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A comparison of follow-up rates of women
with gestational diabetes before and after
the updated National Institute for Health
and Care Excellence guidance advocating
routine follow-up, and the association with
neighbourhood deprivation
SEBASTIAN WALSH,1 MAHMOUD MAHMOUD,2 HTWE HTUN,3 SHEENA HODGETT,4 DAVID BARTON5
Abstract
Background: Gestational diabetes mellitus (GDM) occurs in
one in every 23 UK pregnancies. GDM identifies the mother
as high-risk for development of type 2 diabetes. The National
Institute for Health and Care Excellence (NICE) published
updated guidance in February 2015 recommending routine
follow-up of women with GDM.
Aims: This cohort study compared follow-up rates of women
with GDM before and after the updated guidance. We also
investigated for an association between follow-up rates and
deprivation.
Methods: Participants were identified from the database of
the GDM service of two English hospitals and were organised
into two cohorts: ‘pre-guidance’ (2012–2015) and ‘post-guidance’ (2015–2016). Using the recommendations of the NICE
guidance as the follow-up standard, we used the hospitals’
computer system to compare follow-up rates of the two
cohorts. The English Indices of Deprivation split the country
into 32,844 small areas and rank them in order of deprivation
such that 1 is the most deprived area and 32,844 is the least
deprived. We compared the patients’ postcodes against the

English Indices of Deprivation to investigate the relative levels
of neighbourhood deprivation of those followed up compared with those not followed up. The Z statistic was used to
test for statistical significance.
Results: 535 participants were included (pre-guidance
n=306, post-guidance n=229). Baseline average age (preguidance 32.2 years, post-guidance 32.5 years), body mass
index (30.7 kg/m2, 30.9 kg/m2) and fasting glucose
(4.9 mmol/L, 4.8 mmol/L) were all comparable between
cohorts. The follow-up rate improved from 60.5% in the
pre-guidance group to 69.9% in the post-guidance group.
The median deprivation rank of those followed up was
14,565 compared with 13,393 in those not followed up.
This difference was not found to be significant.
Conclusion: A higher proportion of women with GDM
were followed up with screening for type 2 diabetes after
the updated NICE guidance in 2015 recommended routine
follow-up. Across the study, over a third of women were
not followed up. There was no statistically significant difference in the deprivation levels of those women followed
up compared with those not followed up.
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Introduction
Gestational diabetes mellitus (GDM) occurs when women not
previously known to have diabetes develop hyperglycaemia during pregnancy. The prevalence of GDM in the UK is estimated
to be one in every 23 pregnancies.1 Studies suggest that women
diagnosed with GDM have a 41% risk of having GDM again in
subsequent pregnancies,2 and up to a 60% lifetime risk of
developing type 2 diabetes.3 The presence of GDM increases the
risk of fetal macrosomia (and the associated obstetric risks of
shoulder dystocia and maternal morbidity from caesarean
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section); however, this risk is reduced by optimisation of glycaemic control.4,5 Advantages of routine follow-up of women
with GDM include the targeting of ongoing risk factors for the
development of type 2 diabetes and the opportunity to optimise
risk factors before any future pregnancies.
The National Institute of Health and Care Excellence (NICE)
published guidance in February 2015 entitled ‘Diabetes in pregnancy: management from preconception to the postnatal period’.1 It advised that women diagnosed with GDM, whose
blood glucose levels returned to normal after delivery, should be
followed up with either a fasting blood glucose (FBG) test after
6 weeks or by measuring glycosylated haemoglobin levels
(HbA1c) after 12 weeks. Despite the prevalence and implications
of GDM, no nationalised standard for how to follow up women
diagnosed with GDM existed prior to the revised guidance in
2015, and follow-up was carried out according to local policies.
The primary research question of this study was: did the rate
of follow-up of women diagnosed with GDM change after the
updated NICE guidance in 2015? The secondary research question was: was the rate of follow-up associated with deprivation?

