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A B S T R A C T   

Background: This study aimed to investigate the level of guideline adherence for cardiometabolic health moni-
toring for patients prescribed antipsychotic medicines in UK primary care. 
Methods: In this population-based retrospective open cohort study, we used dataset of patients from the IQVIA 
Medical Research Data (IMRD) database between 1st January 2003 to 31st December 2018. Clinical Read codes 
were used to identify a cohort of adult patients with a diagnosis of Schizophrenia and at least four prescriptions 
of an anti-psychotic medication within 12 months of diagnosis. We then extracted data in relation to monitoring 
of cardiometabolic parameters (body compositions, lipids, and glucose outcomes) at baseline, then at six weeks, 
12 weeks, and then 12 months. The frequency of outcome monitoring was described using descriptive statistics. 
Findings: A total of 11,435 patients were eligible and of them (n = 9707; 84⋅8%) were prescribed second- 
generation antipsychotics (SGAs). Only a small portion of the cohort (≈2⋅0%) received complete monitoring 
(at time points) for certain outcomes. Just over half the patients (n = 6599, 52%) had evidence of any car-
diometabolic baseline testing for any of the study outcomes and the high majority had at least one abnormal lab 
value at baseline (n = 4627, 96⋅7%). 
Interpretation: In UK primary care, cardiometabolic monitoring practices among patients prescribed antipsy-
chotics remain suboptimal. There is a need to promote guideline adherence to prevent adverse outcomes in 
antipsychotic users.   

1. Introduction 

Antipsychotics are considered the cornerstone in the management of 
psychotic disorders along with other non-psychotic conditions such as 
dementia. Despite their wide use, antipsychotic drugs have the potential 
to cause cardiovascular risk or accelerate pre-existing conditions [1]. 
Antipsychotic-induced metabolic side effects are attributed to multiple 
functional pathways. Among the proposed mechanisms by which anti-
psychotics induce metabolic disturbances includes blocking of histamine 
and histamine receptors, dopaminergic receptors (D2 and D3), musca-
rinic receptors (M2 and M3), and central 5-HT receptors. Blocking these 
receptors may contribute to disturbances in appetite, eating behaviour 
and insulin regulation [2]. 

In 2003, the U.S. Food and Drug Administration (FDA) launched a 
black box warning regarding the diabetogenic effect of antipsychotics 

[3,4]. In response to these warnings, a panel of regulatory bodies and 
professional associations, including the American Diabetes Association 
(ADA)/American Psychiatric Association (APA), published a consensus 
statement that recommends early and regular monitoring of metabolic 
side effects among antipsychotic users [5]. Consequently, car-
diometabolic dysregulation management in patients with mental illness 
has received considerable attention and focus from clinical guidance and 
healthcare policy perspectives [6]. In July 2014, the National Institute 
for Health and Care Excellence (NICE) guideline for managing schizo-
phrenia in adults was updated to include monitoring and managing 
cardiometabolic abnormalities [7]. The NICE/Royal College of Psychi-
atrists (RCP) guideline recommended measurements of body composi-
tion, blood pressure (BP), fasting plasma glucose, and lipid profile 
measures to be taken at baseline, then at six weeks, 12 weeks, and then 
annually [7]. Effective monitoring and management of cardiometabolic 
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abnormalities in patients taking antipsychotics aim to identify high-risk 
populations, for example, diabetic patients prescribed clozapine; and 
track cardiometabolic disturbances among antipsychotic users and 
assess their association with antipsychotic therapy [8]. 

Despite the guideline recommendations, it has been suggested that 
routine cardiometabolic monitoring has remained suboptimal. As a 
result, undiagnosed and untreated cardiovascular and metabolic dis-
eases among patients prescribed antipsychotics remain high due to 
suboptimal screening, leading to missed opportunities for using primary 
preventive measures [9], exacerbating co-existing comorbidities and 
early mortality. In addition, previous studies also suggest that those with 
mental health problems face disparities in the level of cardiometabolic 
screenings and monitoring compared to the general population [10,11]. 

1.1. Aim and objectives 

This study sought to investigate the extent of cardiometabolic 
monitoring for patients prescribed antipsychotic drugs as per NICE 
guidelines in primary care [7]. Also, the study aimed to describe and 
compare the monitoring frequencies among different antipsychotics. 

2. Material and methods 

2.1. Study design 

This was a retrospective longitudinal open cohort study using pa-
tients’ clinical data from the IQVIA Medical Research Database (IMRD). 
The study period was set between the 1st of January 2003 and to 31st of 
December 2018. The study start date (1st of January 2003) was selected 
as the warnings regarding the increased metabolic risks of second- 
generation antipsychotics were first introduced by the FDA during this 
time [3]. 

The study was reported as per the STrengthening the Reporting of 
Observational studies in Epidemiology (STROBE) statement for obser-
vational studies (see supplementary A) [12]. Studies using the IMRD 
database gain ethical approval from the UK National Health Service 
Southeast Multicentre Research Ethics Committee. The Scientific Re-
view Committee (SRC) approved the study protocol (no. SRC 
19THIN070). The data was extracted using the DExtER (Data extraction 
for epidemiological research) software program [13]. 

