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ABSTRACT

Objective: To determine the impact of the pandemic on the
behavior of HbA1c levels in patients attending the Primary Health
Care network in the municipality of Talca (Chile). Material and
Method: An observational descriptive analysis of the population
controlled with HbA1c was performed in 2019, 2020, and 2021.
Laboratory data were obtained from a community database in an
Excel file and statistical analysis was performed using the SPSS
program. Results: 42% decrease in control visits was observed
in 2020; significant increase in HbAlc in 2020 compared to the
other years; HbA'c levels were higher in primary care centers with
smaller populations. Conclusions: The COVID-19 pandemic had a
significant impact on increasing HbA1c levels in diabetic patients.

"Ph.D Tecnologo Médico, Escuela de Enfermeria, Facultad de Salud, Universidad Santo Tomas, Talca, Chile.

2Ph D, Enfermera, Escuela de Enfermeria, Facultad de Salud, Universidad Santo Tomas, Talca, Chile.

3Ph D, Enfermera, Escuela de Enfermeria, Facultad de Salud, Universidad Santo Tomas, Talca, Chile.

“Tecndlogo Médico, Departamento de Salud de Talca, Talca, Chile.

*Ph.D. Profesora de Quimica, Departamento de Ciencias Pre-Clinicas. Facultad de Medicina, Universidad Catélica del Maule, Talca, Chile.
®Médico Cirujano, Escuela de salud, Facultad de Medicina, Universidad de O’Higgins, Rancagua, Chile.



mailto:rfuentealba5@santotomas.cl
mailto:rizquierdo@apstalca.cl
mailto:seba.mdtm@gmail.com
https://orcid.org/0000-0002-4017-502X
https://orcid.org/0009-0007-2049-6292
https://orcid.org/0000-0002-3463-9991
https://orcid.org/0009-0009-8820-5441
https://orcid.org/0009-0001-4568-7323
https://orcid.org/0009-0001-4915-3628
https://orcid.org/0000-0001-7042-7016

IMPACT OF THE COVID-19 PANDEMIC ON HBA1C LEVELS IN PRIMARY HEALTH CARE PATIENTS

RESUMEN

Objetivo: Determinar el impacto de la pandemia en el comportamiento de los niveles de HbAlc en
pacientes que asisten a la red de Atencién Primaria de Salud de la comuna de Talca. Material y Métodos:
Se realizé un analisis descriptivo observacional de la poblacién controlada con HbA1c durante los afios
2019, 2020y 2021. Los datos de laboratorio se obtuvieron de una base de datos comunitaria en un archivo
Excel y se sometieron a andlisis estadistico con el programa SPSS. Resultados: En 2020 se observé una
disminucién del 42% en la asistencia a los controles; un aumento significativo de la HbATc en 2020 en
comparacién con los demaés afios; los centros de atencién primaria con menor poblacién atendida tuvieron
niveles mas altos de HbA1c. Conclusiones: La pandemia de COVID-19 tuvo un impacto significativo en el
aumento de los valores de HbA1c en pacientes diabéticos.

RESUMO

Objetivo: Determinar o impacto da pandemia no comportamento dos niveis de HbAlc em pacientes
atendidos na rede de Atengdo Primaria a Saide do municipio de Talca (Chile). Materiais e métodos: Foi
realizada uma anélise descritiva observacional da populagédo controlada com HbA1c durante os anos de
2019, 2020 e 2021. Os dados laboratoriais foram obtidos de um banco de dados comunitadrio em um
arquivo Excel e submetidos a analise estatistica com o software SPSS. Resultados: Em 2020, foi observada
uma diminuigdo de 42% no comparecimento aos controles; um aumento significativo da HbA1c em 2020
em comparagdo com outros anos; os centros de cuidados primérios com uma populagdo menor atendida
apresentaram niveis mais elevados de HbA1c. Conclusbes: A pandemia de COVID-19 teve um impacto

significativo no aumento dos niveis de HbATc em pacientes diabéticos.

