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Abstract 

Introduction Weight gain in the months/years after diagnosis/treatment of severe enduring mental illness (SMI) 
is a major predictor of future diabetes, dysmetabolic profile and increased risk of cardiometabolic diseases. There 
is limited data on the longer‑term profile of weight change in people with a history of SMI and how this may differ 
between individuals. We here report a retrospective study on weight change over the 5 years following an SMI diag‑
nosis in Greater Manchester UK, an ethnically and culturally diverse community, with particular focus on comparing 
non‑affective psychosis (NAP) vs affective psychosis (AP) diagnoses.

Methods We undertook an anonymised search in the Greater Manchester Care Record (GMCR). We reviewed 
the health records of anyone who had been diagnosed for the first time with first episode psychosis, schizophrenia, 
schizoaffective disorder, delusional disorder (non‑affective psychosis = NAP) or affective psychosis (AP). We analysed 
body mass index (BMI) change in the 5‑year period following the first prescription of antipsychotic medication. 
All individuals had taken an antipsychotic agent for at least 3 months. The 5‑year follow‑up point was anywhere 
between 2003 and 2023.

Results We identified 9125 people with the diagnoses above. NAP (n = 5618; 37.3% female) mean age 49.9 years; AP 
(n = 4131; 60.5% female) mean age 48.7 years. 27.0% of NAP were of non‑White ethnicity vs 17.8% of AP individuals. 
A higher proportion of people diagnosed with NAP were in the highest quintile of social disadvantage 52.4% vs 39.5% 
for AP. There were no significant differences in baseline BMI profile. In a subsample with HbA1c data (n = 2103), mean 
HbA1c was higher in NAP at baseline (40.4 mmol/mol in NAP vs 36.7 mmol/mol for AP). At 5‑year follow‑up, there 
was similarity in both the overall % of individuals in the obese ≥ 30 kg/m2 category (39.8% NAP vs 39.7% AP), and % 
progressing from a normal healthy BMI transitioned to obese/overweight BMI (53.6% of NAP vs 55.6% with AP). 43.7% 
of those NAP with normal BMI remained at a healthy BMI vs 42.7% with AP. At 5‑year follow‑up for NAP, 83.1% of those 
with BMI ≥ 30 kg/m2 stayed in this category vs 81.5% of AP.

Conclusion The results of this real‑world longitudinal cohort study suggest that the changes in BMI with treatment 
of non‑affective psychosis vs bipolar disorder are not significantly different, while 43% maintain a healthy weight 
in the first 5 years following antipsychotic prescription.
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Introduction
Weight gain in relation to treatment of major mental ill-
ness is a determinant of future diabetes, dysmetabolic 
profile and increased cardiometabolic risk in people 
treated with antipsychotic agents [1, 2]. Early weight gain 
is a predictor of longer-term weight gain, with the atten-
dant long-term consequences including premature car-
diovascular events and death [3]. Genetic factors likely 
play a significant part in the degree to which weight gain 
occurs [4].

Considerable variability in weight gain and metabolic 
effects exists between individuals in both the intermedi-
ate and longer term [5]. Young and antipsychotic-naïve 
patients are at particularly high risk of weight gain in the 
short to intermediate term [6]. Many factors contribute 
to weight gain in patients with schizophrenia or psycho-
sis. Of these, sedentary lifestyle, unhealthy food habits, 
genetic susceptibility and antipsychotic treatment are 
considered the main contributors [7].

The matter of predicting who is going to put on weight/
increase body mass index (BMI) following initiation 

of antipsychotic treatment remains a major issue for 
health care professionals working in psychiatry, and also 
for service users. At present, risk prediction models are 
imperfect [8]. There is limited data on the longer-term 
profile of weight change in people with a history of SMI 
and how this may differ between individuals. A question 
related to this is whether there is a difference in weight 
change over time between people with affective vs non-
affective psychosis, given the likely different underlying 
pathophysiology.

We here report a 25-year perspective on weight change 
post-SMI diagnosis in Greater Manchester, UK, an ethni-
cally and demographically diverse community, with par-
ticular focus on a history of psychosis vs bipolar affective 
disorder (see Fig. 1).

Materials and methods
We undertook an anonymised search using the Greater 
Manchester Care Record (GMCR) database. The GMCR 
is an integrated database of primary care, secondary care 
and mental health trusts from across Greater Manchester 

Key summary 

We here report a longitudinal retrospective cohort study on weight change post‑SMI diagnosis in Greater Manchester 
UK, an ethnically and culturally diverse community with particular focus on a history of non‑affective psychosis vs 
affective psychosis disorder.
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Fig. 1 Sankey plot showing the proportion of people transitioning between BMI categories between baseline and 5‑year follow‑up
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(https:// gmwea rebet terto gether. com/ resea rch- and- plann 
ing/) [9] for retrospective analyses covering a popula-
tion of approximately 3 million people. Health and care 
data were collected from 433 of 435 (99.5%) general prac-
tices in GM. Data were de-identified at source and were 
extracted from the GMCR database.

