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AbstrAct
Background The COVID- 19 pandemic disrupted 
cardiovascular disease management in primary care in 
England.
Objective To describe the impact of the pandemic on 
blood pressure screening and hypertension management 
based on a national quality of care scheme (Quality and 
Outcomes Framework, QOF) across key demographic, 
regional and clinical subgroups.
Methods With NHS England approval, a population- 
based cohort study was conducted using OpenSAFELY- 
TPP on 25.2 million NHS patients registered at general 
practices (March 2019 to March 2023). We examined 
monthly changes in recorded blood pressure screening 
in the preceding 5 years in patients aged ≥45 years and 
recorded the hypertension prevalence and the percentage 
of patients treated to target (≤140/90 mmHg for patients 
aged ≤79 years and ≤150/90 mmHg for patients aged ≥80 
years) in the preceding 12 months.
Results The percentage of patients aged ≥45 years who 
had blood pressure screening recorded in the preceding 5 
years decreased from 90% (March 2019) to 85% (March 
2023). Recorded hypertension prevalence was relatively 
stable at 15% throughout the study period. The percentage 
of patients with a record of hypertension treated to target 
in the preceding 12 months reduced from a maximum of 
71% (March 2020) to a minimum of 47% (February 2021) 
in patients aged ≤79 years and from 85% (March 2020) 
to a minimum of 58% (February 2021) in patients aged 
≥80 years before recovery. Blood pressure screening rates 
in the preceding 5 years remained stable in older people, 
patients with recorded learning disability or care home 
status.

Conclusions The pandemic substantially disrupted 
hypertension management QOF indicators, which is 
likely attributable to general reductions of blood pressure 
measurement including screening. OpenSAFELY can 
be used to continuously monitor changes in national 
quality- of- care schemes to identify changes in key clinical 
subgroups early and support prioritisation of recovery from 
care disrupted by COVID- 19.

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The COVID- 19 pandemic disrupted cardiovascular 
disease management in primary care in England.

WHAT THIS STUDY ADDS
 ⇒ We have reported monthly QOF outcomes for blood 
pressure monitoring and hypertension control 
across key demographic, regional and clinical sub-
groups during the COVID- 19 pandemic.

 ⇒ We have translated the QOF business rules for blood 
pressure monitoring and hypertension control from 
text descriptions into a reusable and modifiable 
code.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The OpenSAFELY platform could be used to report 
current and future indicators of clinical care and to 
identify health inequalities among regional, demo-
graphic or clinical sub- populations in near real- time.
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INTRODUCTION
The COVID- 19 pandemic disrupted healthcare services 
globally.1 Cardiovascular disease (CVD) management in 
primary care in England was impacted2–4 with an estimated 
2175 non- COVID excess deaths attributed to hypertensive 
diseases between March 2020 and December 2021.5 CVD 
is associated with a higher risk of morbidity and mortality 
from COVID- 19, emphasising the importance of main-
taining good routine care.6 7 High blood pressure is the 
leading risk factor for CVD8 and one of the top three risk 
factors for global disease burden.9 Since 1994, there has 
been an improvement in the management of high blood 
pressure in England10 and a reduction of the negative 
impact of social deprivation on blood pressure manage-
ment.11 Delayed management of hypertension is associ-
ated with worse clinical outcomes, for example, stroke.12 
Recent results from annual national audits of England’s 
population on CVD have also suggested that blood pres-
sure management was disrupted by the pandemic.13

In 2004, the Quality and Outcomes Framework (QOF) 
was introduced in England as one of the largest initia-
tives worldwide to improve the quality of care in general 
practice. General practitioners (GPs) and their staff are 
measured on indicators of good clinical care and receive 
financial incentives based on their achievement of certain 
thresholds.14 15 To monitor the indicators and thresh-
olds, NHS Digital publishes text descriptions of analytic 
rules and logic, commonly referred to as ‘business rules’, 
which are taken by software providers and implemented 
in GP electronic health record systems. GPs can review 
their delivery of care against these rules and indicators 
for their practice throughout the financial year; however, 
national data for all practices are only available annually. 
At the end of every NHS financial year on March 31, NHS 
Digital calculates each practice’s achievement against set 
thresholds for individual indicators. Between 1 April 
2020 and 31 March 2023, amendments were made to 
QOF, and some preventative indicators were suspended, 
including hypertension management, to support the 
COVID- 19 response and support roll out of the national 
COVID- 19 vaccination programme.16 17

OpenSAFELY is a secure analytics platform for elec-
tronic patient records built by our group on behalf of 
NHS England to deliver urgent academic6 and oper-
ational research2 during the pandemic. Using Open-
SAFELY- TPP, we therefore aimed to describe trends 
and variations in these indicators before and during the 
COVID- 19 pandemic and assess recovery of the indica-
tors to pre- pandemic levels across key clinical and demo-
graphic subgroups.

