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Aims. We previously showed that the glycated haemoglobin (HbA1c¢) testing frequency links to diabetes control. Here, we examine
the effect of variability in test interval, adjusted for the frequency, on change in HbAlc (AHbAlc). Materials & Methods. HbAlc
results were collected on 83,872 people with HbAlc results at baseline and 5 years (+3 months) later and >6 tests during this
period. We calculated the standard deviation (SD) of test interval for each individual and examined the link between deciles of
SD of the test interval and AHbA]Ic level, stratified by baseline HbAlc. Results. In general, less variability in testing frequency
(more consistent monitoring) was associated with better diabetes control. This was most evident with moderately raised
baseline HbAlc levels (7.0-9.0% (54-75 mmol/mol)). For example, in those with a starting HbAlc of 7.0-7.5% (54-58 mmol/
mol), the lowest SD decile was associated with little change in HbAlc over 5 years, while for those with the highest decile,
HbA1lc rose by 0.4-0.6% (4-6 mmol/mol; p < 0.0001). Multivariate analysis showed that the association was independent of the
age/sex/hospital site. Subanalysis suggested that the effect was most pronounced in those aged <65 years with baseline HbAlc
of 7.0-7.5% (54-58 mmol/mol). We observed a 6.7-fold variation in the proportion of people in the top-three SD deciles across
general practices. Conclusions. These findings indicate that the consistency of testing interval, not the just number of tests/year,
is important in maintaining diabetes control, especially in those with moderately raised HbAlc levels. Systems to improve
regularity of HbAlc testing are therefore needed, especially given the impact of COVID-19 on diabetes monitoring,

1. Introduction are a focus of management strategies for patients with all

forms of diabetes mellitus (DM) and involve the allocation
The achievement and maintenance of adequate glycaemic ~ of very significant resources worldwide. We previously
control, as measured by glycosylated haemoglobin (HbAlc),  described considerable variation in the proportion of people
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with DM achieving target control as measured by HbAlc in
general practices in England [1, 2] in both type 1 diabetes
(T1DM) and type 2 diabetes (T2DM).

Guidance from many professional/academic bodies
worldwide has advocated regular HbA1lc monitoring to opti-
mise the chances of attaining treatment goals for people with
diabetes. The American Diabetes Association guidelines [3]
recommend testing “at least two times a year in patients
who are meeting treatment goals (and who have stable gly-
caemic control)” and “quarterly in patients whose therapy
has changed or who are not meeting glycaemic goals”
whereas the UK National Institute for Health and Care
Excellence guidance recommends measuring HbA,_ at “3-
6-monthly intervals..., until the HbA,_ is stable on unchang-
ing therapy” and “6-monthly intervals once the HbA, _ level
and blood glucose lowering therapy are stable” [4, 5].

We and others have shown that many people with diabe-
tes do not have tests at the recommended frequency [6-13].
Furthermore, poor adherence to guidelines on monitoring
the frequency is not limited to diabetes. For example, studies
have previously demonstrated significant variation in testing
patterns in monitoring of thyroid stimulating hormone
levels in people with hypothyroidism on thyroid hormone
replacement therapy [14], in the management of gout [15]
and in immunoglobulin testing by general practitioners
[16]. Hence, testing frequency is recognised as an important
factor in management of several long-term conditions.

The lack of concordance with the guidance on monitor-
ing the frequency clearly has clinical implications. We previ-
ously described the way that the frequency of HbA1c testing
relates to the outcome in terms of future HbAlc [17] and
probability of achieving HbAlc targets [18], with the inter-
val between HbA Ic tests being an independent determinant
of HbAlc control in people with diabetes. Others have also
demonstrated the relation between numbers of tests per year
and markers of glycaemic control, even after adjusting for
factors such as age, gender, education level, and lifestyle
markers [19, 20].

Although there is a significant body of evidence around
the frequency of testing, there is a limited evidence base
around how the pattern of HbA1lc testing influences glycae-
mic control. We have used laboratory data to address the
question: how does the pattern of HbAlc testing over time
relate to changes in the HbAlc level, specifically by looking
at the effect of variability in test interval on change in HbAlc
over time? For example, while guidance recommended 4
tests per year, we hypothesised that the distribution of these
tests across the year is also important.

