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Abstract  

Background & Aims: Patients with diabetes fare poorly when infected with COVID-19 but there is a paucity of data about how COVID-19 
infection impacts glycaemic control in the general population. This study aimed to assess the change in glycaemia in patients in relation to 
COVID-19 symptoms during the pandemic. 

Materials and Method: This was a retrospective study of 226 patients with Diabetes and Non-Diabetic Hyperglycaemia (NDH) from a 
single urban General Practice in the UK. An audit of those patients who had undergone measurement of HbA1c both pre-pandemic and peri-
pandemic and any change in HbA1c was recorded followed by a telephone survey for any COVID-19 symptoms during the previous 12 months 
was undertaken.

Results: 117 patients had diabetes and 109 patients had NDH. 45.3% of patients with diabetes included in the study were shown to have a 
significant change in HbA1c over the course of the pandemic. 13.7% of patients with diabetes were found to have COVID-19 symptoms according 
to the King’s College criteria. 3.6% of patients with NDH were found to have a significant change in HbA1c. 23.9% of patients with NDH were 
found to have COVID symptoms. Genders including age, gender, ethnicity, pre-pandemic HbA1c, and Townsend’s social deprivation score were 
adjusted for but no single deterministic factor for the change in HbA1c was observed. 

Conclusion: There was a significant change in glycaemia in a group of patients with diabetes and in a small minority of patients with NDH, 
but no relationship with King’s College symptoms was seen. In this study, the overall numbers were small and derived from a single practice so a 
larger study would help us to understand the factors influencing glycaemia better. 
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Introduction

In January 2020, the World Health Organisation (WHO) 
declared the COVID-19 outbreak as a global health emergency 
[1]. Since then, many people have experienced varying degrees 
of symptoms of COVID-19 from being asymptomatic to death. 
It is well known that patients with diabetes fare poorly when 
infected with COVID-19 and there is growing evidence suggesting 
that COVID-19 may trigger new-onset diabetes in some patients 
[2]. Mortality amongst patients with diabetes who contracted 
COVID-19 infection is higher than the general population [3,4], but 
it is not yet known why people with diabetes fare so poorly. HbA1c  
has been identified as a predictor of the severity of COVID-19 as  
patients with diabetes who had poorer glycaemic control face 
worse outcomes following COVID-19 infection [5]. Some clinicians  

 
have noticed a pattern of patients with previously well-controlled 
diabetes experiencing a significant rise in glycaemia following 
what the patients described as a bad flu-like illness. This led to 
questions about whether this was COVID and if so, how COVID-19 
affects glycaemia.

There is increasing evidence to suggest that the pathogenesis 
of SARS-COV-2 interacts with glucose metabolism which may 
potentially lead to the changes in HbA1c levels seen in some 
diabetic patients [6]. Currently, there is a paucity of data about 
how COVID-19 infection impacts glycaemic control in the general 
population. This study aimed to assess the change in glycaemia 
in patients who had their HbA1c measured before the pandemic 
came to the UK (between June 2019-January 2020) and during the 
pandemic (January 2020- June 2020). We also related the change 
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in glycaemia with symptoms suggestive of COVID-19 during the 
pandemic. 

Methods 

In this real-world study, an audit of patients who underwent 
measurement of HbA1c both before and during the pandemic as 
part of their routine clinical care. Change in HbA1c of 0.5% or 

4mmol/mol was considered clinically significant as per current 
clinical practice [7]. The patients were deemed to have either 
no significant change in HbA1c, significant rise or significant fall 
in HbA1c according to table 1. Those patients who consented 
verbally to be included were then asked about any COVID-19 
related symptoms based on King’s College 14 symptoms scale [8]. 

Table 1: Classification of patients according to their change in HbA1c prior to or during the Covid-19 pandemic.

No Significant Change ± 4 mmol/mol

Significant rise > 4 mmol/mol (~0.5%)

Significant fall < 4 mmol/mol (~0.5%)

Results

A total of 226 patients of Tonge Fold Health Centre consented 
to the study; 117 of these had Diabetes and 109 had Non-Diabetic 
Hyperglycaemia (NDH). Table 2 summarises the demography of 
the patients included in the study, their pre-pandemic and peri-
pandemic HbA1c levels and the proportion with COVID symptoms. 