METHODS
Data source
Primary care records managed by the GP software 
provider TPP were accessed through OpenSAFELY 
(https://opensafely.org). OpenSAFELY is a secure 
analytics platform for electronic patient records built by 

our group with the approval of NHS England to deliver 
urgent academic6 and operational NHS service research2 
on the direct and indirect impacts of the pandemic.

OpenSAFELY provides a secure software interface 
allowing the analysis of pseudonymised primary care 
patient records from England in near real- time within 
the EHR vendor’s highly secure data centre, avoiding the 
need for large volumes of potentially disclosive pseudony-
mised patient data to be transferred off- site. The dataset 
analysed within OpenSAFELY is based on 25 million 
people currently registered with GP surgeries using TPP 
SystmOne software. It includes pseudonymised data 
such as coded diagnoses, medications and physiolog-
ical parameters. No free text data are included. Further 
details on our information governance and ethics can be 
found in the in the online supplemental file 1.

Study design and population
We conducted a retrospective cohort study from March 
2019 to March 2023 using primary care EHR data from 
all GP practices in England supplied by the EHR vendor 
TPP, a cohort that is broadly representative of the 
population in England.18 Following the QOF business 
rules, we included all patients who were alive and regis-
tered with an OpenSAFELY- TPP practice for the QOF 
hypertension prevalence and management indicators 
(HYP001, HYP003, HYP007). For the QOF blood pres-
sure screening indicator (BP002), we included only those 
aged ≥45 years.

Implementation of QOF business rules in analytic code
QOF indicators for blood pressure screening in the 
preceding 5 years (BP002), hypertension register 
(HYP001) and hypertension management in the 
preceding 12 months (HYP003, HYP007) were speci-
fied in analytic code replicating the QOF business rules 
for 2021/22 (Version 46)19 using the OpenSAFELY 
framework (table 1). All QOF indicators are formed by 
specifying rules and logic, which determine aggregate 
counts of patients. Percentages are then calculated using 
numerator and denominator pairs. In addition to QOF 
indicators, we also applied the same clinical rules for 
blood pressure screening (BP002) to all patients with a 
record of an unresolved hypertension diagnosis using a 
12- month lookback period to match the timeframe used 
in the hypertension management indicators (HYP003 
and HYP007).

Higher indicator percentages represent a higher 
percentage of patients receiving indicated clinical 
care. Patients can be excluded from the denominator 
according to QOF rules, such as those who declined 
treatment (for more details, see online supplemental 
tables 1–4. For the two hypertension control indicators 
(HYP003 and HYP007), patients with hypertension who 
did not have their blood pressure recorded in the last 
year are counted as not being treated to target as per the 
QOF business rules.
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Table 1 Descriptions of the Quality and Outcomes Framework indicators for blood pressure (BP) and hypertension (HYP)

Indicator Domain/category Indicator description Population of interest

BP002 Public health The percentage of patients aged 45 years or over who have a record of blood 
pressure in the preceding 5 years.

All registered patients aged 
≥45 years

HYP001* Clinical/records The contractor establishes and maintains a register of patients with established 
hypertension.

All registered patients

HYP003† Clinical/ongoing 
management

The percentage of patients aged 79 years or below, with hypertension, in whom 
the last blood pressure reading (measured in the preceding 12 months) is 
140/90 mmHg or less.

Hypertension register 
(HYP001*)

HYP007 Clinical/ongoing 
management

The percentage of patients aged 80 years or over, with hypertension, in whom 
the last blood pressure reading (measured in the preceding 12 months) is 
150/90 mmHg or less.

