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The COVID-19 lockdown does not necessarily worsen
diabetes control, in spite of lower physical activity
— a systematic review
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Abstract

Introduction: This review aimed to synthesize evidence on the impact of the COVID-19 lockdown on the glycaemic control, physical
activity, and diet of diabetic patients.

Material and methods: Two electronic databases (PubMed and Scopus) were searched from January 2020 to February 2021. A total of 161
unique records were retrieved. Out of these, 25 articles met the eligibility criteria and were included in the final review. The quality of the
studies was assessed by using the modified Newcastle-Ottawa Quality Assessment Scale for observational studies.

Results: Out of the 25 studies included in the review, 18 (72%) were cross sectional, 5 (20%) were retrospective analyses, and 2 (8%) were
cohort studies. Thirteen studies included type I diabetics, 8 studies included type II diabetics, and 4 studies included both. In the qual-
ity assessment, 17 (68%) of the studies met the criteria of satisfactory quality. Overall glycaemic parameters were improved during the
lockdown. Dietary patterns were affected during the lockdown, but the direction of change — either negative or positive — could not be
inferred. However, physical activity patterns were found to be deteriorated during the lockdown.

Conclusion: The review found that lockdowns for curbing COVID-19 had no negative impact on glucose control, while there was a de-
cline in the physical activity among diabetics. Furthermore, available studies are subject to various biases, which calls for robust studies
in future with representative samples. There is also a need to promote physical activity and a healthy diet among diabetic patients, with

follow-up through telemedicine during such confinement periods. (Endokrynol Pol 2022; 73 (1): 131-148)
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Introduction

The Corona virus disease 2019 (COVID-19) has affected
all aspects of life directly and indirectly. Since its begin-
ning, it has affected more than one billion people and
caused nearly 3 million deaths globally [1]. In order
to curb the rapid spread of disease, many measures
were taken, which ranged from personal protection
through masks to restriction of activities and complete
lockdowns at national and sub-national levels [2]. These
measures were aimed at reducing the transmission, but
also resulted in economic hardship, especially for low
income people, and difficult access to health care [3, 4].
The health care delivery system was also affected
in more than one way, e.g. diversion of resources for
acute care of COVID-19 cases, mobility of health care
personnel, risk of infection at health care facilities, and
the shutdown of normal care provision specially in
outpatient clinics and non-acute care settings [5, 6].
Chronic diseases require long-term and continuous
treatment in order to control the disease and prevent
complications. The COVID-19 pandemic, however, dis-

rupted this care, and patients with chronic diseases faced
difficulties in obtaining medicine, follow-up, and moni-
toring of diseases status. Diabetes is a common chronic
disease globally, with about 463 million people affected [7].
These diabetics need continuous care and must maintain
a healthy lifestyle, such as diet and physical activity, in
order to keep glucose levels within normal ranges. Failure
to do so may result in another pandemic of complications,
mortality, and increased burden on health systems [8].
Service delivery and access to care have been af-
fected by COVID-19. Furthermore, lockdowns and
movement restrictions might also have affected people’s
lifestyles. These factors may affect the glycaemic control
among diabetic patients. However, studies from differ-
ent parts of the world have shown varying results. Some
have shown improvement in glucose levels, while
others have reported deterioration amid COVID-19
lockdowns. It is therefore necessary to synthesize the
evidence and see how lockdowns have affected the
diabetics. This systematic review therefore aimed to as-
sess the impact of COVID-19 lockdown on the glycaemic
control, physical activity, and diet of diabetic patients.
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Figure 1. Flow diagram showing identification and selection of studies in the review

Literature search

An electronic literature search was carried out systematically for
the impact of COVID-19 lockdown on the glycaemic control, di-
etary habits, and physical activity of diabetic patients during the
COVID-19 pandemic.

Eligibility criteria

We included studies involving target groups of diabetic patients,
both type I and II, under treatment during the pandemic, with the
outcomes demonstrating in at least one of them in study outcomes:
change in glycaemic control, physical activity, and dietary pattern.
The studies comprised comparative cross sectional, case-control,
cohort studies, quasi-experimental and before and after (pre-post),
and randomized controlled trials. All published literature across all
countries in the English language was included, and the duration
of the review was from January 2020 to February 2021.

Studies were excluded if they targeted adolescents, diabetes during
pregnancy, studies in other languages, without an abstract, no full
texts available, not free of cost, and those that did not mention the
COVID-19 lockdown duration. Case studies, symposium proceed-
ings, editorials, commentaries, and opinions were also excluded.

