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WHAT THIS PAPER ADDS

This manuscript is the first use of primary care electronic database to analyse the impact of national (National
Institute for Health and Care Excellence) guidelines on venous disease at family doctor level. It demonstrates
that although there has been improvement in line with national recommendations, work remains to be done to
continue to ensure patients with varicose veins have sustained access to evidence-based health care that they
require.

Objective/Background: In July 2013, new UK guidelines recommended that all patients with symptomatic
varicose veins (VV) be referred to a specialist vascular service for consideration of superficial venous
intervention (SVI). In the UK, general practitioners (GPs) in primary care control access to publicly funded
vascular services provided through the National Health Service. GP awareness and concordance with Clinical
Guideline (CG)168 recommendations is vital if patients with VV are to receive evidence-based treatment in
line with national recommendations. The aim was to assess the UK-wide impact of new guidelines on GP
management of VV using a large database of electronic GP records.

Methods: An eligible population of patients aged > 18 years was analysed over two 18-month periods, before
and after guideline publication. Those with a new diagnosis of VV in each time period were analysed in terms of
demographics, specialist referral, compression hosiery prescriptions, and recorded SVI.

Results: Analysis included approximately two million patients from 285 GP practices. Before and after CG168
cohorts were well matched. Study populations included 13,014 patients before and 12,466 patients after
guideline publication. There was an increase in specialist referrals from 24% (n = 3173) to 28% (n = 3457)
(Cox hazard ratio [HR] 1.15, 95% confidence interval [CI] 1.09—1.20; p < .001). Median time to referral was
1.5 days. Prescribed compression hosiery declined from 20% (n = 2558) before the new guidelines to 18%
(n = 2292) after the new guidelines (HR 0.93, 95% ClI 0.88—0.98; p = .008). There were similar increases in
proportions recorded as having SVI, from 3.6% (n = 469) before the new guidelines to 4.2% (n = 526) after
the new guidelines (HR 1.16, 95% Cl 1.02—1.31; p = .023). There was a statistically significant increase in
endothermal ablation after CG168. In Cox models, age, sex, Townsend quintile, and body mass index were
significantly related to the chance of referral and SVI.

Conclusion: Encouragingly, following publication of National Institute for Health and Care Excellence CG168,
there has been a statistically significant improvement in the management of VV in primary care in line with
the CG recommendations.
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INTRODUCTION that are provided in secondary care through the National
Health Service (NHS). To improve primary care and to
facilitate appropriate referrals to secondary care, the UK
National Institute for Health and Care Excellence (NICE),

In the UK, general practitioners (GPs) working in primary
care control access to the publicly funded specialist services
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produces clinical guidelines (CG). At the time of writing,
these number 171 and cover a broad range of topics. Each
guideline is publicised via e-mail and newsletters, along
with editorials in widely read medical literature.” Under-
standably, there are concerns regarding guideline fatigue
among colleagues in primary care.”® However, GP aware-
ness of and concordance with CGs are vital if patients are to
receive referral and specialist treatment in accordance with
evidence-based national recommendations. Indeed, with
the prevalence of varicose veins (VVs) between 20% and
50%,% it is likely that a large number of patients will pre-
sent to GPs complaining of symptomatic VVs. NICE Clinical
Guideline (CG)168, published in July 2013, recommends
that all patients with symptomatic VV be referred to a
specialist vascular service for consideration of superficial
venous intervention (SVI). This is because CG168 considers
that conservative therapy alone, with or without compres-
sion hosiery, is no longer appropriate unless the patient is
unsuitable or declines SVI.° The aim of this study was to
assess the UK-wide impact of NICE CG168 on the primary
care management of VV by GPs using The Health Informa-
tion Network (THIN) database.

METHODS

This was retrospective open cohort study using THIN, a
large database of anonymised routine electronic medical
records from >500 UK GP practices that use the Vision
patient record system (www.inps.co.uk/vision/health-
improvement-network-thin). THIN includes patient records
from around 3 million current and 12 million former pa-
tients (4.5% of UK population), and is generally represen-
tative of demographics and disease patterns seen in the
general UK population.” THIN data include patient demog-
raphy, coded symptoms and diagnoses, clinical measure-
ments, prescriptions, and laboratory test results. Data
collection was approved by the NHS South-East Multicentre
Research Ethics Committee in 2003, with prior approval for
individual studies using anonymised data subject to review
by an independent scientific review committee (http://
csdmruk.cegedim.com/our-data/ethics.shtml). This study
was approved by a THIN Scientific Review Committee
(16THINOO7).