2.2. Data source 

The IQVIA Medical Research Data (IMRD), (previously the Health 
Improvement Network [THIN] database), is an extensive electronic 
database containing routine patient records collected from over 800 
general healthcare practices (GPs) around the UK. The IMRD database is 
considered a representative data source of the UK population and holds 
data of approximately 11 million (≈ 6.2% of the UK population) patients 
[14]. Clinical data related to medical diagnoses, disease symptoms, ex-
aminations and referrals are coded using the Read code system [15]. 
This standard clinical terminology system is used by general practices in 
the UK, allowing the data to be structured to facilitate data entry and 
extraction [15]. Also, the IMRD database has a hierarchical prescription 
coding system that mainly classifies drug information using the British 
National Formulary (BNF) codes. 

2.3. General practice eligibility 

To maximise data quality, the general practice was considered 
eligible one year after 1) reporting an acceptable mortality rate 
reporting (AMR) (the year at which the level of recording of all-cause 
mortality by each practice is deemed acceptable; based on a compari-
son with the predicted numbers of deaths derived from the National 
statistics given the individual practice’s demographics [16]. and 2) the 
installation of electronic health records. 

2.4. Participants and cohort identification 

The study cohort comprised patients prescribed long-term antipsy-
chotic treatment for mental illnesses, primarily schizophrenia-related 
disorders, affective mood disorders, and depression. To ensure data 
quality, particularly for those transferring practices, patients were 
considered eligible if they were actively registered with an eligible 
practice for a minimum of one year. 

Within the IMRD database, a cohort of adults (aged ≥18 years) 
diagnosed with mental illness and prescribed antipsychotic therapy was 
identified. The participants were considered eligible if they; a) were 
aged 18 and above and had a clinical diagnosis of mental illness (defined 
as the presence of clinical Read Code [Supplementary B] for diagnosing 
schizophrenia and other mental illness within their medical records); 
and b) had a prescription code for antipsychotics [Supplementary C] on 
at least 4 occasions during a single year. To ensure patients’ eligibility 
for treatment chronicity, a testing window was set up where records 
were screened one year after diagnosis of Schizophrenia to ensure pa-
tients had at least four repeated antipsychotic prescriptions (trial 
period). The process of cohort identification is detailed in Fig. 1. 

2.5. Follow up 

The index date was assigned as the date of the first antipsychotic 
prescription that was directly issued after the patient was diagnosed 
with mental illness. Participants were followed until the earliest of the 
following dates: death, patient leaving practice, the practice stopped 
contributing to the database, and study end date (Dec 31, 2018); thus, 
the cohort follow-up varied across patients as patients left the study at 
different times. The records of outcome measurement were extracted for 
one year in the database. This allows investigation of cardiometabolic 
monitoring patterns for the first year of initiating the antipsychotic 
treatment. 

2.6. Study outcomes and measurements 

The outcomes of interest were the frequency (presented as propor-
tion in %) of cardiometabolic monitoring at predefined time points. This 
was defined as the presence of patients with at least one monitoring 
record for any components of the cardiometabolic profile [7]. The term 
‘cardiometabolic profile’ refers to the measurements of body composi-
tions and biochemical parameters, including:  

I. Parameters for body weight: body mass index (BMI) and waist 
circumference (WC)  

II. Blood pressure (BP)  
III. Parameters for blood glucose: random blood glucose (RBG), 

fasting blood glucose (FBG) and glycosylated haemoglobin 
(HbA1c). 

IV. Lipid profile: high-density lipoprotein (HDL), low-density lipo-
protein (LDL), and triglycerides (TGs). 

2.7. Outcomes definition 

2.7.1. Baseline monitoring 
Baseline monitoring was defined as the recorded measurement of 

cardiometabolic profile components closest to the index date, up to 180 
days prior to the index date and up to seven days after the index date (to 
allow for the lag period owing to delayed appointments). 

2.7.2. Subsequent follow-up monitoring 
We only included measurements for one year. Follow-up monitoring 

for each time point (at six weeks, 12 weeks, or annually) was determined 
if monitoring records for a specific outcome existed around that time 
point. Such practice allows flexibility to capture the outcome at each 
time point and helps minimise unintentional skipping. For instance, for 
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patients to be monitored at week-6, relevant records available closest to 
week-6, 8–42 days from the prior time point check (baseline), were 
considered. The same concept was applied to the remaining time points. 
A period of 43–84 days from the baseline was selected for the 12-weeks 
checkpoint. Similarly, 85–365 days from baseline was applied for the 
one-year checkpoint. 

2.7.3. Monitoring consistency 
The monitoring consistency was assessed from the baseline until the 

12-month follow-up to reflect the NICE recommendation of car-
diometabolic monitoring for antipsychotics [7]. Regular monitoring for 
each of the cardiometabolic profile components was defined as patients 
who had the outcome measure of interest at all recommended time 
points, regardless of the presence of any abnormalities within one year 
(e.g., having records for BMI at baseline, 6-weeks, 3-months, and 1- 
year). The NICE guidance summary of the recommended monitoring 
times for each of the cardiometabolic profile components is provided in 
the supplementary materials [7]. [see Supplementary D]. 