Patients with diabetes who were involved in the study, had a 
mean change in HbA1c from 60.7mmol/mol (pre-pandemic) to 
62.2mmol/mol (peri-pandemic); giving an average rise in HbA1c 
of 1.47mmol/mol. 86.3% of this group of patients showed no 
COVID symptoms according to the King’s college criteria and 88% 
showed no COVID symptoms according to the NHS criteria (Table 
3). 

Table 2: Demography of patients according to their glycaemic status.

Mean (95%CI) Diabetes (n=117) NDH (n= 109)

Age (years) 65.2 (62.7 to 67.6) 58.2 (55.1 to 61.2)

Male (%) 57.3 34.4

Ethnicity – Caucasian (%) 72.6 74.3

Pre-pandemic HbA1c (mmol/mol) 60.7 (57.3 to 64.1) 39.0 (38.2 to 39.8)

Peri-pandemic HbA1c (mmol/mol) 62.2 (58.2 to 66.1) 38.9 (38.0 to 39.7)

ΔHbA1c (mmol/mol) 1.47 (-1.06 to 4.01) -0.12 (-0.50 to 0.26)

Deprivation score (Townsend’s) 0.66 (0.16 to 1.16) -0.12 (-0.65 to 0.41)

Co-morbid illnesses (excluding DM) 0.93 (0.79 to 1.07) 0.57 (0.42 to 0.72)

Covid symptoms – King’s College criteria 0.77 (0.40 to 1.14) 1.72 (1.08 to 2.07)

Prevalence of Covid symptoms – King’s College (%) 13.7 23.9

Covid-symptoms – NHS criteria 0.19 (0.09 to 0.29) 0.35 (0.21 to 0.49)

Prevalence of Covid-symptoms – NHS criteria (%) 12 22

Table 3: Change in HbA1c in patients with diabetes and NDH.

ΔHbA1c (mmol/mol) < -4 4 to -4 > 4

DM (n=117)
25 64 28

21.40% 54.70% 23.90%

NDH (n=109)
2 105 2

1.80% 96.40% 1.80%

Patients with NDH had a mean change in HbA1c from 
39.0mmol/mol pre-pandemic to 38.9 mmol/mol peri-pandemic; 
giving a mean change in HbA1c of –0.12mmol/mol. 76.1% of 
this group of patients showed no COVID symptoms according to 

the King’s college criteria and 78% showed no COVID symptoms 
according to the NHS criteria. In both groups, the average change 
in HbA1c was within the boundary of ± 4mmol/mol.
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54.7% of patients with diabetes did not have any significant 
change in glycaemia across the study period. 23.9% of patients 
with diabetes were shown to have a significant rise in HbA1c and 
21.4% of patients with diabetes were shown to have a significant 
fall in HbA1c. This shows that 45.3% of patients with diabetes 
were shown to have a significant change in their HbA1c levels 
over the study period. 96.4% of patients with NDH were shown 
to have no significant change in glycaemia. 1.8% of patients with 
NDH were shown to have a significant rise in HbA1c and 1.8% of 

patients were shown to have a significant fall in HbA1c. There were 
no patients with pre-existing NDH, whose HbA1c had worsened 
(>48 mmol/mol) to suggest progression to Type 2 diabetes. Out of 
the 117 patients with diabetes, the majority had a King’s College 
COVID score of zero, the majority of whom had no change in their 
HbA1c and a small minority had a significant rise or fall in HbA1c 
(Figure 2). A similar distribution was seen when the NHS COVID 
symptom criteria were used (Figure 3).

Figure 1: Scatter graph of change in HbA1c (ΔHbA1c) in relation to pre-pandemic HbA1c.

Figure 2: Change in HbA1c in relation to Covid-19 symptoms according to King’s College criteria.
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Figure 3: Change in HbA1c in relation to Covid-19 symptoms according to NHS criteria.

