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Abstract
Aims: The use of continuous glucose monitors (CGMs) has been shown to have 
positive impact on diabetes management for people with type 1 diabetes (T1DM), 
type 2 diabetes (T2DM) and gestational diabetes (GDM) in high-income coun-
tries. However, as useful as CGMs are, the experience in low- and middle-income 
countries (LMICs) is limited and has not been summarized.
Methods: A scoping review of the scientific literature was conducted. Medline, 
Embase, Global Health and Scopus were used to seek original research conducted 
in LMICs. The search results were screened by two reviewers independently. We 
included studies assessing health outcomes following the use of CGMs at the in-
dividual level (e.g. glycaemic control or complications) and at the health system 
level (e.g. barriers, facilitators and cost-effectiveness) in English, Portuguese, 
Spanish and French. Results were summarized narratively.
Results: From 4772 records found in database search, 27 reports were included; 
most of them from China (n = 7), Colombia (n = 5) and India (n = 4). Thirteen 
reports studied T1DM, five T2DM, seven both T1DM and T2DM and two GDM. 
Seven reports presented results of experimental studies (five randomized trials 
and two quasi-experimental); two on cost-effective analysis and the remaining 
18 were observational. Studies showed that CGMs improved surrogate glycaemic 
outcomes (HbA1c reduction), hard endpoints (lower hospitalization rates and dia-
betes complications) and patient-oriented outcomes (quality of life). However, 
several caveats were identified: mostly observational studies, few participants in 
trials, short follow-up and focused on surrogate outcomes.
Conclusions: The scoping review identified that studies about CGMs in LMICs 
have several limitations. Stronger study designs, appropriate sample sizes and 
the inclusion of patient-important outcomes should be considered to inform the 
evidence about CGMs for the management of people with diabetes in LMICs.
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1   |   INTRODUCTION

Diabetes, including type 1 (T1DM), type 2 (T2DM), as 
well as gestational diabetes (GDM), has a high prevalence 
worldwide, disproportionally affecting low-  and middle-
income countries (LMICs).1 Diabetes is a major risk factor 
for impaired health outcomes,2 such as lower-extremity 
amputations,3 kidney failure4 and cardiovascular dis-
eases.5 However, diabetes can be effectively managed, and 
the impaired health outcomes prevented or delayed.

For effective diabetes management there are several 
pharmacological interventions,6 yet they may require 
careful supervision in some cases. Insulin plays a key role 
in diabetes management, being the only treatment for 
T1DM and can be prescribed for T2DM when glycaemic 
control is not achieved with oral drugs. Nevertheless, the 
doses of insulin need careful titration due to the effect 
of food consumption and physical activity in the glucose 
levels. For accurate insulin dose titration, frequent blood 
glucose self-testing is needed, which demands a person 
with diabetes to perform several daily blood glucose tests 
via finger-prick, using a portable glucose meter and test 
strips (also referred to as self-monitoring of blood glu-
cose, or SMBG). Taking several blood tests throughout 
the day may be troublesome, inconvenient and painful.7 
Nowadays, continuous glucose monitors (CGMs) offer a 
solution to measure glycaemic levels without any (or very 
little) action needed from the person with diabetes8: CGMs 
currently available are minimally invasive, attached to a 
person's skin and have a thin needle that is inserted into 
the interstitial fluid, providing automatic glucose mea-
surements every few minutes. Not only do CGMs elimi-
nate (or reduce) the need for fingerstick glucose testing, 
but they also provide the user with more data points on 
their glycaemic profile throughout day and night.

Empirical evidence suggests using CGMs improves 
glycaemic control,9,10 and reduces the risk of complica-
tions in comparison to people with diabetes who do not 
use CGMs.11,12 As useful as CGMs are, they are not avail-
able in many LMICs and even in countries where CGMs 
are marketed, especially in high-income countries, there 
may be inequalities in accessing them.13 It is therefore un-
known whether the conclusions of research conducted in 
high-income countries or in populations with privileged 
access to CGMs, apply to people with diabetes in LMICs or 
those facing significant barriers to access CGMs. Similarly, 
the experiences of using CGMs, barriers and facilitators of 
using CGMs and other scientific gaps in LMICs, need in-
depth exploration to share experiences between countries 
and benchmarking.

This scoping review aimed to understand what the cur-
rent knowledge about CGMs is in LMICs, including their 
effect on health outcomes (e.g. quality of life, diabetes 

complications), surrogates (e.g. glycated haemoglobin 
[HbA1c], time in range or glycaemic variability) and im-
plementation strategies (e.g. barriers and facilitators). This 
will provide evidence for researchers, funders and public 
health officers on what has been studied about CGMs in 
LMICs and what needs further research.