NICE CG168 was published in July 2013. For this study,
the pre-CG168 analysis period was 1 January 2012—30 June
2013 and the post-CG168 period was 1 January 2014—30
June 2015. The 6-month gap immediately after the publi-
cation of CG168 was introduced to allow for guideline
dissemination.

Individual practices were included from the latest of the
following: Vision installation date plus 1 year (to ensure that
they were using the system to its full extent); practice
acceptable mortality recording date (to ensure accurate
recording of patient deaths and de-registrations);® and the
start of the period of interest. Practices could continue to
contribute patients to each cohort until the earlier of the
following dates: end of the period of interest, and last data
collection from practice. Practices outside England and

Wales, and practices that did not contribute patients for the
entire study period (1 January 2014—30 June 2015), were
excluded.

Individual practice patients were eligible for inclusion
from the latest of the following dates: practice start date; 1
year after registration with practice (to allow baseline data
to be collected by practice); and age 18 years. Patients
exited from the cohort at the earliest of the following dates:
practice end date; patient death; and patient de-
registration. Patients who were temporarily registered and
patients with inconsistent registration dates were excluded.

The index date for a new episode of VV was defined as
the date of a read code for VV (http://systems.digital.nhs.
uk/data/uktc/readcodes) in a patient record, if there was
no record of VV in the previous year. Read codes for VV
included all codes that could have included varicose veins,
for example diagnosis of thrombophlebitis, venous ulcer,
etc. A referral for an index VV episode was defined as a
referral flag in the patient record on the same day as the
index episode, or a read-coded entry indicating an outward
referral within 1 day of the index episode. Referrals during
follow-up were identified using the same method if the
patient had a subsequent GP consultation for VV. Stocking
prescription after the index episodes and within each
period was identified from prescribing data, and SVI for VV
was identified using read-coded records for the procedures
of interest. The most recent body mass index (BMI)
recorded prior to each index episode was used in the
analyses.

The baseline demographic and clinical characteristics of
the source population and VV cases for the two periods of
interest were described. Chi-square tests were used
compare count data, and Wilcoxon rank-sum tests were
used to compare non-normally distributed continuous data.
Separate Cox proportional hazard models were used to
compare the risk of referral and SVI, adjusted for patient
demographic and clinical characteristics. Multiple imputa-
tion (10 imputations) was used to allow cases with missing
BMI, Townsend quintile, and urban/rural residence data to
be included in the analyses.” The Townsend score is a
geographically based measure of deprivation based on un-
employment, car ownership, home ownership, and house-
hold overcrowding. In this analysis it is divided into
quintiles, with 1 being the least deprived. Model standard
errors were adjusted for clustering by practice. Non-linear
effects for age and BMI were included in the models us-
ing fractional polynomials (providing flexible parameter-
isation and allowing the data-driven investigation of non-
linear functional relationships for continuous variables).'®
All analyses were carried out using Stata 14.2 (StataCorp,
College Station, TX, USA).

RESULTS

Approximately 2 million patients from 285 GP practices
were eligible for inclusion in the study. Before and after
CG168 cohorts were well matched for the number of pa-
tients, age, sex, Townsend quintile (a measure of social
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deprivation), urban/rural residence, and ethnicity. There
were 13,014 and 12,466 new VV diagnoses before and after
the introduction of CG168, respectively. The two VV groups
were also well matched (Table 1). There was an increase in
specialist referrals in the 18-month periods, from 3173 (24%
of the people diagnosed with VV) to 3457 (28%) (Cox hazard
ratio [HR] 1.15, 95% confidence interval [CI] 1.09—1.20;
p < .001). Most of these patients were referred immedi-
ately following their initial consultation; median interval 1.5
days in both cohorts. There was a reduction in the number
of people prescribed compression hosiery from 2558 (20%)
before the introduction to CG168 to 2292 (18%) after its
introduction (HR 0.93, 95% Cl 0.88—0.98; p = .008). Most
patients were prescribed stockings within the first few days
of their consultation. There was also an increase in the
number of people recorded as having SVI (conventional
surgery, endothermal ablation, or ultrasound-guided foam
sclerotherapy) from 469 (3.6%) before the introduction of
CG168 to 526 (4.2%) patients after its introduction (HR
1.16, 95% Cl 1.02—1.31; p = .023). There was a statistically
significant increase in endothermal ablation after the
introduction of CG168 from 107 to 154 after its introduction
(p = .025; Table 2). There was no difference between the
cohorts in median time between VV diagnosis and SVI (4.13
months before the introduction of CG168, 4.35 months
after). In Cox models, age (inverted U with those aged 40
years most likely to be referred), sex (male patients were
less likely to be referred), Townsend quintile (increasing
quintile seemed to reduce chance of referral and SVI) and
BMI (those with BMI > 30 were less likely to undergo

