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a  b  s  t  r  a  c  t

Background:  The  world  is  facing  the current  COVID-19  pandemic.  The  pandemic  response  is  affecting
routine  health  care  provision  all over  the  world.  We  aimed  to review  the relevant  literature  and  highlight
challenges  in  the provision  of routine  care  for patients  with  diabetes  during  the COVID-19  outbreak.
Methods:  We  systematically  searched  PubMed,  ScienceDirect,  and  Embase  databases  up  till  August  13,
2020  and  retrieved  relevant  articles  published  on  difficulties  on  routine  diabetes  management  during
the  COVID-19  pandemic.
Results:  Through  our  reading  of the  recent  literature  discussing  the  difficulties  of routine  healthcare
provision  for patients  with diabetes  amid  the  COVID-19  pandemic,  we have  identified  nine  themes  as
follows:  lockdown  of  standard  outpatient  clinics,  decreased  inpatient  capacity,  staff  shortage,  medicine
shortage,  unaffordable  medicine,  delayed  care  seeking,  limited  self-care  practice,  transport  difficulties,
Narrative review and  undiagnosed  cases/events.
Conclusion:  Diabetes  management  during  lockdown  is particularly  challenging.  This review  specified  a
summary  of difficulties  of  diabetes  care  during  COVID-19  pandemic.  Healthcare  policy  makers  as  well  as
healthcare  providers  could  take  advantage  of the  results  of this  review  to mitigate  the  adverse  effect  of
the  crisis  on  provision  of  routine  care  for diabetes  as  well  as other chronic  conditions.

©  2021  Published  by  Elsevier  Ltd on behalf  of Primary  Care  Diabetes  Europe.
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1. Introduction

In December 2019, an unprecedented number of patients with
pneumonia of unknown cause presented in adult individuals
from Wuhan, China [1]. High transmissibility of the virus, espe-
cially among asymptomatic or minimally symptomatic carriers
[2], alongside with the apparent absence of any cross-protective
immunity from related viral infections [3], has now resulted in a

worldwide outbreak, now classified as a pandemic by the World
Health Organization [4]. As of August 13, 2020, there has been more
than 20.5 million confirmed cases globally, and around 750,000
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atalities [5]. As a result, countries are responding to contain the
pread of disease through national or local lockdowns. Apart from
he general public, the health care systems have been particularly
ffected by these lockdowns [6].

Currently, the bulk of global healthcare resources are focused
n coronavirus disease (COVID-19). As a result of this resource
eallocation, concern is increasing that COVID-19 will disrupt the
ontinuum of care for patients with other diseases. It is of out-
ost importance to continue routine care in spite of the pandemic,

o avoid a rise in non-COVID-19-related morbidity and mortal-
ty. This is especially true when considering experiences gained

rom previous outbreaks. For example, reports from the Ebola out-
reak in 2014–2015 suggest that indirect mortality from treatable
onditions attributable to health system failures exceeded direct
ortality from Ebola [7].

https://doi.org/10.1016/j.pcd.2021.07.017
http://www.sciencedirect.com/science/journal/17519918
http://www.elsevier.com/locate/pcd
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pcd.2021.07.017&domain=pdf
mailto:maha5065@yahoo.com
https://doi.org/10.1016/j.pcd.2021.07.017
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Fig. 1. Flow diagr

Diabetes continue to constitute a crucial public health issue on
a global scale, that require ongoing healthcare management over
time. This chronic condition increases the risk of disabling and
life-threatening complications from micro- and macro-vascular
diseases. It is estimated that, only in 2013, approximately 380 mil-
lion adults were living with diabetes (all types), and this number
will rise to 590 million by 2035 [8]. In addition to its direct health
consequences, diabetes has emerged as an independent predictor
of worse prognosis in patients with COVID-19. It is now well-
established that quality healthcare services can postpone diabetes
related complications and is necessary to enhance the quality of
the patient’s life [9]. In addition, considering COVID-19 pandemic,
poor glycaemic control is known to be associated with immune
suppression [10], and thus as a significant contributor to COVID-19
severity.

