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Supplies for Type 1 Diabetes management during COVID-19 social 
distancing in Brazil

Abstract

This study analyzed socioeconomic factors related with the acquisition of supplies for blood glucose management by 
people with Type 1 Diabetes Mellitus during social distancing due to the COVID-19 Pandemic in Brazil. This was a 
cross-sectional study with data collected during 21 days in July 2020, by an online form on socioeconomic data and 
acquisition of supplies for glycemic monitoring. This research applied Pearson's Chi-Squared test with adjusted residual 
analysis (p<0.05). 472 adults of both sexes participated. Relationships were found between the type of device used for 
blood glucose monitoring (glucometer or Flash system) and income (p<0.000), education (p=0.007), macro-regions 
(p=0.049), and type of city (p=0.043); between insulin acquisition and income (p<0.000), macro-region (p=0.027) and 
type of neighborhood (p=0.003); between acquisition of reagent strips and income (p<0.000); between acquisition of 
lancets and income (p=0.001), type of city (p=0.035) and neighborhood (p=0.010); between the use of Flash System 
and income (p<0.000) and type of neighborhood (p=0.006). The results expose the social inequalities in the acquisition 
of supplies for blood glucose management by people with Type 1 Diabetes during the Pandemic in Brazil.

Keywords:  Type 1 Diabetes Mellitus. Pandemics. Blood glucose self-monitoring. Insulin. Social isolation.

INTRODUCTION

During the pandemic caused by SARS-
-CoV-2 (COVID-19), it was observed that hi-
gher levels of glycated hemoglobin (>10%) 
were related with a higher risk of death from 
COVID-19 in people with Type 1 Diabetes 
Mellitus (T1DM) and 2 (T2DM)1. T1DM is 
an autoimmune disease, originated from the 
progressive destruction of pancreatic β cells, 
causing deficiency and even total incapacity 
of insulin production by the pancreas2. Thus, 
the person with T1DM needs to have self-ca-
re procedures that are part of their treatment. 
Therefore, they need to develop habits to ma-

nage diabetes, which includes having a heal-
thy diet, performing physical activity regularly, 
applying multiple doses of exogenous insulin 
per day, and self-monitoring their blood glu-
cose frequently with the aim of maintaining 
good glycemic control. Such self-monitoring 
procedure requires the acquisition of specific 
supplies2.

It is noteworthy that in Brazil, a law regu-
lates the supply by the Unified Health System 
(UHS) of supplies necessary for the treatment 
of Diabetes3 of people who are registered in 
the UHS care programs. Among the supplies 
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that can be provided, insulin, syringes with 
needles, reagent strips and lancets are inclu-
ded, therefore being a right for people with 
diabetes. Supplies are at the discretion of the 
frequency of glycemic monitoring and insulin 
prescription conducted by the health team4. 
However, when there are delays in the supply 
by Primary Health Care (PHC), patients may 
need to buy them with their own resources, 
under penalty of having their treatment har-
med.

In a study on the impact of the COVID-19 
pandemic on the Brazilian population with 
diabetes, it was concluded that treatment ad-
justments were absent or insufficient at the 
beginning of the pandemic, which compromi-
sed treatment adherence through behaviors 
such as abstaining from collection of supplies 
for glycemic and insulin monitoring and/or 
prescribed medications, with the consequen-

ce of worsening glycemic control5. However, 
studies on the impact of social distancing me-
asures on adherence to self-monitoring and 
insulin application by people with T1DM are 
still scarce.

It is possible that an unfavorable socioeco-
nomic situation or even the difficulty of ac-
quiring the necessary supplies in PHC during 
social distancing may impair self-care monito-
ring procedures that are so important for the 
treatment of people with T1DM. In this sense, 
it is extremely important to investigate access 
to supplies for managing blood glucose during 
social distancing, as well as understanding the 
conditions related to the acquisition of these 
supplies. The present study aimed to analyze 
the socioeconomic factors related with the ac-
quisition of supplies for blood glucose mana-
gement by people with T1DM in the period of 
social distancing due to COVID-19 in Brazil.

METHODS

This was a cross-sectional, descriptive, and 
analytical study, with a convenience sample, 
carried out after approval by the Ethics Com-
mittee (Opinion letter 4.047.909), according 
to resolutions nº 466/20126 and 510/20167.