Hypertension register 
(HYP001*)

*Indicator HYP001 refers to the hypertension register (HYP_REG) defined as ‘Patients with an unresolved diagnosis of hypertension’.
†For the purpose of this analysis, this is the treatment target. The population that meets the blood pressure target will be described as 
treated to target. More details on the specific selection and exclusion rules and the codelists are available in the online supplemental tables 
1–5.

Data were analysed for each month between 1 March 
2019 and 31 March 2023 covering five financial years. 
Each monthly cohort replicated the yearly reporting of 
each QOF business rule. Thus, the data presented for 
each March in this study align with the reporting period 
of the corresponding annual QOF reports published by 
NHS Digital.

Monthly changes in QOF indicators across demographic, 
regional and clinical subgroups
Trends and variations in QOF indicators were reported 
across demographic (10- year age bands, sex, ethnicity 
in 5 and 16 categories), regional (practice level deciles, 
Indices of Multiple Deprivation quintiles derived from 
patient’s postcode at lower super output area, region) 
and key clinical subgroups (record of learning disability 
and care home status) highlighted in the NHS long- term 
plan as priority groups.20

Software and reproducibility
Data management and analyses were performed using 
the OpenSAFELY software libraries with Python (Version 
3.8.10) and R (Version 4.0.2). Codes replicating the QOF 
business rules are available at https://github.com/open-
safely/hypertension-sro and https://github.com/open-
safely/blood-pressure-sro alongside all analytic code and 
codelists. The GitHub repository https://github.com/ 
opensafely/qof-utilities contains reusable code devel-
oped for implementing QOF rules in OpenSAFELY.

Patient and public involvement
For transparency purposes, we have developed a public 
website (https://opensafely.org/) that provides a 
detailed description of the platform in language suitable 
for a lay audience; we have participated in two citizen 
juries exploring public trust in OpenSAFELY.21 To ensure 
the patient voice is represented, we are working closely 
with appropriate medical research charities; however, 
there was no patient or public involvement in this specific 
research question.

RESULTS
Calculating monthly trends in QOF indicators
Detailed demographic characteristics of all patients 
considered for the blood pressure (n=11 195 670) and 
hypertension indicators (n=25 287 730) during the 
reporting period of the NHS financial year 21/22 are 
presented in table 2.

Changes in blood pressure screening and hypertension 
management rates in the total population
In the total population, the percentage of patients aged 
≥45 years (BP002) with recorded blood pressure in the 
preceding 5 years decreased steadily from its maximum 
of 90.4% in March 2019 to a minimum of 87.2% in March 
2023 (figure 1A).

Recorded hypertension prevalence (HYP001) was rela-
tively stable throughout the entire study period (14.7% 
in March 2019 to 14.9% in March 2023, figure 1B). 
Blood pressure screening in the preceding 12 months 
in patients identified as having hypertension decreased 
from its peak of 88% in March 2019 to its lowest value of 
68% in April 2021 and subsequently improved steadily to 
85% in March 2023.

Of those aged ≤79 years identified as having hyper-
tension, the percentage of patients with blood pressure 
treated to target (HYP003) varied from 67.5% in March 
2019 to 70.1% in March 2023, with a peak of 70.6% in 
March 2020 and a lowest value of 47.2% in February 2021 
(figure 1C). Of those aged ≥80 years, the percentage of 
patients with blood pressure treated to target (HYP007) 
reduced from 85.3% in March 2019 (the peak value) 
to 79.9% in March 2023, with a lowest value of 57.8% 
in February 2021 (figure 1D). For both hypertension 
management indicators (HYP003 and HYP007) as well as 
blood pressure screening in patients identified as having 
hypertension, the results indicated a steady improvement 
between March 2021 and March 2023.