Methods
This was a cohort study using data collected from two district
general hospitals in England. Shrewsbury and Telford Hospital
NHS Trust (SaTH) operates across two distinct hospital sites: The
Royal Shrewsbury Hospital and The Princess Royal Hospital
Telford, but both hospitals are administered by one NHS trust
and served by a solitary staff body. The trust is the main provider
of district general hospital services for nearly half a million people
in Shropshire, Telford & Wrekin and mid Wales.6 The population
served is predominantly rural with between 90% and 98% from
the ‘white’ ethnic group.7 The GDM service at SaTH has routinely
collected data on women registered with the service since 2012.
There has been a GDM policy in place at SaTH since 2010.
The policy was initially based upon the 2008 NICE guidance, and
then updated accordingly after the publication of the 2015 guidance. As per the NICE guidance, diagnosis was made based on
the results of an oral glucose tolerance test (OGTT) with a FBG
level of ≥5.6 mmol/L (≥7.0 mmol/L before the updated guidance)
or 2-hour plasma glucose level of ≥7.8 mmol/L. The 2008 guidance did not contain recommendations for follow-up, however,
the SaTH policy was to follow up patients treated with dietary
advice only with a 6-week postnatal FBG test requested from
the GP in the discharge paperwork, and those treated with oral
agents or insulin with an OGTT organised by the GDM service
itself. There was no change to the SaTH follow-up policy after
the publication of the 2015 guidance.
We combined data collected by the GDM service (demographics, reason for having the diagnostic OGTT and treatment
for GDM) with data from the hospital computer system (delivery
date, results and timing of any follow-up tests performed).
Women were included if they had been registered with the
GDM service during or after 2012 until the end of 2016 (this
was to allow for the follow-up period to have elapsed). Participants were excluded if the dataset was not sufficiently complete
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to be confident of whether or not follow-up had occurred (eg,
hospital number not recorded, delivery date not identifiable from
computer system).
Participants were split into two cohorts, those who delivered
on or after 1 January 2012 until before the updated NICE guidance was implemented at SaTH on 1 April 2015 and those who
gave birth on or after this date until 31 December 2016. Those
who delivered before implementation of the NICE guidance were
identified as the ‘pre-guidance’ cohort and those who delivered
after the guidance was implemented were identified as the
‘post-guidance’ cohort.
The outcome measure was the success or failure of followup of women according to the 2015 NICE guidance. Participants
were deemed to have been followed up appropriately if they
had either a FBG test performed 6–13 weeks post-delivery or a
HbA1c blood test performed 13–24 weeks post-delivery. NICE
guidance does not actually specify a maximum timeframe for
follow-up to occur, merely that it should. Maximum timeframes
used in other studies ranged from 12 weeks to several years.8,9
We used 24 weeks as the cut-off as a balance between allowing
sufficient time for follow-up to occur against the pragmatism of
needing the follow-up time period to have elapsed before performing the study.
The English Indices of Deprivation are a measure of relative
deprivation in small areas in England called lower-layer super
output areas (LSOA) published by the UK government.10 The indices are a composite measure calculated by collating data on
income, employment, education, health and disability, crime,
barriers to housing and services, housing quality and the environment. There are 32,844 LSOAs in total and they are ranked
such that ‘1’ is the most deprived area and the area ranked
’32,844’ is the least deprived. By inputting the included women’s
postcodes into the interactive web tool (published alongside the
index), we were able to compare the average index rank of
women who were followed up successfully with those who were
lost to follow-up, and thus create a proxy correlation of followup rates with deprivation. A statistical comparison of the
datasets was undertaken on Microsoft Excel using the Z test.

Results
Baseline characteristics
The baseline characteristics of the two cohorts are shown in
Table 1. Reasons for screening were also similar between
cohorts, with the most common reasons for performing an
OGTT being: first degree relative with diabetes (n=109, n=75),
body mass index >30 kg/m2 (n=84, n=62), and ultrasound
estimate of fetal growth above the 90th customised centile for
gestation (n=54, n=50).
In the pre-guidance cohort, 9.2% of participants were
treated with metformin as a sole agent, 2.9% were treated with
insulin as a sole agent, and 3.9% were treated with a combination of both. In comparison, in the post-guidance cohort, more
women were treated with insulin (17.5%) compared to only
4.8% with metformin and 4.8% with a combination of both.
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Table 1 Baseline characteristics of the pre- and post-guidance
cohorts
Pre-guidance
cohort

Post-guidance
cohort

Number of women

306

229

Mean age (years)

32.2

32.5

Mean BMI (kg/m2)

30.7

30.9

Mean fasting glucose (mmol/L)