As a result of the social distancing measu-
res necessary due to the COVID-19 pande-
mic, the survey was carried out through an 
online form, created on the Google Forms® 
platform, which was disseminated through 
social networks (Facebook®, Instagram® and 
WhatsApp®) through an invitation containing 
the link to fill out the form. It was initially pu-
blished on the social networks of an Extension 
Project in Diabetes linked to a public universi-
ty, located in the capital of the state of Pará, in 
Brazil. By clicking on the link, the participants 
had access to the Informed Consent Form 
(ICF), making it possible to read, download 
and print the document. The form was avai-

lable for completion for 21 days in July 2020, 
a period in which social distancing measures 
were in place in all Brazilian states.

The inclusion criteria were: having a diag-
nosis of T1DM, being 18 years of age or older, 
and accepting to participate in the research by 
selecting the option “I have read the ICF, and 
I accept to participate in the research” avai-
lable on the platform before the questions. 
Then, at the beginning of the questionnaire, 
the participants had to choose their condition, 
with the options: being an adult and having 
a diagnosis of T1DM, not having diabetes, 
having other types of diabetes, being a child 
or adolescent with T1DM, and being a care-
giver. If the selection did not correspond to 
the audience of adults with T1DM, the survey 
was automatically terminated. Therefore, tho-
se who marked an alternative different from 
the inclusion criteria were excluded, as well 
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as people who did not complete the research 
or did not agree with the informed consent, 
option “I do not accept to participate in the 
research”. Participation was voluntary and 
anonymous.

The questionnaire was developed by re-
searchers based on the pillars of T1DM tre-
atment according to the Guidelines of the 
Brazilian Society of Diabetes2, in addition to 
sociodemographic information. The questions 
were divided into the following axes:

a. Socioeconomic and demographic data: 
sex; age; schooling; family income in mini-
mum wage (MW = R$ 1,045); macro-region 
of Brazil (North, Northeast, Midwest, Southe-
ast and South); type of city (capital, metro-
politan or rural area); type of neighborhood 
(slums, periphery, middle class, upper class 
and rural area, the option “none of the above” 
was removed from the results, as it meant not 

knowing how to inform).
b. Blood glucose monitoring: which device 

you used to monitor blood glucose (glucome-
ter, Flash Glucose Monitoring System [FGM], 
both or do not monitor).

c. Acquisition of supplies: how you acqui-
red the supplies (insulin, reagent strips, lancets 
and FGM device) for the treatment of T1DM 
in the last 30 days (through UHS; purchase 
with own resources; donation; did not need 
to acquire; could not acquire; other; or does 
not use this supply).

The software Statistical Package for the So-
cial Sciences (SPSS) version 21 was used, the 
descriptive results were expressed as mean, 
standard deviation, absolute frequency and 
proportion. For analytical statistics, Pearson's 
Chi-Square test was applied with adjusted re-
siduals analysis (statistical significance level of 
p<0.05).

RESULTS

A total of 472 adults participated in the stu-
dy, the mean age was 30.24 years (± 9.75), 
most were female (86.0%), lived in the Sou-
theast macro-region (47.0%) and 52.97 % had 
completed higher education or was in pro-
gress.

Regarding monthly family income, 32.42% 
received from 3 to 5 MW, 28.39% earned 
from 1 to 2 MW and only 4.03% lived on less 
than 1 MW. A minority (3.6%) had an income 
above 20 MW. Regarding the device used for 
blood glucose monitoring, 72.9% used only 
the glucometer, 22.5% used FGM and gluco-
meter, 3.8% used only FGM and only 0.8% 
reported not performing blood glucose moni-
toring.

Regarding the purchase of insulin and su-
pplies to monitor capillary blood glucose, 
59.1% reported having obtained insulin throu-
gh the UHS, 32.4% bought it with their own 

resources and only 2.5% did not need to pur-
chase insulin during this period. Among the 
participants who used a glucometer, 61.9% 
obtained the reagent strips and 46.9% had ac-
cess to the lancets through the UHS, 26.8% 
and 31.8% needed to buy strips and lancets, 
respectively. The others obtained through 
other means, such as donations or exchanges, 
or did not need to acquire during this period.

Regarding family income and the type of 
device used for blood glucose monitoring, a 
relationship was observed between having an 
income lower than 1 MW and not monitoring 
blood glucose; receive from 1 to 5 MW and 
use the glucometer and have an income abo-
ve 5 to 20 MW and use the FGM together 
with the glucometer. However, there was an 
inverse relationship between receiving from 1 
to 5 MW and using the FGM together with the 
glucometer and having an income above 5 to 
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20 MW and using the glucometer (p<0.000) 
(Table 1).

