67% in 2021 
while rejection rates for secondary school aged children 
remained steady at roughly 20% (Fig. 10c).

Accepted referrals
Changes in the populations receiving referrals and rejec-
tions has changed the characteristics of who was able 
to access specialist CAMHS treatment over the study 
period. The proportion of new patients receiving spe-
cialist outpatient treatment who were girls increased 
from an even standing with boys in the early part of the 
study period, to almost two-thirds girls each month in 

2021 (Fig. 11). Since January 2019 there has only been 1 
month in which more accepted referrals were for boys. In 
addition, the mean age of children whose referrals were 
accepted increased over the study period, from 11 years 
and 4 months (SD: 4.2) in 2015 to 12 years and 10 months 
(SD: 3.2) in 2021.

Discussion
Principle findings
We found a substantial increase of mental health pre-
scribing in children across medicines used to treat a 
variety of mental health conditions – with rates of anti-
anxiety and sleep medication prescriptions increasing by 
90% and anti-depressants by 60%. There are stark differ-
ences in who is receiving prescriptions for mental health 
drugs – in younger children prescriptions are predomi-
nantly for boys to treat ADHD, and in older children pre-
scriptions are predominantly for girls to treat depression.

Overall, we found that referrals to specialist CAMHS 
were stable until the 2020 COVID-19 lockdown, after 
which there was an increase particularly among girls and 

Fig. 8  a) Monthly referral rate per 1000 children by sex. b) Distribution of age at referral for unique individuals by sex
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those in older age groups. We found that the proportion 
of referrals which were being rejected increased before 
the COVID-19 pandemic, then accelerated following the 
first 2020 lockdown. The increase in rejected referrals has 
had the biggest impact in the youngest ages and for boys. 
This has resulted in a static number of accepted referrals 
but a change in the characteristics of the treated popu-
lation who are more likely to be girls and in older age 
groups.

We also found a clear and persistent social gradient by 
area deprivation for rates of both mental health prescrib-
ing and specialist CAMHS referral. Rates for both pre-
scribing and referrals to specialist care for children living 
in the most deprived areas were twice as high compared 
with the least.

Strengths and limitations
The data used in this study are comprehensive for the 
entire population of children in the NHS Grampian 
region. The Prescribing Information System database is 

the definitive data source for medicines prescribed and 
dispensed in the community in Scotland. The CAMHS 
referrals data used in this study are required to be 
recorded locally by the Scottish Government for quar-
terly reporting of national statistics on patient waiting 
times. This work adds value to these high-quality admin-
istrative healthcare records through individual level link-
age of socioeconomic and demographic information. 
Investigation of the individual level records also reveals 
trends which are not captured in aggregate statistics 
available as open data. This detailed descriptive analysis 
will support future research aiming to identify potential 
mechanisms which may explain these findings, inform 
service planning and policies to provide treatment for 
equitably. This work was also informed by public involve-
ment and engagement activities at each stage, including 
in research design, analysis methods and interpretation 
of results. A full description of these activities is included 
in the supplementary materials (Table S1).

Fig. 9  a) Slope Index of Inequality and b) Relative Index of Inequality for annual specialist CAMHS referrals per 100 children by area deprivation. 
Point ranges denote annual SII and RII with confidence intervals. Dashed lines denote mean annual SII and RII
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The data available to this study are of a high quality but 
do not represent the totality of mental health care ser-
vices which are available to children and young people. 
Unmeasured/alternative sources of treatment for men-
tal health (e.g. lower Tier community-based CAMHS or 
private and charitable organisations) are mostly aimed 

at people with lower severity needs. Due to the admin-
istrative nature of these data sources there is very little 
information relating to clinical indications. In the case of 
prescribing data, although medicines are grouped in the 
BNF based on their common usage, some medications 
are indicated for the treatment of a variety of conditions 