INTRODUCTION

According to the World Health Organization
(WHO), in the last three decades, there has been
an exponential increase in the number of diabetic
patients. This increase is due to unhealthy
lifestyles, a sedentary lifestyle, elevated con-
sumption of ultra-processed foods, and genetic
load™. It is estimated that 1 in 11 adults
worldwide currently suffer from the disease, with
China being the country that contributes the
most significant number of affected patients.
Diabetes Mellitus 2 (DM2) is the most common
variant of the disease® and represents the ninth
leading cause of death worldwide, and it is
estimated that by 2030 it will be in seventh place
among these causes®. According to data from
the Organization for Economic Cooperation and
Development (OECD), in its report “Panorama
of Health 2021,” Chile is sixth among the
countries with the highest number of diabetic
patients®”. The Chilean Ministry of Health
(MINSAL) indicates that the main risk factors for
the development of DM2 include obesity and
aging. The 2016-2017 national health survey
carried out by this Ministry, evidenced that the
highest percentage of respondents who met the
profile of an obese person had a higher average
age, and a higher rate were women. And a more
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significant number of obese people lived in rural
areas®. Likewise, the MINSAL indicates that
the most appropriate test to diagnose diabetes
(together with the patient's symptoms and
physical examination) is fasting blood glucose, in
doubtful cases, it recommends complementing
the oral glucose tolerance test and glycated
hemoglobin (HbA1c). The latter is the reference
test for monitoring the pathology since it is a
representation of the blood glucose levels of the
last 120 days, as well as a predictive indicator
of disease complications such as diabetic foot
lesions, chronic kidney disease, and diabetic
retinopathies, exponentially increasing their
condition for each point that the percentage of
glycated hemoglobin increases® 7.

HbA1c is the most abundant of the minor
hemoglobin components in human erythrocytes
(80% of HbA1). It is defined as the condensation
of glucose in the N-terminal portion of the beta
chain of hemoglobin A®. The values taken into
consideration for this parameter are average
HbA1c < 5.7%; prediabetes = 5.7% and < 6.5%;
diabetes = 6.5%. Since the test can be performed
at any time of day, the American Diabetes
Association (ADA) has recommended the use of
HbA1c to diagnose diabetes and to define the
category of highest risk of complications®. In
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Chile, the MINSAL recommends using HbAlc
only as a complementary test in the diagnosis
of DM, given that not all clinical laboratories
have adequate equipment (high-performance
liquid chromatography [HPLC] and immunoassay
methodologies) for its measurement, which
provides great variability in the results of the
same sample. However, he supports using
this parameter to monitor patients diagnosed
with diabetes”. As a result of the COVID-19
pandemic, many patients stopped attending
their medical check-ups. Various studies indicate
that the diabetic population worsened their
HbA1c levels compared to how they maintained
this parameter before the pandemic, along with
the decrease in their medical check-ups'-'3.
In Chile, 2019 there were still no known cases
of patients infected by the Sars Cov 2 virus. In
2020, the highest number of infected patients
was recorded, while 2021 the pandemic was in
remission. In this regard, no studies are showing
that diabetic patients have changed their
frequency of medical care and that their HbA1c
levels have changed trend.

In the commune of Talca, the strategy used to
care for diabetic patients during the pandemic
focused on telemedicine, specifically phone
consultations, as healthcare teams were primarily
dedicated to managing the health emergency.
Under these circumstances, it was assumed
that previously controlled diabetic patients
could become destabilized, and those already
destabilized would experience a worsening of
their condition. Nursing staff played a crucial
role during the COVID-19 pandemic, and their
role remains essential, as they are the healthcare
professionals closest to the community, with the
ability to identify early alterations in HbA1c levels,
educate patients on self-care and treatment
adherence, and design interventions to minimize
the risk of complications associated with this
disease. The pandemic significantly disrupted
care dynamics, prompting a re-evaluation of
follow-up and care strategies. This study aims to
determine the impact of the pandemic on the
behavior of HbAlc levels in patients attending
the Primary Health Care (PHC) network in the
commune of Talca. Understanding this reality is
crucial for nursing staff, as it will provide them with
valuable tools to address future pandemics more

effectively like the one recently experienced.
This way, they will be able to optimize the care of
chronic patients and ensure better allocation of
resources and care.

MATERIAL AND METHOD

Type of Study: The study was designed as a des-
criptive observational study with a quantitative

approach.

Population and unit of analysis: The population
considered in this study includes patients
who attended one of the 12 PHC units in the
commune of Talca, whose HbA1c levels were
measured using the HPLC technique. The unit of
analysis was any person who underwent HbA1c
measurement, regardless of whether they had a
diagnosis of DM2, as no data were provided to
differentiate between individuals with or without
this diagnosis.