Regarding the level of education, there 
was a relationship between having elemen-
tary school and using the FGM, having high 
school and using the glucometer, having te-
chnical education and not monitoring blood 
glucose, and having a graduate degree and 
using the FGM together with the glucometer 
to glycemic monitoring. There was an inverse 
relationship between having high school and 
using the FGM together with the glucometer 

and having a graduate degree and using only 
the glucometer (p=0.007) (Table 1).

There was an inverse relationship betwe-
en living in the North region and using FGM 
together with a glucometer (p=0.049). Regar-
ding the type of city in which the participant 
lived, living in capital cities was inversely re-
lated with using the glucometer and directly 
related with using the FGM, while living in an 
interior city was related with using a glucome-
ter and inversely related with using the FGM 
(p=0.043) (Table 1).

Table 1 – Relationship between socioeconomic and demographic data with a glucose monitoring device in 
adults with type 1 Diabetes Mellitus during social isolation in Brazil, 2020.

Glucometer (n/%) FGM* (n/%) FGM and glucometer (n/%) No blood glucose 
monitoring (n/%) p-value**

Family income***
<1 16 (3.4) 0 2 (0.4) 1 (0.2) (+)
1 - 2 118 (25.0) (+) 1 (0.2) (-) 14 (3.0) (-) 1 (0.2)
3 - ≤5 125 (26.5) (+) 5 (1.1) 22 (4.7) (-) 1 (0.2)
>5 - ≤10 57 (12.1) (-) 7 (1.5) 38 (8.1) (+) 1 (0.2)
>10 - ≤20 19 (4.0) (-) 4 (0.8) 23 (4.9) (+) 0
>20 9 (1.9) 1 (0.2) 7 (1.5) 0
Education
Elementary School 3 (0.6) 1 (0.2) (+) 0 0
High School 21 (4.5) (+) 0 0 (-) 0
Technical education 54 (11.7) 0 9 (1.9) 2 (0.4) (+)
University education 100 (21.6) 7 (1.5) 27 (5.8) 1 (0.2)
Postgraduate studies 162 (35.1) (-) 10 (2.2) 64 (13.9) (+) 1 (0.2)
Macro-region
North 27 (5.7) 3 (0.6) 2 (0.4) (-) 1 (0.2)
Northeast 75 (15.9) 0 21 (4.4) 1 (0.2)
Midwest 24 (5.1) 0 13 (2.8) 0
Southeast 164 (34.7) 10 (2.1) 47 (10.0) 1 (0.2)
South 54 (11.4) 5 (1.1) 23 (4.9) 1 (0.2)
Neighborhood Type
Slums 10 (2.1) 0 0 0
Periphery 65 (13.8) 1 (0.2) 12 (2.5) 1 (0.2)
Middle class 188 (39.8) 11 (2.3) 58 (12.3) 3 (0.6)
Upper class 41 (8.) 4 (0.8) 28 (5.9) 0
Rural area 17 (3.6) 1 (0.2) 2 (0.4) 0

 
*Flash Glucose Monitoring System (FGM); **Chi-square test; ***Minimum Wage= R$1,045.00; Ϯ Significant statistics; Residual analysis: (+) Significant relationship (-) 
Significant negative relationship. Note: data referring to participants who marked “None of the options” were removed.

<0.000 Ϯ

0.007 Ϯ

0.049 Ϯ

0.083
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Table 2 – Relationship between socioeconomic and demographic data with insulin acquisition by adults 
with type 1 Diabetes Mellitus during social isolation in Brazil, 2020.

