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1  | INTRODUC TION

Although control of multiple cardiovascular (CV) risk factors leads 
to substantial reduction in risk of cardiovascular events and death 
in patients with type 2 diabetes,1 recent reports from the TECOS2 
and BARI-2D3 trials suggested that only one third of individuals with 
type 2 diabetes in those trials exhibited optimal control of their other 
cardiovascular risk factors. This mirrors findings from the National 
Health and Nutrition Examination Surveys in the United States.4 
However, participants in randomized trials and cohort studies are 

often healthier and more adherent with lifestyle modifications than 
nonparticipants, and whether control rates are better or worse in 
real-world practice is unknown. Therefore, the purpose of this study 
is to examine control of all cardiovascular risk factors in adults with 
newly diagnosed diabetes cared for by UK primary care physicians, 
and to explore whether control patterns varied by comorbidity pro-
files. We used guideline recommendations on cardiovascular risk 
factor management in individuals with diabetes (https ://www.diabe 
tes.co.uk/diabe tes-health-guide lines.html last accessed 1 August 
2019) to define optimal treatment goals.
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Abstract
Using primary care electronic medical records (the United Kingdom Health 
Improvement Network Database 2003-2015), we examined the control of cardio-
vascular risk factors in the first year after diagnosis in British adults with diabetes 
mellitus. Among 292 170 individuals with diabetes receiving frequent outpatient 
management	(median	of	16	primary	care	visits	in	the	prior	year),	control	of	cardio-
vascular risk factors a median of 354 days after diagnosis was suboptimal: 14.7% had 
HbA1C	<	7%,	SBP	<	140	mm	Hg,	LDL	cholesterol	≤1.8	mmol/L	or	taking	a	statin,	and	
were nonsmokers (the proportion dropped to 7.5% if the SBP target was defined as 
<130	mm	Hg).	While	90.4%	had	an	LDL	cholesterol	≤1.8	mmol/L	or	were	taking	a	
statin,	and	86.0%	were	nonsmokers,	only	52.0%	had	HbA1C	<	7%	and	53.1%	had	
SBP < 140 mm Hg (29.8% had SBP < 130 mm Hg) despite 71.4% taking antihyper-
tensive agents. Thus, there is still a need for quality improvement strategies that tar-
get all atherosclerotic risk factors in individuals with diabetes and not just glycaemic 
control.
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2  | METHODS

2.1 | Cohort selection

As described in detail elsewhere,5 we used de-identified data 
from primary care electronic medical records (the United 
Kingdom Health Improvement Network [THIN] Database) to ex-
amine risk factor control in patients with diabetes mellitus aged 
20 years or older at the time of diagnosis. We used read clini-
cal encounter codes (entered by the clinician caring for the pa-
tient) and free word searching in the ontology navigator for any 
glucose-lowering drug prescriptions to identify patients with a 
new diagnosis of diabetes. In the twelve years (2003-2015) we 
examined,	670	National	Health	Service	(NHS)	primary	care	prac-
tices contributed data from more than 14 million patients to the 
THIN, 4.4 million of whom were followed longitudinally. While 
specialty clinics are not included in the THIN Database, any spe-
cialist recommendations to the primary care physician are cap-
tured. The THIN Data set is representative of the UK population, 
and the diagnostic coding accuracy is high for chronic conditions 
such as diabetes.6

Our cohort consists of patients with newly diagnosed diabe-
tes seen between 2003 and 2015 who had a recorded measure-
ment of their HbA1C and systolic blood pressure (SBP) at least 
6	months	after	they	were	diagnosed	with	diabetes	but	before	one	
year. We defined the index date for assessing CV risk factor con-
trol	as	the	time	of	their	first	HbA1C	done	at	least	6	months	after	
diagnosis.

2.2 | Definition of risk factor control

We defined CV risk factor control for each patient on the basis of 
laboratory	results	and	physical	measures	recorded	at	least	6	months	
after the initial diagnosis of diabetes (in order to give physicians and 
patients time to implement any changes) but before one year. In the 
case of multiple measurements, we used those closest to the time of 
the index HbA1C measurement.

2.3 | Covariates

The specific variables included are detailed in the Table 1 and were 
based on diagnoses assigned by their primary care physician.

2.4 | Statistical analysis

Patient characteristics were reported as means and standard de-
viations for continuous variables (and compared using t tests and 
one-way ANOVA), and categorical variables were reported as pro-
portions (and compared using chi-squared tests).

2.5 | Ethics

We were granted a waiver of informed consent by the University of 
Calgary Health Research Ethics Board (REB15-0203_REN3) because 
we used de-identified data from the THIN database obtained by the 
Cumming School of Medicine at the University of Calgary under li-
cense from IQVIA (IMS Quintiles VIA—see www.iqvia.com).