2   |   METHODS

2.1  |  Study design and protocol

A scoping review was conducted, and the PRISMA 
checklist for Scoping Reviews was followed for reporting 
(Table  S1).14 A protocol, including the search strategy, 
was developed by the authors, and approved by the funder 
who provided input on the scope of the search strategy. 
The protocol can be accessed upon reasonable request 
from the corresponding author.

2.2  |  Eligibility criteria

We included original studies reporting outcomes following 
the use of CGMs by people with T1DM, T2DM or GDM. 

What is already known?

The use of continuous glucose monitors has a 
positive impact on diabetes management for peo-
ple with type 1 diabetes, type 2 diabetes and ges-
tational diabetes. However, information comes 
from high-income countries, instead of low- and 
middle-income countries.

What this study has found?

We identified that studies about using continu-
ous glucose monitors in low- and middle-income 
countries have several caveats. Stronger study de-
signs, appropriate sample size and the inclusion 
of patient-important outcomes should be consid-
ered to inform evidence for appropriate diabetes 
management.

What are the implications of the study?

The empirical evidence about the use of continu-
ous glucose monitors in low- and middle-income 
countries is limited in terms of quantity and scope, 
precluding the formulation of context-specific and 
evidence-based policies and recommendations.
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Outcomes included those at the individual level (e.g. surro-
gates such as HbA1c change or glycaemic control; or direct 
health outcomes, such as incidence of complications, or qual-
ity of life); those at the health system level (e.g. implementa-
tion experiences or cost-effectiveness); as well as those at the 
provider level (e.g. physicians' or patients' experience using 
CGMs). The original reports were either observational (e.g. 
cohort studies) or experimental (e.g. clinical trials), and could 
have followed a quantitative or qualitative approach. We in-
cluded studies conducted in the community (e.g. population-
based) and studies conducted in a healthcare facility (e.g. 
inpatients or emergency care). Manuscripts in English, 
Spanish, Portuguese and French language were evaluated.

We excluded original studies conducted in high-
income countries as well as those reporting on the vali-
dation or reliability of a CGM (e.g. accuracy comparison 
between two CGMs). No year restrictions were applied to 
the search strategy.

2.3  |  Information sources and search

On July 7 2022, we conducted a bibliographic search on 
OVID, including Medline, Embase and Global Health, 
and Scopus. The full search strategy for each search en-
gine is available in Table S2.

2.4  |  Selection of sources of evidence

Search results were downloaded and duplicated records 
were excluded in EndNote, and then exported to Rayyan, 
an online application for blind screening of scientific pub-
lications.15 Titles and abstracts were screened by the two 
authors independently (RMC-L and AB-O), and discrep-
ancies were solved by consensus between them. Reports 
selected from the screening phase were read in detail by 
two reviewers independently (RMC-L and AB-O) to ver-
ify whether they met the selection criteria; discrepancies 
were solved by consensus between them.

2.5  |  Data items

The authors developed an extraction form in Microsoft 
Excel. This form collected information about the original 
reports (e.g. publication date); about the study (e.g. study 
design and inclusion criteria); about the study popula-
tion (e.g. sample size and mean age) and about the study 
outcome measures as well as results. One author (AB-O) 
conducted the data extraction, and another author (RMC-
L) verified a random sample of 50% of all selected docu-
ments. Discrepancies were solved by consensus.

2.6  |  Synthesis of results

We did not conduct a critical appraisal of the selected doc-
uments. The results are presented qualitatively in a narra-
tive fashion.

2.7  |  Ethics statement

Ethical approval was not considered mandatory given; 
this study summarizes existing information from manu-
scripts, that is, a scoping review was conducted.

3   |   RESULTS

3.1  |  Selection of sources of evidence

We identified 4772 records obtained through database 
search (2980 from OVID and 1492 from Scopus) and, after 
removing duplicates, 3489 were evaluated in the screen-
ing phase. Forty-nine records were studied in detail and 
27 studies were included in the scoping review (Figure 1).

3.2  |  Characteristics of 
sources of evidence

China contributed with seven studies,16–22 Colombia 
with five,23–27 India with four,28–31 Brazil32–34 and 
Turkey35–37 with three each, and Argentina,38 Bosnia and 
Herzegovina,39 Georgia,40 Malaysia41 and Mexico,42 with 
one study each (Table 1). Only one report was published 
in 2002,32 and the number of reports per year increased 
steadily, reaching eight reports in 2021,17–19,22,26,31,40,42 and 
five reports up to July 2022.20,30,34,36,38

Overall, seven reports presented results of experi-
mental studies (five randomized trials and two quasi-
experimental [pre-post])16,17,19,22,27,41,42; two reports 
focused on cost-effective analysis23,37 and the remaining 
18 were observational in nature. The number of partici-
pants in the studies varied between 20 and 5072, whereas 
follow-up time ranged from 14 days to 18 months.