4.9

4.8

% treated with metformin only

9.2

4.8

% treated with insulin only

2.9

17.5

% treated with combination

3.9

4.8

% treated with any drug

16.0

27.1

However, the average FBG reading at diagnosis did not differ
significantly between the cohorts (4.9 mmol/L and 4.8 mmol/L,
respectively), so it is likely that this discrepancy in treatment frequencies represents shifting therapeutic approaches to treating
GDM rather than any intrinsic differences between the cohorts.
We excluded participants from the analysis if we were unable
to elicit the delivery date from the computer system. This
occurred in only nine cases in the pre-guidance cohort and seven
cases in the post-guidance cohort.
Outcome
In the pre-guidance cohort, 57.5% of women were followed up
by use of a FBG test and 6.5% were followed up by HbA1c.
Accounting for women who were followed up with both methods, a total of 60.5% of the pre-guidance cohort were followed
up successfully. In contrast, in the post-guidance cohort 62.0%
of women were followed up with a FBG test and 17.5% with
HbA1c, giving a total of 69.9% of the cohort successfully
followed up.
A total of 2.8% of the women followed up were found to
have FBG readings or HbA1c results in the diabetic range as stipulated by NICE (FBG ≥7 mmol/L, HbA1c ≥48 mmol/mol (6.5%)).
In the pre-guidance cohort the rate of diabetes at follow-up was
2.6% compared with 3.1% in the post-guidance cohort.
The rate of follow-up was not strongly associated with baseline FBG (60.7% follow-up rate amongst women with baseline
FBG ≥5.6 mmol/L compared with 57.4% follow-up rate amongst
women with baseline FBG <5.6 mmol/L). There was, however, a
strong association between type of GDM treatment and the incidence of follow-up: 80.2% of women treated with either metformin or insulin were followed up compared with only 60.1%
of women who were treated with dietary advice alone.
Deprivation
The median LSOA deprivation rank of those women followed
up successfully was 14,565 compared with 13,393 for those
women not followed up successfully. Forty-six participants had
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to be excluded from this analysis because they lived in Wales and
the Index is produced separately for England and Wales. We
tested for statistical significance using the Z test, with a threshold
of p<0.05 to reject the null hypothesis of no significant difference between the two datasets. We found a p value of 0.16,
which meant there was insufficient evidence to reject the null
hypothesis. We therefore conclude that the observed association
between deprivation and being lost to follow-up was not statistically significant.