Information sources and search strategy

A systematic search was conducted from two international elec-
tronic databases, i.e. PubMed and Scopus, using a detailed search
strategy. Medical subject heading (MeSH) terms were used where
applicable for uniformity in search terms. The Boolean operators
“"AND” and “OR” were used. The search terms categorized under
four categories and search strategy applied for this review are il-
lustrated in Supplement 1.

Study selection

Full records were retrieved from the selected databases. After
removing duplicates, unique records were available for screening.
During screening, entries were removed based on title, and records
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were removed after screening the abstract. Further records were
removed after a review of the full text or if the full text was not
available. Final studies were included in the review. The procedure
of study screening and selection are illustrated in Figure 1.

Data collection process

The reviewer screened the titles, abstracts, and full text of the se-
lected studies according to the inclusion and exclusion criteria using
an adapted and modified data-extraction form. The data-extraction
form was developed on MS Excel using existing literature. The
information extracted included the author, year of publication,
study title, purpose of study, study setting, study design, study
population, sampling technique, sample size, key outcome mea-
sures — change in glycaemic control and/or physical activity and/
or dietary pattern, key study findings, study limitations, key study
conclusion and recommendations, reviewers’ comments, and qual-
ity appraisal of included studies. (Suppl. 2)

Quality assessment of included studies

All the relevant full texts of the included studies were examined
for quality using the ‘Newcastle-Ottawa-Quality Assessment Scale’
adapted for cross-sectional and cohort studies. [9] This scale was
used to assess the quality by examining potential sources of bias in
the selection, comparability of participants, and the assessment of
outcomes, awarding scores out of ten possible points. The higher
score indicating the higher quality; scores (9-10) “very good”, (7-
8) “good”, (5-6) “satisfactory”, and (0-4) “unsatisfactory” quality.

Results

Study selection

A total of 170 records were retrieved from selected
databases. After removing 9 duplicates, 161 unique
records were available for screening. During screening,
95 entries were removed based on title and 31 records
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were removed after screening the abstract. A further
nine records were removed after a review of the full
text, while for one study the full text was not available.
Finally, 25 studies were included in the review. The
results of study screening and selection are illustrated
in Figure 1.

Characteristics of included studies

Out of 25 study included in the review 18 (72%) were
cross sectional, five (20%) studies were retrospective
analysis [10-14] and two (8%) studies were cohort [15,
16] Only two studies [17, 18] employed simple random
sampling while remaining used convenience sampling.
In 13 studies the population was type I diabetics, 8 stud-
ies included type II diabetics, while 4 studies included
type I and II diabetics. Sample sizes in the included
studies ranged from 30 to 2510 participants, and 9 stud-
ies had sample sizes of less than 100 participants. Three
studies recruited participants online, while the rest of
the studies recruited participants or their data from
health care facilities. The highest number of studies
were from India (n = 8), followed by Italy (n = 7), and
Spain (n = 4). Other countries included Saudi Arabia
(n = 2), the Netherlands (1), Scotland (1), Turkey (1),
and Brazil (1) (Tab. 1).

Quality of included studies

In the quality assessment, 8 studies (32%) were found
to be unsatisfactory [16, 19-25] and 17 (68%) stud-
ies met the criteria of satisfactory quality using NOS
quality assessment criteria. The major sources of bias
were representativeness (n = 24), control of potential
confounders (n = 24), and unpowered sample size
(n = 21). (Supplement: Quality assessment). Ten (40%)
of the studies did not objectively measure the outcomes.

Findings of included studies (Tab. 2, 3)

Glycaemic control

The findings and conclusions of individual studies are
presented in Table 2. Mean glucose was reported in 14
studies, out of which, 5 reported an increase [18,26-29],
7 reported a decrease [10, 12, 14, 30-33], and 3 studies
reported no change [20, 21, 30] in mean blood glucose
level during lockdown compared to pre-lockdown. The
coefficient of variation (CV), which indicated glucose
variability, was reported in eight studies, of which
two reported a decrease [14, 20] while six reported no
change [12, 21, 30-33]. Fasting blood sugar (FBS) levels
were reported to increase in three studies [13, 15, 24],
decrease in one study [17], while one study showed
no change [23]. Post-prandial blood sugar (PPBS)
was found to increase in three studies [13, 23, 24] and
decrease in two studies [15, 17]. Glycosylated haemo-