2.7.4. Analysis strategies and statistical plan 
Baseline demographics and clinical characteristics were reported 

using descriptive statistics as numbers and proportions. Continuous 
variables were reported as mean ± standard deviation (SD) or median 
(interquartile range: IQR). 

Monitoring frequency was calculated for each cardiometabolic 
parameter within the 1st year of starting antipsychotic therapy. For each 
time point, patients with complete follow-up until that time point were 
included in the numerator, while the denominator represented the 
overall number of patients who received monitoring. This was reported 
as proportions (%) and corresponding 95% confidence intervals (CI). 
The statistical analysis was undertaken using Statistical Package for 
STATA Version 17.1. 

3. Results 

3.1. Cohort characteristics 

Between 2003 and 2018, 11,435 adult patients diagnosed with 
mental illness and treated with antipsychotics were eligible for the 
study. The demographic characteristics and comorbidities of the 

selected cohorts are described in Table 1 
The majority of the cohort was diagnosed with mood disorders (n =

9988, 87.3%), while the remaining were presented with schizophrenia 
and its related disorders (n = 1447, 12.6%). Most patients were initiated 
on second-generation antipsychotics (SGAs) at the study index (n =
9707; 84⋅8%), and 1728 (15⋅1%) were prescribed first-generation an-
tipsychotics (FGAs). Antipsychotics with known high cardiometabolic 
risk i.e. quetiapine (37⋅0%), olanzapine (27⋅0%) and risperidone 
(15.3%) were the most commonly prescribed medications. 

Regarding cardiometabolic profiles, a total of 6599 (52⋅0%) patients 
had evidence of at least one of the cardiometabolic profiles (i.e., BMI, 
BP, HDL–C, LDL-C) recorded at baseline. Among these groups, only 
3⋅0% of the patients were free of any biochemical abnormalities, while 
the majority (n = 4627, 96⋅7%) had at least one abnormal lab value at 
baseline. Over half of the patients had BMI >25 kg/m2 (57%), while a 
small proportion (n = 73, 0⋅6%) presented with central obesity (male 
>102 cm and female >88 cm). Around 28% (n = 445) of the patients 
had diabetes at baseline (HbA1c >6⋅5% and FBG ≥7⋅0 mmol/L). Data is 
provided in supplementary materials [Supplementary E]. 

Most of the cohort (80⋅0%, n = 9148) had at least one car-
diometabolic risk factor at baseline. Over half of the patients (52⋅4%, n 
= 4795) were aged >50 years old and were males (56⋅5%, n = 5175). A 
small proportion of patients presented other CV risk factors such as 
dyslipidaemias (7⋅3%, n = 672) and central obesity (0⋅4%, n = 40) 
[Supplementary E]. 

3.2. The persistence of cardiometabolic monitoring during follow-up 

Overall, the majority of the cohort failed to receive complete moni-
toring for any outcome (99⋅0%). Furthermore, metrics related to central 
obesity (e.g. WC) and some biochemical parameters, mainly TGs were 
not recorded among the minority of patients, who received regular 
monitoring. Data on patients who received complete cardiometabolic 
monitoring over the study period for each component of the car-
diometabolic profile is presented in the supplementary materials [Sup-
plementary F]. 

Fig. 1. Flow diagram of the data extraction process and selection. ATPs: antipsychotics. Data were extracted for 15 years and 11 months (≈16 months), but each 
patient was followed for only one year. Created using BioRender.com [17]. 
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3.3. Cardiometabolic monitoring frequencies across antipsychotic drug 
classes at different time points 

Infrequent cardiometabolic monitoring was also observed across 
individual antipsychotic drugs. Generally, no clear pattern emerged 
when comparing monitoring prevalence between different antipsychotic 
drug classes. Tables 2-4 shows the monitoring prevalence at different 
time points for each cardiometabolic outcome for the most commonly 
prescribed antipsychotic drugs. 

Among different antipsychotics, the monitoring pattern for most 
measurements (BMI, BP, and blood glucose) was similar. However, pa-
tients prescribed certain antipsychotic drugs were monitored more often 
for certain parameters. For example, patients receiving aripiprazole tend 
to receive the yearly HbA1c monitoring more frequently at 22⋅0% than 
patients taking olanzapine, quetiapine, and risperidone, at 11⋅0%, 
14⋅0% and 15⋅0%, respectively. Additionally, the subsequent yearly 
follow-up for biochemical measures (HDL) was slightly higher among 
quetiapine and risperidone users than among other antipsychotics. 
Conversely, for antipsychotics with higher metabolic risks (olanzapine, 
quetiapine, and risperidone), the baseline data for LDL monitoring were 
not recorded for over 80.0% of the cases (86⋅0%, 83⋅0% and 83⋅0% 
respectively). Similarly, the prevalence of baseline TGs monitoring was 
less frequently recorded (<20⋅0%) among all subjects receiving pre-
scribed antipsychotics. 

Table 1 
Baseline demographic and clinical characteristics of the study cohort.  