Fig. 10  a) Monthly proportion of referrals rejected b) Monthly proportion of referrals rejected by sex c) Quarterly proportion of referrals rejected by 
age group
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or can be used ‘off license’. This means that we are unable 
to determine conclusively why any given prescription has 
been given to a patient. For CAMHS referrals, additional 
information was not available about the clinical com-
plaints of those receiving referrals, or for those whose 
referrals are rejected. It is therefore not possible to deter-
mine the reason for a rejected referral or whether those 
whose referrals are rejected receive subsequent treat-
ment elsewhere for the complaint which prompted the 
initial CAMHS referral. An audit of rejected referrals in a 
number of Scottish NHS health boards found that a large 
majority of rejected referrals were classed as ‘unsuitable’ 
(i.e. they did not meet the health board criteria for refer-
ral due to severity or the nature of the complaint) or that 
not enough information was supplied in the referral for it 
to proceed [26].

How does it compare with other work?
Sex/gender
Epidemiological studies of neurodevelopmental and 
mental health disorders and service use in children and 
young people consistently report gender differences. 
This study is concordant with national reporting for 
the whole population (including adults) which found 
markedly higher levels of mental health prescribing 
for females than males, apart from medicines used to 
treat ADHD [16]. Open data for CAMHS referrals do 
not include a breakdown by sex so it is not possible to 
compare the pattern of increasing referrals for females 
in Grampian following the pandemic with the national 

picture. However, an audit of rejected referrals in seven 
Scottish health boards found that males accounted for 
a larger proportion (54%) than females, which is con-
cordant with the findings of this work. The audit was 
conducted over a single year, so it is not possible to 
comment on trends through time.

A rapid literature review conducted in 2019 by the 
Scottish Government [23] looked specifically at evi-
dence of worsening mental wellbeing among adoles-
cent girls in Scotland. This found evidence of generally 
increasing prevalence of self-reported poor mental 
wellbeing in a variety of indicators among adolescents 
generally, but particularly for adolescent girls. The 
review concluded that there is little robust causal evi-
dence to explain this observation.

There are competing hypotheses about whether 
the observed differences in mental health service use 
reflect natural differences in incidence and prevalence 
of mental health disorders between boys and girls, 
socially constructed expectations around mental health 
and behaviours, or the way these expectations influ-
ence professionals who make or assess referrals. Boys 
and girls are thought to manifest their mental health, 
social and behavioural patterns in different ways [37], 
although it is unclear the extent to which this is a con-
sequence of biological or social processes. There is also 
concern that neurodevelopmental diagnostic criteria 
may not adequately reflect symptom manifestations 
in females [38], which may lead to delays in or lack of 
diagnosis and/or treatment compared with younger 
boys [39].

Fig. 11  Monthly proportion of accepted referrals which were for girls (2015–2021). Dashed line indicates even referral acceptance for boys and girls
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Prevalence of poor mental health
Alongside our findings of increasing mental health pre-
scribing and CAMHS referrals in children and young 
people over time, other work has observed a national 
increase in the prevalence of poor mental health [40]. 
The Scottish Schools Adolescent Lifestyle and Sub-
stance Use Survey (SALSUS), which looks specifically at 
13- and 15-year olds found continuous rises in the pro-
portion with borderline or abnormal responses to the 
Strengths and Difficulties Questionnaire (SDQ) from 
2010 to 2018 [41]. They also found that the average War-
wick-Edinburgh Mental Wellbeing Scale (WEMWBS) 
had decreased between 2015 to 2018, which suggests 
worsening mental wellbeing. Both indicators also had 
clear patterns by sex, with 15-year-old girls having the 
highest rate of borderline/abnormal SDQ and the low-
est average WEMWBS scores. The Scottish Health Sur-
vey (SHeS) also looked at WEMWBS scores in children 
aged between 13 and 15 and found higher mental wellbe-
ing scores in boys than girls [7]. SALSUS reported social 
gradients in both SDQ and WEMWBS scores by depriva-
tion, with the highest rates of poor mental health being 
found in the most deprived areas.