Table 1. Characteristics incident varicose vein patients.
Before CG168 After CG168 p

(n =13,014) (n = 12,466)
Male (%) 40.2 39.5 .284
Mean % SD age (y) 62.7 + 175  61.8 + 17.5 .797°
Townsend quintile .108
1 (least deprived) 3768 (29) 3697 (30)
2 2981 (23) 2808 (23)
3 2686 (21) 2479 (20)
4 2102 (16) 2079 (17)
5 (most deprived) 1283 (10) 1179 (9)
Missing 194 (1) 224 (2)
Urban/rural residence .706
Urban 10,358 (80) 9865 (79)
Rural 2471 (19) 2382 (19)
Missing 185 (1) 219 (2)
Ethnicity
Asian 260 (2.0) 264 (2.1)
Black 83 (0.6) 89 (0.7)
Chinese 21 (0.2) 20 (0.2)
Mixed 29 (0.2) 31 (0.2)
Other 66 (0.5) 65 (0.5)
White 6234 (47.9) 6148 (49.3)
Missing 6321 (48.6) 5849 (46.9)
Mean £ SD BMI 28 £ 6 28 £ 6 .052

Note. Data are n (%) unless otherwise indicated. Chi-square used
for count data and t-test for normally distributed continuous
data. BMI = body mass index.

@ Wilcoxon rank-sum test used for non-normally distributed data.

Huw O.B. Davies et al.

Table 2. Varicose vein interventions.
Before CG168 After CG168 p

No. interventions (%) 469 (3.6) 526 (4.2)

Intervention type .666
Endothermal ablation 107 154 .025
Foam sclerotherapy 74 73 451
Conventional surgery 288 299 .163

referral or SVI) were significantly related to the chance of
referral (Table 3) and SVI (Table 4; Figs. 1—3).

DISCUSSION

Encouragingly, following publication of NICE CG 168, there
has been a statistically significant improvement in the
management of VV in primary care, in line with the CG
recommendations. However, the proportion of patients
who present to their GP with VV and who are referred to a
vascular specialist remains low; and the 15% increase in
referrals is considerably below the 25% increase predicted
in the NICE CG168 costings report (although this also
included the predicted increase in leg ulcer referrals).™
Publication of CG168 was also associated with a signifi-
cant reduction in the number of prescriptions for
compression hosiery, although, once again, the impact was
small and not nearly as great as had been anticipated.
Unfortunately, the NHS Choices website (https://www.nhs.
uk/conditions/varicose-veins/) is not concordant with
CG168 and, at time of writing, reads “your doctor may first
recommend up to 6 months of using compression stockings,
taking regular exercise and elevating the affected area when
resting”.* Clearly this needs to be amended and NHS advice
to patients and doctors on VV needs to be consistent and
easily available. A consistent message across all forms of
NHS communication may help to improve the impact of
guidance. In particular, improving patient information

Table 3. Cox model for varicose vein referral.

HR 95% Cl p

Age_1 2504.4 604.76—10371.14 < .001
Age 2 0.11 0.07—0.16 < .001
Male 0.95 0.91—1.00 .05
Townsend

1 (least deprived) 1.00 (ref) — —

2 0.99 0.91—-1.05 .513

3 0.82 0.76—0.89 < .001

4 0.90 0.82—0.98 .016

5 (most deprived) 0.90 0.81—1.01 .084
BMI (per kg/m?) 0.99 0.99—0.99 .002
Urban residence 1.09 0.98—1.22 .097
Post-NICE CG168 1.15 1.10—1.20 < .001

Note. Fractional polynomials: age_1=((age/10)°*)—2.498631989;
age_2=(((age/10)°°)*In(age/10))-4.576211393 (see Fig. 1 for
effect of polynomial changes on risk of referral with increasing
age). Multiple imputation used for missing values of Townsend,
body mass index (BMI), and urban residence. Standard errors
adjusted for clustering by practice. HR = hazard ratio;
Cl = confidence interval; NICE = National Institute for Health
and Care Excellence.
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Table 4. Cox model for varicose vein interventions.

