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Abstract

Objective: Lifestyle interventions can be efficacious in

reducing cardiovascular disease risk factors and are recom-

mended as first-line interventions in England. However,

recent information on the use of these interventions in

primary care is lacking. We investigated for how many

patients with newly diagnosed hypertension, hyperlipid-

aemia or obesity, lifestyle interventions were recorded in

their primary care electronic health record.

Design: A retrospective cohort study.

Setting: English primary care, using UK Clinical Practice

Research Datalink.

Participants: A total of 770,711 patients who were aged

18 years or older and received a new diagnosis of hyper-

tension, hyperlipidaemia or obesity between 2010 and

2019.

Main outcome measures: Record of lifestyle intervention

and/or medication in 12 months before to 12 months after

initial diagnosis (2-year timeframe).

Results: Analyses show varying results across conditions:

While 55.6% (95% CI 54.9–56.4) of individuals with an ini-

tial diagnosis of hypertension were recorded as having life-

style support (lifestyle intervention or signposting) within

the 2-year timeframe, this number was reduced to 45.2%

(95% CI 43.8–46.6) for hyperlipidaemia and 52.6% (95% CI

51.1–54.1) for obesity. For substantial proportions of indi-

viduals neither lifestyle support nor medication (hyperten-

sion: 12.2%, 95% CI 11.9–12.5; hyperlipidaemia: 32.2%, 95%

CI 31.2–33.3; obesity: 43.9%, 95% CI 42.3–45.4) were rec-

orded. Sensitivity analyses confirm that limited proportions

of patients had lifestyle support recorded in their electronic

health record before they were first prescribed medication

(diagnosed and undiagnosed), ranging from 12.1% for

hypertension to 19.7% for hyperlipidaemia, and 19.5% for

obesity (23.4% if restricted to Orlistat).

Conclusions: Limited evidence of lifestyle support for indi-

viduals with cardiovascular risk factors (hypertension,

hyperlipidaemia, obesity) recommended by national

guidelines in England may stem from poor recording in

electronic health records but may also represent missed

opportunities. Given the link between progression to car-

diovascular disease and modifiable lifestyle factors, early

support for patients to manage their conditions through

non-pharmaceutical interventions by establishing lifestyle

modification as first-line treatment is crucial.
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Introduction

Despite the decrease of cardiovascular disease seen in
many Western countries in recent decades, it con-
tinues to be a major health problem.1 The most
recent Global Burden of Disease study estimated
that, in 2019, cardiovascular disease accounted for
2.4 million disability-adjusted life years and over
150,000 deaths in England, representing over 14%
of total disability-adjusted life years and 30% of all
deaths in England, with a large proportion of this
mortality being attributable to high systolic blood
pressure (42.9%), high low-density lipoprotein chol-
esterol (25.3%) and high body mass index (16.4%).2

Several well-established risk factors predispose
individuals to developing cardiovascular disease
including age, gender, high systolic blood pressure,
high total cholesterol, elevated low-density lipopro-
tein cholesterol, smoking behaviour and diabetes
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status.3 Several of these risk factors are directly
linked to lifestyle-related behaviours which can be
modified through interventions that support individ-
uals to, for example, maintain a healthy diet and
body weight,4 engage in physical activity,5 reduce
sodium intake6 and alcohol consumption,7

and abstain from tobacco smoking.8 General practi-
tioners can play a particularly important role on this
by recommending and monitoring lifestyle-related
changes for reduction in cardiovascular disease risk.9

Lifestyle interventions are generally seen to be suc-
cessful in controlled clinical trials.4,5,10–12 While there
are concerns about the long-term effectiveness13 and
the large variability in responses to these interven-
tions, with some individuals being highly successful
while others achieve very little lifestyle change,14,15 in
the UK, the National Institute for Health and Care
Excellence have recommended addressing lifestyle
behaviours as a first-line intervention for individuals
diagnosed with conditions such as type 2 diabetes,
hypertension, hyperlipidaemia and obesity.16–18 In
line with their recommendations, several lifestyle
intervention programmes are used through
England’s National Health Service to support indi-
viduals in changing their lifestyle, and they include
more formal programmes like DESMOND for indi-
viduals with type 2 diabetes19 as well as programmes
that target behaviours related to diet and/or physical
activity. While more formal programmes like
DESMOND have specific referral pathways, the
pathways for hypertension, hyperlipidaemia and
obesity are not as well established despite these con-
ditions having a high prevalence in England.
Hypertension is estimated to affect 12.5 million
adults, over 20% of the population, in the UK20

and was associated with about 30% of deaths in the
UK Biobank study.21 Dyslipidaemias come in vari-
ous forms with the most common being raised chol-
esterol. In 2017, it was reported that the prevalence of
raised cholesterol in UK adults was 48%.22 Obesity,
another common risk factor for cardiovascular dis-
ease, has a prevalence of 28% in the UK.23