Discussion
Main findings
In this study of follow-up rates among 535 women with GDM at
two district general hospitals in England, the rate of follow-up improved from 60.5% to 69.9% after the publication of updated
NICE guidance. There was no statistically significant relationship
between neighbourhood deprivation and follow-up rates.
Strengths and limitations
There are several strengths of this study. We included a large
number of participants and, to the best of our knowledge, they
represented the entire GDM population of the trust during the
study period. This, coupled with the very small number of participants with missing data, limits the potential for bias.
The participants included in this study were sourced exclusively from the records of the GDM team at SaTH, who aim to
record data from all women registered with the service. We were
not able to externally confirm that this represented the entire
population and it is possible that there are women who were
missed from registration on the database – for example, because
of administrative errors. However, this is likely to represent a very
small number of participants, if any.
The main limitation of this study was that it was performed
using data from only one NHS trust. Although women from two
hospitals were included, a single GDM multidisciplinary team
serves both hospitals, limiting the generalisability of the findings.
Interpretation of findings in relation to previously
published work
To the best of our knowledge, this is the first study to investigate
how the follow-up rate of women with GDM has changed
following the updated NICE guidance. This, coupled with the
limited generalisability of the study setting, limits the external
validity of the results.
This is an observational study and can therefore not be used
to infer a causal process, rather than to observe a correlation.
We must therefore consider the possibility of confounding factors. It is possible that another factor, other than the publication
of NICE guidance, was responsible for the observed improvement in the follow-up rates. For example, it is possible that the
mere collection of participants’ details in the database by the
GDM team (commenced in 2012) leads itself to more vigilance
around follow-up. Indeed, the follow-up rate of >60% is generally higher than that reported by previous studies.8,11–15 However,
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it should be noted that the team did not actually collect data on
who had and had not been followed up.
While there was a small improvement in the proportion of
women being followed up by FBG level (pre-guidance 57.5%,
post-guidance 62.0%), the majority of the improvement in follow-up rates between the pre- and post-guidance cohorts was
a large increase in the use of a HbA1c test to follow up women,
from 6.5% to 17.5%. This is likely to be partly because of the
incorporation of HbA1c in the updated NICE guidance. It is possible that the convenience of the HbA1c test (involving a one-off
blood test rather than the relatively time-consuming OGTT)
influenced this finding.
Across the study, women who were treated with insulin or
metformin rather than only receiving dietary intervention were
far more likely to be followed up (80.2% vs. 60.1%). This could
be because those women had more interactions with healthcare
professionals during their pregnancy, because the treatment
made them more conscious of their diagnosis, or because follow-up was performed by the GDM team itself. The percentage
of women treated with any agent increased by 11.1% from the
pre-guidance to the post-guidance group (from 16.0% to
27.1%), predominantly due to an increased number of women
using insulin. It is likely that this also accounts for some of the
increase in follow-up observed between the two cohorts. The
increase in women being treated with insulin or metformin in
the post-guidance group is likely to be because of a change in
the target blood glucose levels in the updated NICE guidance
(from therapeutic targets of ≤6.0 mmol/L (fasting) and ≤8.0
mmol/L (2 hour) pre-guidance to post-guidance targets as per
NICE 2015 of ≤5.3mmol/L (fasting), ≤7.8 mmol/L (1 hour) and
≤6.4 mmol/L (2 hour)).
Taking the above caveats into account, we observed a large
improvement in the rate of follow-up of women with GDM after
the publication of updated NICE guidance that advocated routine
follow-up. There is no persuasive argument for why this observation
should have occurred by chance, because of bias, or by the action
of some external factor. Our interpretation of the results is that it is
likely that the publication of updated NICE guidance improved the
rate of follow-up of women with GDM in this population.
Another interesting finding in the study was the increased
rate of diagnosis of GDM as the study progressed. This was evidenced by an increase from 7.8 diagnoses/month in the preguidance group to 19.1 diagnoses/month in the post-guidance
group. As mean age and body mass index were comparable between the two groups, it is likely that this increase in incidence
was a result of the change in diagnostic criteria from a FBG level
of ≥7.0 mmol/L (pre-guidance) to ≥5.6 mmol/L (post-guidance).
Implications for future research, policy and practice
Although this study showed an improvement in the rate of
follow-up of women with GDM during the study period, over
one-third of the participants were not followed up. Given the
high incidence of type 2 diabetes after a GDM diagnosis, this
leaves a large number of high-risk individuals who are not being
actively followed up.
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Key messages
• Follow up of women with GDM improved after the
publication of updated NICE guidance in 2015
• This may be due to higher rates of treatment with
insulin, and/or the incorporation of HBA1c into the
follow-up guidance
• Across the study, over a third of women with GDM
were not followed up

Evidence from this study suggests that offering follow-up
with a HbA1c could provide an opportunity to increase postnatal
screening rates and future research could test this hypothesis
more directly.
This study was performed in a focused study setting and further research should now be undertaken to investigate whether
trends observed in this study are true across a wider range of
settings.

Conclusion
A higher proportion of women diagnosed with GDM were followed up with screening for type 2 diabetes after the publication
of updated NICE guidance in 2015 advocating routine follow-up
of these women. Possible explanations for the increased followup rate include: the increased proportion of women receiving
drug treatment owing to stricter therapeutic targets and the
incorporation of HbA1c as a follow-up test in the guidance.
However, over a third of women were not followed up and this
potentially represents a large number of women across the country
at high risk of type 2 diabetes who are not actively being followed
up. In our study we found no statistically significant relationship
between neighbourhood deprivation and follow-up rates.
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Semaglutide
Nationwide Audit in progress
In January 2019 ABCD launched a nationwide audit
of Semaglutide in real clinical use in the UK.

Does your centre use Semaglutide?
If yes, REGISTER YOUR CENTRE!
http://www.diabetologists-abcd.org.uk/GLP1_Audits/Semaglutide_Audit.htm
l
l

l
l

invited to enter your patient data into the bespoke online tool
you can collect data on the easy-to-complete paper proformas which you can printout from the
above web address
you are able to analyse your local data easily
the data will be automatically added to the national data in anonymised form

Please remember:
- the more data, the more complete our understanding of Semaglutide in real clinical practice
- all contributors will be listed in publications arising from data submission
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