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ABSTRACT

Introduction: We analysed the effects of antip-
sychotic drug prescribing in year 1 of treatment
for psychosis on future weight gain over S years.
Methods: We studied how weight changed
over 5 years after the first diagnosis of psycho-
sis/schizophrenia/schizoaffective disorder/delu-
sional disorder/affective psychosis in 17,570
individuals and investigated its association with
antipsychotic drug treatments prescribed in year
1 following diagnosis, over 30 years.

Results: The majority (65%) were aged
20-59 years at the time of first antipsychotic
prescription. Mean baseline body-mass-Index
(BMI) was similar in women versus men. Sub-
stantial increases in BMI were observed, with the
greatest categorical changes seen in the obese
(BMI > 30 kg/m?) subjects, increasing from 30
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to 43% for women and from 26% to 39% for
men, while 42% of people did not significantly
increase their weight. Individuals prescribed per-
phenazine/fluphenazine/amisulpride were most
likely to remain at normal-BMI, while individu-
als prescribed aripiprazole/quetiapine/olan-
zapine/risperidone in the first year were most
likely to gain weight/transition to overweight
(25.0-29.9 kg/m?)/obese (> 30.0 kg/m?) from a
normal BMI. The ‘typical’ agents thioridazine/
chlorpromazine/flupenthixol/trifluoperazine/
haloperidol were associated with an intermedi-
ate likelihood of BMI category change. In multi-
variate linear regression, factors associated with
weight-gain were younger age/female sex(both
p < 0.001), number of antipsychotic agents pre-
scribed in 1st year (p < 0.001), plus specific agents
aripiprazole (including 75% co-prescription or
as 2nd line/3rd line)/olanzapine/thioridazine
(p < 0.001), risperidone/quetiapine (p < 0.05).
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In multivariate logistic regression (weight
increase > 7%), the specific medication factors
were similar, with odds ratios(OR) for specific
medications ranging from quetiapine 1.09 (CI
1.00-1.21) to thioridazine 1.45 (CI 1.20-1.74).

Conclusion: Younger women were at elevated
risk for weight gain as were people prescribed
multiple antipsychotics in the 1st year. Some
older antipsychotics associated with as much
weight gain as the newer prescribed agents.
More than 40% of people did not put on weight.

Keywords: Psychosis; Longitudinal; Weight
gain; BMI; Prescribing; Antipsychotic; Sex
difference

Why we carried out this study?

Weight gain with all its adverse health con-
sequences has come to define the life experi-
ence of many people with schizophrenia and
other serious mental illnesses (SMI).

There are limited data on the longer-term pro-
file of weight change in people with a history
of treated psychosis and in particular how med-
ications may differentially influence the weight
change that people experience over time.

We have examined the effects of antipsy-
chotic prescribing in the first year of treat-
ment for psychosis on future weight gain
over an average period of 5 years from first
prescription.

What we learnt from the study?

A notable finding was the association of poly-
pharmacy in the first year following diagno-
sis with psychosis. Some older antipsychotics
associated with as much weight gain as the
newer prescribed agents.

Younger women were at elevated risk for
weight gain.

42% of people did not significantly increase
their weight.

INTRODUCTION

Weight gain with all its adverse health conse-
quences has come to define the life experience
of many people with schizophrenia and other
serious mental illnesses (SMI) [1, 2]. Early weight
gain predicts weight gain in the longer term [3],
with factors such as female sex and young age at
diagnosis associated with risk of greater weight
gain [4-7]. Genetic factors are a likely influence
modulating the degree of weight gain [8].

The prediction of who is going to gain weight
following antipsychotic initiation remains a
challenge for healthcare professionals working
in psychiatry, and for service users. There are
limited data on the longer-term profile of weight
change in people with a history of treated psy-
chosis, and in particular how medications may
differentially influence the weight change that
people experience over time.