globin (HbA, ) was reported in 12 studies, out of which
3 reported significant increase [13, 24, 27], 6 reported
a decline [14-17, 32, 33], while 3 studies reported no
change in the HbA _levels [20, 21, 34]. The Glucose
Management Indicator (GMI) was reported in 5 stud-
ies. Out of these studies, one reported no significant
change in GMI [11] while four reported a decrease in
GMI [10, 12, 14, 31]. Glucose levels time in range (TIR)
% was reported by 12 studies. The majority (9) of stud-
ies showed an increase in TIR [10, 12, 14, 16, 20, 30-33].
Only one reported a decrease [27] and two reported no
significant change in TIR% [21, 30]. Overall glycaemic
parameters were improved during the lockdown, as
seen by larger number of studies showing a decline
in mean glucose levels and HbA,_levels. On the other
hand, TIR% also increased in most of the studies, with
corresponding changes in TAR and TBR percentages.

Out of 17 studies that met the criteria of satisfac-
tory quality, 7 studies reported HbA, while 10 studies
reported other indicators of glycaemia such as blood
glucose, mean glucose, and glucose monitoring indica-
tor. Five studies reported a decline in HbA, _levels [14,
15,17, 32, 33] while two studies reported no significant
change in the HbA, _levels [13, 34]. Among the studies
reporting other measures of glycaemia, five studies
reported a decline [10-12, 30, 31] and five reported
an increase in glucose levels during lockdown [18,
26-29]. This indicates an overall improvement in the
glycaemic control.

Changes in dietary pattern

Out of 25 included studies, 10 reported changes in
the dietary patterns. Four studies reported a negative
impact on diet [19, 24, 25, 29] during lockdown, while
one study reported no change in the dietary patterns
[10]. Five studies, however, just reported the change
without indicating the direction of change [18, 20, 22,
23, 34]. Dietary patterns were affected by the COVID-19
lockdown. However, it is difficult to infer from available
literature whether it was negatively affected or not.

Changes in physical activity pattern
Physical activity (PA) as an outcome was reported
in 13 studies. One study [15] reported an increase in
the PA levels while most (n = 11) studies reported
decline in the PA levels during lockdown compared to
pre-lockdown. [16,17, 19, 20, 22, 24-29] One study only
reported the change without indicating the direction of
change [23]. Overall, PA patterns deteriorated during
lockdown.

Among the 17 studies that were of satisfactory qual-
ity, 6 reported physical activity. Out of these, only one
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Table 3. Summary of changes in the various para meters included in the review
TAR TBR
Author MG CV% FBS PPBS HbA GMI TIR Diet PA
¢ Moderate Severe Moderate Severe
Alshareefetal. o ng NR O NR MR NR NR NR NR NR NN P D
(2020)
Anjana et al.
(2020) NR NR D D D NR NR NR NR NR NR NC D
Aragona et al.
(2020) D NR NR NR NR D | D NC NR  NR
Assaloni et al.
(2020) | NR NR NR NR NR NR NR NR NR NR NR D
Barchetta et al.
(2020) | NR NR NR | NR D I NC NR D
Barone et al.
(2020) | NR NR NR NR NR NR NR NR NR NR NR D
Bonora et al. D NC NR NR NR NR | D NC NR NR
(2020) NC NC NR NR NR NR NC NC NC NR NR
Capaldo et al.
(2020) NC D NR NR NC NR | NC NC NC D C D
Cotovad-Bellas
et al. (2020) NC NC NR NR NC NR NC NC NC NC NC NR NR
Dalmazi et al.
(2020) D NC NR NR NR D | D D NC NR NR
Dover et al.
(2021) D NC NR NR D NR | D | NR NR
Fernandez et al.
(2020) D NC NR NR D NR | D D I NC NR NR
Ghosh et al.
(2020) NR NR NR NR NR NR NR NR NR NR NR C D
Khader et al.
(2020) | NR NR NR NR NR NR NR NR NR NR P D
Khare et al.
(2020) NR NR NC | NR NR NR NR NR NR NR C C
Khare et al.
(2021) NR NR I I I NR NR NR NR NR NR P D
Longo et al. NN NR NR NR  NR | NR NR NR NR NE  NR NR
(2020)
Magliah et al.
(2020) NR NR NR NR NR NR NR NR | NR P D
Mesa et al.
(2020) D NC NR NR NR D I D D NC NC NR  NR
Olickal et al. | NN NR NR NR NR NR NR NR NR NN C NR
(2020)
Onmez et al.
(2020) NR NR I I I NR NR NR NR NR NR NR NR
Pla et al.
(2020) D D NR NR D D NR NR NC NC NR NR
Rastogi et al.
(2020) NR NR I D D NR NR NR NR NR NR NR |
Ruissen et al.
(2020) NR NR NR NR D NR | D NR NR NR NR D
f;[;‘;g)r etal. NN NR NR NR NC NR NR NR NR NR NN C NR