By March 2023, the differences compared with March 
2019 were a 3.1% decrease (90.4% to 87.2%) in patients 
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Figure 1 Monthly trends from March 2019 to March 2023 in (A) the percentage of patients aged ≥45 years with blood pressure 
screening in the preceding 5 years (BP002); (B) the hypertension register (HYP001); (C) the percentage of patients diagnosed 
with hypertension and recorded blood pressure in the preceding 12 months. Demographic, regional and clinical subgroups for 
panel C are presented in online supplemental figure 2); (D) the percentage of patients diagnosed with hypertension and treated 
to target (HYP003 and HYP007) in the preceding 12 months. BP, Blood pressure; HYP, Hypertension. The end of the NHS 
financial years (March) is highlighted with orange dashed vertical lines. Counts of patients in the numerator and denominator 
pair are presented in online supplemental figures 1C and 2C).

aged ≥45 years (BP002) with recorded blood pressure in 
the preceding 5 years, a 0.2% increase (14.7% to 14.9%) 
in recorded hypertension prevalence (HYP001), a 2.6% 
increase (67.5% to 70.1%), and a 5.4% decrease (85.3% to 
79.9%) in patients identified as having hypertension with 
blood pressure treated to target aged ≤79 and ≥80 years, 
respectively (HYP003 and HYP007). Counts of patients in 
the numerator and denominator are presented in online 
supplemental figure 1.

Changes in blood pressure screening and hypertension 
management rates in demographic, regional and clinical 
subgroups
Subgroups for blood pressure screening in the preceding 5 years 
in patients aged ≥45 years (BP002)
Figure 2 shows the trends in subgroups for blood pres-
sure screening in the preceding 5 years in patients 
aged ≥45 years (BP002). Preexisting differences in 
blood pressure screening rates between younger and 
older age groups increased over the study period, with 
a reduction in screening observed in younger adults 
(eg, for age category 45 to 49: 81.9% in March 2019 
to 74.9% in March 2023) but not older adults (blood 
pressure screening was preserved at around 97% in 
adults aged 80+, figure 2C). Blood pressure screening 

was also maintained in those with a record of care 
home status (99.2% in March 2019 to 98.7% in March 
2023) or learning disability (98.0% in March 2019 to 
98.3% in March 2023, figure 2G,H). From December 
2022 to March 2023, results indicate an improvement 
in recorded blood pressure screening across all demo-
graphic and clinical subgroups.

Subgroups for hypertension prevalence (HYP001)
Grouping by demographic subgroups revealed pre- 
pandemic differences in hypertension recording 
(figure 3). In March 2019, the national median by prac-
tice was 15.0%; however, this was considerably lower in 
London (10.4%) and in those with an ethnicity record 
of ‘Mixed’ (6.1%) or ‘Chinese or Other Ethnic Groups’ 
(6.9%). Hypertension was also less frequently recorded 
in those living in the most deprived areas (12.8%) 
compared with those living in the least deprived areas 
(15.6%). Hypertension was more often recorded in 
those living in care homes (48.8%) and less frequently 
in those with learning difficulties (9.6%). The differ-
ences observed at pre- pandemic remained similar 
throughout the study period across most subgroups 
(figure 3).
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Figure 2 Monthly, unstandardised trends from March 2019 to March 2023 in the percentage of patients aged ≥45 years 
with recorded blood pressure in the preceding 5 years in (BP002) broken down by (A) practice level deciles, (B) sex, (C) age 
band, (D) region, (E) ethnicity, (F) IMD, Indices of Multiple Deprivation, (G) learning disability and (H) care home status for 
hypertension. The end of the NHS financial years (March) is highlighted with orange dashed vertical lines.
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Figure 3 Monthly, unstandardised trends from March 2019 to March 2023 in hypertension prevalence (HYP001) broken down 
by (A) practice level deciles, (B) sex, (C) age band, (D) region, (E) ethnicity, (F) IMD, Indices of Multiple Deprivation, (G) learning 
disability and (H) care home status for hypertension. The end of the NHS financial years (March) is highlighted with orange 
dashed vertical lines. Note that the range of the y- axis varies by breakdown category to highlight differences between groups.

Subgroups for hypertension management in the preceding 12 
months in patients aged ≤79 (HYP003) and ≥80 (HYP007) years
Figures 4 and 5 show the trends in subgroups for hyper-
tension management. Preexisting regional differences 
between subgroups in blood pressure management in 
patients diagnosed with hypertension aged ≤79 years 
(HYP003) increased during the study period (figure 4A). 
In March 2021, the regions South- East and West Midlands 

had the lowest proportion of patients treated to target, 
with 39.4% and 41.8%, respectively (figure 5A), compared 
with the national median by practice of 49.4% and other 
regions. A similar trend was observed for patients aged 
≥80 years (HYP007, figures 4B and 5B).