This project was reviewed, and ethical approval was 
overseen by Health Innovation Manchester and granted 
by the Greater Manchester Care Record (GMCR) [9] 
board (ref: IDCR-RQ-036). This research was performed 
with anonymised data, in line with the Health Research 
Authority’s Governance arrangements for research ethics 
committees.

We reviewed the health records of anyone aged 
18  years or over who had been diagnosed for the first 
time over a 25-year period between 1st January 1997 and 
1st January 2018 with first episode psychosis, schizophre-
nia, schizoaffective disorder, delusional disorder (non-
affective psychosis, NAP), psychosis associated with 
depression or bipolar affective disorder (affective psycho-
sis, AP). We examined the body mass index (BMI) in the 
period before and after first prescription of antipsychotic 
medication. The 5-year follow-up period was anywhere 
between 1998 and 2023.

The sample was restricted to people who were pre-
scribed an antipsychotic for a continuous period (at 
any time in the five years after diagnosis) for 3 months 
or more and had at least one BMI measurement prior 
to the first antipsychotic prescribed date (closest meas-
ure) and had another BMI measurement after the first 
antipsychotic prescription date. We also excluded BMI 
and antipsychotic observations that had an implausible 
BMI measurement (< 12 or > 70). People with dementia 
as a diagnosis were excluded. This left 9,125 people and 
92,895 measurements of BMI out of a total of 11,300 with 
NAP and 6667 people with AP (total 17,967 people).

We conducted a multiple linear regression analysis to 
investigate the relation between BMI change over time 
and potentially related factors. The exact numbers in 
each analysis differed slightly in relation to the specific 
analysis conducted.

Results
We identified 9125 people with the diagnoses above. 
NAP (n = 5618; 37.3% female) mean age 49.9  years; 
AP (n = 4131; 60.5% female) mean age 48.7  years. We 
excluded those people with no follow-up BMI data within 
the first 6 weeks of initial diagnosis.

Baseline characteristics (relating to the closest point 
to the first diagnosis of psychosis) are given in Table  1. 
Diagnosed hypertension was similar in the two groups, 
although with a higher proportion of people reported 
as current or ex-smokers at 66.2% in the NAP group vs 
62.6% for the AP group. 27.0% of NAP were of non-white 
ethnicity vs 17.8% of AP individuals.

A higher proportion of people diagnosed with NAP 
were in the highest quintile of social disadvantage (52.4% 
NAP vs 39.5% for AP). There were no significant dif-
ferences in baseline BMI profile between NAP and AP 
individuals (Table  2) but for those 2103 people where 
HbA1c was available at baseline, mean HbA1c was higher 
in NAP at 40.4 mmol/mol vs 36.7 mmol/mol for AP. At 
5-year follow-up, the proportion of overweight individu-
als (BMI 25.0–29.9 kg/m2) was slightly lower in NAP at 
30.9% (vs 32.3% on AP), while the proportion of obese 
individuals (BMI 30 kg/m2 or more) was similar (39.8% in 
NAP vs 39.7% in AP) (Table 2).

Table 1 Baseline characteristics

Diagnosis N Female (%) Mean Age 
(years)

COPD (%) Asthma (%) Hyper-tension 
(%)

Current/
ex-smoker 
(%)

Psychosis/schizophrenia 5618 37.3 49.9 6.9 17.7 20.3 64.2

Affective psychosis 4131 60.5 48.7 6.0 22.1 19.3 62.6

Table 2 BMI at baseline by category

BMI category (kg/m2) Non-affective 
psychosis

Affective 
psychosis

N (people) % N (people) %

Underweight (< 18.5) 299 5.3 148 3.6

Healthy weight (18.5–25) 2267 40.4 1641 39.7

Overweight (25–29.9) 1659 29.5 1265 30.6

Obese (30 or more) 1393 24.8 1077 26.1

BMI at follow‑up (5 years) by category

 Underweight (< 18.5) 90 2.2 59 1.9

 Healthy weight (18.5–25) 1102 27.1 798 26.1

 Overweight (25–29.9) 1256 30.9 986 32.3

 Obese (30 or more) 1621 39.8 1212 39.7

https://gmwearebettertogether.com/research-and-planning/
https://gmwearebettertogether.com/research-and-planning/
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The change in BMI category between baseline and 5-year 
follow-up is shown in Fig. 1. At 5-year follow-up, 53.6% of 
those NAP with a healthy BMI (18.5–25.0  kg/m2) transi-
tioned to obese/overweight BMI, vs 55.6% with AP. 43.7% 
of those NAP with healthy BMI at baseline remained at 
a healthy BMI, vs 42.7% with AP. At 5-year follow-up for 
NAP, 83.1% of those with BMI ≥ 30  kg/m2 stayed in this 
category, vs 81.5% of AP (Table 3).