Potential mechanisms
The aims of this study are descriptive in nature and it is 
not possible to determine the mechanisms which pro-
duce the observed trends. For instance, increasing mental 
health prescribing and referrals to CAMHS could result 
from increasing prevalence of mental health disorders in 
the population, improved recognition of the need to seek 
help among young people and their carers, or improved 
access to treatments and referral pathways.

The same is also true of sex differences in referral 
and treatment for mental health conditions, although 
increasing CAMHS referral in girls but not boys since the 
start of the COVID-19 pandemic should prompt further 
investigation. Patterns of help-seeking behaviour may dif-
fer between boys and girls and this may also interact with 
age. Girls tend to appear in these records at older ages 
and in larger numbers, whilst boys are more likely to be 
in younger age groups. It may be that girls present later 
because their needs are not recognised at earlier ages, 
or that boys in need are less likely to be referred for or 
receive treatment once they reach adolescence.

Local changes in the demographics of the population 
treated by CAMHS, with higher rejections for younger 
boys and higher acceptances for older girls, predated the 
onset of the COVID-19 pandemic. Given the roughly 
static number of accepted referrals throughout the study 
period, this change in those accepted for treatment 
may reflect a conscious change in service prioritisation 

or greater levels of clinical acuity in specific popula-
tion groups. Without more detailed information around 
reason for referral or rejection, this is not possible to 
determine.

Higher incidence of mental health prescribing and 
referral for specialist CAMHS for children in the most 
deprived areas has been persistent throughout the study 
period. The mechanisms through which area-level depri-
vation could influence mental health are varied [42] and 
include a lack of access to material resources, support 
services and socioeconomic opportunities which might 
improve mental wellbeing.

Unanswered questions and future research
Future work should explore the incidence and prevalence 
of diagnosable mental health conditions to allow for com-
parison with patterns of increasing mental health pre-
scription and increasing demand for specialist CAMHS. 
This would help to determine whether patterns from 
administrative and service use sources reflect underlying 
trends in incidence or changes in recognition of mental 
health conditions and help-seeking behaviour.

More comprehensive data from primary care and other 
mental health support services available to children 
and young people should be made available for future 
research. In particular, community-based services (e.g. 
CAMHS Tier 1 and 2) and GP data should be prioritised 
as these are likely to be the first point of contact with 
health professionals for people in need of support around 
mental health. Data from educational settings and chari-
table organisations providing mental health support are 
also likely to provide useful information. Future analysis 
of mental health prescribing and CAMHS referral should 
incorporate more detailed information related to clinical 
indications as well as reasons for referral and rejection. 
Public involvement in this work highlighted that deeper 
analysis of rejected referrals in the future was impor-
tant and that this should explore patient pathways using 
routine sources of data as well as make use of qualitative 
methods to explore help seeking behaviours in children 
and their carers.

Whilst we have been able to describe patterns in pre-
scribing and CAMHS referral by some demographic and 
socioeconomic characteristics, other important factors 
have not been possible to investigate. The limited availa-
bility and poor quality of ethnicity indicators in adminis-
trative healthcare records may underestimate inequalities 
[43] and individual or household indicators of socioeco-
nomic position were not available to us. Future research 
should look to link reliable sources of social data with 
administrative health records to better understand the 
complex mechanisms which influence child and adoles-
cent mental health and service/treatment access.
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Conclusions
The findings of this work indicate there is a bottleneck 
between rising mental healthcare need at the primary 
level (prescriptions) and the static size of the popula-
tion of children treated by specialists in tertiary care. 
This study also found substantial differences in care use 
between the sexes at different ages, and much higher 
need in the most socioeconomically deprived communi-
ties. Children’s mental health care services should con-
sider structural changes in provision which account for 
different patterns of need for these different populations. 
Frequent monitoring of care use is needed, as indicated 
by the rapid changes we found in specialist CAMHS 
referrals for older adolescent girls since the start of the 
COVID-19 pandemic.
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Table S1 
Patient and public involvement (PPI) in this study, described using the GRIPP 2-SF checklist (Staniszewska et al., 2017)  