3.3  |  Results of individual 
sources of evidence

Thirteen reports studied T1DM, one of them working 
with paediatric endocrinology fellows and attending phy-
sicians. Five reports were about T2DM. Seven reports 
included both T1DM and T2DM. Finally, two reports 
studied women with GDM.
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Four studies focused only on children or adoles-
cents,19,35,39,40 though two of them included the parents 
as well.35,40 The most common CGM devices used in the 
studies were from Medtronic (n = 10) and Abbott (n = 7).

3.3.1  |  The effect of CGMs on diabetes 
management and outcomes

In 14 reports, the primary aim was to assess the effect of 
CGMs on diabetes management, surrogates or health out-
comes (Table S3). Of these reports, four were experimental 
(three clinical trials and one pre-post study), and 10 were 
observational. In the four experimental studies, one trial 
focused on T1DM,22 one on T2DM,17 and one on GDM,41 
whereas the pre-post report focused on T2DM.42 In the 
three trials, changes in surrogates (e.g. HbA1c) were used 
to assess the effectiveness of CGMs and all of them con-
cluded that the use of CGMs reduced HbA1c levels. Besides, 
two of the trials also concluded that CGMs improved both 
quality of life and self-management.17,22 The trial focusing 
on GDM did not find evidence CGMs improved foetal out-
comes, yet found that these devices improved glycaemic 
control.41 The pre-post study focusing on T2DM showed a 

reduction in HbA1c levels after 3 months.42 The 10 obser-
vational studies focused on glycaemic surrogates, and five 
reported significant reductions in the frequency of hypo- 
and hyper-glycaemia events, as well as less glucose varia-
bility.20,21,30,31,34 One observational study also included the 
assessments of health outcomes and reported that hypo- 
and hyper-glycaemia profiles were negatively associated 
with diabetes complications after controlling for potential 
confounders.31

3.3.2  |  CGM benefits in combination with 
other treatments and devices

13 reports aimed to describe CGM benefits in combina-
tion with other devices or treatments. Two reports focused 
on cost-effective analysis: one of them comparing insulin 
pump therapy in combination with a CGM versus mul-
tiple daily injections (MDI) and the use of SMBG,23 and 
the other report compared sensor-augmented pump ther-
apy (SAP) versus continuous subcutaneous insulin infu-
sion (CSII) with both groups using CGMs.37 Both studies 
showed an increase in quality-adjusted life years (QALYs) 
and a delay of the onset of diabetes-related complications. 

F I G U R E  1   Flow diagram for scoping 
review selection.
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One trial showed that reaching glycaemic target levels re-
quired 2.6 fewer days when using SAP (with a CGM) com-
pared to MDI (using SMBG).16 A pre-post study reported 
that CSII plus real-time CGM reduced HbA1c, hospital 
admissions and hypoglycaemia rates after 12 months.27 
Lastly, one trial utilized a flash CGM in combination with 
WeChat, an interactive management group application, 
showing that CGM use was associated with a decline in 
HbA1c levels and improvement in self-monitoring and 
quality of life compared to SMBG.19

Out of the eight observational studies assessing CGMs 
in combination with other treatment devices, five of them 
showed improvement in HbA1c levels, two of them as-
sessed and reported reduction of hospitalizations,25,26 
whereas one study reported that higher glycaemic vari-
ability in people with diabetes and COVID-19 was asso-
ciated with a poor outcome as well as with a prolonged 
hospitalization.18

Finally, some studies reported enablers and barriers 
related to using CGMs. Two studies reported that CGMs 
were easy and comfortable to wear with subsequent bet-
ter glycaemia management24,29; however, one of them re-
ported some patients' concerns due to differences between 
SMBG measurements and CGM results, no compatibility 
with insulin pumps, and the lack of alarm for hypo- and 
hyper-glycaemia events.24 One study reported improve-
ment in quality of life for both parents and children after 
children started using CGMs, and the device was consid-
ered of great help for decision-making, especially when 
children did physical activity.40 Finally, a study assessing 
knowledge about technology in diabetes among T1DM en-
docrinology fellows and attending physicians,36 reported 
that 35% acquired knowledge from the institution where 
they had received training, 16% acquired knowledge from 
their patients and 30% acquired knowledge from technol-
ogy company representatives. Moreover, 33% of the fel-
lows and attending physicians thought their knowledge 
was adequate.

4   |   DISCUSSION

4.1  |  Summary of evidence

In general, both experimental and observational stud-
ies conducted in LMICs, show that CGMs improve 
surrogate glycaemic outcomes (e.g. HbA1c reduction), 
hard endpoints (e.g. lower hospitalization rates and 
diabetes complications) and patient-oriented outcomes 
(e.g. quality of life). While this is consistent with evi-
dence from high-income countries, our findings from 
LMICs had several caveats (e.g. mostly observational, 
few participants in trials, studies with short follow-up, Fi
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the use of surrogate outcomes, etc.) that ought to be ad-
dressed while boosting the availability and use of CGMs 
in LMICs. Finally, qualitative studies reported better 
glycaemia management and helping in the decision-
making process.