We previously reported a more than 20-year
perspective on weight change post-SMI diagno-
sis in Greater Manchester, UK [7], with particular
focus on a history of psychosis versus bipolar
affective disorder. This showed that the changes
in BMI with treatment of non-affective psycho-
sis versus bipolar disorder are not significantly
different, while 43% maintained a healthy
weight in the first 5 years following antipsy-
chotic prescription.

We have now progressed to examine the
effects of antipsychotic prescribing in the first
year of treatment for psychosis on future weight
gain over an average period of 5 years from first
prescription. We did not include antipsychotic
dose in the analysis as there is little evidence
of a dose effect on weight change at clinically
therapeutic doses [9].

Methods

Deidentified data was extracted from the Greater
Manchester Care Record (GMCR) database. This
is an integrated database across primary care,
secondary care and mental health trusts (https://
gmwearebettertogether.com/research-and-plann
ing/) [10] covering a population of approxi-
mately 2.85 million people. Data were available
from 433 of 435 (99.5%) general practices.
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Fig. 1 Flowchart indicating how the study cohort was the derived from the full dataset

The ICD-10 classifications were: schizophre-
nia, schizotypal and delusional disorders. F20
(schizophrenia), F21 (schizotypal disorder), F22
(persistent delusional disorders), F23 (acute and
transient psychotic disorders), F24 (induced
delusional disorder), F25 (schizoaffective disor-
ders), F27 (other psychotic disorders not due to
a substance or known physiological condition),
F28 (other nonorganic psychotic disorders), and
F29 (unspecified nonorganic psychosis) [11].

A favourable ethical opinion was provided
by the GMCR [12] (reference: IDCR-RQ-036).
Deidentified data were used, as per the Health
Research Authority’s Governance arrangements
and in accordance with the Declaration of Hel-
sinki. Human ethics and consent to participate
declarations were not applicable.

We included health records of people aged
18 years or more who had been diagnosed for
the first time with first episode psychosis, schiz-
oaffective disorder, schizophrenia, delusional
disorder, psychosis associated with depression
or bipolar affective disorder between 1 Janu-
ary 1997 and 1 January 2018. Anyone with a

diagnosis of dementia was excluded. Given that
the data were from primary care, SNOMED and
READ codes were applied. Drug-induced psycho-
sis was not included in these codes.

Body mass index (BMI) in the time before
and after the first antipsychotic prescription was
determined. The ‘data window’ was anywhere
between 1998 and 2023. Townsend Index [13]
as a measure of socioeconomic situation was
included. In order to include data from an indi-
vidual they must have had at least one BMI
measurement prior to the first antipsychotic pre-
scribed prescription date, and had at least one
other BMI measurement between 4 and 6 years
later. BMI measurements of < 12 or > 70 kg/m?
were excluded.

Figure 1 shows a breakdown of the cohort
from the entire dataset, down to the cohort
used for modelling. The dataset is comprised of
104,982 individuals, which represents any per-
son with a history of the above conditions who
has been prescribed an antipsychotic medica-
tion, living in Greater Manchester.
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After filtering the entire dataset to individu-
als who were prescribed an antipsychotic agent
between April 1990 and June 2022, and had BMI
recorded before the first antipsychotic prescrip-
tion and at Se-year follow-up (between 4 and
6 years), the cohort was filtered down to 17,570
individuals (Fig. 1). The analysis in this study
focused on individuals that with ‘healthy’ or
‘overweight’ BMI at baseline (18.5-30 kg/m?).

As this analysis focuses on antipsychotic pre-
scriptions, we determined which antipsychotic
agent each person had been prescribed within
the first year of follow-up, as this is likely to be
the period that has the most impact on subse-
quent weight gain after 5 years [3]. Several col-
umns were created to indicate, for each individ-
ual antipsychotic, whether the individual had
been prescribed it in the first year of follow-up.

Statistical Analysis

Regression analyses (both univariate and multi-
variate) were conducted to determine how BMI
changes over time related to the prescription of
antipsychotic agents in the first year. In the mul-
tiple regression analysis, we included factors that
might influence weight trajectory over time. The
exact numbers in each analysis differed slightly
in relation to the specific analysis conducted.