From UHS Own resources Donation No need to 
acquire

Could not 
acquire p-value*

Family income (MW**)
< 1 12 (2.5) 5 (1.1) 2 (0.4)(+) 0 0
1 to 2 90 (19.1)(+) 29 (6.1)(-) 3 (0.6) 7 (1.5)(+) 1 (0.2)
3 to ≤ 5 94 (19.9) 47 (10) 4 (0.8) 2 (0.4) 0
> 5 to ≤ 10 66 (14) 32 (6.8) 2 (0.4) 2 (0.4) 0
> 10 to ≤ 20 15 (3.2)(-) 27 (5.7) (+) 2 (0.4) 0 0
> 20 2 (0.4)(-) 13 (2.8) (+) 0 1 (0.2) 0
Macro-region
North 22 (4.7) 7 (1.5) 0 2 (0.4) 1 (0.2)(+)
Northeast 59 (12.5) 31 (6.6) 2 (0.4) 3 (0.6) 0
Midwest 24 (5.1) 9 (1.7) 3 (0.6)(+) 0 0
Southeast 119 (25.2)(-) 83 (17.6)(+) 8 (1.7) 4 (0.8) 0
South 55 (11.7) 24 (5.1) 0 3 (0.6) 0
City type
Capital 109 (23.1) 61 (12.9) 8 (1.7) 7 (1.5) 0
Metropolitan region 68 (14.) 31 (6.6) 2 (0.4) 1 (0.2) 0
State interior 102 (21.6) 61 (12.9) 3 (0.6) 4 (0.8) 1 (0.2)
Neighborhood type
Slums 5 (1.1) 4 (0.8) 1 (0.2) 0 0
Periphery 48 (10.2) 23 (4.9) 2 (0.4) 3 (0.6) 0
Middle class 159 (33.7) 81 (17.2) 7 (1.5) 6 (1.3) 0
Upper class 35 (7.4)(-) 36 (7.6)(+) 0 1 (0.2) 0
Rural area 11 (2.3) 6 (1.3) 0 2 (0.4)(+) 0

*Chi-square test; **Minimum wage = R$1,045.00; Ϯ Significant statistics; Residual analysis: (+) Significant relationship (-) Significant negative relationship. Note: data 
referring to participants who marked “None of the options” were removed.

<0.000Ϯ

0.027 Ϯ

0.261

0.003 Ϯ

Acquisition of insulin (n/%)
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Table 3 – Acquisition of reagent strips by patients with type 1 Diabetes Mellitus in relation to socioeconomic 
and demographic aspects during the coronavirus pandemic in Brazil, 2020.

From UHS Own 
resources Donation No need to 

acquire
Could not 
acquire No use p-value*

Family income (MW**)
< 1 7 (1.5) (-) 5 (1.1) 3 (0.6) (+) 0 2 (0.4) (+) 1 (0.2)
1 to 2 90 (19.3) 28 (6) 5 (1.1) 6 (1.3) 1 (0.2) 0
3 to ≤ 5 108 (23.1) (+) 32 (6.9) (-) 5 (1.1) 1 (0.2) 2 (0.4) 2 (0.4)
> 5 to ≤ 10 63 (13.5) 28 (6) 3 (0.6) 3 (0.6) 2 (0.4) 0
> 10 to ≤ 20 18 (3.9) (-) 21 (4.5) (+) 3 (0.6) 2 (0.4) 0 1 (0.2)
> 20 3 (0.6) (-) 11 (2.4) (+) 0 0 0 1 (0.2) (+)
Macro-region
North 16 (3.4) 11 (2.4) 1 (0.2) 1 (0.2) 1 (0.2) 2 (0.4)
Northeast 47 (10.1) 36 (7.7) 6 (1.3) 3 (0.6) 2 (0.4) 1 (0.2)
Midwest 22 (4.7) 10 (2.1) 1 (0.2) 1 (0.2) 0 0
Southeast 147 (31.5) 50 (10.7) 10 (2.1) 4 (0.9) 4 (0.9) 1 (0.2)
South 57 (12.2) 18 (3.9) 1 (0.2) 3 (0.6) 0 1 (0.2)
City type
Capital 111 (23.8) 49 (10.5) 14 (3) 5 (1.1) 1 (0.2) 2 (0.4)
Metropolitan region 74 (15.8) 24 (5.1) 1 (0.2) 2 (0.4) 2 (0.4) 1 (0.2)
State interior 104 (22.3) 52 (11.1) 4 (0.9) 5 (1.1) 4 (0.9) 2 (0.4)
Neighborhood type
Slums 8 (1.7) 2 (0.4) 0 0 0 0
Periphery 57 (12.2) 15 (3.2) 3 (0.6) 1 (0.2) 1 (0.2) 0
Middle class 163 (34.9) 66 (14.1) 11 (2.4) 6 (1.3) 5 (1.1) 3 (0.6)
Upper class 35 (7.5) 30 (6.4) 2 (0.4) 3 (0.6) 0 1 (0.2)
Rural area 7 (1.5) 9 (1.9) 0 1 (0.2) 0 1 (0.2)

* Chi-square test; **Minimum Wage = R$1,045.00; Ϯ Significant statistics; Residual analysis: (+) Significant relationship (-) Significant negative relationship. Note: data 
referring to participants who marked “None of the options” were removed.