Data collection: The data were obtained from
the Community Clinical Laboratory of Talca,
located in the Magisterio Family Health Center
(CESFAM), which processes samples from the
entire PHC network in the municipality. This
laboratory maintains rigorous quality control,
reporting a variation of 1.7% for normal samples
(level 1) and 1.8% for pathological samples (level
2) in HbA1c measurements, ensuring precision
and consistency in the results. Out of 99077
samples analyzed between January 2019 and
December 2021, 64268 were selected that met
all inclusion criteria. Inclusion criteria considered
data encompassing the variables sex (nominal
variable), age (ratio variable), PHC service where
the sample was taken (nominal variable), and
HbA1c value (ratio variable). Data from PHC
services that came into operation after 2019
were excluded. Incomplete or missing data were
excluded. Given the large number of people who
attended in the municipality, it was impractical to
obtain informed consent from each patient.

To measure the impact of the COVID-19
pandemiconHbA1clevels, HbATcmeasurements
were compared before, during, and after the
critical period of the pandemic (2019, 2020, and
2021). The impact was defined as any significant
variation in average HbATc levels between
these three years. The average HbAlc values
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considered were normal < 5.7%; prediabetes =
5.7% and < 6.5%; diabetes = 6.5%.

Data processing and analysis: Were automated
using SPSS software to minimize potential sources
of bias, reducing subjective influence from the
researchers. Regular equipment calibration and
quality control procedures were implemented
in the laboratory to ensure measurement
accuracy. Additionally, the database was
cleaned thoroughly to eliminate incomplete or
inconsistent records.

Data analysis was conducted using SPSS
version 29.0. Normality tests, such as the
Kolmogorov-Smirnov  test, and descriptive
analyses were performed. Comparisons between
men and women were made using the Mann-
Whitney U test, and comparisons between
HbA1lc, year, and origin were conducted using
the Kruskal-Wallis test.

Ethical aspects: The use of data was authorized
by the Scientific Ethics Committee of the
Universidad Santo Tomés under code Exp-23-01,
following the Helsinki guidelines.

RESULTS

Of the samples processed at the Community
Clinical Laboratory of Talca, 64268 HbA1c results
were analyzed (60.45% women), including data
on age (66.53 * 12.69 for men and 64.90 + 13.55
for women), sex, and PHC service where the
sample was taken (a total of 11 PHC services).
Of the total samples in which the HbA1c%
parameter was measured, 24842 (38.7%) were

processed in 2019, 14465 in 2020 (22.5%), and
24961 (38.8%) in 2021.

Table 1 shows the mean HbA1c and respective
percentiles (P25, P50, and P75), classified by sex
and year. The mean HbAcin the total population
was 7.67% in 2019, 8.01% in 2020, and 7.82%
in 2021. A significant increase is observed in the
mean HbA1c% value in 2020 compared to 2019,
corroborated by observing the P75. These values
tend to decrease during 2021 but remain above
the 2019 mean. There is a significant difference
in the mean HbA1c% value of the total sample
when comparing 2019 with 2020 (p = 0.000)
and comparing 2020 with 2021 (p = 0.000). A
significant increase in the HbA1c% value of men
and women is observed when comparing 2019
with 2020, with the average HbA1c% of men
being higher in all years of comparison. In the
case of women, HbA1c% levels in 2021 reached
values like those recorded before the COVID-19
pandemic. There is a significant difference when
comparing the average HbA1c% value between
men and women, in all years (p < 0.001).

Graph 1 indicates the percentage of samples
in which the HbAlc parameter was analyzed,
separated by HbAlc range, sex, and year. The
number in the center of the bar indicates the
percentage of subjects, male or female, who
are classified in a specific HbA1c range in a
specific year. The percentages are separated
according to sex, for example, 100% of women
is obtained by adding the numbers inside all red
bars. In all years, the highest rate of samples
is in the HbA1c range between 6.1% and 7%,
and in this same HbA1c range the percentage

Table 1. Number of patients analyzed in the Talca Community Clinical Laboratory who had HbA1c measured,

period 2019 to 2021 (n= 64.268).