Tables have been produced to show the pro-
portional changes in BMI categories between
baseline and 5-year follow-up. Regression anal-
yses were also performed to investigate which
antipsychotics and which demographics have
significant impact on BMI increase. A ker-
nel density plot was produced to visualise the
change in weight gain percentage between base-
line and S-year follow-up. A sensitivity analysis
was performed which considered all prescrip-
tions of each antipsychotic during the 5-year
follow-up, rather than just the first year.

All analysis was performed using R version
1.4.1103.

RESULTS

Baseline characteristics (relating to the closest
point to initiation of the first antipsychotic pre-
scription) are provided in Table 1.

Most people were in the age group 20-59 years
old when the first antipsychotic agent was pre-
scribed. BMI at baseline was similar in men
and women. 5 years after baseline, BMI had
increased more in women than in men. The
% BMI change by category was greatest for the
obese (BMI > 30 kg/m?) category at 30-43%
for women and 26-39% for men. This likely
included both people transitioning from normal
BMI to obese and from overweight as a category
to obese, while 42% of people did not signifi-
cantly increase their weight.

There was minimal change in those recorded
as underweight (BMI < 18.5 kg/m?). A higher
proportion of mean (78%) than women (69%)
were smokers. For those with a measured HbAlc,
this was higher in men then in women at base-
line with the difference maintained at 5-year fol-
low-up when HbAlc was 6-7 mmol/mol higher
than at baseline.

In Fig. 2, we show the relative change in BMI
for those of normal BMI (18-24.9 kg/mz) and
those overweight (25.0-29.9 kg/m?). There was
overall slightly less increase in BMI for those
who were overweight at baseline versus those
with a normal range BMI at baseline.

Tables 2 and 3 show the proportion of indi-
viduals moving between BMI categories between
baseline and 5-year follow-up, split by most pre-
scribed antipsychotic in the first year of follow-
up after anti-psychotic treatment initiation. The
tables show the top 12 most prescribed medi-
cations. Six medications (levomepromazine,
sulpiride, clozapine, zuclopenthixol, pimozide,
paliperidone) were excluded due to low num-
bers of individuals being prescribed them or in
the case of clozapine having the prescription
recorded in the primary care record (less than
100 prescriptions).

Table 2 shows the numbers of individuals in
each BMI category at 5-year follow-up for indi-
viduals that had a normal BMI (18.5-24.9 kg/
m?) at baseline. The rows relate to individual
antipsychotics that were prescribed to the
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Table 1 Breakdown of demographics and laboratory tests for cohort of individuals that have the necessary baseline and fol-

low-up BMI information

Female % Male %

Total 10,443 59% 7143 41%

Ethnicity White 8753 84% 5754 81%
Black 217 2% 228 3%
Asian 700 7% 599 8%
Mixed 93 1% 82 1%
Other 373 4% 274 4%
Not available 307 3% 206 3%

Avg baseline BMI, kg/m? () 27.5 (10,443) 27.1(7143)

Avg S-year BML, kg/m? (n) 29.7 (10,443) 29 (7143)

Avg baseline diastolic BP, mmHg () 774 (10,066) 78.2 (6678)

Avg S-year diastolic BP, mmHg (1) 77.9 (6348) 78.5 (4606)

Avg baseline systolic BP, mmHg () 124 (10,066) 128 (6678)

Avg S-year systolic BP, mmHg () 124 (6348) 128 (4606)

Avg baseline HbAlc, mmol/mol () 31.0 (1875) 34.1 (1490)

Avg S-year HbA1c, mmol/mol () 38.1(4883) 40.1 (4036)

Ever smoked Yes 7231 69% 5585 78%

Age at first antipsychotic (years) 0-19 3939 38% 2457 34%
20-39 2880 28% 2528 35%
40-59 3155 30% 1877 26%
60-79 299 3% 159 2%
80+ 2707 26% 1708 24%