To better understand how cardiovascular disease
risk is managed in primary care in England, this
study aimed to quantify use of lifestyle interventions
for individuals with an initial diagnosis of hyperten-
sion, hyperlipidaemia or obesity. We use a well-estab-
lished primary care dataset from England, and the
results have important implications for policy and
practice to ensure that individuals with modifiable
risk factors linked to cardiovascular disease can bene-
fit from interventions that can help to improve their
health, prevent disease and, most importantly, put
their health back in their hands.

Materials and methods

Data source and ethics

This retrospective observational study used data from
Clinical Practice Research Datalink Aurum, an
ongoing database of pseudonymised routine primary
care records from general practitioners in the UK.
The data are representative of the population in
England with respect to geographical spread, depriv-
ation, age and gender.24 Data were extracted from the
Clinical Practice Research Datalink Aurum database
in July 2020, containing electronic health records
from 35.9 million patients and 1296 currently contri-
buting practices in England. In this release, over 93%
of permanent registrations were deemed to have
research quality data based on Clinical Practice
Research Datalink metrics derived from internal con-
sistency of key variables including date of birth, prac-
tice registration date and transfer out date.24 The
Clinical Practice Research Datalink Independent
Scientific Advisory Committee approved study proto-
cols for each condition (20_000180, 20_000181 and
20_000182) in accordance with the Declaration of
Helsinki.

Study period

The study period spans from 2010 to 2019. For
hypertension, it spans from 2011 to 2019, as we
were only interested in periods during which clinical
guidelines by the National Institute for Health and
Care Excellence specifically recommended lifestyle
interventions as a first-line treatment option for the
condition.

Study population

The eligible population had an initial diagnosis of
hypertension, hyperlipidaemia or obesity at adult
age during the study period, at least 12 months of
continuous registration after said initial diagnosis
and was deemed as research quality based on
Clinical Practice Research Datalink metrics. The
diagnosis had to be clearly indicated by the presence
of an electronic health record code entered by the
general practitioner, whereas a physical measurement
or laboratory test result exceeding commonly applied
disease thresholds (e.g. a systolic blood pressure
measurement above 140mmHg) did not qualify as a
diagnosis (Supplementary Table 1). In addition,
patients that received any condition-specific medica-
tion (e.g. statins for hyperlipidaemia) during the 15
years before their initial electronic health record rec-
orded diagnosis or had any record indicating genetic
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causes for the condition (e.g. familial hypercholester-
olemia) were excluded. Code lists for medication and
exclusion diagnoses are provided in the
Supplementary Data (Supplementary Tables 2–3).
Follow-up ended at the last data collection from the
general practitioner practice, practice deregistration
or death.

Outcomes

We were interested in the course of treatment of
patients who had an initial diagnosis of hypertension,
hyperlipidaemia or obesity. The primary outcome
was thus the presence of any record of signposting
to, performance of or referral to lifestyle intervention
appropriate for each condition before and after a
patient’s initial diagnosis. We identified relevant elec-
tronic health record codes based on a string-based
term search which was performed independently by
two members of our research team (Supplementary
Box 1, Supplementary Table 4). For lifestyle support,
we distinguished between codes that indicated sign-
posting (i.e. signposting such as ‘Physical activity
opportunity signposted’, brief advice such as ‘Diet
leaflet given’ or ‘Advice about exercise’) and codes
that indicated an offer, referral or performance of a
lifestyle intervention on-site or off-site (i.e. counsel-
ling such as ‘Dietary management education, guid-
ance, and counselling’ or referrals such as ‘Referral
to community dietician’ or ‘Exercise on prescrip-
tion’). When presenting what proportion of patients
received lifestyle support, we distinguished by sign-
posting (including brief advice) and lifestyle interven-
tion, with the latter being less susceptible to
underreporting as general practitioners often act as
gatekeepers for referrals to lifestyle intervention ser-
vices and programmes. In addition, we determined
whether patients received any prescription of condi-
tion-specific medication. We identified medication
prescriptions using British National Formulary
terms (Supplementary Table 3). Presence and absence
of relevant codes were determined for different time
periods in relation to the initial diagnosis – within 12
months or 6 months before the initial diagnosis; at
time of diagnosis, for which we allowed the records to
be entered 1 week before to 1 week after the initial
diagnosis; and within 1 month, 2 months, 3 months, 4
months, and 12 months after the initial diagnosis.