2. Materials and Methods

We collected all HbAlc data from Laboratory Information
and Management Systems from the University Hospitals of
North Midlands (UHNM) (covering the Royal Stoke Uni-
versity and County Hospitals) and Pennine Acute Hospitals
(PAT) (covering North Manchester General, Oldham, Roch-
dale and Bury Hospitals) NHS Trusts for the period 1 Janu-
ary 2012 to 31 December 2019. This comprised a total of
3,319,761 tests in 903,667 patients.
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This study is part of an audit and quality improvement
programme to increase the quality of laboratory test request-
ing. Hence, it includes a service evaluation and audit of local
practice against the guidelines outlined by NICE [4, 5] with a
view to increasing implementing quality improvements to
enhance the clinical laboratory service. Accordingly, this
study was not considered to be researched using the decision
tool provided by the UK Health Research Authority [21] and
did not require NHS Research Ethics Committee review. All
data extracted from Laboratory Information and Manage-
ment Systems were anonymised.

2.1. Selection of the Patient Cohort. The process for the selec-
tion of the study cohort is shown in Supplemental Figure S1.
To standardise the effect of time on the change in HbAlc, we
focused on people with a HbAlc test result within the first
half of the study period who also had a HbAlc test 5 years
(3 months) later. This identified 2,173,215 tests in
341,165 patients. In cases where more than one pair of
tests within a given patient met the criteria, the pair where
the interval was closest to the 5 years was selected, leaving
946,452 tests in 126,509 patients.

As the study focused on variability in testing interval, we
limited the study cohort to those patients who had at least 6
HbAIc tests during the 5-year period (including the baseline
and final HbAlc test). This allowed us to assess the impact
of variability on the testing interval on the change in HbAlc
over a fixed time period.

The final study cohort comprised 802,153 tests in 83,872
people. The characteristics of these patients, split by the hos-
pital site, are shown in Table 1.

2.2. Assessment of Variability in Testing Interval. In order to
assess the impact of variability on the testing interval on the
change in HbAlc over the 5-year period, we first calculated
the standard deviation (SD) of the testing interval. To elim-
inate the effect of the number of tests between the start and
end of the 5 years on the SD, we then calculated the deciles
of the SD values separately for each group of patients with a
given number of tests (i.e., separately for those with 6 tests, 7
tests, 8 tests, etc.). This was performed separately for the two
hospital sites. It was not possible to calculate deciles with
confidence for those with >20 tests (n =660 patients) over
the period due to the small numbers of patients in these
groups (e.g., there were 209 patients with 21 tests, leaving
only ~21 in each decile group). The deciles were then com-
bined to give an overall assessment of variability in the test-
ing interval, by the hospital site.

2.3. Assessment of Variation between General Practices. The
baseline general practice code was available in 79,541
(94.8%) of patients. In those practices with at least 100 cases
(76,822 patients), we calculated the proportion of cases
within the three deciles with the highest variability in the
HbAlc testing interval (SD deciles 8-10) for each practice.
This was then represented as a ski-slope plot.

2.4. Data Analysis. For all statistical analyses, patients were
stratified by baseline HbAlc: <4.9% (<30 mmol/mol), 5.0-
5.9% (30-41 mmol/mol), 6.0-6.5% (42-47 mmol/mol), 6.5—
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TaBLE 1: Patient demographics.
(a)

PAT UHNM
Number of patients 56,809 27,063
Male (%) 51.5 549
Age (years)” 61 (51, 70) 66 (58, 73)
Baseline HbAlc: (%)* 6.6 (6.0, 7.7) 7.1 (6.5, 8.0)

: (mmol/mol)* 49 (42, 61) 54 (48, 64)
Time between baseline and last test (years)* 4.95 (4.84, 5.06) 4.95 (4.85, 5.06)
Change in HbAlc between baseline and last test: (%)* -0.1 (-0.5, +0.4) -0.2 (-0.7, +0.4)

: (mmol/mol)* -1 (=5, +4) -2 (-7, +4)
Number of tests* 9 (7, 11) 9 (7, 12)

(b)
. mber of patients (9

Baseline HbAlc; % (mmol/mol) PAT Number of patients (%) UHNM

<5.0 (<30) 218 0.4% 24 0.1%

5.0-5.9 (30-41) 12,679 22.3% 1,281 4.7%

6.0-6.5 (42-47) 12,578 22.1% 4,900 18.1%
6.5-7.0 (48-53) 10,611 18.7% 6,699 24.8%
7.0-7.5 (54-58) 5,589 9.8% 4,370 16.1%
7.5-9.0 (59-75) 8,372 14.7% 6,315 23.3%
9.1-10.0 (76-86) 2,581 4.5% 1,575 5.8%

>10.0 (>86) 4,181 7.4% 1,899 7.0%

Total 56,809 100.0% 27,063 100.0%

*Results expressed as median (interquartile range). PAT: Pennine Acute Hospitals NHS Trust; UHNM: University Hospitals of North Midlands.