3  | RESULTS

Of	406	649	individuals	with	diabetes,	292	170	(mean	age	61.7	years)	
had	 both	 HbA1C	 and	 SBP	 measured	 6-12	 months	 after	 diabetes	
diagnosis and formed the sample for this study. The median time 
from diabetes diagnosis to the risk factor assessments we examined 
was 354 days, and the median number of primary care physician vis-
its	in	the	year	prior	to	the	assessment	of	risk	factor	control	was	16	
(Table 1.). At the time of risk factor assessment, the mean HbA1C 
was 7.4% (52.0% had HbA1C < 7%), mean SBP was 138.2 mm Hg 
(53.1% had SBP < 140 mm Hg and 29.8% had SBP < 130 mm Hg), 
71.4% were taking antihypertensive agents, 90.4% of patients had 
an	LDL	cholesterol	≤1.8	mmol/L	or	were	taking	a	statin,	and	86.0%	
of patients were current nonsmokers—Table 1. Control of glycaemia, 
BP and cholesterol was significantly better in patients with uncom-
plicated diabetes than in those with concomitant cardiovascular 
disease, CKD or diabetic microvascular complications (all P < .001). 
However, 14.7% of our cohort had HbA1C < 7%, SBP < 140 mm Hg, 
LDL	 cholesterol	 ≤1.8	 mmol/L	 or	 were	 taking	 a	 statin,	 and	 were	
nonsmokers (the proportion dropped to 7.5% if the SBP target was 
<130 mm Hg)—Table 1.

4  | DISCUSSION

We found that only one seventh of patients with type 2 diabetes re-
ceiving close follow-up with UK primary care physicians had optimal 
risk factor profiles approximately one year after diagnosis of their 
diabetes. While control of lipids and nonsmoking rates were reason-
ably high, the frequency of SBP control was low and poorer than 
glycaemic control despite nearly three quarters of patients taking 
antihypertensive therapy. This is an important gap since SBP is the 
strongest driver of cardiovascular outcomes in diabetes (with quad-
ruple the attributable risk for mortality and triple the attributable 
risk for cardiovascular events as hyperglycaemia in the Framingham 
study),7 the benefits of lowering blood pressure8 surpass those of 
lowering glucose in individuals with diabetes mellitus,9 and antihy-
pertensives are the most cost-effective cardiovascular prevention 
therapies in type 2 diabetes.10

The suboptimal control of cardiovascular risk factors in pa-
tients with type 2 diabetes we found in UK primary care practices 
is actually better than those reported in the United States and 
European studies.4,11-14 For example, a recent publication from 

http://www.iqvia.com
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the Swedish National Diabetes Register reported that only 5% of 
adults with type 2 diabetes were nonsmokers, did not have albu-
minuria, had BP < 140/80 mm Hg, LDL cholesterol <2.5 mmol/L and 
HbA1C < 7.0.13 Importantly, as the number of uncontrolled risk fac-
tors increased so did the risk of subsequent cardiovascular events.13 
However, there is clearly still room for improvement and a recent 
systematic review of 42 randomized trials on improving manage-
ment of type 2 diabetes documented that most primary care–based 
interventions focused on glycaemic management rather than total 
CV risk.15 However, there is a rich vein of literature on the efficacy 
of chronic disease management programs run by other healthcare 
professionals in collaboration with primary care physicians for opti-
mizing total CV risk factor profiles in individuals with diabetes.16,17

4.1 | Limitations

Despite the availability of detailed clinical data in a large population-
based sample of adults with a new diagnosis of diabetes, there are 
some limitations to our study that should be acknowledged. First, 
the primary care clinical records may have under-reported some 
comorbidities (particularly likely for conditions like dementia or 
depression). Additionally, we did not have access to data related to 
other factors that have the potential to influence clinical decision 
making such as patient socioeconomic status, patient values and 
preferences, specialist involvement in patient care, or local resource 
availability. Because of this, we chose not to perform multivariate 
analyses to explore whether specific comorbidities or patient fac-
tors were associated with CV risk factor control to avoid potentially 
misleading conclusions. Third, although we focused on only one set 
of measurements approximately one year after diagnosis of diabetes 
and did not examine any changes over time, we previously reported 
in this cohort that the HbA1C or SBP values changed little when re-
measured later.5 Finally, we had to exclude 114 479 patients with 
type 2 diabetes in the THIN database as they did not have data on 
their SBP or HbA1C in the first year after diagnosis of their diabetes.

5  | CONCLUSION

In conclusion, nearly half of adults in our cohort newly diagnosed 
with diabetes mellitus exhibited suboptimal control of glucose 
(HbA1C > 7%) or SBP (>140 mm Hg), and over 85% exhibited sub-
optimal control of at least one cardiovascular risk factor despite 
frequent primary care visits. Despite a recent flurry of literature sug-
gesting that individuals with diabetes may be over-treated, our study 
highlights the continued need for primary care quality improvement 
strategies in type 2 diabetes that focus on all atherosclerotic risks 
and not just glycaemic control.
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