Characteristics Proportion of 
patients n (%) 

Mean (S⋅D) or 
median (IQR) 

Total number of the cohort 11,435  
Deceased cases 1302 (11.0%)  
Gender   

Male 5175 (45.3%)  
Female 6260 (54.7%)  

Age band (years) at index  46 (IQR 33–62) 
17–30 2072 (18.1%)  
31–40 2159 (18.9%)  
41–50 2409 (21.1%)  
51–60 1652 (14.5%)  
61–70 1038 (9.1%)  
71–80 1105 (9.7%)  
≥81 1000 (8.8%)  

Diagnosed mental illness   
Schizophrenia, schizotypal and 

delusion 
1447 (12.6%)  

Mood [affective] disorders 9988 (87.3%)  
Treatment duration with 

antipsychotic (years)  
3.3 (IQR1.3–6.2) 

Prescribed antipsychotic during 
initiation   

First-generation Total: 1728 
(15.1%)  

Amisulpride 232 (2.0%)  
Benperidol 4 (0.03%)  
Chlorpromazine 531 (4.6%)  
Flupentixol 286 (2.5%)  
Fluphenazine 9 (0.08%)  
Haloperidol 314 (2.8%)  
Levomepromazine 55 (0.5%)  
Pericyazine 76 (0.7%)  
Pimozide 1 (0.01%)  
Sulpiride 66 (0.6%)  
Thioridazine 2 (0.02%)  
Trifluoperazine 142 (1.2%)  
Zuclopenthixol 14 (0.1%)  
Second-generation Total: 9707 

(84.9%)  
Aripiprazole 618 (5.4%)  
Clozapine 3 (0.03%)  
Lurasidone 3 (0.03%)  
Olanzapine 3090 (27.0%)  
Paliperidone 5 (0.04%)  
Quetiapine 4230 (37.0%)  
Risperidone 1754 (15.3%)  
Baseline clinical profile   
Blood pressure (mmHg) Total: 4959 

(43.3%) 
SBP 128.9 (18) 
DBP 77.2 (10.6) 

Low BP 
(Systolic:60–90 or Diastolic: <60) 

22 (0.4%)  

Normal BP 
(Systolic: 90–120 or Diastolic: 
60–80) 

1113 (22.4%)  

Pre-HTN 
(Systolic: 120–140 or Diastolic: 
80–90) 

2287 (46.1%)  

HTN 
(Systolic >140 or Diastolic >100) 

1537 (31.0%)  

Unrecorded† 6476 (57.0%)  
Body compositions   
Body mass index (BMI); (kg/m2) Total: 2915 

(26.0%) 
27.4 (7.7) 

Underweight (<18.5) 154 (5.28%)  
Normal (18.5–24.9) 1089 (37.4%)  
Overweight (25.0–29.9) 800 (27.4%)  
Obese 1 (30.0–34.9) 397 (13.6%)  
Obese 2 (35.0–39.9 and above) 475 (16.3%)  
Unrecorded 8476 (74.1%)  
Waist circumference (cm) Total: 73 (0.6%) 96.59 (15.8) 
Low risk for CVD 

Male (< 102 cm or 40 in.) or 
Female (< 88 cm or 35 in.)  

33 (45.2%)   

Table 1 (continued ) 

Characteristics Proportion of 
patients n (%) 

Mean (S⋅D) or 
median (IQR) 

High risk for CVD 
Male (>102 cm or 40 in.) or 
Female (>88 cm or 35 in.)  

40 (54.7%)  

Unrecorded 11,362 (99.3%)  
Glycaemic profile   
Fasting blood glucose (mmol/L) Total: 540 (4.7%) 5.5 (1.7) 
Normal (< 5.6 mmol/L) or (<100 

mg/dL) 
364 (67.3%)  

Pre-diabetic (5.6 to 7.0 mmol/L) or 
(100 to 125 mg/dl) 

107 (19.7%)  

Diabetic (≥7.0 mmol/L) or (≥125 
mg/dL) 

70 (12.9%)  

Unrecorded 10,895 (95.2%)  
HbA1c (mmol/mol) 1029 (9.0%) 42.5 (19.7) 
(Normal <47 mmol/mol or < 5.7%) 761 (74.0%)  
(Pre-diabetic >5.7% but ≤48 mmol/ 

L or < 6.4%) 
12 (1.1%)  

(Diabetic >48 mmol/mol or > 6.5%) 256 (24.8%)  
Unrecorded 10,406 (91.0%)  
Lipid profile   
LDL (mmol/L) Total: 1499 

(13.1%) 
2.9 (1.1) 

(Normal lipid profile ≤3 mmol/L) 1086 (72.2%)  
(Dyslipidaemia >3 mmol/L) 416 (27.7%)  
Unrecorded 9936 (86.8%)  
HDL (mmol/L) Total: 1831 

(16.0%) 
1.4 (0.54) 

(Normal lipid profile ≥1 mmol/L) 1831  
Unrecorded 9604 (83.9%)  
TGs (mmol/L) Total: 1650 

(14.4%) 
1.7 (1.1) 

(Normal lipid profile ≤2.3 mmol/ 
L) 