7.0% (48-53 mmol/mol), 7.0-7.5% (54-58 mmol/mol), 7.5—
9.0% (59-75mmol/mol), 9.1-10.0% (76-86 mmol/mol),
and >10.0% (>86 mmol/mol). These categories were based
on commonly used decision points in the management of
people with diabetes. Data from the two hospital sites were
analysed separately to provide some independent assessment
of the association between variability in testing interval and
change in HbAlc over the 5-year period.

All statistical analysis was performed using Stata (version
14, College Station, TX). Associations between the change in
HbAIc and the decile of SD in the testing interval, stratified
by the category of baseline HbAlc, were assessed using lin-
ear regression, adjusted for a number of tests alone (testing
frequency; as described above) and after further adjustment
for other factors such as age and gender by inclusion in
the regression model. A p value of <0.05 was considered sta-
tistically significant. The strength of the association between
variability in the test interval and change on HbA1c over the
5-year period was determined using standard beta values.

3. Results

3.1. Patient Demographics. A description of the two cohorts
(UHNM & PAT) is shown in Table 1. The UHNM patients
were slightly older with a slightly higher median HbA1lc and

proportion of males. As expected, the median duration of
follow-up was close to the expected 5 years for both sites
and the median number of HbAlc tests over the follow-up
period was the same. The distribution of patients by baseline
HbA1lc was different between the two sites with PAT having
a higher proportion with lower baseline HbA1c values, par-
ticularly in the 5.0-5.9% (30-41 mmol/mol) category
(Table 1).

3.2. Effect of Variability in the Testing Interval on the Change
in HbAlc. We examined the variability, assessed as the decile
of standard deviation (see Materials and Methods) across the
two hospital sites, stratified by the baseline HbAlc category.
When expressed as the mean change in HbAlc, we observed
that there was an association between variability in the test-
ing interval and change in HbAlc over the 5-year period
across a number of baseline HbA1lc categories for both sites
(Figure 1).

For those with a baseline HbAlc of 5.0-5.9% (30-
41 mmol/mol), those with SDs in the lowest decile demon-
strated little change in HbAlc over the 5-year period, while
those in the highest decile showed around a +0.4%
(+4 mmol/mol) change in HbAlc, on average (Figure 1(a)).
Deciles 2-9 showed intermediate increases in HbAlc in a
broadly linear fashion. Linear regression showed that this
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Figure 1: Continued.
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FIGURE 1: Association between availability in testing interval (expressed as decile of the test interval standard deviation) and change in
HbAlc concentration between ¢, and f, S yrs> stratified by baseline HbAlc: (a) 5.0-5.9% (30-41 mmol/mol), (b) 6.0-6.5% (42-47 mmol/

mol), (¢) 6.5-7.0% (48-53 mmol/mol), (d) 7.0-7.5% (54-58 mmol/mol), (e) 7.5-9.0% (59-75 mmol/mol), (f) 9.1-10.0% (76—-86 mmol/

mol), and (g) >10.0% (>86 mmol/mol).

TABLE 2: Association between variability in HbAlc testing intervals and change in HbAlc, by site, sex, and age. Testing interval defined as
standard deviation in testing interval for those with at least 6 tests between baseline and 5 years, corrected for the number of tests and

stratified by starting HbA1c; linear regression.