With so much that is unknown about the COVID-19 disease
itself, it is very clear that even less is known about how health-
care systems can contain such a crisis and simultaneously provide
continuum of care for other conditions such as diabetes. In this
circumstance, healthcare service stakeholders are obliged to share
their experiences in order to pool together helpful information that
will help to mitigate the situation, for example by sharing perceived
and experienced barriers regarding the routine healthcare services.
In this review article, we have systematically searched the medical
databases and collated and narratively reviewed all the available
evidences that have emerged so far on barriers to routine diabetes
care during the COVID-19 pandemic.

2. Materials & methods

Due to the novelty and complexity of the issues and research
question and the aim to provide timely support for healthcare
policy makers and providers, as method, a narrative review was
chosen. We  searched the PubMed, ScienceDirect, and Embase
databases for articles on SARS-CoV-2 and diabetes using the follow-

ing search terms: “diabetes mellitus”, “Type 1 diabetes mellitus”,
“Type 2 diabetes mellitus”, “new onset diabetes”, “hypergly-
caemia”, “ketoacidosis”, “anti-diabetic drug”, “ACE-inhibitors”, and
“hydroxychloroquine”, in conjunction with the terms “COVID-19”
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919
r study selection.

nd “SARS-CoV-2 infection”. We also checked reference lists in rel-
vant articles and Google Scholar for additional references.

This search was last updated on 8 August 2020. We  screened
he results on title and abstract for relevant information. Starting
rom the articles found in this search, we  used a snowball search
trategy, scanning reference lists in articles and Google Scholar for
etrieving those that were relevant. A thematic analysis was under-
aken to provide a rich synthesis of the findings of interest across
he reviewed publications [11].

. Results

The applied search strategy retrieved 986 citations, of which
10 were duplicates and removed. Fig. 1 shows the flow diagram
f study selection. After title and abstract screening, 551 citations
ere excluded and 119 citations were considered potentially rele-

ant and were assessed in detail. Finally, 18 studies met  inclusion
riteria and incorporated into the meta-synthesis.

.1. Challenges of routine diabetes management during
OVID-19 era

Through our reading of the recent literature discussing the dif-
culties of routine healthcare provision for patients with diabetes
mid the COVID-19 pandemic, we  have identified nine themes as
ollows (Fig. 2).

.1.1. Lockdown of standard outpatient clinics
Its well-documented that conditions such as diabetes require

egular, usually face-to-face contact with several healthcare
roviders including GPs, endocrinologists, diabetes educators,
ieticians and podiatrists to optimize glycemic control [12]. How-
ver, in response to COVID-19 management, outpatient and
econdary care facilities have been pushed to limit or cancel their
outine health service provision in order to mobilize healthcare
roviders to other high-pressure areas as well as reducing the num-

ers of patients attending healthcare facilities unnecessarily. This

ock down of standard outpatient clinics [13] can create major long-
erm issues for patients with diabetes in terms of continuity of care,
aising concerns of significant unmet clinical needs. The few active
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Fig. 2. Challenges of routine diabetes care during COVID-19 era.

healthcare facilities may  also be limited by the shortage of disinfec-
tant products that may  impede sterilization techniques for service
provisions such as insulin injections and blood glucose monitoring,
and promote infection [14].

3.1.2. Decreased inpatient capacity
The high influx of COVID-19 patients over-utilized and stretched

hospitals capacities [15], and as a results, access to inpatient care
is diminished for patients with other conditions, such as dia-
betes, who are in urgent need [16]. In addition, this issue may  be
even more complicated when some hospitals ask patients to pro-
vide documentations proving negative COVID-test before allowing
admission. This issue adds to the total costs of treatment, which
might complicate receiving of inpatient care for patients with dia-
betes [16].