Reagent strips acquisition (n/%)

<0.000Ϯ

0.16

0.242

0.242
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Table 4 – Acquisition of lancets by patients with type 1 Diabetes Mellitus in relation to socioeconomic and 
demographic aspects during the coronavirus pandemic in Brazil, 2020.

From UHS Own resources Donation No need to 
acquire

Could not 
acquire p-value*

Family income (MW**)
< 1 7 (1.5) 5 (1.1) 2 (0.4) 1 (0.2) 1 (0.2) (+)
1 to 2 78 (16.8) (+) 28 (6) (-) 9 (1.9) 11 (2.4) 0
3 to ≤ 5 73 (15.7) 46 (9.9) 8 (1.7) 15 (3.2) 1 (0.2)
> 5 to ≤ 10 44 (9.5) 35 (7.5) 3 (0.6) 17 (3.7) (+) 0
> 10 to ≤ 20 14 (3) (-) 23 (4.9) (+) 3 (0.6) 4 (0.9) 0
> 20 2 (0.4) (-) 11 (2.4) (+) 1 (0.2) 1 (0.2) 0
Macro-region
North 17 (3.7) 11 (2.4) 0 2 (0.4) 0
Northeast 40 (8.6) 37 (8) 6 (1.3) 10 (2.2) 2 (0.4)
Midwest 14 (3) 15 (3.2) 1 (0.2) 2 (0.4) 4 (0.9)
Southeast 106 (22.8) 60 (12.9) 17 (3.7) 25 (5.4) 9 (1.9)
South 41 (8.8) 25 (5.4) 2 (0.4) 10 (2.2) 0
City type
Capital 89 (19.1) 52 (11.2) 15 (3.2) 25 (5.4) 1 (0.2) (-)
Metropolitan region 57 (12.3) 29 (6.2) 4 (0.9) 7 (1.5) 4 (0.9)
State interior 72 (15.5) (-) 67 (14.4) (+) 7 (1.5) 17 (3.7) 10 (2.2) (+)
Neighborhood type
Slums 7 (1.5) 2 (0.4) 1 (0.2) 0 0
Periphery 46 (9.9) (+) 15 (3.2) (-) 5 (1.1) 8 (1.7) 4 (0.9)
Middle class 121 (26) 81 (17.4) 13 (2.8) 29 (6.2) 6 (1.3)
Upper class 25 (5.4) (-) 35 (7.5) (+) 2 (0.4) 8 (1.7) 2 (0.2)
Rural area 4 (0.9) (-) 8 (1.7) 0 3 (0.6) 3 (0.6) (+)

*Chi-square test; **Minimum Wage = R$1,045.00; Ϯ Significant statistics; Residual analysis: (+) Significant relationship (-) Significant negative relationship. Note: data 
referring to participants who marked “None of the options” were removed.

0.001 Ϯ

0.116

0.035 Ϯ

0.01 Ϯ

Lancets acquisition
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Table 5 – Acquisition of Flash Glucose Monitoring System by patients with type 1 Diabetes Mellitus in 
relation to socioeconomic and demographic aspects during the coronavirus pandemic in Brazil, 2020.