18.6% who were underweight with NAP (BMI < 18.5 kg/
m2) remained underweight vs 19.0% with AP. 74.5% who 
were morbidly obese (BMI 40  kg/m2 or more) with NAP 
remained morbidly obese, vs 77.1 of AP individuals.

For those people for whom there was BMI data beyond 
10  years (total 3045 individuals combined with NAP and 
AP), there was further transition of 5% of those with obe-
sity to the morbidly obese category and of 10% of those in 
the overweight to the obese/morbidly obese category with 
12% of normal BMI individuals transitioning to overweight 
or obese by > 10 years after baseline.

Linear regression analysis results
Increase in weight of 2  kg or more over the 5-year fol-
low-up period was related to lower initial BMI (r2 = 0.13, 
p = 0.009), female sex (r2 = 0.16, p = 0.008), younger age 
at diagnosis (r2 = 0.10, p = 0.01), non-White ethnicity 
(r2 = 0.11, p = 0.015), independent of NAP vs AP category.

Discussion
The results of this real-world longitudinal cohort study 
suggest that the changes in BMI with treatment of non-
affective psychosis vs bipolar disorder are not significantly 
different, highlighting the importance of regular physical 
health monitoring in all people treated with antipsychot-
ics, not just those with a diagnosis of schizophrenia, while 
also suggesting an avenue for future work in this area in 
terms of providing insight into the proportions of people 
who remain in the same BMI category vs those who change 
BMI category.

The choice of antipsychotic agent has multiple influ-
ences, with polypharmacy likely a factor [5, 10–12]. Impor-
tantly the period that we were looking at corresponds with 
the transition from typical to atypical antipsychotic pre-
scribing in relation to routine prescribing practice in the 
United Kingdom (UK) [13, 14]. We previously reported a 
tendency to increasing polypharmacy over time in relation 
to prescribing for people with a diagnosis of psychosis [15]. 

Table 3 BMI category change from baseline to 5‑year follow‑up

Pre Post n Percent

Schizophrenia/psychosis (N = 3189)

 Underweight Healthy 90 2.82

 Underweight Morbidly obese 5 0.16

 Underweight Obese 10 0.31

 Underweight Overweight 32 1.00

 Underweight Underweight 35 1.10

 Healthy Healthy 514 16.12

 Healthy Morbidly obese 57 1.79

 Healthy Obese 152 4.77

 Healthy Overweight 421 13.20

 Healthy Underweight 32 1.00

 Overweight Healthy 133 4.17

 Overweight Morbidly obese 97 3.04

 Overweight Obese 305 9.56

 Overweight Overweight 431 13.52

 Overweight Underweight 7 0.22

 Obese Healthy 15 0.47

 Obese Morbidly obese 154 4.83

 Obese Obese 223 6.99

 Obese Overweight 104 3.26

 Morbidly obese Healthy 5 0.16

 Morbidly obese Morbidly obese 280 8.78

 Morbidly obese Obese 68 2.13

 Morbidly obese Overweight 23 0.72

Bipolar disorder (N = 2373)

 Underweight Healthy 45 1.90

 Underweight Morbidly obese 5 0.21

 Underweight Obese 5 0.21

 Underweight Overweight 9 0.38

 Underweight Underweight 15 0.63

 Healthy Healthy 380 16.01

 Healthy Morbidly obese 35 1.47

 Healthy Obese 107 4.51

 Healthy Overweight 352 14.83

 Healthy Underweight 15 0.63

 Overweight Healthy 88 3.71

 Overweight Morbidly obese 102 4.30

 Overweight Obese 241 10.16

 Overweight Overweight 309 13.02

 Overweight Underweight 5 0.21

 Obese Healthy 14 0.59

 Obese Morbidly obese 149 6.28

 Obese Obese 164 6.91

 Obese Overweight 78 3.29

 Obese Underweight 5 0.21

 Morbidly obese Healthy 5 0.21

 Morbidly obese Morbidly obese 202 8.51

 Morbidly obese Obese 37 1.56

 Morbidly obese Overweight 18 0.76

Table 3 (continued)

Pre Post n Percent

 Morbidly obese Underweight 5 0.21
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Although we recently reported a difference in BMI change 
between NAP and AP individuals, this was in a much 
smaller cohort in the setting of one primary care network 
in England [15].