3.1.3. Staff shortage
Effects on staffing level in diabetes services affected by COVID-

19 have led to several important difficulties, most of which are
related to availability of healthcare staff [15]. First, a considerable
number of diabetes staff (including inpatient specialist and nurses)
have been seconded to COVID specific activities and wards [13].
This has been done at short notice and without full detailed con-
sideration of the prominent role diabetes teams play in preventing
harm to people with diabetes, both in hospital and in the commu-
nity [17]. This problem may  also reduce allied health professional
input. For example, many allied healthcare professionals including
podiatrists, orthotics specialists, as well as specialist nurses have
significant role in managing diabetes complications, such as dia-
betic food disease. The reduction in this allied health professional
input may  leave a big gap in the provision of such essential services
where patients may  be left to fend for themselves [15]. Addition-
ally, the pandemic also has limited the availability of healthcare
providers due to loss of healthcare providers who may  be quaran-
tined, infected, or required to care for family [15].

3.1.4. Medicine shortage
It is well documented that drug and equipment shortage could

lead to serious consequences when it comes to patient outcomes,
especially for patients with diabetes. Procurement of insulin, other
medicines, dressings for ulcers and wounds, offloading devices and
self-monitoring tools is an important challenge, both in terms of
national supply and of distribution throughout countries amid the
ongoing restrictions [18]. Decreased health budget due to severe
damage to national economies threat availability of medicines and
other supplies critical for diabetes care [19]. This problem seems to

be more complicated in low resource countries, in which more than
80% of patients with diabetes live. There are also several trade bar-
riers during the COVID-19 era. For example, it is still even unknown
when the global trading channels will reopen [14,19,20]. This issue
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s more highlighted in case of some diabetes medications such as
nsulin given its cold-chain requirements.

.1.5. Unaffordable medicine
Unaffordable medicine or other medical products is a prevalent

ifficulty in most of countries, even in non-pandemic times. Now
uring the COVID-19 crisis, many families and individuals have lost
heir income [18,19]. These lockdowns challenge financial aspect
f access to necessary medicine amid the pandemic. On the other
and, prescriptions of glucose-lowering medicines require physi-
ian approval to reimburse the cost. This issue poses a financial
ardship for patients in the current situation that most of face-to-

aced visit have been concealed [21].

.1.6. Delayed care seeking
Less access to investigations and face-to-face consultations is

ot caused only by decreased clinic activities. There is increasing
vidence that patients in need of healthcare services, among them
atients with diabetes, are avoiding medical clinics because of per-
eived COVID-19 exposure risk [13,18]. This is especially true for
atients with diabetes given the fact that patients with diabetes
end to be at increased risk of poorer outcomes from COVID-19
nfection compared to patients without diabetes [22].

.1.7. Limited self-care practice
Lockdowns imposed by governments have also made self-care

ore difficult for people with diabetes. Firstly, lockdown and social
istancing drives risk for community containment that implies lim-

ted physical activities of the people with diabetes [14,18,23–25].
uring the COVID-19 lockdowns, they can no longer access gyms,

wimming pools and related facilities [15]. For example, a study
rom Brazil showed that, among patients with diabetes, physi-
al activity was  the most impacted, with a reduction reported by
9.5% of the respondents [25]. In addition, restriction in outdoor
ovements would limit the sunlight exposure leading to vitamin

 deficiency, that may  lead to insulin resistance [26].
Secondly, lockdown measures have adversely affected many

atients who  used to maintain healthy dietary habits. The lock-
owns restricted healthy food supplies [24], increased food
rice [19], and increased carbohydrate consumption [14,27]. The
esulted food insecurity, as well as having to change diets make
onsistent diabetes self-management challenging [19].

Lastly, there are many concerns about the adverse effect of the
andemic on mental health and well-being [18,23], especially in
atients with diabetes that are more prone to mental health issues
han the general population [36]. This issue can worse self-care
ractice as well as adherence to treatment [21], as seen both during
nd after disasters [21].