Section and topic Item 

1: Aim 
Report the aim of the 
study 

We wanted to look at the mental health care offered for children and young people in the Grampian Health Board region using healthcare 
administrative information on community prescriptions and referrals to outpatient Child and Adolescent Mental Health Services (CAMHS) 
(from 2015 to 2021). We ensured this information would be accessed safely without seeing names, dates of birth or addresses. We set out 
to study the types of care young people and children received, to see if there are disparities in who received care and to compare care before 
and after the COVID-19 pandemic.  

2: Methods 
Provide a clear 
description of the 
methods used for PPI in 
the study 

Our PPI leads co-developed a PPI framework based on the NIHR: National Institute for Health and Care Research guidance with the funder, 
and a local plan of specific PPI activities. We created and trained a patient and public involvement and engagement group (known as the 
ACHDS PPIE group), including nine people from the local community, with diverse backgrounds and experiences (i.e., a neuroscience and 
psychology student, retired science teacher, retired accountant, retired chemist, retired engineer, retired schoolteacher, cancer nurse, 
volunteers supporting young people and people with mental health problems, carer, cancer survivor, a patient with a chronic condition). All 
are interested in promoting health data use for health and social care improvement. We interacted with the group through online group 
discussions and via emails. We consulted the group on the planned activities. The group assisted the research team at all project 
development and execution stages. They were involved in refining the focus of the research questions, developing a plan of analysis, and 
sense-checking interpretations of results. They checked outputs for readability and comprehension. Members of the group contributed to 
edits of articles and are co-authors. The group made suggestions of contacts in their networks who may have relevant insights or experience 
to contribute to the project and on how to share the findings with a broader public. Following the group's advice, we hosted an online 
discussion with people who have relevant experience in supporting young people – we called ‘advocates of young people’ (including carers 
or parents and people working with families and children in the community). This group of advocates for young people was involved in 
checking if the near-final findings make sense, if they are useful and relevant. Both groups made suggestions for further research.  

3: Results 
Outcomes—Report the 
results of PPI in the 
study, including both 
positive and negative 
outcomes 

When the analytical team presented the initial research question to the ACHDS PPIE group followed by a group discussion, the ACHDS PPIE 

group: 

• Highlighted the importance of understanding the “context”: what services are available (e.g., rural vs urban differences in access), how 

easily services could be accessed, “who are we missing out there” because of unavailable or incomplete data.  

• Suggested to link data, if possible, to provide a more complete picture, for example, looking at school records.   

• Recommended engaging with young people and those who surround them for sense checking our interpretations (i.e., “making sure we 

do not misrepresent the stories of real people behind the numbers”). 

When presented with the interim results for mental health prescribing data during a group discussion, the ACHDS PPIE group provided the 

following: 

Feedback on methods of presenting the findings: 

https://www.bmj.com/content/bmj/358/bmj.j3453.full.pdf
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Section and topic Item 

• The concept of rate that we were concerned the public may not understand, the group found understandable, regardless of the person's 
background, because rates have been frequently used in communication about COVID-19 infections.  

• We were told our ability to describe findings using plain English has improved. 

• When the SIMD (Scottish Index of Multiple Deprivation) was introduced, they suggested we explain the acronym SIMD; we use the term 
'factors' instead of 'domains' (which the public will be less familiar with) and add labels to the legend. 

• The group liked graphs to show trends over time.  

• Suggested that tables are too complex for the public to understand, suggested that each table would need to be explained separately 
and offered ideas about what could be discussed. 