MG — mean glucose; CV — coefficient of variation; FBS — fasting blood sugar; PPBS — post prandial blood sugar; GMI — glucose management indicator; TIR — time
in range; TAR — time above range; TBR — time below range; PA — physical activity; TAR moderate — 181-250 mg/dL; severe — > 250 mg/dL);

TBR moderate — 54—69 mg/dL, severe — < 54 mg/dL; NR — not reported; NC — no change; | — increased; D — decreased; C — changed; P — poor
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[15] reported an increase in the physical activity, while
five reported a decline in physical activity [17, 26-29].

Association between glycaemic control and changes
in diet and physical activity

A total of eight studies reported blood glucose measure-
ments and dietary changes. Three studies reported
increase in blood glucose levels along with poor diet.
[24, 25, 29] One study reported increase in the blood
glucose and changes in diet without specification of
the direction.[18] Three studies reported no change in
glycaemia during change in the diet [20, 23, 34]. One
study reported decline in the blood glucose with no
change in the diet [17].

Eleven studies reported one or more of the gly-
caemic indicators and physical activity. Seven studies
reported an increase in blood glucose along with reduc-
tion in physical activity or changes in diet.[15, 24-29]
Three studies reported a decline in blood glucose levels
despite a decline in physical activity levels.[16, 17, 20]
The direction of changes could not be ascertained in
one study [23].

Discussion

The included studies in this review showed mixed
evidence of the impact of COVID-19 lockdown on
diabetics. Overall, glycaemic indicators were improved
during the pandemic lockdown; as mentioned by
the majority of the studies included in this review,
physical activity was decreased and dietary patterns
were affected. Whereas, the findings from developing
countries generally reported that the dietary pattern
was affected [18, 22-24, 29, 34], as well as a decline in
physical activity [17, 22-24, 29]. One study reported
adecrease in HBA, , FBS, and PPBS along with the un-
expected finding of decreased physical activity and no
change in diet [17]. One study showed increases in all
three parameters, i.e. HBA , FBS, and PPBS, along with
poor diet and decreased physical activity [24]. Similarly,
one study showed an increase in mean glucose levels
along with poor diet and decreased physical activity,
although the study contained no reporting of other
blood glucose parameters (HBA, , FBS, and PPBS) [29].
Another study showed an increase in PPBS, no change
in FBS, no reporting of HBA, and mean glucose, and
change in diet and physical activity without mention-
ing the direction of change [23]. One study reported
no change in HBA,_but reported a change in diet but
without specifying its direction, while no reporting of
FBS, PPBS, and mean glucose and physical activity was
made [34]. However, one study showed a decrease in
PPBS and HBA but an increase in FBS and increase in
physical activity, whereas, mean glucose and diet were

not reported [15]. Henceforth, a variation of reporting
areliable measure,i.e. HBA  insome studies and report-
ing severely biased blood glucose parameters in others,
of different assessment methods for diet and physical
activity, and reporting of anyone outcome from diet and
physical activity have led to inconclusive evidence for
the determination of an association of HBA, or glucose
with diet and physical activity from the included stud-
ies in our review.

Diabetes has been an established risk factor associ-
ated with an influenza-related mortality; hence, evi-
dence from a Hong Kong study suggests that mortality
rates among people with diabetes from pneumonia
exceed mortality rates from cardiovascular disease and
cancer [35, 36]. For that very reason, keeping a compli-
ant lifestyle among diabetic patients during pandemic
lockdown must be an unarguably important agenda to
deter from avoidable complications that may arise from
uncontrolled diabetes [37, 38].

The current review gathered evidence of increased
levels of mean glucose, fasting blood sugar, and HbA
[13, 15, 18, 24, 26-29]. Overall, the majority of included
studies showed well-controlled glucose management
indictors and glycaemic parameters. This indicates that
patients with diabetes were proactive in maintaining
their blood glucose levels during lockdown. Emerging
adaptation of online consultation technology could be
a way to make patients compliant with their diabetes
control measures [39]. However, the accessibility to
telemedicine is limited and questionable, and needs to
be explored by further research. Another explanation
for this improved glycaemia could be the reduced access
to fast food due to lockdown and restricted movement.