There were significant correlations between the presence of 
diabetes and age (r=0.235, p<0.0001), gender (r=0.206, r=0.002) 
– favouring male gender and social deprivation according 
to Townsend’s index (r=0.141, p=0.035). The number of co-
morbidities that our patients had was related to age (r=0.433, 
p<0.0001), gender (r=0.162, p=0.015) – favouring male gender, 
ethnicity (r=-0.165, p=0.013) favouring Caucasian ethnicity, 
presence of diabetes (r=0.658, p<0.001). Pre-pandemic HbA1c 
was higher amongst men (r=0.201, p=0.002) and was correlated 
with the number of comorbidities (r=0.398, p<0.0001). Both the 
King’s College score and the NHS scores were correlated inversely 
with age (r=-0.17, p=0.01 and r= -0.174, p=0.009 respectively), 
gender (r=-0.212, p=0.001 and r= -0.221, p=0.001 respectively) 
– being higher amongst women and presence of diabetes (r=-
0.182, p=0.006 and r= -0.136, p=0.04 respectively). There was 
no correlation observed between either the King’s College or 
NHS symptom scores and the change in HbA1c observed during 
the study period. Regression analysis adjusting for age, gender, 
pre-pandemic HbA1c and Social Deprivation index according to 
Townsend’s score did not reveal any single deterministic factor 
for the change in HbA1c as observed in this cohort.

Discussion

Our study was a retrospective analysis of real-world data 
collected from primary care – which looked at the impact of 
the COVID-19 pandemic on the change in glycaemic control of 
patients who were known to have diabetes and those who were 
at high risk of developing diabetes (NDH). There are several 
studies that have delineated a relationship between diabetes and 
higher glycaemic state with the severity of COVID-19 infection 

[9] and even mortality following it [10,11]. There is no study in 
the literature which has described the effect of the pandemic on 
glycaemic control, with or without the patients being affected 
with COVID-19 infection.

A systematic review and meta-analysis by Chen et al looked 
at three studies; the combined results of these studies showed 
that severe COVID-19 infection was associated with higher 
blood glucose [12]. They also showed that HbA1c was higher in 
patients with severe COVID-19 infection than those with mild 
COVID-19 infection, however, the difference in the HbA1c was not 
statistically significant.  This study included patients who have 
had a positive COVID-19 test whereas our study used symptoms 
as a measure of potential COVID-19 infection. However, only two 
of the studies included in the systematic review by Chen et al 
explored the relationship between COVID-19 and HbA1c. Hence, 
the relationship between COVID-19 infection and change in 
HbA1c and the factors affecting it is still not very clear.

Our study demonstrates that amongst the patients with 
NDH, there was no significant change in HbA1c. Though 54.7% 
of patients with diabetes had no significant changes seen during 
the study period, 21.4% of patients had a significant reduction 
in their HbA1c, while 23.9% of patients had a significant rise in 
their HbA1c. This dichotomous response of change in HbA1c can 
be related to patients’ response towards the pandemic and its 
associated sociocultural changes that were seen. In India, among 
312 children and young people (Mean age 12.4 +/- 4.2 years, 
46.2% males) with Type 1 diabetes, from a single Paediatric 
Endocrine Unit in Pune, India, who faced a significant reduction 
in their physical activities (mean 270 mins /week – 123-480 
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mins pre-pandemic and 120-420 mins peri-pandemic) during the 
lockdown. This resulted in increased BMI (17.6 +/- 3.9 to 18.1 +/- 
3.7, p=0.006), body fat content (17.9 +/- 9.3% to 19.7 +/- 9.8%, 
p<0.001) and a paradoxical statistically significant reduction in 
their HbA1c 10.0% (86 mmol/mol) to 9.8% (84mmol/mol), p= 
0.028 [13]. In a cohort of 207 Italian adults with Type 1 diabetes 
using continuous glucose monitoring devices and cared for via a 
hospital diabetes clinic, data were compared before and during 
the pandemic. With comparable use of CGM (91.2+/-9.1% vs 
90.1 +/- 8.6%, p=0.081), there was no significant change in mean 
glucose (9.6+/- 2.0 vs 9.5+/- 1.9mmol/l, p=0.165) or estimated 
HbA1c (7.7+/-1.3 vs 7.6+/- 1.1%, p=0.098), but there was 
significant improvement of time in range (55.6 +/- 17.6 vs 58.2 
+/- 18.1, p=0.002) and time in severe hypoglycemia defined as < 
54 mg/dl or 3.0 mmol/l (1.42+/- 2.39 vs 0.58+/- 1.17, p<0.001). 
The improvement in glycaemia was thought to be due to a more 
regulated lifestyle, increased time for self-care and also reduction 
in glucose variability, which is often seen with exercise [14].