1394 (84.4%)  

(Dyslipidaemia >2.3 mmol/L) 256 (15.5%)  
Unrecorded 9785 (85.5%)  

†This corresponds to the non-recorded patients; CVDs: cardiovascular diseases; 
BP: blood pressure; SBP: systolic blood pressure; DBP: diastolic blood pressure; 
HbA1c: glycosylated haemoglobin, HDL: high-density lipoprotein, LDL: low- 
density lipoprotein, TGs: triglycerides; IQR: interquartile range; SD: standard 
deviation; n: the absolute number of patients. 
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4. Discussion 

4.1. Main findings 

The NICE guidelines for psychosis and schizophrenia recommend 
appropriate physical health checks, including yearly checks for the 
cardiometabolic variables [7]. However, considering the NICE guide-
lines, none of the recommended parameters was regularly monitored as 
per the definition adopted in this study. 

This work examined the extent of adherence to cardiometabolic 
monitoring guidelines for patients treated with antipsychotic medicines 
in primary care settings. The findings of this work revealed a trend 
showing a considerable variation in the overall cardiometabolic moni-
toring prevalence for different outcomes. A key finding in this study was 
the extremely low prevalence of waist circumference measurement. 
Similar findings were reported in a previous study that suggested that 
waist circumference is often poorly recorded in antipsychotic users 
despite efforts such as quality improvement audits [18]. 

The current study also detected a noticeably low frequency of 
glucose monitoring compared to other biochemical parameters (e.g., 
plasma lipids). These findings contradict similar studies reporting a 
considerably high prevalence of glucose testing in patients prescribed 

antipsychotics in the US. For example, two US studies investigated the 
impact of educational audits on cardiometabolic screening state in a 
community mental health system [19,20] and the metabolic testing for 
adults newly prescribed antipsychotics in a state Medicaid program. 
Compared to our findings, both studies showed high proportions of 
patients receiving yearly blood glucose testing ranging from 40⋅0% [21] 
and 70⋅0% [22], while lipid testing reached up to 40⋅0% [21,22]. It is 
important to note that the relatively high prevalence of blood glucose 
and lipid checks observed in these works was likely to be a responsive 
action to the interventions applied (e.g., reimbursed testing). Nonethe-
less, maintaining long-term performance is crucial. 

4.2. Antipsychotic and cardiometabolic monitoring 

Due to their low risk of neurological side effects, namely motor 
symptoms, SGAs have been widely used to treat both psychotic and 
nonpsychotic psychiatric disorders in the past two decades. [19] How-
ever, SGA use was linked to significant weight gain and other metabolic 
complications, leading to significant cardiovascular and metabolic 
health concerns among SGA users [19,20]. 

Considering the effect of antipsychotics prescribed at index on the 
monitoring profile, the baseline and short-term monitoring frequency 

Table 2 
Descriptive data of the differences in body weight and blood pressure monitoring at baseline, 6,12 weeks and one year by different index antipsychotic drugs (only the 
ten top prescribed antipsychotics were included in the table).  

Prescribed 
antipsychotic 

Presence of a test within these time points n (%); [95% CI] 

BMI WC BP 

FGAs (n = 1505) Baseline 6-weeks 3-months 12-months Baseline 3-months 12- 
months 

Baseline 3-months 12- 
months 

Amisulpride (232) 74 (31%); 
[25%– 
38%] 

16 (6%); 
[3%–10%] 

19 (8%); 
[5%–12%] 

96 (41%); 
[34%–48%] 

4 (1%); [0%– 
4%]* 

1 (0%)*; 
[0%–2%] 

4 (0%)*; 
[0%– 
4%]* 

130 
(55%); 
[49%– 
62%] 

46 
(19%); 
[14%– 
25%] 

146 
(62%); 
[56%– 
69%] 

Chlorpromazine 
(531) 

139 
(26%); 
[22%– 
30%] 

37 (6%); 
[4%–9%] 

48 (9%); 
[6%–11%] 

189 (35%); 
[31%–39%] 

1 (0%)*; 
[0%–1%]* 

NR 2 (0%)*; 
[0%– 
1%]* 

197 
(37%); 
[32%– 
41%] 

64 
(12%); 
[9%– 
15%] 

250 
(47%); 
[42%– 
51%] 

Flupentixol (286) 73 (25%); 
[20%– 
30%] 

26 (9%); 
[6%–13%] 

19 (6%); 
[4%–10%] 

97 (33%); 
[28%–39%] 

NR 1 (0%)*; 
[0%–1%]* 

2 (0%)*; 
[0%– 
2%]* 

139 
(48%); 
[42%– 
54%] 

42 
(14%); 
[10%– 
19%] 

152 
(53%); 
[47%– 
59%] 

Haloperidol (314) 88 (28%); 
[23%– 
33%] 

24 (8%); 
[4%–11%] 

29 (9%); 
[6%–12%] 

107 (34%); 
[28%–39%] 

2 (0%)*; 
[0%–2%]* 

NR 2 (0%)*; 
[0%– 
2%]* 

182 
(57%); 
[52%– 
63%] 

55 
(17%); 
[13%– 
22%] 