Starting HbA1c (mmol/mol PAT < UHNM Female Male <65 years >65 years
(%)) d p Std Std P Std p Sdp  p Std
B B B B B
5.0-5.9 (30-41) <0.0001 0.10 <0.0001 0.12 <0.0001 0.10 <0.0001 0.09 0.0107 0.04 <0.0001 0.14
6.0-6.5 (42-47) <0.0001 0.06 <0.0001 0.06 <0.0001 0.06 0.0002 0.05 0.0008 0.04 0.0003 0.05
6.5-7.0 (48-53) <0.0001 0.06 <0.0001 0.05 <0.0001 0.05 0.0261 0.03 0.1410 0.02 0.0194 0.03
7.0-7.5 (54-58) <0.0001 0.10 <0.0001 0.09 <0.0001 0.10 <0.0001 0.12 <0.0001 0.08 <0.0001 0.09
7.5-9.0 (59-75) <0.0001 0.07 <0.0001 0.08 <0.0001 0.06 <0.0001 0.08 0.0033 0.04 <0.0001 0.06
9.1-10.0 (76-86) <0.0001 0.11 0.0046 0.07 <0.0001 0.10 0.0001 0.09 0.0879 0.06 0.0683 0.05
>10.0 (>86) 0.3146  0.02 0.0755 0.04 09448 0.00 0.0178 0.04 0.5444 -0.02 0.4360 0.02

*Standard beta.

was highly statistically significant for both sites (both <0.001;
Table 2). A similar pattern was observed for those with a
baseline HbAlc of 6.0-6.5% (42-47 mmol/mol), ranging
from +0.1/+0.2% (+1/+2 mmol/mol) HbAlc change for the
lowest SD decile (0.78 mmol/mol for UHNM, 1.66 mmol/
mol for PAT) to +0.3/+0.4% (+3/+4 mmol/mol) for the
highest decile (2.71 mmol/mol for UHNM, 4.33 mmol/mol
for PAT), though the AHbA1c values were generally higher
for PAT than UHNM (Figure 1(b)). The association was
highly statistically significant at both hospital sites (both p
<0.001; Table 2), though the strength of the correlation,

as reflected by the standard beta value, was lower than for
the 5.0-5.9% (30-41 mmol/mol) group.

For the 6.5-7.0% (48-53 mmol/mol) group (Figure 1(c)),
whilst the associations were generally similar, they were less
strong for the UHNM cohort (p=0.019) than PAT
(p<0.001).

For the 7.0-7.5% (54-58 mmol/mol) and 7.5-9.0% (59—
75mmol/mol) groups, the association between variability
in testing interval and AHbAlc was particularly significant
(all p<0.0001; Figures 1(d) and 1(e)). Furthermore, the
standard beta values suggest that variability in the testing



8
70.0 -
60.0
£ 500
2
|
el
38
g 400
o
w
£
=
2
B 3004 -
S
=}
=]
S
g
=}
o
S 2004 ‘
10.0 ‘
0.0
— O =~ O =~ O ~ O —~ O —~ O =~ O —~ O —~ O —~ O
AR 4 ¥ A AN N F F NN O O NN 0D
O O A A A A A A A Ay A A A A A Ay A Ay Ay Ay
CRCECRCECECECECECECECECRCECECECRCET!

GP101

Journal of Diabetes Research

GP106

P111
GP116
GP121
GP126
GP131
GP136
GP141
GP146
GP151
GP156
GP161
GP166
GP171
GP176
GP181
GP186
GP191
GP196
GP201
GP206

&}

General practice code (anonymised)

FIGURE 2: Variation in the proportion of individuals within the top-three deciles of standard deviation in HbAlc test intervals (highest

variability in the test pattern) between 216 general practices.

interval accounted for ~10% of the variation in AHbAlc
over the 5-year period. For the 7.5-9.0% (59-75mmol/
mol) group, the lowest decile was associated with a mean
reduction on HbAlc of ~0.3% (~3 mmol/mol) while those
cases with the highest decile saw a net increase in HbAlc
of ~0.1% (~1 mmol/mol).

In the 9.1-10.0% (76-86 mmol/mol) baseline HbAlc
category (Figure 1(f)), there was a similar significant associ-
ation within the PAT cohort (p < 0.001) to that seen within
other baseline HbAlc categories but the UHNM data just
failed to achieve statistical significance (p =0.068). There
was no significant association observed in the >10.0%
(>86 mmol/mol) group between variability of testing interval
and AHbA1c (Figure 1(f)).