Do not use From 
UHS

Own 
resources Donation No need to 

acquire
Could not 
acquire No use p-value*

Family income (MW**)
< 1 1 (0.2) 0 1 (0.3) 1 (0.3) 0 0 13 (3.5)(+)
1 to 2 1 (0.2) 7 (1.9) 13 (3.5)(-) 3 (0.8) 0 1 (0.3) 77 (20.6)(+)
3 to ≤ 5 2 (0.4) 9 (2.4) 17 (4.6)(-) 2 (0.5) 1 (0.3) 3 (0.8) 75 (20.1)(+)
>5 to ≤ 10 1 (0.2) 10 (2.7) 37 (9.9) 5 (1.3) 2 (0.5) 0 28 (7.5)
>10 to ≤ 20 1 (0.2) 0 23 (6.2)(+) 2 (0.5) 1 (0.3) 0 17 (4.6)(-)
> 20 1 (0.2) 0 6 (1.6) 1 (0.3) 0 0 6 (1.6)
Macro-region
North 2 (2.4) 1 (0.3) 5 (1.3) 0 0 0 15 (4)
Northeast 1 (0.2) 5 (1.3) 12 (3.2) 3 (0.8) 0 0 54 (14.5)
Midwest 0 0 13 (3.5) 3 (0.8) 0 0 11 (2.9)
Southeast 2 (0.4) 17 (4.6) 41 (11) 5 (1.3) 3 (0.8) 3 (0.8) 99 (26.5)
South 2 (0.4) 3 (0.8) 26 (7) 3 (0.8) 1 (0.3) 1 (0.3) 37 (9.9)
City type
Capital 3 (0.6) 11 (2.9) 46 (12.3) 8 (2.1) 2 (0.5) 1 (0.3) 84 (22.5)
Metropolitan region 2 (0.4) 6 (1.6) 19 (5.1) 4 (1.1) 2 (0.5) 2 (0.5) 54 (14.5)
State interior 2 (0.4) 9 (2.4) 32 (8.6) 2 (0.5) 0 1 (0.3) 78 (20.9)
Neighborhood type
Slums 0 0 0 0 0 0 8 (2.1)(+)
Periphery 0 5 (1.3) 5 (1.3) (-) 4 (1.1) 0 0 38 (10,2)
Middle class 4 (0.9) 15 (4) 61 (16.4) 3 (0.8) 2 (0.5) 2 (0.5) 121 (32.4)
Upper class 2 (0.4) 5 (1.3) 22 (5.9)(+) 3 (0.8) 2 (0.5) 2 (0.5) 26 (7)(-)
Rural area 1 (0.2) 1 (0.3) 4 (1.1) 1 (0.3) 0 0 7 (1.9)

*Chi-square test; **Minimum Wage = R$1,045.00; Ϯ Significant statistics; Residual analysis: (+) Significant relationship (-) Significant negative relationship. Note: data 
referring to participants who marked “None of the options” were removed.

Acquisition of Flash Glucose Monitoring System

<0.000Ϯ

0.164

0.206

0.006Ϯ

DISCUSSION

The present study analyzed the socioeco-
nomic factors related with the acquisition of 
supplies necessary for blood glucose monito-
ring by people with T1DM during the period 
of social distancing due to COVID-19 in Bra-
zil. Most of the participants reported using the 
UHS to acquire the necessary supplies for the 
treatment. Barone et al.5, when studying the 
impact of the pandemic on people with T1DM 
and T2DM in Brazil, found that 28.16% of the 

participants used the UHS exclusively and 
33.22% used both the private system and the 
UHS, subjects with T1DM being those who 
most used the combination of public and pri-
vate health systems. In the study by Gomes et 
al.8, carried out with 1760 people with T1DM 
in Brazil, 69.7% of them used the UHS exclu-
sively for the treatment of diabetes. Reis et al.9 
studied self-care and treatment repercussions 
in the daily lives of individuals with diabetes. 
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They reported that despite the free provision 
of supplies by the government, in practice 
there is no effective guarantee that all DM 
patients have access to the supply of these 
materials, since the quantity is insufficient to 
meet the demands of patients in relation to 
the blood glucose management. Lima et al.10 
also found in their results that the interviewe-
es had difficulties in their treatment due to the 
lack of supplies and medicines, thus having to 
buy the supplies at their own cost. Therefore, 
it is suggested that people with T1DM seek 
the UHS mainly for the acquisition of neces-
sary supplies in the treatment.

This study showed that lower income levels 
were related with not having blood glucose 
monitoring or using only a glucometer. Even 
though capillary blood glucose monitoring is 
a more affordable method, compared to new 
technologies, the maintenance cost for using 
a glucometer is still high and, in the absence 
of efficient supply strategies, it is impossible 
to reach recommended levels for self-monito-
ring of blood glucose by low-income people11.

Currently, it is known that having higher le-
vels of income and education are related with 
better glycemic control12. A study carried out 
in Ethiopia showed that only 38.3% of people 
with diabetes had their own glucometer and 
having a glucometer was related with higher 
income and education13. It was also observed 
that higher levels of income and education 
were related with using a glucometer combi-
ned with the FGM. According to the Brazilian 
Society of Diabetes2, even when using the 
FGM, it is recommended that the individual 
has the glucometer and uses it when he sus-
pects that the information shown is not in ac-
cordance with reality, or to calibrate the sys-
tem when necessary.

Therefore, one hypothesis is that the parti-
cipants of this study did not use the glucome-
ter or did not carry out glycemic monitoring 
due to lack of knowledge about the right to 

receive supplies from the UHS or, even, it is 
possible that there was no regular supply of 
these supplies by the government during the 
period of the study. Santos et al.14 highlight 
the importance of information and knowledge 
for people with diabetes about their rights, so 
they can plead in court for the supply of such 
materials for the management of the disease.