Later in the analysis period, between March 2021 and 
March 2023, a higher proportion of patients in older age 
groups (60–69 and 70–79 years) were reported as having 
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Figure 4 Monthly, unstandardised trends from March 2019 to March 2023 in the percentage of patients diagnosed with 
hypertension treated to target in the preceding 12 months aged ≤79 years (HYP003) and ≥80 years (HYP007) broken down 
by (A, B) practice level deciles, (C, D) sex, (E, F) age band and (G, H) ethnicity. The end of the NHS financial years (March) is 
highlighted with orange dashed vertical lines.
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Figure 5 Monthly, unstandardised trends from March 2019 to March 2023 in the percentage of patients diagnosed with 
hypertension treated to target in the preceding 12 months aged ≤79 years (HYP003) and ≥80 years (HYP007) broken down by 
(A, B) region, (C, D) IMD, Indices of Multiple Deprivation, (E, F) record of learning disability and (G, H) care home status. The end 
of the NHS financial years (March) is highlighted with orange dashed vertical lines.
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their hypertension treated to target than younger age 
groups.

Between March 2020 and March 2021, the propor-
tion of patients in care homes with hypertension 
treated to target reduced by 17.4% in those aged ≤79 
years (HYP003) and by 18.6% in those aged ≥80 years 
(HYP007). In March 2023, the proportion of patients 
with hypertension treated to target had nearly returned 
to pre- pandemic levels.

DISCUSSION
Summary
These results suggested that the pandemic had a substan-
tial impact on the percentage of patients in whom hyper-
tension was classified as not treated to target within the 
preceding 12 months. Our analyses suggest that this may 
be attributed to a reduction in blood pressure measure-
ment in the preceding 12 months. We did not observe a 
substantial impact of the pandemic on the public health 
QOF standard for blood pressure screening, which is 
assessed within the preceding 5 years, or on the register 
for hypertension prevalence.

Strengths and limitations
This study has a range of strengths. The OpenSAFE-
LY- TPP platform runs analyses across the full raw, pseu-
donymised, dataset for 25.2 million patients at 2540 prac-
tices in England using TPP software. In this study, we have 
reported monthly QOF measures in near real- time.

We acknowledge several limitations in our analyses. 
Results within regional and demographic subgroups need 
to be interpreted carefully because we report unstan-
dardised results and did not account for sociodemo-
graphic factors (eg, age differences between subgroups). 
A recent study found that OpenSAFELY- TPP was largely 
representative of the general population of England in 
terms of IMD, age, sex, ethnicity and causes of death, 
although with relative underrepresentation of practices 
in London.17

We have implemented QOF business rules as described 
in the text description published by NHS Digital; however, 
we would expect our ascertainment of specific patients to 
deviate from other sources of QOF data for two reasons: 
(1) as described above OpenSAFELY- TPP has access to 
the full raw GP record, which many not be the case for 
all other sources of QOF data; and (2) when translating 
information from the QOF business rules we had to make 
pragmatic decisions to resolve some ambiguity.

Finally, we also note that our data will only include clin-
ical codes for blood pressure recording that were carried 
out in primary care, by a patient at home and correctly 
captured in a GP system or in secondary care and 
returned to GPs as structured data. In this study, where 
blood pressure results are not recorded or correctly 
captured within a GP system, individuals were counted 
as not being treated to target, which is consistent with 

the QOF business rules. The correct capture of clinical 
coding is a limitation of all EHR analytic work.

Findings in context
Blood pressure screening and hypertension management 
are national priorities22 as a modifiable strong risk factor 
for CVD globally.23 Hypertension management has been 
incentivised by QOF for primary care since 2005, and 
advances in the detection and management of patients 
with hypertension have been gradually observed.10 This 
progression was disrupted by the COVID- 19 pandemic. 
In response to the unparalleled pressure on the health 
service in the pandemic, some QOF indicators were 
suspended, including hypertension management in order 
to support prioritisation of clinical workload.24 Practices 
may have rightly deprioritised some care described here 
to focus on more urgent care needs during the COVID- 19 
pandemic.