Statistical analysis

R Version 4.0.3 was used to conduct the analyses.
Baseline characteristics were described for all patients
with an initial diagnosis of hypertension,

hyperlipidaemia or obesity that fulfilled our inclusion
criteria. We calculated the proportion and number of
patients among those with an initial diagnosis that
had an electronically recorded lifestyle intervention
and/or medication for each condition. Confidence
intervals were computed with standard errors using
a variance-stabilising transformation for the binomial
distribution and are clustered at the general practi-
tioner practice level. We compared the proportion of
patients that had these interventions recorded in their
electronic health record before and after their initial
diagnosis as well as the cumulative proportion of
patients that had these interventions recorded in
their electronic health record at any point in time
from 12 months before to 12 months after their initial
diagnosis.

Sensitivity analysis

While there is evidence that correctness of diagnosis
codes in Clinical Practice Research Datalink Aurum
is high,25 Persson et al. report that half of patients
who had either high cholesterol values or medication
had no hyperlipidaemia diagnosis codes. The authors
concluded that there may be a substantial number of
patients with hyperlipidaemia treated by their gen-
eral practitioner but with no diagnosis code in their
electronic health record. Thus, as sensitivity ana-
lysis, we created an alternative cohort, where we
used the first recorded condition-specific medication
as the index date instead of the initial recorded diag-
nosis and determined what proportion of patients
(diagnosed and undiagnosed) had a lifestyle inter-
vention recorded in their electronic health record in
the 12 months before said prescription.

Results

After excluding patients who had receipt of medica-
tion recorded in their electronic health record before
their initial recorded diagnosis (n¼ 223,414 for
hypertension, n¼ 38,221 for hyperlipidaemia and
n¼ 32,296 for obesity), the full sample consisted of
770,711 patients who met our inclusion criteria and
received an initial diagnosis of hypertension, hyper-
lipidaemia or obesity during our study period. Table
1 provides the baseline characteristics for all newly
diagnosed patients stratified by condition.

Hypertension

Among newly diagnosed hypertension patients
between 2011 and 2019 (N¼ 403, 129), 86.8% (95%
confidence interval [CI] 86.5–87.1) had a combination
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of medication, signposting for lifestyle-related sup-
port, and/or lifestyle intervention recorded in their
electronic health record within 12 months after their
initial diagnosis (Figure 1(b) – all coloured bars
except for grey). This number increases to 87.8%
(95% CI 87.5–88.1) if we also take lifestyle interven-
tion up to 12 months before the initial diagnosis into
account (Table 2: ‘All patients with medication and/
or lifestyle support record’). While 82.0% (95% CI
81.6–82.5) of diagnosed patients were recorded in
their electronic health record as having been

prescribed medication within 12 months after their
diagnosis (either alone or in combination with sign-
posting and/or lifestyle intervention), only about half
of newly diagnosed patients (55.6%, 95% CI 54.9–
56.4) had any lifestyle intervention or signposting rec-
orded in their electronic health record in a window
from up to 12 months before to within 12 months
after their diagnosis (Figure 1(c) – dark and light
purple and dark and light teal bars; Table 2). The
percentage of patients who had any lifestyle interven-
tion or signposting recorded in their electronic health

Table 1. Characteristics of patients by condition.