It was observed that having lower income 
was related with receiving insulin and rea-
gent strips by donation, and participants with 
better financial status had greater access to 
supplies, through the UHS or with their own 
resources. No studies were found on the ac-
quisition of supplies for blood glucose moni-
toring in Brazil during the pandemic, howe-
ver, every patient with diabetes is entitled to 
periodically receive such materials through 
the UHS3,4. However, even before the pande-
mic, there were already inconsistencies in this 
supply14–16, which tends to harm the treatment 
of these individuals and leads many to file law-
suits to ensure adequate receipt.

In a study that analyzed the procedural 
elements and the individual lawsuits filed by 
users with DM for the supply of medicines, 
supplies or materials, it was observed that 
71.9% of the lawsuits were requested by 
medical prescription from private clinics, ob-
taining17 lawsuits for materials and supplies 
related to glycemic self-monitoring, such as 
reagent strips, lancets and glucometer14. The-
refore, it is possible that, in the present study, 
participants with an income of 3 to 5 MW had 
greater knowledge about their rights and, the-
refore, ended up getting more supplies throu-
gh the state, compared to participants with in-
come less than 1 MW, which was related with 
receiving by donation.

It is known that higher socioeconomic le-
vels are related with higher expenses with dia-
betes, including materials needed for blood 
glucose monitoring17, and that lower levels 
are related to worse glycemic control12. The 
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average expenditure of Brazilians with me-
dicines in general increases as their income 
increases, suggesting the availability of more 
own resources and treatment possibilities18. 
Similar results were found in the Health Sa-
tellite Account (2010 – 2017)19, which indi-
cated that in 2017 Brazilian families spent 12 
times more than the government on medici-
nes that are freely distributed. These expenses 
corresponded to 30% of the health expenses 
of Brazilian families. Among the poorest, total 
expenditures were lower, however, the com-
mitment of income was greater, indicating 
the difficulties of these families in maintaining 
their subsistence20. Moreover, the lower-inco-
me population in Brazil is the one that most 
uses the public supply of medicines21.

During the COVID-19 pandemic, studies 
have identified problems in accessing rea-
gent strips and insulin22,23. Odeh et al.22, with 
229 families of children and adolescents with 
T1DM in Jordan, found that the lockdown had 
an impact on the delivery and availability of 
medicines. Most of the families studied depen-
ded on health insurance to receive insulin and 
almost two-thirds of them had to purchase it 
with their own financial resources, which led 
to a rationing of doses by 14% of the sample. 
Nevertheless, 43.5% of the families reported 
having rationed reagent strips, and of these, 
75.5% had hypoglycemia and hyperglycemia 
after rationing.

When there is no supply of supplies by the 
UHS on a regular basis, treatment expenses 
increase for families, as diabetes care de-
mands a large part of their income24 and, to 
save money, individuals with low purchasing 
power usually use supplies inappropriately, 
such as performing glycemic self-monitoring 
at a lower frequency than recommended, reu-
sing disposable products such as lancets, and 
reducing insulin doses, which can impact gly-
cemic control and the development of micro 
and macrovascular complications17.

It was observed that residing in the Southe-
ast region was inversely related with acquiring 
insulin through the UHS and living in the Nor-
th region was related with not being able to 
acquire insulin. These results demonstrate the 
existing socioeconomic inequalities between 
Brazilian regions, knowing that the highest per 
capita household incomes are found in São 
Paulo (R$ 1,946.00) and Rio de Janeiro (R$ 
1,882.00) - located in the Southeast region, 
making it easier to purchase supplies with 
their own resources when compared to the 
Northeast and North regions, which have the 
lowest per capita household incomes in the 
country25.

In this study, living in neighborhoods in ru-
ral areas and state interior cities was related 
with greater difficulty in accessing supplies 
and not acquiring them through the UHS. The 
relationship between living in a rural area and 
not having received supplies from the UHS in-
dicates a spatial inequality that may reflect on 
the health of these individuals. The distance, 
time and cost of travel are factors that can 
make access to healthcare difficult26. Because 
the survey results also indicate that those who 
lived in rural areas did not need to purcha-
se these supplies in the 30 days prior to the 
survey, and they do not show a relationship 
between living in rural areas and other com-
plementary methods of acquisition (purchases 
and donations, for example), the hypothesis 
is suggested that there would be a possibility 
for these participants to stock up on some su-
pplies due to more difficult access.