203 
(64%); 
[59%– 
69%] 

Trifluoperazine 
(142) 

38 (26%); 
[19%– 
34%] 

7 (4%); 
[2%–9%] 

9 (6%); 
[2%–11%] 

46 (32%); 
[24%–40%] 

3 (2%); 
[0%–6%]* 

NR NR 72 (50%); 
[42%– 
59%] 

19 
(13%); 
[8%– 
20%] 

75 (52%); 
[44%– 
61%]  

SGAs (n = 9692) Baseline 6-weeks 3-months 12-months Baseline 3-months 12- 
months 

Baseline 3-months 12- 
months 

Aripiprazole (618) 195 
(31%); 
[27%– 
35%] 

56 (9%); 
[6%–11%] 

64 (10%); 
[8%–13%] 

278 (45%); 
[41%–49%] 

8 (1%); 
[0%–2%]* 

NR 14 (2%); 
[1%– 
3%] 

280 
(45%); 
[41%– 
49%] 

87 
(14%); 
[11%– 
17%] 

358 
(57%); 
[53%– 
61%] 

Olanzapine (3090) 746 
(24%); 
[22%– 
25%] 

240 (7%); 
[6%–8%] 

284 (9%); 
[8%–10%] 

1179 (38%); 
[36%–39%] 

18 (0%)*; 
[0%]* 

3 (0%)*; 
[0%]* 

35 (1%); 
[0%– 
1%]* 

1256 
(40%); 
[38%– 
42%] 

385 
(12%); 
[11%– 
13%] 

1625 
(52%); 
[50%– 
54%] 

Quetiapine (4230) 1082 
(25%); 
[24%– 
26%] 

266 (6%); 
[5%–7%] 

327 (7%); 
[6%–8%] 

1585 (37%); 
[36%–38%] 

26 (0%)*; 
[0%]* 

13 (0%)*; 
[0%]* 

52 (1%); 
[0%– 
1%]* 

1808 
(42%); 
[41%– 
44%] 

506 
(12%); 
[10%– 
12%] 

2209 
(52%); 
[50%– 
53%] 

Risperidone (1754) 453 
(25%); 
[23%– 
27%] 

150 (8%); 
[7%–9%] 

150 (8%); 
[7%–9%] 

683 (39%); 
[36%–41%] 

11 (0%)*; 
[0%–1%]* 

3 (0%)*; 
[0%]* 

25 (1%); 
[0%– 
2%]* 

781 
(44%); 
[42%– 
46%] 

224 
(13%); 
[11%– 
14%] 

970 
(55%); 
[52%– 
57%]  

* Value <0.00. Abbreviations: SGAs: second-generation antipsychotics, FGAs: first-generation antipsychotics, BMI: body mass index, WC: waist circumference, NR: 
observation not recorded, n: absolute number of patients. 
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were below 50⋅0% in the current study. Nevertheless, it was even lower 
among patients prescribed second-generation antipsychotic medications 
than those who used FGAs. Although the included cohorts in this study 
comprised vast numbers of patients prescribed SGAs with high meta-
bolic risks, the findings of this work demonstrate apparent deficiencies 
in cardiometabolic monitoring in such patients despite the FDA warn-
ings [3] and NICE recommendations [7]. Indeed, it could be speculated 
that clinicians would automatically monitor metabolic abnormalities in 
those SGAs. The association between the type of prescribed antipsy-
chotic and the probabilities of cardiometabolic monitoring were 

highlighted in previous work. Few studies explored the use of antipsy-
chotics as an indicator for cardiometabolic monitoring; [23,24] how-
ever, the findings were inconclusive. Notably, a study [25] assessing the 
quality of monitoring for metabolic effects associated with SGA use 
showed that patients prescribed clozapine were more likely to be 
monitored for metabolic syndrome in the presence of dyslipidaemia or 
diabetes. Furthermore, general practitioners are likely to be unfamiliar 
with side effects of antipsychotic drugs. A systematic review of quali-
tative evidence suggested that infrequent physical health monitoring 
among patients prescribed SGAs can be attributed to a lack of knowledge 

Table 3 
Descriptive data of the differences in glucose, monitoring at baseline, 12 weeks and one year by different index antipsychotic drugs (only the ten top prescribed 
antipsychotics were included in the table).  

Prescribed antipsychotic Presence of a test within these time points n (%); [95% CI] 

BG FBG HbA1c 

Total FGAs (1505) Baseline 3-months 12-months Baseline 3-months 12-months Baseline 3-months 12-months 

Amisulpride (232) 60 (25%); 
[20%–31%] 

19 (8%); 
[5%–12%] 

52 (22%); 
[17%–28%] 

20 (8%); 
[5%–12%] 

4 (2%); 
[0%–4%]* 

23 (9%); 
[6%–14%] 

30 (12%); 
[8%–17%] 

7 (3%); 
[1%–6%] 

27 (11%); 
[7%–16%] 

Chlorpromazine (531) 100 (18%); 
[15%–22%] 

29 (5%); 
[3%–7%] 

135 (25%); 
[21%–29%] 