 
Commented on unexpected findings: 

• “How come people in deprived areas were prescribed more given the known issue with access to services - one of the SIMD factors?” –

the group suggested the need to highlight that prescription is the most basic and most readily available treatment, and most of those 

prescriptions would be through a general practitioner. The group felt it would be good to provide, is possible, the source of prescribing. 

• “Those 26 MH prescriptions per 100 people in less deprived areas still sounds like a lot” -   the group suggested we consider if the findings 

are comparable to the national average and overall acknowledge the limitations making it clear that this work is about the extent of the 

problem and does not cover why medications were prescribed and whether prescribing was beneficial. 

 
 Suggested considerations for interpretations:   

• “What's the definition of prescription?” – state it upfront and consider the benefits (such as good completion) and downsides (such as 

referral source data is unavailable) of that administrative data used. 

• “What about other mental health treatments?” – consider that there are other forms of treatment (such as talking therapy) and that 

information is limited or not included in the analysis. 

• “How come ADHD is included in mental health disorders analysis?” - the term 'mental health prescriptions' can be misleading, so state 

what classification is used.  

• “What about age and sex differences?” - A graph showing a type of prescription and age would be useful and consider looking at the 

impact of the length of prescribing and new versus reoccurring prescriptions. 

• “What’s the effect of parental influence?” - while children can refuse treatment from the age of 12, they can be expected to be under 

the influence of parents. 

 
Advised whom we should speak to next and how: 

• The group advised to speak to adults surrounding young people: support groups (such as charities), schools, and non-statuary 
organisations (such as sports groups), including those operating in more deprived areas. The group advised we should ask those people: 
What has surprised you? Does it echo your experiences? What could be done about it? Based on the types of queries this group had, it 
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Section and topic Item 

would also be important to explore with people surrounding young people, what aspects of those findings we should try to understand 
better (to make recommendations for future research). 

• Advised to consider speaking to young people when results are finalised. 

• Advised that young people probably do not need anything beyond plain English statements; those supporting them would appreciate 
the map and simple graph (less so the table). 
 

Summary from a group discussion about the near-final results (including prescribing and referral data) with nine ‘advocates of young people’: 
 
The results presented echo their experiences. They were surprised with rejection rates of referrals to CAMHS; but contrary to what we 
thought, while the rejection rates increased, they expected these to be even higher. They observed that mental health needs increase in 
girls at around the age of 13 overlap with other patterns of behaviour at that age (like older girls losing interest in sports and experimenting 
with drugs and alcohol). Sex and deprivation differences, they said, need to be interpreted carefully, given the numbers may reflect 
differences in opportunities and abilities in access to care (such as implicit bias, health literacy, help-seeking behaviour, and emotional 
literacy), which are related to underlying complex socioeconomic and psychological factors (such as family size, mental health history of 
parents). Early prevention interventions at a school level, such as free-of-charge activities to promote good mental health for children of all 
ages, would be helpful. Also, the message was that “children must be seen earlier” and a systemic approach is needed (i.e., an 
organisation/system/policy-level intervention), through targeting key people surrounding young people (like investment in non-expert 
staff’s mental health support skills, advice for families about care access and finances, improving awareness of healthcare professionals, 
opening referrals for teachers). It is evident that COVID-19 has had a negative impact on mental health and/or care locally, and this 
information was needed to inform resource allocation planning.  
            The results were thought to raise a series of research questions, such as:  What are the contextual influences on onset of mental 
health issues and help seeking? Are diagnostic or referral criteria, or professional or implicit bias somehow contributing to gender bias in 
diagnosis of depression, ADHD, and eating disorders? How do we do support children to make sure they do not need referrals or are 
supported appropriately when referrals are rejected? What are the transition patterns between universal services (schools, GP, health 
visiting, outpatient care and so on) and quality of support they offer? 