Age at 2020 (years) 0-19 14 0% 19 0%
20-39 1857 18% 1269 18%
40-59 4449 43% 3228 45%
60-79 3220 31% 2206 31%
80+ 903 9% 421 6%

Bascline BMI category Underweight 469 4% 281 4%
Normal 3939 38% 2457 34%
Overweight 2880 28% 2528 35%
Any obesity 3155 30% 1877 26%

5-year BMI category Underweight 299 3% 159 2%
Normal 2707 26% 1708 24%
Overweight 2997 29% 2525 35%
Any obesity 4440 43% 2751 39%
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Fig.2 Kernel density plot showing percentage BMI change for individuals with zormal or overweight BMI at baseline

individual in the first year of follow-up ordered
by most prescribed antipsychotic agent.

The first prescriptions of antipsychotic agents
over the whole period of follow-up by individ-
ual were as follows: olanzapine 54%, risperi-
done 12%, quetiapine 10%, aripiprazole 6%,

amisulpride 4%, haloperidol 4%, chlorproma-
zine 2% and other antipsychotic 8%.
Prescription of perphenazine, fluphena-
zine, flupenthixol and amisulpride in the first
year after diagnosis associated with the least
weight gain. Prescription of olanzapine, risperi-
done or aripiprazole (75% of aripiprazole was

Table 2 BMI category changes at 5-year follow-up, for individuals with a normal BMI at baseline

Antipsychotic in year No change %  Changeto %  Changeto %  Changeto %  Total
1 (any prescription)  (remained normal Overweight any obesity under weight
BMI

Quetiapine 663 44 568 37 242 16 45 3.0 1518
Flupentixol 769 58 410 31 104 8 34 2.6 1317
Olanzapine 594 44 499 37 219 16 37 27 1349
Risperidone 356 44 301 38 116 14 28 35 801
Chlorpromazine 282 55 165 32 54 11 9 1.8 510
Aripiprazole 210 4 199 38 109 2110 19 528
Thioridazine 182 57 112 35 24 7 <5 12 322
Trifluoperazine 157 55 102 36 22 8 5 1.7 286
Haloperidol 161 54 98 33 26 9 13 44 298
Perphenazine 80 61 41 31 9 7 <5 1.5 132
Amisulpride 78 56 41 29 18 13 <5 2.1 140
Fluphenazine 59 56 36 34 7 7 <5 29 105

Values less than 5 have been changed to < 5 to protect individual confidentiality. An individual can appear in multiple rows if
they were prescribed multiple medications in the first year of follow-up. This table is ordered by total prescriptions.
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co-prescribed or prescribed as a 2nd- or 3rd-
line agent) associated with greater likelihood
to gain weight. Transition from a normal range
BMI to overweight (25.0-29.9 kg/m?) or obese
(> 30.0 kg/m?) was also associated with prescrip-
tion of these agents. Quetiapine was also asso-
ciated with a higher proportion of individuals
showing change in BMI category (normal to
overweight or normal to obese).

Prescription of the first-generation agents
chlorpromazine, thioridazine, trifluoperazine
and haloperidol was associated with an inter-
mediate likelihood of weight gain.

Table 3 shows parallel information to Table 2,
but only for individuals that had an overweight
BMI (25-29.9 kg/m?) at baseline. Overall trends
were similar, although risperidone was associ-
ated with a lower proportion of people transi-
tioning from overweight to obese BMI versus
normal to overweight/obese categories, with
thioridazine associated with a high propozr-
tion of people transitioning from overweight to
obese versus other antipsychotic agents. Some
first-generation oral antipsychotics were also

associated with a higher proportion of people
transitioning from overweight to obese. Again,
perphenazine was associated with the lowest
proportion of people transitioning to a higher
BMI category (overweight to obese).