Previous evidence on CGMs showed better outcomes, 
especially in glycaemic management and reduction of 
hypoglycaemic events. For example, a recent systematic 
review of 22 randomized controlled trials in people with 
T1DM found effects in glycaemic control but they did 
not find influence of the CGMs on the number of severe 
hypoglycaemia or diabetic ketoacidosis events,9 perhaps 
due to the small number of participants in the included 
studies. In addition, another systematic review in T1DM 
subjects with 15 trials (10 RCTs and 5 crossover design 
trials) reported an effect in decreasing the incidence of se-
vere hypoglycaemia (risk ratio 0.52, 95% CI 0.35–0.77).10 
Our current scoping review and the previous systematic 
reviews should be used to design studies that considered 
long-term patient-oriented outcomes and proper sample 
sizes to have stronger evidence related to CGMs from 
LMICs. Besides, it is important to consider other out-
comes such as emotional distress and sleep disruption, 
that have been previously described in qualitative studies 
using CGMs or other devices for their diabetes manage-
ment,43,44 with the subsequent effect in the quality of life 
of people with diabetes.

4.2  |  Strengths and limitations of the 
scoping review

We conducted a comprehensive search in four global and 
well-known libraries, conducted by two researchers inde-
pendently. Because this is a scoping review, we did not 
target a specific question, nor did we report results for a 
specific outcome. We aimed to map, compile and synthe-
tize available evidence about CGMs in LMICs, especially 
focused on relevant health outcomes. Future work can lev-
erage our results to conduct systematic reviews and meta-
analyses about specific questions. Nevertheless, a great 
variability in terms of study design, studied population, 
follow-up periods and outcomes, was found, highlight-
ing the need of stronger studies, with better methodology, 
from LMICs at this point.

4.3  |  Strengths and limitations of the 
reports included in the summary

Although diverse research teams have gone through great 
efforts to conduct studies using CGMs in LMICs, there 
were some limitations worth signalling to be improved in 

future work. First, most of the research was observational 
and descriptive (e.g. cohort or cross-sectional studies). 
More compelling evidence to foster the use of CGMs in 
LMICs, should come from experimental designs, which 
provide stronger evidence on a causal relationship be-
tween CGM and positive outcomes. Second, the outcomes 
most often addressed were glycaemic control surrogates 
such as HbA1c or glucose variability; thus, future research 
in LMICs should also include hard endpoints such as 
diabetes-related complications, incident cardiovascular 
diseases, and all-cause and cause-specific mortality that 
will require longer follow-up periods and/or bigger sample 
sizes. Moreover, the epidemiological profile of LMICs also 
includes infectious diseases and future work should ad-
dress different outcomes such as community-acquired in-
fections or tuberculosis when using CGMs. Third, the few 
clinical trials (i.e. studies in which the researcher provided 
the participants with an intervention or a new device out-
side their usual care) we identified had a small sample size 
and had short follow-up (<6 months). Future trials should 
try to include more participants to enhance diversity, re-
duce statistical uncertainty and quantify smaller differ-
ences or more outcomes. Similarly, future clinical trials 
should follow-up participants for longer periods, enough 
to quantify less frequent or different health outcomes such 
as amputations or retinopathy. Fourth, most studies were 
conducted in China, Colombia and India (almost 60% of 
all reports) and also, most of the studies were conducted 
in upper-middle-income countries. There are many more 
LMICs, and researchers as well as funders should try to 
conduct studies in new sites where there may be strong 
and reasonable scientific justifications. Fifth, several stud-
ies included children or adolescents, particularly those 
focusing exclusively on T1DM; arguably, T1DM is more 
prevalent in this age range. Future work should also tar-
get adult individuals, but also elderly (e.g. above 65 years 
old) as increasing life expectancy means that more older 
people are living with diabetes. Furthermore, the elderly 
population may have several diseases (i.e. multimorbid-
ity), and whether CGM use influences their diabetes con-
trol alongside that of other co-morbidities is unknown, yet 
it could reveal information for preventive strategies.

5   |   CONCLUSIONS

Consistent with evidence from high-income countries, 
CGMs seem to be associated with favourable outcomes 
from different aspects (i.e. from the patient's or health 
system perspectives) in LMICs. Nonetheless, the empiri-
cal evidence from LMICs is limited in terms of quantity 
and scope, precluding the formulation of context-specific 
and evidence-based policies and recommendations about 
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CGMs in LMICs. Research limitations and gaps high-
lighted in this review need to be recognized by funders for 
increased investment in evidence generation of CGM use 
in LMICs to improve equitable access to these technolo-
gies for people living with diabetes.
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