HR 95% Cl p

Age_1 88.78 32.23—244.58 < .001
Age 2 0.89 0.88—0.91 < .001
Male 0.87 0.76—1.00 .058
Townsend

1 (least deprived) 1.00 (ref) — —

2 0.79 0.65—0.97 .025

3 0.70 0.55—0.90 .005

4 0.63 0.48—0.82 .001

5 (most deprived)  0.49 0.33—0.73 < .001
BMI_1 0.98 0.98—0.99 < .001
Urban residence 0.99 0.76—1.28 .923
Post-NICE CG168 1.15 0.99—1.32 .065

Note. Fractional polynomials: age_1=((age/10)*°)—2.498631989;
age_2=((age/10)?)-38.97706944; BMI_1=((BMI/10)%)-22.24061734
(see Figs. 2 and 3 for the effect of fractional polynomials on
increasing age and body mass index [BMI]). Multiple imputation
used for missing values of Townsend, BMI, and urban residence.
Standard errors adjusted for clustering by practice. HR = hazard
ratio; CI = confidence interval; NICE = National Institute for
Health and Care Excellence.
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Figure 1. Effect of age on risk of referral for varicose veins.
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Figure 2. Effect of age on risk of varicose vein intervention.

websites (NHS Choices) to provide concordant, up-to-date
information on the most recent guidance for onward
referral and treatment options may increase uptake by
improving patient empowerment.
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Figure 3. Effect of body mass index on risk of varicose vein
intervention.

It was also disappointing to note a reduction in the
likelihood of undergoing VV interventions with increasing
social deprivation. This may be a product of patient un-
willingness to undergo intervention (once they have been
reassured by specialist opinion that their problem is “solely
varicose veins”) or reluctance on the clinician’s part in
treating what is likely to be a more comorbid patient group,
who are possibly more likely to experience complications.*
Perhaps this reduction is more likely to be comorbidity-
based when examining the reduction in likelihood of
treatment for those who are elderly and obese that was
seen in the Cox model for VV interventions. Unfortunately,
from THIN data the cause for the reduction in treatments in
more socially deprived patients cannot be determined.

The numbers of people with VV being recorded in pri-
mary care as having SVI remains very low and publication of
CG168 was associated with only a modest 16% increase in
activity. However, without linking THIN to Hospital Episode
Statistics data, it is not possible to know whether the pre-
sent data are an underestimate of true activity, as referrals
can be under-coded in GP records."” CG168 recommended
a treatment hierarchy of (i) endothermal ablation; (ii)
ultrasound-guided foam sclerotherapy; and (iii) conven-
tional surgery. Surprisingly, despite the increase in endo-
thermal ablation after CG168, the majority of VV
interventions are still recorded as conventional surgery.
However, the possibility that this is due to coding errors
cannot be excluded.” %’

While this paper relates to the implementation of UK
NICE guidelines, national guidelines in VV are absent in
many countries and therefore CG168 is often utilised, either
directly or as a basis for local guidance in the international
community. For other countries developing or utilising their
own guidelines, this study demonstrates the importance of
publicising guidance to practitioners to ensure uniform
uptake and adherence, thus preventing guideline fatigue
from information overload.”® This is especially important
where guidelines include recommendations not only to the
vascular practitioner (one would hope that knowledge of
these guidelines would be well known to the vascular
community), but also to other specialties that may
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encounter vascular patients, such as GPs, who should be
aware of the guidance in sufficient form to refer onward
appropriately to vascular specialists.

NICE CG168 and the European Society for Vascular Sur-
gery (ESVS) guidelines are similar in their recommendations
for interventional treatments (all be it that the ESVS
guidelines are more detailed in this regard).*® However, the
great difference between the ESVS and NICE guidance are
the recommendations that NICE provide family doctors for
treatment and referral onto specialists. Perhaps if this is
included when ESVS guidelines are updated it will be
important to learn lessons here in raising awareness of the
guidelines to community practitioners and patients alike to
ensure suitable impact.

CONCLUSION

While the use of routine primary care electronic patient
records has some limitations, it has been demonstrated that
the management of patients with VV in primary care has
significantly improved since the introduction of NICE CG168,
in terms of increased referral, SVI, and a reduction in the
prescription of compression hosiery. However, although the
changes are highly statistical significant owing to the large
number of patients studied, in reality the impact has been
quite modest and much less than had been expected. With
ever increasing pressure on NHS funding one fears that,
despite NICE national guidelines, yet again patients with
symptomatic VV will look like an easy target for rationing.
As such, one cannot be confident that the improvements
observed will be sustained unless patients are educated and
empowered to seek medical attention in primary care, de-
mand specialist referral, and insist on evidence-based SVI in
secondary care.
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