Linear regression analysis was used to further
understand the association between each antip-
sychotic and weight gain, as well as the impact
of demographic factors on these associations.
The results of the univariate and multivariate
linear regression are displayed in Tables 4 and
5, respectively. A total of 359 individuals in the
final cohort were either missing ethnicity infor-
mation or deprivation scores (due to missing
location information) or both. These individu-
als were excluded from the regression analysis.

The main findings from the univariate analy-
sis are consistent with Tables 2 and 3. Aripipra-
zole in co-prescription or following olanzapine
or quetiapine (as the second or third agent pre-
scribed—75% of aripiprazole prescriptions) had
the greatest significant positive association with
weight gain followed by olanzapine and quetia-
pine, while haloperidol and perphenazine had

Table 3 BMI category changes for individuals with an overweight BMI at baseline

Antipsychoticinyear 1 ~ No change % Changed toany % Changed to normal % Total
(any prescription) (remained over- obesity or underweight

weight)
Quetiapine 546 43 547 43 175 14 1268
Flupentixol 598 54 379 34 127 12 1104
Olanzapine 444 45 420 43 122 12 986
Risperidone 264 50 157 30 104 20 525
Chlorpromazine 266 53 178 36 57 11 501
Aripiprazole 162 37 222 51 sl 12 435
Trifluoperazine 134 52 94 36 31 12 259
Haloperidol 113 40 118 42 53 19 284
Thioridazine 106 46 106 46 19 8 231
Perphenazine 76 60 40 31 11 9 127
Amisulpride 54 46 48 41 16 14 118
Fluphenazine 46 51 33 37 11 12 90

An individual can appear in multiple rows if they were prescribed multiple medications in the first year of follow-up. This

table is ordered by number of prescriptions for each medication
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Table 4 Univariate linear regression results for predicting BMI percentage increase

Variable Estimate p value 95% confidence interval Significance
Sex: male (reference: female) -197 <0.001 —2.67t0—-1.28 **(p < 0.001)
Age -0.27 <0.001 —-0.29t0-0.25 ***(p < 0.001)
Ethnicity: Black 216 0.056 ~0.06 t0 437 (p<0.1)
Ethnicity: Asian -0.18 0.792 -151t01.15

Ethnicity: Mixed 3.45 0.065 -021t07.12 (p<0.1)
Ethnicity: Other 2.31 0.013 0.49 t0 4.13 *(p < 0.05)
Ever s moked: Yes (reference: no) 0.3 0.462 —0.49 to 1.09

Total antipsychotics in year 1 0.12 <0001 0.09 t0 0.14 (5 < 0.001)
Townsend score 0.27 <0.001 0.18t0 0.36 ***(p < 0.001)
Amisulpride —-0.09 0.94 —2.45t02.27

Aripiprazole (co-prescription) 6.11 <0.001 4.85t07.36 ***(p < 0.001)
Chlorpromazine - 1.68 0.070 —292to - 045 **(p <0.01)
Flupentixol -3.27 <0.001 —4.13t0-2.42 *"*(p <0.001)
Fluphenazine —2.44 0.080 —5.15t00.26 (p<0.1)
Haloperidol -3.26 <0.001 —4.86t0 - 1.65 *"*(p <0.001)
Olanzapine 3.66 <0.001 2.79 t04.52 ***(p < 0.001)
Perphenazine -3.23 0.006 —5.59 to—0.88 **(p<0.01)
Quetiapine 2.93 <0.001 2.12t03.74 ***(p < 0.001)
Risperidone 1.38 0.012 0.32t02.44 *(p <0.05)
Thioridazine —-0.40 0.634 —2.03t0 1.24

Trifluoperazine —212 0.013 ~376t0 - 047 *(p < 0.05)

The specific antipsychotic medication variables refer to any prescribed in the first year of follow-up for each individual, e.g. 1

if a patient was prescribed the medication, and 0 if not

*p <0.05;** p < 0.01;** p < 0.001

the least strong association with weight gain in
univariate analysis.