Physical activity is an important tool to assist in
diabetes control; however, evidence shows a reduction
in physical activity and prolonged sitting time due to
home confinement during the COVID-19 lockdown,
which might have a worse metabolicimpact on diabetes
patients [40, 41]. In our review, comparable findings
consisting of a decrease in physical activity were gath-
ered from almost all included studies in the review,
which indicates an alarming situation. A meta-analysis
suggested that prolonged sitting time and sedentary
behaviour were associated with increased risk for
diabetes and all-cause mortality [42]. Hence, a dire
need for physical activity has been realized lately, and
suggestions have been proposed to decrease sedentary
behaviour, reduce daily sitting time, and reduce the
duration of lying through home-based physical activity
programs that are a doable, useful, safe, and effective
strategy for diabetes management due to home confine-
ment during the COVID-19 lockdown [43].

The dietary pattern among diabetic patients has
been affected due to lockdown, as reported in the ma-
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jority of studies included in this review. This disturbed
pattern might not be a positive sign because diet and
healthy eating behaviour are crucial for the control
of diabetes, and adverse metabolic impact due to un-
healthy food consumption and distorted meal patterns
during home confinement may have important clinical
implications [41]. Comparable findings of unhealthy
eating patterns and food consumption have been ob-
served across several settings where lockdowns were
implemented [40].

Overall, only three studies showed poor diet [24,
25, 29], and one reported changes in the diet without
specification of the direction [18] along with an increase
in blood glucose levels. Moreover, seven studies re-
ported increase in blood glucose along with reduction
in physical activity or changes in the diet [15, 24-29].
Three studies reported a decline in blood glucose lev-
els despite a decline in physical activity levels [16, 17,
20]. Therefore, the variation in the included studies’
findings to conclude an association between HBA, _or
blood glucose, diet and physical activity could be due to
methodological bottlenecks, limitations in outcome as-
sessment in non-unanimous and unstandardized form,
and majorly the confounders that are not addressed. All
these limitations imply inconclusive evidence, and the
gaps in the current research call for further exploratory
research to identify whether a non-compliant diet or
a lower level of exercise, or some other confounding
factors, affect the blood glucose levels.

The present review with a comprehensive search
has remarkably synthesized important up-to-date and
quantitative evidence regarding lifestyle habits among
diabetics during the COVID-19 lockdown period, to
understand and advocate a comprehensive strategy for
them in managing a healthy life pattern. This current
synthesis of studies also has the advantage of including
the maximum outcome as possible because diabetes is
a multi-factorial process.

About two-thirds (68%) of the studies included in
the review had satisfactory quality, which enhances the
reliability of the findings included and accurate inter-
pretation of the outcomes. However, this review, despite
including a majority of satisfactory quality studies,
might be restricted somehow to analysing the impact
of the COVID-19 lockdown on daily lifestyle habits of
diabetics due to potential sources of bias in the included
studies. Firstly, the sampling was based on convenience,
without power calculations, which severely affect the
representativeness of samples. Secondly, non-validated
tools were used for the assessment of physical activity
and diet, which are subject to reporting bias. Thirdly,
various parameters were used either in combination or
alone to assess the glycaemic levels. Out of 17 studies
meeting the criteria of good quality, only 7 reported
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HbA, , which is a more reliable parameter, while other
parameters that can be affected by short-term changes
in diet were used in most of the studies. The outcome
of medication adherence was not mentioned in stud-
ies, which is an important outcome variable; however,
the deficiency was covered as objective assessment of
glucose parameters were reported, and these could be
a predictor for medication adherence. Additionally, the
scoring assigned to exposure (COVID-19 lockdown)
was consistently same as “two” throughout all included
studies in-lieu for quality assessment because studies
were conducted in lockdown-affected settings. As
aresult of methodological limitations of included stud-
ies meeting the inclusion criteria, robust studies with
representative samples and objective assessments are
needed to comprehensively explore the impact of CO-
VID-19 lockdown on lifestyle and healthy behaviour
among diabetic patents.

Conclusion

The review concludes that lockdown and home con-
finement due to COVID-19 do not negatively affect
the glycaemic control among diabetic patients. There
was a decline in the physical activity; however, the
evidence was weak about the impact on diet. The
current body of evidence is of low quality in terms of
the studies” methodological robustness. It is therefore
strongly recommended that future studies use robust
and objective measurement to avoid biases in the stud-
ies and generate strong evidence to draw conclusions
and make recommendations for the care of diabetic
patients. Nonetheless, there is need to promote indoor
physical activity and proper diet, ensure regular sup-
ply of anti-diabetic medications, and more importantly
regular follow-up with teleconsultation to maintain
good glycaemic control among diabetic patients.
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