There is evidence that significant weight gain affects 
concordance with psychotropic medication [16]. A study 
by Weiden et  al. found that patients who are obese are 
13 times more likely to discontinue medication because 
of weight gain than nonobese patients [17].  This was 
reported in the CATIE study as well, where more indi-
viduals discontinued olanzapine due to weight gain com-
pared to other medications, despite olanzapine showing 
the lowest overall discontinuation rate [18, 19].

On the other hand, Kinon et  al. [20] observed that 
acute weight gain may be an indicator of better response 
to antipsychotics and concordance can be expected to 
improve with improvement in mental health. In that 
study, weight gain during olanzapine treatment trended 
toward a plateau after the first 39  weeks of treatment, 
with no further significant gain up to 3  years. A recent 
study investigating factors associated with less-than-ideal 
concordance in people with bipolar disorder reported 
no difference in adherence between weight groups [21]. 
Of relevance, the expert consensus guideline by Vel-
ligan et  al. regarding medication adherence of patients 
with serious psychiatric illness identified weight gain as 
a likely factor leading to non-concordance [22]. The con-
sensus stated that is important to identify the specific 
factors that may be contributing to a patient’s concord-
ance challenges, in order to customize interventions to 
target those problems.

The psychosocial consequences of weight gain include 
demoralisation, physical discomfort, and social stigma 
[23]. In the study by Weiden et al. [17], subjective distress 
over weight gain was found to be the primary media-
tor of non-concordance. In a related qualitative study, 
interviews of 63 first episode patients aged 14–35  years 
showed that a change in self-identity ensued with the 
change in physical appearance resulting from weight gain 
[24].

In this study, an increase of 2  kg or more over the 
5-year follow-up period was related to lower initial BMI, 
younger age at diagnosis, non-White ethnicity, finding 
which are in accordance with previous studies [25–27].

The ability to identify which patients are at risk of ini-
tial weight gain would be invaluable knowledge for clini-
cians, enabling more focus on preventing initial weight 
gain [28, 29]. While we are not able to look at risk/pro-
tective factors here, we feel that the patterns of transition 
over time seen with affective and non-affective psychosis 
in relation to propensity to put on weight after initiation 
of antipsychotic medication may inform further research 
in this area.

Given the close links between obesity/overweight 
and the development of type 2 diabetes (T2D) in peo-
ple treated with antipsychotic agents [30] with the asso-
ciated increase in cardiovascular disease [31], greater 
understanding of the factors linked to weight change over 
time will benefit patients and inform clinicians. Putative 
mechanisms of antipsychotic-related weight gain include 
poor diet and reduced physical activity due to negative 
symptoms [32]. The interaction between specific antip-
sychotic prescribing and weight change over time will be 
the subject of further work on this cohort.

Over the years of follow-up of the individuals in this 
cohort, there has also been a change in the background 
population BMI profile across the United Kingdom pop-
ulation. We accept that the changes reported here do 
reflect that—nevertheless the proportions of people at 
5-year follow-up in the obese and morbidly obese catego-
ries are higher than seen in the general population.

Strengths/limitations
We have been able to access real-world data on people 
diagnosed with psychosis. Importantly the data were 
extracted from a population database covering 2.85 mil-
lion people living in an ethnically and culturally diverse 
European conurbation. However, not everyone with a 
diagnosis of psychosis underwent sufficient BMI meas-
urements to enable any analysis of weight change over 
time, illustrating the continuing challenge in the United 
Kingdom (UK) and elsewhere to ensure that people being 
treated for psychosis undergo regular physical health 
checks including weight. Another limitation is that we 
were not privy to whether the individual had any fam-
ily history of obesity. Importantly, we were unable to 
examine different lengths and types of prescription at 
this stage—and these limitations may account for the 
relatively low frequency of changes in BMI compared to 
previous meta-analysis on drug-induced weight gain fol-
lowing antipsychotic initiation [30, 33]. Finally, we accept 
that in such a real-world study as this, primary care 
follow-up data may be sparse because of the challenges 
inherent in facilitating regular physical health checks.

Conclusion
The results of this longitudinal cohort study using data 
collected over 25  years in real-world settings suggest 
that the changes in BMI with treatment of non-affective 
psychosis vs bipolar disorder are not significantly differ-
ent following the first 5 years of antipsychotic treatment, 
while around 43% of people maintain a healthy weight 
over time.
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