Hypertension Hyperlipidaemia Obesity

Variable
(n ¼ 403,129) (n ¼ 105,900) (n ¼ 261,682)

Median IQR Median IQR Median IQR

Year of diagnosis 2014 2012–2017 2015 2013–2017 2014 2012–2017

Agea 57 48–67 55 46–65 48 34–61

Follow-up time (in months) 55.6 32.5–82.0 51.8 31.2–80.0 54.4 31.4–84.3

% n % n % n

Gender

Female 44.3 178,746 49.8 52,697 57.2 149,809

Male 55.7 224,380 50.2 53,203 42.8 111,868

Non-binary 0.0 3 0.0 0 0.0 5

Region

North East 3.3 13,254 2.0 2,144 8,829 3.4

North West 16.1 64,794 20.6 21,827 43,739 16.7

Yorkshire and the Humber 3.2 12,929 2.0 2,134 8,317 3.2

East Midlands 2.5 9,898 2.0 2,115 5,468 2.1

West Midlands 17.2 69,284 19.2 20,286 41,838 16.0

East of England 4.3 17,237 3.7 3,894 8,240 3.1

South West 12.1 48,950 5.9 6,282 40,612 15.5

South Central 12.7 51,377 8.6 9,088 31,257 11.9

London 19.6 78,922 26.2 27,719 52,311 20.0

South East Coast 8.9 35,680 9.4 9,992 20,799 7.9

Unknown 0.2 804 0.4 419 272 0.1

Table shows characteristics of patients who met all inclusion criteria.
aAge in years at time of the initial diagnosis.

IQR; interquartile range.
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record after their initial diagnosis rose from 22.9%
(95% CI 22.4–23.4) at the time of diagnosis to 48.7%
(95% CI 48.0–49.4) within 12 months after their diag-
nosis (Figure 1(b) – dark and light purple and dark
and light teal bars).

Among patients who had a recorded medication
prescription in their electronic health record within
12 months of their initial diagnosis (n¼ 330, 606;
Table 2: ‘Medication total’), 60.7% (95% CI 60.0–
61.5) also had any lifestyle intervention or signpost-
ing recorded in their EHR during 12 months prior to
12 months after their diagnosis (200,785 out of
330,606 patients; Table 2: ‘Medication w/signposting’
and ‘Medication w/lifestyle intervention’ divided by
‘Medication total’). 5.8% (95% CI 5.5–6.1) of
patients had any lifestyle intervention or signposting
recorded in their electronic health record up to 12
months before to within 12 months after their initial
diagnosis without being prescribed any medication
within 12 months after their diagnosis (23,484 out
of 403,129 patients; Table 2: ‘Lifestyle intervention
only’ and ‘Signposting only’ divided by ‘Total’).

Hyperlipidaemia

Among newly diagnosed hyperlipidaemia patients
between 2010 and 2019, 61.9% (95% CI 60.8–62.9)

had a combination of medication, signposting for
lifestyle-related support, and/or lifestyle intervention
recorded in their electronic health record within 12
months after their initial diagnosis (Figure 2(b) – all
coloured bars except for grey). This number increases
to 67.8% (95% CI 66.7–68.8) if we also take lifestyle
intervention up to 12 months before the initial diag-
nosis into account (Table 2: ‘All patients with medi-
cation and/or lifestyle support record). While 44.2%
(95% CI 42.8–45.6) of diagnosed patients were rec-
orded as having received a medication prescription
within 12 months after their diagnosis (either alone
or in combination with signposting and/or lifestyle
intervention), 45.2% (95% CI 43.8–46.6) had any
record in their electronic health record of lifestyle
intervention or signposting in a window from up to
12 months before, to within 12 months after their diag-
nosis (Figure 2(c) – dark and light purple and dark and
light teal bars; Table 2). The percentage of patients
who had any record of lifestyle intervention or sign-
posting in their electronic health record after their ini-
tial diagnosis rose from 17.7 (95% CI 16.8–18.7) at the
time of diagnosis to 33.0% (95% CI 31.7–34.3) within
12 months after their diagnosis (Figure 2(b) – dark and
light purple and dark and light teal bars).

Among patients who had a record of receiving a
medication prescription within 12 months of their

Figure 1. Prescribed medications and recorded lifestyle interventions for patients with an initial diagnosis of hypertension.

Proportions of patients by hypertension treatment (hypertension medication, signposting to lifestyle intervention and lifestyle

intervention) 12 months before to 12 months after an initial recorded diagnosis of hypertension. Patients with a prescription of

hypertension medication before any initial diagnosis of hypertension are excluded. Grey bars – no intervention; yellow bars – only

medication; dark purple bars – only signposting; light purple bars – signposting and medication; dark blue bars – only lifestyle

intervention; light blue bars – lifestyle intervention and medication.
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initial diagnosis (n¼ 46 836; Table 2: ‘Medication
total’), 49.1% (95% CI 47.8–50.3) also had any life-
style intervention or signposting recorded in their
electronic health record during 12 months prior to
12 months after their diagnosis (22,978 out of 46,
836 patients; Table 2: ‘Medication w/signposting’
and ‘Medication w/lifestyle intervention’ divided by
‘Medication total’). Of patients, 23.5% (95% CI
22.2–24.9) had any lifestyle intervention or signpost-
ing recorded in their electronic health record within
12 months before to 12 months after their initial diag-
nosis without being prescribed any medication up to
12 months after their diagnosis (24,920 out of 105,900
patients; Table 2: ‘Lifestyle intervention only’ and
‘Signposting only’ divided by ‘Total’).