Amongst 128 patients with Type 2 diabetes from Italy, within 
the first 3 months of lockdown, there was a significant rise in 
adiposity (BMI 29.5+/-6 to 30.1+/-6.3, p<0.001) and HbA1c 
7.0+/- 0.8 to 7.3 +/- 0.9%, p<0.001). There was a clear correlation 
between an increase in BMI and a rise in HbA1c (β 0.246, p<0.001) 
in this cohort [15]. Amongst a cohort of 1009 patients with Type 2 
diabetes from Japan, there was an increase in HbA1c from 7.45% 
to 7.53% despite having no official lockdown during the COVID-19 
pandemic. Women, patients above the age of 65 years, those with 
a BMI greater than 25 kg/m2 and patients who did not use insulin 
had worsening of their glycaemic control. The authors proposed 
psychological stress to be the major driver for this worsening of 
glycaemic control observed among these patients [16]. Sankar et 
al. [17] reported a cohort of 110 patients with Type 2 diabetes 
from India, where they found a small (8.2 +/- 1.3% vs 8.12 +/- 
1.6%) but statistically insignificant reduction in HbA1c during the 
pandemic. This was associated with similar body weight (71.5+/-
14.8 vs 71.8+/-13.6kg) over the study period. The benefit of an 
improved diet with increased consumption of fruit and vegetables 
as well as a reduction in the use of calorie-dense snacks during the 
pandemic were important factors for these observations.

Out of a mixed cohort of 369 patients being treated at 3 
clinics in London, of whom 70.5% had Type 1 diabetes and 
52.9% were women and the mean duration of diabetes of 
17.0+/-13.7 years, paired results of HbA1c to compare pre-
pandemic and peri-pandemic results showed an improvement 
from 62.13 to 60.16 mmol/mol (p=0.0033) [18]. The completed 
Diabetes Self-management Questionnaire among the participants 
suggested that COVID-19-related anxiety may have resulted in 
improvement in diabetes self-care, which was reflected in the 
improved glycaemic control. It seems that in patients with Type 
1 diabetes, the COVID-19 pandemic might have had a favourable 

effect on glycaemic control mainly due to increased time for self-
management and a more regulated lifestyle. On the contrary, 
the patients with Type 2 diabetes seemed to have a neutral or 
worsening of their glycaemic control during the pandemic. Our 
cohort of patients with Type 2 diabetes showed results, where 
there were rise, fall and static HbA1c levels, suggesting that the 
patients had different behavioural responses during the pandemic.   

Our study did not find any relationship between the change in 
glycaemia and COVID-19 symptoms. Though such an association 
has not been reported before, it would be logical to expect such 
a relationship to exist as a higher HbA1c has been associated 
with poorer outcomes following a COVID-19 infection [4,19,20]. 
All previous studies recruited patients with Type 1 and Type 2 
diabetes from dedicated Diabetes and Endocrine clinics. Our study 
is the first to report on patients with diabetes whose diabetes 
management was provided by Primary or Community care. 
This study is also the first to include patients who were at risk 
of developing Type 2 diabetes (NDH) and report their glycaemic 
response during the COVID-19 pandemic.

Study Limitations 

The main limitations of this study are first, that patients did 
not have COVID-19 tests. Therefore, the results seen may not be 
attributable to COVID-19 as the patients who did report COVID-19 
symptoms according to the King’s College or NHS symptom scores 
may not have been COVID-related. Secondly, the King’s College 
and NHS symptom scores are subjective measures of illness. So, 
this may be a poor measure of the severity of the illness. Thirdly, 
the large impact of the pandemic on people’s lives may have 
caused an increased number of lifestyle-related factors which 
may have impacted HbA1c levels. These factors have not been 
accounted for in this study. Lastly, our study did not include any 
of the patients, who may have had serious COVID-19 infection and 
had a poor outcome or were not able to participate in the study. 
Hence, there is a strong possibility that there was an inadvertent 
selection bias towards cases, who were not seriously affected by 
COVID-19 infection. 

Conclusion

The glycaemic change was significant in a group of patients 
with diabetes and in a small minority with NDH. The symptoms, 
either by King’s College Score or NHS symptom score did not 
influence the change in HbA1c observed. There was no correlation 
observed between the symptom scores and a change in HbA1c. 
This might suggest that other lifestyle factors such as diet, 
exercise, or compliance with medications, could have influenced 
the change in HbA1c. The assessment of these factors was beyond 
the scope of this project. As the overall numbers were small and 
derived from a single practice, a cohort of larger numbers would 
help us to understand the factors influencing the change in HbA1c 
as seen here.
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