9 (1%); 
[0%–3%]* 

3 (0%)*; 
[0%–1%]* 

19 (3%); 
[2%–5%] 

28 (5%); 
[3%–7%] 

12 (2%); 
[1%–3%] 

38 (7%); 
[5%–9%] 

Flupentixol (286) 60 (20%); 
[16%–26%] 

11 (3%); 
[1%–6%] 

59 (21%); 
[16%–25%] 

13 (4%); 
[2%–7%] 

2 (0%)*; 
[0%–2%]* 

12 (4%); 
[2%–7%] 

23 (8%); 
[5%–11%] 

4 (1%); 
[0%–3%]* 

22 (8%); 
[4%–11%] 

Haloperidol (314) 88 (28%); 
[23%–33%] 

21 (7%); 
[4%–10%] 

89 (28%); 
[23%–33%] 

14 (4%); 
[2%–7%] 

1 (0%)*; 
[0%–1%]* 

18 (6%); 
[3%–8%] 

40 (12%); 
[9%–16%] 

9 (3%); 
[1%–5%] 

40 (13%); 
[9%–16%] 

Trifluoperazine (142) 26 (18%); 
[12%–25%] 

4 (3%); 
[0%–7%]* 

38 (27%); 
[19%–34%] 

5 (2%); 
[1%–8%] 

NR 8 (5%); 
[2%–10%] 

7 (5%); 
[2%–9%] 

3 (2%); 
[0%–6%]* 

16 (11%); 
[6%–17%]  

Total SGAs (9692) Baseline 3-months 12-months Baseline 3-months 12-months Baseline 3-months 12-months 
Aripiprazole (618) 115 (18%); 

[15%–21%] 
18 (3%); 
[1%–4%] 

157 (25%); 
[22%–29%] 

29 (5%); 
[3%–6%] 

9 (1%); 
[0%–2%]* 

32 (5%); 
[3%–7%] 

91 (16%); 
[12%–17%] 

28 (4%); 
[3%–6%] 

133 (22%); 
[18%–24%] 

Olanzapine (3090) 597 (19%); 
[17%–20%] 

145 (4%); 
[3%–5%] 

724 (23%); 
[21%–24%] 

149 (5%); 
[4%–5%] 

32 (1%); 
[0%–1%]* 

239 (8%); 
[6%–8%] 

215 (7%); 
[6%–7%] 

57 (2%); 
[1%–3%] 

336 (11%); 
[9%–12%] 

Quetiapine (4230) 883 (21%); 
[19%–22%] 

163 (3%); 
[3%–4%] 

960 (23%); 
[21%–23%] 

208 (5%); 
[4%–5%] 

52 (1%); 
[0%–1%]* 

294 (7%); 
[6%–8%] 

403 (10%); 
[8%–10%] 

103 (2%); 
[1%–2%] 

575 (14%); 
[12%–14%] 

Risperidone (1754) 361 (20%); 
[18%–22%] 

87 (4%); 
[3%–6%] 

420 (24%); 
[21%–26%] 

88 (5%); 
[4%–6%] 

17 (0%)*; 
[0%–1%]* 

118 (7%); 
[5%–8%] 

175 (10%); 
[8%–11%] 

39 (2%); 
[1%–3%] 

269 (15%); 
[13%–17%]  

* Value <0.00. Abbreviations: SGAs: second-generation antipsychotics, FGAs: first-generation antipsychotics, BG: blood glucose, FBG: fasting blood glucose, HbA1c: 
glycosylated haemoglobin, NR: observation not recorded, n: absolute number of patients. 

Table 4 
Descriptive data of the differences in lipid profile monitoring at baseline, 12 weeks and one year by different index antipsychotic drugs (only the ten top prescribed 
antipsychotics were included in the table).  

Prescribed antipsychotic Presence of a test within these time points n (%); [95% CI] 

HDL LDL TG 

Total FGAs (1505) Baseline 3-months 12-months Baseline 3-months 12-months Baseline 3-months 12-months 

Amisulpride (232) 51 (22%); 
[16%–27%] 

21 (10%); 
[5%–13%] 

27 (12%); 
[7%–16%] 

41 (18%); 
[12%–23%] 

17 (7%); 
[4%–11%] 

54 (23%); 
[17%–29%] 

53 (10%); 
[17%–28%] 

22 (9%); 
[6%–14%] 

64 (28%); 
[21%–33%] 

Chlorpromazine (531) 52 (10%); 
[7%–12%] 

18 (3%); 
[2%–5%] 

38 (7%); 
[5%–9%] 

50 (10%); 
[7%–15%] 

16 (3%); 
[1%–4%] 

90 (17%); 
[13%–20%] 

53 (10%); 
[7%–12%] 

22 (4%); 
[2%–6%] 

98 (18%); 
[15%–22%] 

Flupentixol (286) 42 (15%); 
[10%–19%] 

12 (4%); 
[2%–7%] 

22 (8%); 
[4%–11%] 

33 (12%); 
[8%–15%] 

9 (3%); 
[1%–5%] 

38 (13%); 
[9%–17%] 

36 (13%); 
[8%–16%] 

10 (3%); 
[1%–6%] 