We have reported a prevalence of hypertension 
that is consistent with the latest available official 
annual report by NHS Digital covering NHS finan-
cial year 2021/22 (see online supplemental table 6) 
and with the second annual audit from the CVDPRE-
VENT initiative (covering data up to March 2021) in 
England.13 Furthermore, our results are consistent 
with the most recent quarterly data published by 
CVDPREVENT including data up to June 2022.25 A 
consistent finding across our work, CVDPREVENT 
and official QOF publications was the reduction in 
the proportion of patients with hypertension treated 
to target in March 2020 and March 2021; however, our 
study reveals continued recovery of care beyond this 
period, particularly during the first months of 2023. 
CVDPREVENT also reported a reduction of 21.4% in 
the proportion of patients recorded as having their 
blood pressure treated and meeting the NICE guide-
line target between March 2020 and March 2021.13 It is 
likely that the combination of the factors contributed 
to this observation. Those without a blood pressure 
recording in the preceding 12 months were reported 
as not having their hypertension treated to target (see 
online supplemental figure 2). This finding is likely 
due to a 42% reduction of recorded blood pressure 
measurement activity between April 2019 and April 
2021.3 Furthermore, services may have re- prioritised 
those with poorly controlled blood pressure during 
the pandemic.

Interestingly, there is a sex- and age- dependent 
difference in the proportion of patients with hyper-
tension treated to target. The proportion of female 
patients with hypertension treated to target was 
consistently greater than male patients aged ≤79 
years (figure 4C). However, in patients ≥80 years, 
this is reversed, with a greater proportion of male 
patients having their hypertension treated to target 
(figure 4D). The cause of this trend is beyond the 
scope of this study, but similar patterns have been 
observed elsewhere.26 Similarly, the unstandardised 
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results suggest that there is a trend towards a lower 
proportion of black ethnic patients with hyperten-
sion treated to target (figure 4G,H); however, this is 
likely influenced by age differences between ethnicity 
groups. Variation in hypertension control according 
to ethnicity has been described widely elsewhere and 
the cause of which is likely to be multi- faceted.27

Implications for policy and future research
It is possible that the observed results represent prioriti-
sation of other clinical areas, and the results of this study 
should not be interpreted as criticism of GPs. The issue 
has already been recognised, and new NHS services were 
rapidly established in response (eg, NHS Community 
Pharmacy Blood Pressure Check Service and BP@home 
Service).22 28

In this study, we observed that patients from the most 
deprived areas had the lowest proportion of patients on 
the hypertension register (HYP001), and this decreased 
further during the pandemic (figure 3F). There was 
also a trend towards a lower proportion of black ethnic 
patients with hypertension treated to target, which has 
also been observed prior to the pandemic in other 
elements of CVD care.29 Future research is needed to 
help understand the reasons for the observed reduc-
tions in hypertension management and to further under-
stand the health inequalities to find effective solutions to 
best address them. The Core20PLUS5, a national NHS 
England approach to support the reduction of health 
inequalities at both national and system level, is a new 
well- placed initiative designed to tackle the management 
of high blood pressure in these important patient groups.

The OpenSAFELY platform could be used to analyse 
NHS England, National Institute of Clinical Excellence 
and Care Quality Commission on current indicators of 
clinical care and has the technical ability to prototype 
new ones. The additional demographic and clinical data 
securely accessible through the OpenSAFELY tools also 
has a number of advantages to current published reports 
of QOF. It can be used to identify health inequalities 
among regional, demographic or clinical sub- populations 
(eg, ethnicity or record of learning disability) in near 
real- time for new policies and clinical recommendations. 
Further, all code used in OpenSAFELY is reusable and 
modifiable and is available under open source licences, 
which provides opportunities for a more transparent 
future for operational analysis in the NHS and research 
using EHR data.

CONCLUSION
Although hypertension management indicators were 
disrupted substantially during the pandemic, this can 
likely be attributed to a general reduction of blood pres-
sure measurement. Reassuringly, hypertension manage-
ment indicators have been improving steadily since March 
2021 and are now approaching those seen pre- pandemic. 
While resources were stretched during the pandemic, 
blood pressure screening was prioritised by GPs in older 

age groups and patients with a record of learning disa-
bility or care home status. OpenSAFELY can be used to 
continuously monitor monthly changes in quality of care 
indicators to identify significant changes in key clinical 
subgroups early.
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