3.3. Effect of Demographic Factors. Using multivariate linear
regression in the total case group, the association between
variability in the testing interval and AHbAIc remained sta-
tistically significant after adjusting for age at baseline, sex,
baseline HbAlc, and site (p < 0.001, standard beta = 0.03).
Given the similarities in results between the two sites, the
data were combined and then used to further explore the
effect of age and gender. Table 2 also shows the association
between variability in testing interval and change in HbAlc
stratified by age at baseline and sex. Associations in males
and females appeared similar. However, with respect to
age, those in the <65-year age group tended to have a stron-
ger association than those in the older group (as expressed
by standard beta values). This was particularly noticeable

in those with higher baseline HbAlc values (>7.0%
[>54 mmol/mol]), where the standard beta values in those
aged <65 years were typically around 0.04 higher than in
those aged 65 and over (Table 2). Furthermore, we also
noted that those aged <65 years had a larger proportion of
cases in deciles 8-10 (32.7%) than those aged >65 years
(27.4%; p < 0.001, x*, =192.8).

3.4. Variation in the Testing Pattern across General Practices.
We then examined the pattern of testing between individual
general practices. We excluded those practices that had less
than 100 cases and then, for each practice, calculated the
proportion of cases within the top-three SD deciles (those
with the most variability in testing interval). This showed
that the proportion of cases within deciles 8-10 ranged from
less than 10% of cases (9.1%) to over 60% of cases (61.3%;
Figure 2), representing a 6.7-fold variation from the “best”
to “worst.”

4. Discussion

This is the first large-scale longitudinal analysis to investi-
gate how variability in testing frequency, as measured by
the SD of the HbAlc test interval, relates to the change in
HbAlc over time. It is based on data from a total of 83,872
patients with diabetes. We found that, even after adjustment
for the number of tests per year, age, sex, and hospital site,
the lower variability of the HbA1c test interval (most consis-
tent testing pattern) is associated with a better diabetes
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control (as defined by AHbAlc over the 5-year period),
compared to those with higher variability in testing fre-
quency (most sporadic testing). This was particularly true
for those with a baseline HbAlc of 7.0-9.0% (54-75 mmol/
mol), a group where improved blood glucose control is
linked to better long-term health outcomes [22-26] but for
whom improvement in diabetes control is often a significant
challenge. The association was particularly noticeable in
those aged under 65 years. We also noted that there was a
6.7-fold variation in proportion of people with the highest
variability in testing interval between 216 general practices.

It is important to identify factors that are linked to the
HbAIc trajectory as it is well established that higher HbAlc
in people with both TIDM and T2DM relates to less favour-
able long-term health outcomes [22-26]. While we and
others have shown that HbAlc testing intervals outside
guidance are associated with poorer diabetes control and
reduced probability of achieving the target glycaemic status
[17, 18], this is the first time that the pattern of testing has
been shown to be associated with the trajectory of HbAlc,
independently of the test interval and HbAlc level. Thus,
for two individuals with the same number of tests per year,
our data suggests that the regularity by which those tests
are scheduled also appears to be an important determinant
of AHbAIc over time.

Why some individuals appear to be tested for HbAlc
more sporadically than others is likely to depend on similar
factors to those suggested for the number of tests themselves,
namely, those related to (i) healthcare professionals, (ii) the
individuals themselves, and (iii) systemic infrastructure fac-
tors [27]. We have previously described, at a general practice
level in England, that the way that HbAlc and other lab tests
testing is organised (i.e., whether a test happens in a given
12-month period) as a manifest in adherence to the nation-
ally recommended care processes [1, 2] is independently
related to the proportion of people at any general practice
at target glycaemic control. Furthermore, patients of work-
ing age may find attending for regular intervals more diffi-
cult, as reflected in our observation that a larger
proportion of those aged <65 years was in the top-three dec-
iles (i.e., had the most sporadic testing pattern). In terms of
systemic factors, the disconnection between primary care
(general practices) and secondary (acute hospital) testing
may also affect the periodicity in HbAlc testing if one group
is unaware of results generated by the other [27].

The reasons underpinning the link between variability in
testing interval and HbAlc trajectory are unclear and likely
relate to healthcare professionals being more aligned to
medication titration if HbAlc is regularly checked and to
the way that regularity of testing creates a framework that
encourages patient empowerment. This was described by
Beard et al. in 2010 [28], who found that only 26.5% of the
people with diabetes surveyed had a good understanding of
HbAIc and how the level relates to health outcomes. Percep-
tion was related to demographics including a number of
components of self-care and self-efficacy, as well as HbAlc.
The level of understanding was predictive of the HbAlc
level. This is relevant because keeping to a regular testing
schedule does enhance a sense of self-efficacy [29]. Clearly,

as we adjusted for the number of tests, the importance of
consistency of monitoring is unlikely to be due to differences
in healthcare contacts.