The environment and its disparities have 
been studied to explain the influences on the 
behavior and health of individuals, since the 
impact of these socioeconomic and spatial di-
fferences on the health of the population is re-
cognized27. These environmental inequalities, 
in this study, demonstrated in the difficulties 
of acquiring supplies by people in rural are-
as, or in certain regions of the country, are 
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potentiated by socioeconomic characteristi-
cs, such as income, already discussed above. 
The importance of correlating the social, envi-
ronmental and economic aspects of health is 
highlighted, in order to develop policies that 
seek to intervene in these inequalities.

No other studies were found that evalua-
ted relationships related to the acquisition of 
lancets and the type of city, however, Verma 
et al.23 pointed out that the restriction of trans-
port due to the lockdown was one of the main 
factors for the unavailability of insulin in rural 
areas and semi-urban areas of India during the 
COVID-19 pandemic, which exposes the diffi-
culty of accessing these areas.

Furthermore, living in upper-class nei-
ghborhoods was related with buying insulin 
with one's own resources. In this sense, it is 
suggested that individuals who live in upper-
-class neighborhoods purchase supplies on 
their own and choose not to depend on the 
UHS. The use of FGM was also related with 
having better socioeconomic conditions. Ca-
ruso et al.28 found that adults with T1DM who 
used the FGM had a reduction in hypogly-
cemia episodes and less glycemic variability 
when comparing the data for the first two we-
eks of February 2020 and the lockdown pe-

riod in Italy. The benefits of using this system 
by people with T1DM who use multiple doses 
of insulin per day have already been descri-
bed in the literature29, however, one should 
pay attention to the access to this supply, sin-
ce the acquisition and maintenance costs can 
be a barrier to the use of this system.

Understanding the importance of main-
taining social distancing measures to limit 
the negative effects of the pandemic, it is 
known that economic problems will remain 
for a period post-pandemic. To minimize im-
pacts, policies are needed that increase public 
spending and invest in health care, especially 
among the most vulnerable30.

It is important to highlight that the present 
study has as limitations: the online format, whi-
ch excluded individuals who do not have regu-
lar access to electronic media or the internet, 
as well as the difficulty in reaching a represen-
tative sample of all Brazilian macro-regions. 
However, this is a pioneering study that cha-
racterizes the acquisition of supplies by peo-
ple with T1DM in Brazil during the COVID-19 
pandemic, a challenging public health period30, 
and can help in the planning of public policies 
that enhance adherence to treatment during 
and after the COVID-19 pandemic.

CONCLUSION

The results of the present study expose the 
economic and social inequalities in the acqui-
sition of supplies for blood glucose monitoring 
by adults with T1DM during the COVID-19 
pandemic in Brazil, since relationships were 
observed between the device used for blood 
glucose monitoring (glucometer or system 
Flash) and income, education, macro-regions, 
and type of city. Furthermore, there was a rela-
tionship between insulin acquisition and inco-

me, macro-region, and type of neighborhood; 
between acquisition of reagent strips and inco-
me; acquisition of lancets and income, type of 
city and neighborhood; and relationships be-
tween the use of the Flash System and income 
and type of neighborhood.

It was noted that worse socioeconomic con-
ditions are related with greater difficulty in ac-
quiring supplies and the better-off participants 
chose to buy supplies with their own financial 
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resources. Restricted access to PHC in more 
remote regions, financial limitation for the pur-
chase of supplies and difficulty in obtaining 
them through the UHS are factors related with 
worse adherence to treatment, since many pe-
ople had their family income harmed during 
the pandemic.

It is necessary to emphasize that the study is 
extremely important to identify how the access 
to supplies by the population with T1DM has 
been, and in this way, contribute to the esta-
blishment of strategies that facilitate access to 
services and supplies offered by the public sys-

tem. It is noteworthy that no other studies were 
found in Brazil that make similar descriptions, 
therefore, it is suggested that further research 
delve into the reasons related to difficulties in 
acquiring supplies and investigate the supply 
by the public health network. Moreover, it is 
emphasized that public policies are necessary 
to support people with T1DM, especially at 
times when financial vulnerability may occur, 
such as during and after the COVID-19 pande-
mic period, since T1DM is a chronic condition 
in which the person needs supplies continuou-
sly throughout life.
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