44 (15%); 
[11%–20%] 

Haloperidol (314) 65 (21%); 
[16%–25%] 

9 (3%); 
[1%–5%] 

40 (13%); 
[9%–16%] 

47 (15%); 
[11%–19%] 

5 (2%); 
[0%–3%]* 

62 (20%); 
[15%–24%] 

55 (18%); 
[13%–22%] 

5 (2%); 
[0%–3%]* 

71 (23%); 
[18%–27%] 

Trifluoperazine (142) 18 (13%); 
[7%–19%] 

6 (4%); 
[1%–8%] 

16 (11%); 
[6%–17%] 

15 (11%); 
[6%–16%] 

5 (4%); 
[1%–8%] 

19 (13%); 
[8%–20%] 

16 (11%); 
[6%–17%] 

5 (4%); 
[1%–8%] 

23 (16%); 
[10%–23%]  

Total SGAs (9692) Baseline 3-months 12-months Baseline 3-months 12-months Baseline 3-months 12-months 
Aripiprazole (618) 121 (20%); 

[16%–22%] 
30 (5%); 
[3%–6%] 

133 (22%); 
[18%–24%] 

102 (17%); 
[13%–19%] 

26 (4%); 
[2%–6%] 

172 (28%); 
[24%–31%] 

107 (17%); 
[14%–20%] 

30 (5%); 
[3%–6%] 

179 (29%); 
[25%–32%] 

Olanzapine (3090) 434 (14%); 
[12%–15%] 

138 (4%); 
[3%–5%] 

336 (11%); 
[9%–12%] 

50 (2%); 
[1%–2%] 

105 (3%); 
[2%–4%] 

659 (21%); 
[19%–22%] 

408 (13%); 
[11%–14%] 

115 (4%); 
[3%–4%] 

723 (23%); 
[21%–24%] 

Quetiapine (4230) 725 (17%); 
[16%–18%] 

191 (5%); 
[3%–5%] 

575 (14%); 
[12%–14%] 

33 (1%); 
[0%–1%]* 

163 (4%); 
[3%–4%] 

849 (20%); 
[18%–21%] 

645 (15%); 
[14%–16%] 

171 (4%); 
[3%–4%] 

919 (22%); 
[20%–22%] 

Risperidone (1754) 292 (17%); 
[14%–18%] 

75 (4%); 
[3%–5%] 

269 (15%); 
[13%–17%] 

47 (3%); 
[1%–3%] 

61 (3%); 
[2%–4%] 

378 (22%); 
[19%–23%] 

257 (15%); 
[13%–16%] 

65 (3%); 
[2%–4%] 

416 (24%); 
[21%–25%]  

* Value <0.00. Abbreviations: SGAs: second-generation antipsychotics, FGAs: first-generation antipsychotics, BMI: body mass index, WC: waist circumference, n: 
absolute number of patients. 
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among healthcare professionals in primary care regarding the car-
diometabolic side effects associated with SGAs [26]. Furthermore, the 
observed low blood glucose monitoring in this study could also be linked 
to the fear associated with needles as patients may often be reluctant to 
give blood samples [27]. These findings suggest that reasons other than 
initiating SGA can be more important determinants of cardiometabolic 
monitoring among antipsychotic users. Nevertheless, it is necessary to 
conduct additional research to support these claims and undertake 
qualitative research with healthcare providers in primary care regarding 
barriers to monitoring practices. 

Continuity of care is essential to improve monitoring practices. Our 
previous systematic review highlights the lack of clarity on the roles and 
responsibilities among service providers as an important barrier to 
routine monitoring of side effects [26]. Ensuring that one clinical setting 
or practice remains primarily responsible for treatment initiation, 
monitoring and follow up for an individual patient is likely to minimise 
adverse events and improve monitoring practices. 

4.3. Limitations 

Some patients using antipsychotics may be solely managed in sec-
ondary care, which may not be reflected in IMRD data; however, we 
anticipate this group to be small. The present study is subjected to 
misclassification bias or under-recording of patients who may be eligible 
for the study. In addition, evaluation of a direct link between specific 
antipsychotic exposure and the target outcome was challenging because 
of the potential antipsychotic switching during the study period (trial 
period) and the possibility of drug selection bias. For example, drugs 
with a greater propensity for weight gain may be used less often in pa-
tients who are already overweight. Additionally, other psychotropic 
medications might be prescribed to our cohort patients, including an-
tidepressants and mood stabilizers, which can also contribute to meta-
bolic side effects and the monitoring pattern; however, such an 
assumption needs further investigation. Finally, data for established 
modifiable cardiovascular risk factors were extracted except for data 
related to smoking history and alcohol drinking habits as they were not 
available for extraction. 

5. Conclusions 

This study demonstrates suboptimal monitoring of cardiometabolic 
risk factors in patients prescribed antipsychotics in primary care with a 
vast majority of patients failing to receive monitoring for all risk factors 
at all time points. There is an urgent need to improve routine screening 
and appropriate follow-up care of cardiometabolic risk factors among 
this population to improve safe and effective use of these drugs, promote 
patient outcomes and prevent adverse events. 
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