Other antipsychotics with a low association
with weight gain at 5-year follow-up, included
chlorpromazine, trifluoperazine and flupen-
thixol. Some of the key findings were consist-
ent across the univariate and multivariate mod-
els, such as men and older people gaining less
weight and aripiprazole in co-prescription or fol-
lowing other antipsychotics associated with the
greatest weight gain, followed by olanzapine.
Thioridazine had a strong positive association
with weight gain in multivariate but not uni-
variate analysis. The older antipsychotic agents
were largely associated with less weight again in

univariate analysis with no significant associa-
tion with weight gain in multivariate analysis.

Townsend deprivation score (increasing social
disadvantage) was associated with weight again
in univariate analysis, and the number of antip-
sychotics prescribed in the first year of follow-up
was associated with weight gain in univariate
and multivariate analysis. Black/Black British
ethnicity was associated (not quite reaching
significance) with weight gain in univariate but
not multivariate analysis, whereas ‘ever smoked’
was not associated with weight change. Younger
age and female sex were associated with greater
weight gain in both univariate and multivariate
analysis.
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Table 5 Multivariate linear regression results for predicting BMI percentage increase

Variable Estimate p value 95% Confidence interval Significance
Sex: male (reference: female) -2.60 <0.001 -3.30t0—-1.89 ***p < 0.001
Age -0.25 <0.001 -0.27t0-0.23 **p < 0.001
Ethnicity: Black -0.02 0.988 —220t02.17

Ethnicity: Asian -2.16 0.002 —3.51t0-0.81 *p <0.01
Ethnicity: Mixed 0.57 0.755 —2.99t04.13

Ethnicity: Other 1.40 0.120 -0.27t03.17

Ever Smoked: yes (reference: no) 0.06 0.878 -0.74t00.86

Total antipsychotics year 1 0.06 <0.001 0.01 t0 0.09 % < 0,001
Townsend score 0.01 0.794 —0.08t00.11

Amisulpride —-0.11 0.924 —2.48t02.26

Aripiprazole (co— prescription) 3.75 <0.001 2.44 t0 5.07 **p < 0.001
Chlorpromazine 0.53 0.447 -0.84t01.91

Flupentixol 0.04 0.951 -1.13t0 1.20

Fluphenazine 091 0.521 - 1.871t03.70

Haloperidol -0.58 0.501 -227tw1.11

Olanzapine 2.75 <0.001 1.71t0 3.79 **p < 0.001
Perphenazine 1.28 0.304 -1.161t03.72

Quetiapine 1.17 0.029 0.12t02.21 *p <0.05
Risperidone 1.22 0.041 0.05 t0 2.38 *» < 0.05
Thioridazine 3.02 <0.001 1.23 t0 4.81 **p < 0.001
Trifluoperazine 0.61 0.498 - 1.15t02.36

The specific antipsychotic medication variables refer to any prescribed in the first year of follow-up for each individual, e.g. 1

if a patient was prescribed the medication, and 0 if not
“p < 0,05 * p < 0.01;*** p < 0.001

A sensitivity analysis was performed which
considered all prescriptions of each antipsy-
chotic during the 5-year follow-up, rather than
just the first year. Supplementary Tables 1 and 2
show the univariate and multivariate regression
results respectively, for this sensitivity analysis.
No major differences were observed compared
to the primary analysis which focuses on pre-
scriptions in the first year of follow-up. With the

addition of multicollinearity checks, there was
no material change in the results.

In Table 6 we report the results of multivariate
logistic regression modelling with the outcome
of weight increase > 7%. Asian/Asian British
ethnicity was associated with less likelihood to
put on 7% or more in weight as was female sex
and younger age. The specific medication factors
were similar to the multivariate linear regression
with odds-ratios (OR) for individual medications
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Table 6 Multivariate logistic regression predicting 7 + % BMI increase