 
When the near-final results (including prescribing and referral data and the summary from the discussion with ‘advocates of young people’) 
were discussed with the ACHDS PPIE group, the group provided:  
 
Feedback on methods of presenting for the public 

• To change the term ‘secondary care’- it is unclear, and the word secondary is also used in the context of education 

• The group preferred the graphs over the tables they saw last time - they liked the selected graphs, especially trend over time charts but 
grouped bar charts were felt to be hard to read for a person with dyslexia and suggested to try back-to-back bar graphs. 

• For the reporting and dissemination purpose, graphics need to be seen clearly, so they need to be in higher resolution with bigger font 
and one chart per slide. 
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Section and topic Item 

• They liked how first a key finding was stated in simple terms (e.g., ‘Boys receive more mental health prescriptions in younger ages and 
girls receive more in older ages’) 

• They said the graphs used are too alike, so a mixture of graphs and infographics would be welcome. 
 
Shared general impressions of findings:  

• The group described the findings as “interesting”, “disturbing”, “amazing”, “blown away by the figures” (especially age and sex 
differences). 

 
Made considerations for interpretations:   

• This data must be contextualised, so it is essential to compare it with national rates or other regions. 

• Can we compare children in the city and urban areas? 

• Why did rejection rates increase (e.g., not suitable, a matter of capacity, eligibility)? The same person can be referred several times 
before they get seen, is this captured and accounted for? 
 

The group felt that the findings “raise more questions than they answer…and more research is important”, and suggested the following 

questions warrant further research:  

• How will those experiences affect young people in the future? If more girls are seen in specialist care while boys hide problems, don’t 
address, and don’t ask or get help – what’s the impact? 

• Important to understand why young people are referred/rejected? 

• What is the impact and relevance of a lack of school provision during the pandemic on the observed trends? 

• What role can school play in addressing the observed problem? Investment in schools was a recurring theme.  

• Increasing numbers of children with ADHD in primary school (Do girls with ADHD present differently? What happens to young people 
with ADHD after school age – “ADHD doesn’t go away”?) 

• What is the potential role of experimenting with alcohol and drugs on those changes? 

• What is the mechanism for delivering changes? What upskilling is required? 

• What is the potential role of a decrease in interest in the sport in older girls on the observed effects? 

• Groups we should focus on (What about children that are missed by the system? What about vulnerable children?)  

Throughout the write-up phase for both the results paper and the methods paper, the ACHDS PPIE partners contributed to the lay sections 
and contributed to edits of the briefing paper and this article. 

4: Discussion 
Outcomes—Comment 
on the extent to which 
PPI influenced the study 

Public contributors’ advice resulted in additional analysis (such as stratifications by sex and age) and methodological considerations made 

(for a type of prescription, lengths of receiving medication, and new versus repeat referral). People who surround young people sense-

checked and contextualised our interpretations and drew implications for research.  
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Section and topic Item 

overall. Describe 
positive and negative 
effects 

          The ACHDS PPIE group also contributed significantly to improving the readability and accessibility of outputs, which each time served 
as an opportunity to reflect on the meaning of our work. They helped us develop lay-person-friendly ways of presenting data, reviewed 
outputs (i.e., presentations, lay summaries for project protocol and permissions, conference abstract, social media posts, project reports), 
and co-designed plans for involvement and engagement with target groups of public members.  

          Overall, public involvement in this study influenced essential aspects of the study and the following stages of our research cycle. This 

might have been related to several factors: 1) we have engaged with best practice guidance to decide what PPI will be done and how, 2) we 

have trained our ACHDS PPIE group, providing them with a ‘language’ needed to talk about data science and PPI), 3) ACHDS PPIE group was 

involved from the beginning which helps to create a sense of shared ownership and meaning, 4) we have taken detailed notes on and 

summarised all of our conversations, as well as produced actionable points from each interaction, proving that their contributions are valued 

and relevant. The right collective skills of PPI leads were essential, such as ample experience in facilitating group discussions, conducting text 

analysis, communicating clearly and with a purpose in a friendly and accessible manner, and experience in interdisciplinary collaborations. 