Obesity

Among newly diagnosed obesity patients between
2010 and 2019, 49.5% (95% CI 47.9–51.1) had com-
bination of medication, signposting for lifestyle-
related support and/or lifestyle intervention recorded
in their electronic health record within 12 months
after their initial diagnosis (Figure 3(b) – all coloured
bars except for grey). This number increases to 56.1%
(95% CI 54.6–57.7) if we also take lifestyle interven-
tion up to 12 months before the initial diagnosis into
account (Table 2: ‘All patients receiving medication
and/or lifestyle intervention’). Given the lack of
approved anti-obesity medicines, only 8.2% (95%
CI 7.7–8.6) had receipt of medication commonly

Table 2. Proportion of patients with electronic health records of medication prescription and/or lifestyle support in a period of 12

months before to 12 months after initial diagnosis for each condition.

Hypertension Hyperlipidaemia Obesity

Treatment
(N ¼ 403,129) (N ¼ 105,900) (N ¼ 261,682)

Per cent (95% CI) n Per cent (95% CI) n Per cent (95% CI) n

None 12.2 (11.9–12.5) 49,039 32.2 (31.2–33.3) 34,144 43.9 (42.3–45.4) 114,789

Medication

Medication only 32.2 (31.5–32.9) 129,821 22.5 (21.6–23.5) 23,858 3.5 (3.3–3.7) 9231

Medication w/signposting 8.7 (8.4–9.1) 35,210 4.1 (3.8–4.4) 4,355 0.9 (0.8–1.0) 2364

Medication w/ lifestyle

intervention

41.1 (40.3–41.8) 165,575 17.6 (16.9–18.3) 18,623 3.7 (3.5–3.9) 9769

Lifestyle support

Lifestyle Intervention only 4.7 (4.4–5.0) 18,917 17.8 (16.6–19.0) 18,834 38.4 (37.0–39.7) 100,441

Signposting only 1.1 (1.0–1.2) 4,567 5.7 (5.3–6.2) 6,086 9.6 (9.0–10.3) 25,088

Total 100 403,129 100 105,900 100 261,682

Prop. (95% CI) n Prop. (95% CI) n Prop. (95% CI) n

All patients with medication

record

82.0 (81.6–82.4) 330,606 44.2 (42.8–45.6) 46,836 8.2 (7.7–8.6) 21,364

All patients with lifestyle

support record

55.6 (54.9–56.4) 224,269 45.2 (43.8–46.6) 47,898 52.6 (51.1–54.1) 137,662

All patients with medication

and/or lifestyle support

record

87.8 (87.5–88.1) 354,090 67.8 (66.7–68.8) 71,756 56.1 (54.6–57.7) 146,893

CI: confidence interval. Table shows the proportions of patients by treatment group and condition. The patient must have a record of a given treatment

at any point between 12 months prior to and/or 12 months after their initial diagnosis. Confidence intervals were computed with standard errors using

a variance-stabilising transformation for the binomial distribution and are clustered at the practice level. Patients that have received a lifestyle

intervention may have also concurrently received signposting.
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used to target obesity recorded in their electronic
health record (including gastro intestinal anti-obesity
drugs such as Orlistat, appetite suppressants and
bulk-forming laxatives, see Supplementary Table 3;
Table 2: ‘All patients with medication record’). The
percentage of patients who had any record in their
electronic health record of lifestyle intervention or
signposting after their initial diagnosis rose from
29.4% (95% CI 27.9–31.0) at the time of diagnosis
to 45.2% (95% CI 43.7–46.7) within 12 months after
their diagnosis (Figure 3(b) – dark and light purple
and dark and light teal bars). If we also take lifestyle
intervention up to 12 months before their diagnosis
into account, this number increases by 7.4 percentage
points, resulting in 52.6% (95% CI 51.1–54.1) of
patients that had any record of lifestyle intervention
or signposting in a window from up to 12 months
before to within 12 months after their diagnosis
(Figure 3(c) – dark and light purple and dark and
light teal bars).