Variable Estimate p value Odds ratio 95% Confidence  Significance
interval

Sex: male (reference: female) -024 <0.001 0.79 0.72-0.95 ***p < 0.001

Age -0.02 <0.001 0.98 0.98-0.98 **p < 0.001

Ethnicity: Black —-0.04 0.715 0.96 0.75-1.22

Ethnicity: Asian -0.22 0.003 0.80 0.69-0.93 **p < 0.01

Ethnicity: Mixed -023 0.256 0.79 0.54-1.18

Ethnicity: Other 0.23 0.024 1.26 1.03-1.54 *» < 0.05

Ever smoked: yes (reference: no) -0.02 0.728 0.98 0.90-1.08

Total antipsychotics yearl 0.00 <0.001 1.00 1.00-1.00 ***p < 0.001

Townsend score 0.00 0.831 1.00 0.99-1.01

Amisulpride 0.18 0.095 1.20 0.97-1.48

Aripiprazole (co— prescription) 0.33 <0.001 1.39 1.24-1.58 ***p < 0.001

Chlorpromazine 0.05 0.426 1.05 0.92-1.20

Flupentixol 0.00 0.966 1.00 0.90-1.12

Fluphenazine 0.19 0.204 1.21 0.90-1.62

Haloperidol 0.09 0.256 1.09 0.94-1.29

Olanzapine 0.24 < 0.001 1.27 1.15-1.40 **p < 0.001

Perphenazine 0.05 0.689 1.05 0.81-1.36

Quetiapine 0.09 0.058 1.09 1.00-1.21 p<0.1

Risperidone 0.12 0.039 1.13 1.01-1.25 *» < 0.05

Thioridazine 0.37 < 0.001 1.45 1.20-1.74 **p < 0.001

Trifluoperazine 0.20 0.030 1.22 1.02-1.45 *» < 0.05

*p < 0.05; " p < 0.01;** p < 0.001

ranging from quetiapine 1.09 (CI 1.00-1.21) to
aripiprazole 1.39 (CI 1.24-1.58) (75% as co-pre-
scription or 2nd/3rd line) and thioridazine 1.45
(CI1.20-1.74).

DISCUSSION

The results of this real-world longitudinal cohort
study suggest that the changes in BMI with
treatment of psychosis are modulated by medi-
cation, independent of demographic factors,

highlighting the importance of regular physical
health checks for all people treated with antip-
sychotics, not just those with a diagnosis of
schizophrenia, with consideration of change in
medication if the medication is thought to be a
contributory factor to weight gain.

A notable finding is the association of poly-
pharmacy in the first year following diagnosis
with psychosis/first prescription of an antip-
sychotic agent, with longer-term weight gain,
both on linear regression and logistic regression
analysis (vs. weight increase of 7% or more). In
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a previous paper, we described increasing poly-
pharmacy over time in relation to prescribing
for people with a diagnosis of psychosis [14].
Furthermore the increase in HbA1lc seen over the
5-year follow-up period looked at here, albeit in
a relatively small portion of those being moni-
tored, supports the observation that progressive
dysglycaemia is a feature for some people who
are treated for psychosis [1].

We found an association of aripiprazole in
both univariate and multivariate analysis with
weight gain, given that it is known to be rel-
atively weight neutral on the basis of clinical
trial evidence [2]. If aripiprazole is used as first-
line, it may be targeted towards people who are
already overweight or obese who already have a
predisposition to weight gain, i.e. the choice of
aripiprazole may be based on the physical health
profile of the individuals.

Some 75% of aripiprazole prescriptions were
as co-prescribing or following other agents,
which may account for the strong association
with weight gain seen here. Aripiprazole may
be used as an augmentation agent in cases of
treatment resistance (persisting symptoms of
psychosis) [15], while aripiprazole may be added
to combat weight gain when this has already
occurred with a view to facilitating some weight
reduction [4, 16]. Review of randomised con-
trolled trial evidence indicates that mean weight
gain with aripiprazole is low compared to other
second-generation antipsychotic agents with the
exception of cariprazine and lurasidone [17, 18].
Thus, what we report here may link to prescrib-
ing choices for aripiprazole.