Having the right context, i.e., support from other PPI leads across the Networked Data Lab (NDL) programme, funding to finance public 

contributors’ time, and a supportive attitude of their involvement from the analytic team also assisted in the positive impact that PPI had 

on this study. Due to a lack of good practise examples, we had to create our PPI workstream from the ground up and at a rapid pace to meet 

funder deadlines, which was difficult and necessitated a new method of working within the team to enable an effective multi-disciplinary 

approach. The buy-in of our analytical team, as well as a noticeable shift in their appreciation of and for PPI, is a definite advantage. We have 

yet to implement our ACHDS PPIE group's recommendation to diversify the group's demographics by involving people from 

underrepresented communities (hard to reach groups), and we have not included young people with lived experience (for safeguarding 

reasons), so we have missed out on some critical perspectives. 

5: Reflections 
Critical perspective—
Comment critically on 
the study, reflecting on 
the things that went 
well and those that did 
not, so others can learn 
from this experience 

In our experience PPI is more effective with a whole system approach deploying established methods, such as those used in social sciences. 
Moreover, we observed the complexity and importance of the communication underpinning PPI and will develop this as a research theme. 
Developing a PPI framework using robust methods and building an effective public involvement communication model took significantly 
more time than initially anticipated. At this point, we find the set-up that works best for us is with a PPIE Lead responsible for critical thinking, 
planning, interpretation, and reporting (half day a week), assisted with management (communications, group discussions, actionable 
summaries from interactions - one and a half days per week) and administrative (emails, diary invites, PPI partner reimbursement - one and 
a half-day per week) support. As we continue to develop the PPI workstream within the NDL programme, where appropriate, we will involve 
people with lived experience earlier in the process.   
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Table S3. List of mental health medications by British National Formulary Section and Subsection
BNF Section 
Code

Section Name BNF Subsection 
Code

Subsection Name Approved Name

Melatonin
Zopiclone
Temazepam
Nitrazepam
Zolpidem
Chloral Hydrate
Cloral Betaine
Sodium Oxybate
Diazepam
Lorazepam
Buspirone Hydrochloride
Olanzapine
Risperidone
Aripiprazole
Chlorpromazine Hydrochloride
Quetiapine
Haloperidol
Sulpiride
Levomepromazine
Trifluoperazine
Promazine Hydrochloride
Lurasidone Hydrochloride

40202 Antipsychotic depot injections Aripiprazole
Lithium Carbonate
Sodium Valproate
Amitriptyline
Nortriptyline
Clomipramine Hydrochloride
Imipramine Hydrochloride
Lofepramine
Trazodone Hydrochloride
Dosulepin Hydrochloride

40302 Monoamine-oxidase inhibitors Phenelzine
Sertraline
Fluoxetine
Citalopram
Escitalopram
Fluvoxamine Maleate
Paroxetine
Mirtazapine
Duloxetine
Flupentixol
Venlafaxine
Agomelatine
Vortioxetine Hydrobromide
Methylphenidate Hydrochloride
Atomoxetine
Lisdexamfetamine Dimesylate
Dexamfetamine Sulfate
Modafinil
Guanfacine Hydrochloride

41001 Alcohol dependence Acamprosate Calcium
Nicotine
Varenicline Tartrate
Methadone Hydrochloride
Buprenorphine And Naloxone

402

401

40303

40304

40400

41002

41003

410

404

403

Selective serotonin re-uptake 
inhibitors

Other antidepressant drugs

CNS Stimulants and drugs used 
for ADHD

Nicotine dependence

Opioid dependence

40101

40102

40201

40203

40301

Hypnotics and Anxiolytics

Drugs used in psychoses and 
related disorders

Antidepressant drugs

CNS Stimulants and drugs used 
for ADHD

Drugs used in substance 
dependence

Hypnotics

Anxiolytics

Antipsychotic drugs

Drugs used for mania and 
hypomania
Tricyclic and related 
antidepressant drugs
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