This combination of reduced physical activity, reduced healthy
iet habits, and mental health issues can culminate in poor diabetes
anagement further increasing the risk of complications [15].

.1.8. Transport difficulties
Where provisions have been established for face to face inves-

igations; patients are finding it difficult to find a way  to get to
ealthcare facilities, because the lockdown took the form of severe
estrictions on transport [15]. It is important to remember that
he majority of this patient cohort often have some types of mus-
uloskeletal foot complication and limited mobility [28]. These
onditions may  be fitted with offloading devices that makes it even
ore difficult for them to travel.
.1.9. Undiagnosed cases/events
Lockdown-driven undiagnosed diabetes poses unique dilem-

as, because delayed diagnosis of diabetes and, as a result,
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delayed treatment could worsen clinical outcomes [25]. In addi-
tion, patients with diagnosed diabetes may  not visit a few opened
laboratories to monitor their clinical status [16], increasing con-
cerns related to a problematic postponement of identification of
critical conditions. For example, concern reported in the literature
include delayed presentation in DKA of new-onset or existing T1D
cases, that may  leads to a potentially fatal situation [19].

4. Discussion

The issue of COVID-19 outbreak has resulted in an unprece-
dented global health crisis, challenging health systems’ prepared-
ness and ability to cope with a pandemic response. Because of the
unprecedented impact of COVID-19 on health systems worldwide,
unfortunately, it is inevitable that this crisis will have a noticeable
effect on routine healthcare services. Diabetes was the condition
reported to be most influenced by the reduction in healthcare
resources due to COVID-19 [29]. Beyond the risks that can be antic-
ipated from the direct acquisition of the virus among patients
with diabetes, interruption in provision of care may  have a larger
impact for the wider population of patients with diabetes. Besides,
proper glycemic control is crucial for diabetic patients during pub-
lic health problems such COVID-19 outbreak, because long-term
hyperglycemic may  not only develop with chronic complications
but also may  lead to life-threatening infections. Glycemic control
has shown different clinical outcomes in patients with coexist-
ing diabetes and COVID-19. For example, one study reported that
glycemic control and high fasting blood sugar was  worsened dur-
ing the COVID-19 outbreak [30]. However, in some studies there
were no worsening of glycemic control in patients with diabetes
during COVID-19 [31]. Furthermore, some differences in age has
been observed in this regard. For instance, Pla et al. reported
a minor worsening in glycemic control during lockdown among
older patients compared with the youngest ones [32]. Klonoff
et al. pointed to higher probability of death among patients with
hypoglycemia and suggested that patients with COVID-19 receive
treatment promptly for their glycemic control improvement [33].
Thus, it is imperative that healthcare authorities and providers take
action to mitigate the negative impact on diabetes care.

The overarching theme regarding the impact of COVID-19 pan-
demic on routine diabetes care was reduced access to necessary
health services given the both limited activities of healthcare set-
tings and delayed healthcare seeking behaviors. In the era of the
COVID-19 pandemic, some patients’ perception of the healthcare
settings such as hospitals and clinics has changed from a place of
safety and shelter to one of danger and fear that may  discourage
them from seeking treatment for even the most serious medical
conditions. Although there is scarcity of quantitative data regarding
the effect of the pandemic on healthcare utilization of patients with
diabetes, previous reports of other chronic conditions have indi-
cated that declines in healthcare utilizations are widespread [34].
In the short term, diabetes care needs to be adapted to minimize
infection exposure. Once such measures have been implemented
successfully, it would be necessary to reassure that high-risk pop-
ulations, such as patients with diabetes, are safe to seek medical
advice. In this regards, keeping population trust in the healthcare
system capacity to safely address essential healthcare needs and
simultaneously to control COVID-19 exposure risk in healthcare
settings is crucial to ensuring appropriate care-seeking behaviors
[35].