The finding of particularly strong associations in those
with a baseline HbAlc in the 7.0-9.0% (54-75mmol/mol)
range is of particular interest. Those with lower values might
be argued to require more minimal intervention, whilst
those with HbAlc values >9.0% (>75 mmol/mol) are more
likely to be under specialist care due to complex challenges
in maintaining diabetes control. However, those in between
tend to be managed within general practice and comprise a
large cohort of people in whom attempting to improve dia-
betes control is often a challenge [30]. Therefore, in this
group, it is essential to support general practitioners to
implement strategies, including ensuring regular monitor-
ing, to help these patients to achieve lower blood glucose
levels [30].

Our findings on the differences between general prac-
tices showing a 6.7-fold difference in proportion of patients
within the top three SD deciles suggest that there is consid-
erable variability in the way in which HbAlc testing is
scheduled between practices. Cadogan et al. [16] also dem-
onstrated significant variation between individual general
practitioners in requesting of immunoglobulins and showed
that this was associated with practitioner experience and sex.
However, within a practice comprising several doctors, as
measured in our data, this is less likely to be a factor. Our
findings also mirror what we have previously shown in
terms of practice-level variation in conformity to guidance
on testing frequency both in diabetes [6] and other long-
term monitoring scenarios [14]. Lyon et al. showed similar
variation in HbAlc testing intervals at a regional level [8].
These studies highlight the need for consistency in monitor-
ing people with long-term conditions. While there have been
individual attempts to improve HbAlc monitoring [31, 32],
including clear recommendations in international guidance
[3-5], there appears still some way to go to address this
issue. Indeed, using longitudinal laboratory data, we showed
that publication of guidance over 8 years made no difference
to the proportion of HbAlc tests requested outside guidance
[6]. We have no realistic expectation that it will be any dif-
ferent regarding the requesting pattern.

The results of this study are particularly pertinent as we
come to appreciate the consequences of the COVID-19 pan-
demic on the way that routine care for people with diabetes
is delivered. In this regard, we recently reported a fall in vol-
ume of HbAlc tests following the first UK lockdown in
March 2020 [33]. Specifically, by September 2020, there were
as many as 1.41 million missed/delayed diabetes monitoring
tests, including an estimated 0.51 million in people with sub-
optimal blood glucose control. As healthcare systems across
the world endeavor to catch up in relation to the routine case
reviews of people with long-term conditions including dia-
betes, we have provided evidence for the importance of put-
ting a structured regular HbAlc testing regime in place.

4.1. Strengths and Limitations. A significant strength of the
paper is the large datasets across two UK regions that we
had access to in order to undertake the analysis. However,
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laboratory data does not have detailed information concern-
ing the duration or type of diabetes, treatment prescribed,
comorbidities, or access to expert patient education. Fur-
thermore, data such as ethnicity is inconsistently recorded
and therefore unreliable as a covariate.

Our aim with this study was not to elucidate the reason
for the different patterns of testing, or its link with HbAlc
trajectory, and it is possible that our findings reflect factors
or patient/healthcare professional behaviours unrelated to
HbAc testing per se, some of which may have a more direct
impact on diabetes control. While we adjusted for the num-
ber of HbA1lc tests (and hence the number of healthcare pro-
fessional contacts, to some degree), it is possible that
regularity of contacts is indicative of a better within-
practice system for long-term monitoring. Youens et al. have
recently shown that the regularity of contact with general
practitioners, defined as variance in the number of days
between contacts, was linked to the diabetes outcome with
the most regular decile having fewer hospitalisations and
lower per-patient costs than the least regular decile [34].
These data suggest that the pattern as well as frequency of
contacts with healthcare professionals may influence patient
outcomes.

4.2. Summary. Our findings indicated that HbAlc testing
consistency, not just numbers of tests/year, is important in
maintaining diabetes control, especially in younger
(age < 65 years) patients with HbAlc levels in the key 7.0-
9.0% (54-75mmol/mol) range. Furthermore, the consis-
tency of testing also varied between general practices. This
has implications for the management of people who attend
sporadically for testing and suggests the need for developing
systems to improve the regularity of HbAlc testing, particu-
larly in light of the disruption of diabetes services due to the
COVID-19 pandemic.
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