Sensitivity analyses

Given that a substantial number of patients were
already recorded as having been prescribed medica-
tion before their initial recorded diagnosis, we per-
formed additional analyses where we explored

the recorded use of lifestyle interventions before an
initial prescription of medication rather than using
the initial diagnosis as an index date
(Supplementary Table 6). The proportion of individ-
uals (diagnosed and undiagnosed) who had any
record in their electronic health record of lifestyle
support up to 12 months before their initial prescrip-
tion ranges from 12.1% (95% CI 11.8–12.5) for anti-
hypertensive medication to 19.7% (95% CI 19.2–
20.3) for lipid-lowering medication and 19.5% (95%
CI 19.0–20.0) for anti-obesity medication, respect-
ively. If we restrict anti-obesity medication to
Orlistat, which is the only medication singularly
used for obesity treatment, the number slightly
increases to 23.4% (95% CI 22.8–24.1). If we restrict
this sample further to those that have been diagnosed
at the time they had their first recorded medication
prescription, the numbers increase slightly: The pro-
portion of individuals (diagnosed) who had
any record of lifestyle support up to 12 months
before their initial prescription then ranges from
21.6% (95% CI 21.0–22.2) for antihypertensive medi-
cation to 26.7% (95% CI 25.7–27.8) for lipid-lowering
medication and 33.1% (95% CI 32.3–34.0) for anti-
obesity medication, respectively. We present figures
for these analyses in the Supplementary Data
(Supplementary Figures 1–4).

Figure 2. Prescribed medications and recorded lifestyle interventions for patients with an initial diagnosis of hyperlipidaemia.

Proportions of patients by hyperlipidaemia treatment (hypertension medication, signposting to lifestyle intervention and lifestyle

intervention) 12 months before to 12 months after an initial recorded diagnosis of hypertension. Patients with a prescription of

hyperlipidaemia medication before any initial diagnosis of hyperlipidaemia are excluded. Grey bars – no intervention; yellow bars –

only medication; dark purple bars – only signposting; light purple bars – signposting and medication; dark blue bars – only lifestyle

intervention; light blue bars – lifestyle intervention and medication.
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Discussion

Summary

Based on the primary care eletronic health records in
our analysis, the main finding of our study points to a
general lack of adherence to guidelines by the
National Institute for Health and Care Excellence
on the recommended use of lifestyle interventions
for individuals with an initial diagnosis of hyperten-
sion, hyperlipidaemia or obesity. Given that these
conditions are often linked to modifiable lifestyle fac-
tors, it is a missed opportunity to fail to support these
individuals to manage their conditions through non-
pharmaceutical routes.

Through our analyses we also find heterogeneity in
the recorded use of lifestyle interventions across con-
ditions with 45.8% of individuals with an initial diag-
nosis of hypertension having a electronic health
record of some sort of lifestyle intervention (55.6%
if signposting is included), going down to about
35.4% (45.2% if signposting is included) for those
with an initial diagnosis of hyperlipidaemia. There
are also substantial proportions of individuals not
having any recorded support (medication, lifestyle
intervention and/or signposting) at all within 12

months of diagnosis – ranging from only 12% of
people with an initial diagnosis of hypertension to
44% for people with an initial diagnosis of obesity.
In addition, our results suggest that only a small pro-
portion of patients had a recorded lifestyle interven-
tion before they were first prescribed medication for
hypertension, hyperlipidaemia or obesity, raising the
question why not more individuals receive a lifestyle
intervention as first-line intervention.

Limitations

Our study used a large population-based primary
care dataset that is representative of the adult popu-
lation of England. However, this study also has sev-
eral limitations. First, there are alternative
explanations pertaining to the lack of recorded
lifestyle interventions that could be related to our
findings. Given that our analyses only capture
what is recorded in primary care electronic health
records, it is possible that interventions are being
given but are not recorded. Brief advice, in particular,
may be given to patients but not recorded by general
practitioners, which could have led to an underesti-
mation of lifestyle intervention rates. It may also be

Figure 3. Prescribed medications and recorded lifestyle interventions for patients with an initial diagnosis of obesity.