It is suggested that healthcare providers should adjust their rou-

tine ways for triage, assess, and care for patients by using methods
not requiring face-to-face visits, such as the use of telemedicine
[36]. Digital technologies encompass a broad range of health service
tools such as real-time inter-active audio/video communication
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etween patients and healthcare providers and remote monitor-
ng of patients’ data. On the other hand, many countries, especially
ow- and middle-income countries that constitute more than 80%
f the worlds’ diabetic population, lacks the basis of telemedicine
n order to education and treatment of diabetes [16]. In addition,

any of those with diabetes are elderly and have little literacy in
hese low resource countries. They can’t afford to use new smart-
hones. Even if the smartphones were provided, they would have
ifficulty utilizing it [16].

This review showed that many of patients with diabetes may
ot be able to continue with their routine self-care behaviors, sug-
esting an increased incidence of complications with prolongations
n the duration of the lockdown.

It is well recognized that diabetes care is not only about glucose
evels. It is also about emotional well-being and mental health [37].
ince diabetes is a chronic condition acting as a predictor factor of
orse prognosis, in addition to challenges they face in terms of rou-

ine healthcare, aroused concern in people with diabetes and their
amilies is understandable [24]. This highlights the need for men-
al health access and support for patients with diabetes. Currently,
here is inadequate evidence on management of diabetes-related
nxiety or distress during the COVID-19 pandemic. There is, how-
ver, general and mixed evidence on initiatives to reduce diabetes
elated stress, most of which require face-to-face consults that
eems to be unsuitable in the current circumstance.

Depending on baseline capacity and COVID-19 caseload, the
andemic forces heath systems to make difficult decisions to
esponse COVID-19 direct demands, while maintaining essential
outine healthcare delivery. In this regard, WHO  suggested that
ealth systems should identify essential healthcare services that
ill be prioritized in their efforts to maintain continuity of service
elivery [35].

In reviewing what has been published on the topic of chal-
enges of diabetes management during covi-19 crisis, we  found two
oticeable absences. First is the absence of quantitative information
bout the extent to which diabetes care provision as well as uti-
ization has been impacted. The literature to date focuses almost
xclusively on perceived barriers of authors. The other neglected
ssue in the literature reviewed is that of identifying barriers of
iabetes management during the crisis area from perspectives of
atients with diabetes.

.1. Study strengths and limitation

To our knowledge, this is the first review study comprehensively
xplore the challenges diabetics patients faced in the middle of
andemic. Challenges identified here can be enlightening for all
ealth systems. The main limitation of the study was  our review
as explored the literature up to 8th April 2020; however, the pan-
emic has continued up to now, and likely we have missed some
otential published articles which could include new points. One of
he main limitations of this study was our lack of access to certain
atabases, which we  tried to resolve this problem with comprehen-
ive searching in available databases and looking for inaccessible
rticles in different sources. On the other hand, since our review
ndicated the complications of diabetes including mental health as
n understudied factor in the diabetic-related literature which is
ntensified due to pandemic limitations such as lockdown, further
tudies are suggested to be conducted on mental health of diabetic
atients.
. Conclusion

The COVID-19 pandemic presents an unprecedented challenge
o healthcare delivery, and the impact on diabetes care has been
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immense. Diabetes management has been put under pressure due
to lockdown of standard outpatient clinics, decreased inpatient
capacity, staff shortage, medicine shortage, unaffordable medicine,
delayed care seeking, limited self-care practice, transport difficul-
ties, and undiagnosed cases/events. Further work is required to
quantify these consequences and to develop solutions ensuring bal-
ancing public health and the needs of those infected during this
COVID-19 pandemic. Healthcare systems around the world should
take note of these difficulties, monitor real-time essential services
coverage levels, and be prepared to reduce the barriers to enable
patients with chronic conditions, such as diabetes, to again access
timely and quality routine healthcare services.
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