It is of relevance that Parabiaghi et al. reported
[19] that the prescription of aripiprazole did not
significantly reduce the rates of metabolic syn-
drome over 12 months. The intention-to-treat
analysis found no significant differences in the
rate of metabolic syndrome between aripiprazole
(37%), olanzapine (47%) and haloperidol (42%).

Both univariate and multivariate analyses
showed a clear pattern for a spectrum of predis-
position for weight gain across the prescribed
antipsychotic agents. As in our previous study
[7], greater weight gain was associated with
female sex and younger age. Greater social dis-
advantage was associated with more weight gain
in univariate analysis.

The finding of only slightly less weight gain
for people taking some ‘typical’ = first-genera-
tion = older antipsychotics versus 'atypical’ or
second-generation antipsychotics in the first
year after diagnosis with psychosis is in keeping
with what is already known, i.e. that some of
‘typical’ antipsychotics such as chlorpromazine,
thioridazine and flupentixol were associated
with significant weight gain when they were
used as mainline antipsychotic agents [20].

The period of time in which the data contribut-
ing to our analysis were collected (starting in the
1990s in relation to the first prescription) corre-
sponds with the transition from typical to atypi-
cal antipsychotic prescribing in relation to routine
prescribing practice in the United Kingdom (UK)
[21]. The choice of antipsychotic agent has multi-
ple influences [4, 18, 21, 22] with knock-on effects
on physical health (23).

Strengths/Limitations

A major strength of this study is that we have
linked the prescription date of a particular medi-
cation with the closest weight/BMI and with
subsequent weight/BMI checks in the in the sub-
sequent weeks following initiation of that medica-
tion as recorded in primary care.

In the analysis, we have looked at weight
change by category. We accept that this results in
small changes in BMI, for example 24.9-25.1 kg/
m? associated with changes in category. However,
these categories are associated with well-estab-
lished future cardiometabolic risk estimates.

We do not have specific information regard-
ing dosage variability, which is a limitation of this
study. Nevertheless, we feel that our findings are
relevant, given the number of people followed-up
in this study.

We did not have access in a reliable way to
information about clozapine prescribing which,
in the UK, is only undertaken by specialist psychi-
atry services and therefore rarely recorded in the
primary care record. This is also the case for depot
antipsychotic medication. Nevertheless, we have
analysed in detail the duration of antipsychotic
prescribing in the first year after diagnosis/first
prescription, and have been able to describe the
first antipsychotic agent prescribed. This would
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generally not include clozapine or depot antipsy-
chotic medication.

Additional limitations include the lack of serial
BMI information for some individuals, so the
cohort was smaller than it might otherwise have
been. We also had no access to reliable informa-
tion on family history of obesity, which would
have been a sensible variable to include in the
regression models, nor did we have data on physi-
cal activity.

CONCLUSION

Our conclusion is that there are differences
between agents in relation to weight gain, but
that the interaction between drugs and predis-
position to weight gain is complex.

The implication of this longitudinal popu-
lation study, is that, while we know that, in
randomised controlled trials, there is a clear
hierarchy in relation to weight gain, in a real-
world evaluation, the association between pre-
scribing choice and cardiometabolic outcomes
is determined by multiple other factors and is
more complex, as we have outlined here.

A significant number of people (42%) remain
relatively weight-stable in the 5 years after
starting antipsychotic medication. Weight
gain particularly occurred in people pre-
scribed multiple antipsychotics in the first
year and in younger women. Some first-gener-
ation = older antipsychotics associate with as
much weight gain as second-generation antip-
sychotic agents. The association of aripiprazole
with weight increase likely relates to clinician
choice to switch to this treatment after initial
weight gain or its use in augmentation (co-pre-
scription) or as a weight-reducing medication
once weight gain has occurred. Thus, what we
report here likely links to appropriate prescrib-
ing choices for aripiprazole.

We have here provided further evidence in
a long-term follow-up real-world study for the
way that antipsychotic agents may increase the
likelihood of individuals experiencing weight
gain in the years after the first prescription of
an antipsychotic agent.
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