Proportions of patients by obesity treatment (anti-obesity medication, signposting to lifestyle intervention and lifestyle inter-

vention) 12 months before to 12 months after an initial recorded diagnosis of obesity. Patients with a prescription of anti-obesity

medication before any initial diagnosis of obesity are excluded. Grey bars – no intervention; yellow bars – only medication; dark

purple bars – only signposting; light purple bars – signposting and medication; dark blue bars – only lifestyle intervention; light blue

bars – lifestyle intervention and medication.
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that patients are offered lifestyle interventions but
decline this, or that there is a lack of services in the
area that provide lifestyle interventions.

Second, our primary analysis sample only includes
patients for which an initial diagnosis was recorded in
their electronic health record, excluding patients who
had any medication prescription prior to their initial
diagnosis. Sensitivity analyses revealed low recorded
lifestyle intervention rates for patients prior to their
initial medication prescription (independent of their
diagnosis status), substantiating a generally low rec-
orded use of lifestyle intervention as first-line
treatment.

Third, our analyses do not capture all details
related to the diagnosis (e.g. exact lipid profile) and
health status of the individual. However, this should
not reflect a lack of general practitioners utilising life-
style interventions. Given the importance of lifestyle-
related factors in perpetuating cardiovascular disease
risk, even patients who are given medications because
of advanced disease at their initial diagnosis should
receive lifestyle support to help them better manage
their condition and, ideally, bring it into remission.26

Fourth, in these analyses, we did not distinguish
lifestyle interventions by content, duration or inten-
sity and we also did not determine whether patients
actually received or completed a given lifestyle inter-
vention. While even brief advice by physicians can
help patients change their health behaviours in the
short term,27 oftentimes more intensive lifestyle and
maintenance programmes are needed to induce the
long-term lifestyle modification needed for cardiovas-
cular disease risk reduction.28 Thus, our results reflect
the proportion of patients that can potentially access
lifestyle interventions through general practices
rather than the proportions of patients eventually
benefitting from lifestyle interventions. This informa-
tion is still valuable, however, in guiding future modi-
fications to primary care pathways to improve care
and outcomes for patients with these conditions.

Fifth, comparisons across conditions cannot be
made without important limitations as it is unknown
whether accuracy of and type of recorded lifestyle
intervention information varies systematically across
conditions.

Comparison with existing literature

While several studies have evaluated the effectiveness
of primary care lifestyle interventions,5,11,12 few stu-
dies have investigated how patients access lifestyle
intervention in primary care. Booth et al. evaluated
the use of weight management interventions among
overweight and obese patients (based on body mass
index) in English primary care and found that the

proportion of patients that received a weight manage-
ment intervention ranged from 8.7% to 28.1%,
depending on their body mass index category.29

Similarly, Sheppard et al. reported that in a cohort
of patients with mild hypertension, only 12%
received lifestyle advice.30 We identified a higher pro-
portion of patients receiving lifestyle interventions.
Differences between the present study and these
other studies include a more recent study period for
our study, an inclusion of lifestyle interventions per-
taining not only to weight management but also to
general lifestyle and physical activity, and a cohort
identification based on clinical diagnosis codes
rather than body mass index categories.

Implications for research and/or practice

The results of this study suggest that lifestyle inter-
ventions to reduce cardiovascular disease risk are
underutilised in English primary care. Given the
strong link between modifiable lifestyle factors and
progression to cardiovascular disease, establishing
early support for lifestyle modification as a first-line
intervention is crucial. It is possible that intervention
rates have been underestimated through a lack of
formal recording in medical records and it is import-
ant that our study outcomes are interpreted as rec-
orded lifestyle interventions by general practitioners
rather than interventions received. However, given
the large burden of cardiovascular disease on primary
healthcare services and lack of long-term follow-up
on the effectiveness and equity of access to lifestyle
interventions for conditions predisposing patients to
cardiovascular disease, the use of electronic health
records will be indispensable to better understand
their use and impact. Thus, as a starting point,
improvements in formal recording of lifestyle inter-
ventions in routine medical records are needed.
Furthermore, though unpicking the factors that con-
tribute to our results will take additional study, our
results have important implications for policy and
practice to ensure we can create more efficient and
effective mechanisms for primary care to utilise and
refer individuals with risk factors linked to cardiovas-
cular disease to lifestyle interventions to promote
health and prevent further exacerbations of cardio-
vascular disease.
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