Year (n°) Mean HbA1¢% =+ SD P25 P50 P75 Sex (n°) Mean HbA1c% by Sex = SD
7,67 £1,92 6,3 7,1 8,6 Man (9763) 7,73 1,91

2019 (24842)
Woman (15079) 7,63 1,92
8,01 £ 2,21 6,3 7.3 9,3 Man (5831) 8,09 + 2,20

2020 (14465)
Woman (8634) 7,95+2,21
7,82+2,18 6,2 7.1 9 Man (9826) 7,96 +2,19

2021 (24961)
Woman (15135) 773217
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of samples measured from women is higher
than that from men in the years analyzed. When
analyzing the sample by year, patients with
HbA1c values less than or equal to 7% in 2019,
2020, and 2021 correspond to 49.42%, 44.56%,
and 49.16% respectively. Patients assessed as
prediabetic (HbA1c between 5.7% and 6.4%) in
2019, 2020, and 2021 corresponded to 25.87%,
22.22% and 25.94% respectively. In all years,
for the HbA1c range of 7.1% to 10%, the rate
for men is always higher than that for women.
As described previously, the most critical range
of HbAlc corresponds to the range = 10.1%,
which for 2019 and 2020 remained around 5%
but exceeded this value for 2021 with statistically
significant differences (p < 0.001). Furthermore,
for this range, the percentage of men is higher
than that of women during 2020 and 2021.
When comparing the HbA1c values between the

three years, it is verified that there are significant
differences between the years 2019 and 2020 (p
< 0.001) and between the years 2020 and 2021
(p <0.001). When comparing the years 2019 and
2021, it is verified that there are no significant
differences (p = 0.144).

Graph 2 shows the percentage of samples
in which the HbAlc parameter was analyzed,
separated by the HbA1c range, PHC in which
the sample was taken, and year. For 2019, the
highest rate of samples from all PHC was in the
HbA1c range between 6.1% and 7%. However,
this distribution varies for 2020 and 2021,
observing a shift towards values greater than
7% of HbAlc, specifically for the Carlos Trupp
Community Family Health Center (CECOSF)
population in 2020 and for people coming from
Posta Mercedes in 2021. This latest PHC service
is in a rural sector of the commune of Talca.

Graph 1. Percentage of patients analyzed at the Talca Community Clinical Laboratory who had their HbA1c measured,
classified by year, by sex and by HbA1c range, during the period from 2019 to 2021 (n = 64,268).

CIENCIA Y ENFERMERIA (2024) 30:21



IMPACT OF THE COVID-19 PANDEMIC ON HBA1C LEVELS IN PRIMARY HEALTH CARE PATIENTS

Graph 2. Percentage of patients analyzed at the Talca Community Clinical Laboratory who had their HbA1c measured,
classified by year, by HoAlc range, and by origin, during the period from 2019 to 2021 (n = 64,268).

DISCUSSION

The number of samples in which the HbA1lc
parameter was measured during the pandemic
decreased in the critical months of confinement
and the average HbA1c value increased in
this period. These results coincide with those
described by Biamonte et al., who analyzed
anthropometric and HbAlc measurements
during confinement and found a significant
increase in both parameters®. However, other
studies showed that controlled diabetic patients
improved their HbA1c levels during confinement.
Tannus et al. found an improvement in HbAlc
results in diabetic patients associated with the
control of insulin therapy during the COVID-19
confinement period™. This result is likely due
to the increased time available for frequent
self-monitoring of blood glucose at home
and adjustments in insulin therapy. Probably,
the patients had better access to control via
telematics than patients in our study, who were
only contacted by telephone and on specific
occasions due to the health contingency. This
would partly explain the difference in HbA1c
levels in both studies, since in our PHC services
direct care was modified with the intention that
health personnel would dedicate themselves
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to the care of serious cases of infected patients
by the Sars Cov 2 virus and to prevent chronic
patients from contracting the disease. During this
period, PHC services were implemented to care
for diabetic patients through telephone calls,
and only some diabetic patients were called,
generally, those most compromised in their
healtht"®. Regarding the number of samples in
which HbA1c was measured, this study revealed
that the samples decreased by 42% in 2020
compared to 2019 (considering 2019 as a period
of attention within normality for the number of
samples analyzed), which coincides with the
confinement measures applied by the State, and
which agrees with other studies that showed a
decrease in the number of visits for the same
reason. Bancks et al. reported an 8% increase in
non-attendance of diabetic patients during the
pandemic period"”, which coincides with the
trend found in the present study, although to a
lesser extent. On the other hand, Cuevas et al.
reported that 32% of diabetic patients stopped
controlling their HbA1c in the year 2020%%, which
is similar to the results reported here. However,
Tullo et al. reported an increase in the number
of cares for diabetic patients during the year
202019, which they assume may be due to the
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increase in mortality in diabetic patients infected
with COVID-19, and which stimulated this
population to carry out an exhaustive control of
their underlying disease. With the background
obtained in this study, a certain explanation
cannot be found as to why the number of samples
analyzed in our population decreased; however,
it can be assumed that factors that influenced
this trend could be the fear of contracting the
disease. COVID-19 disease, the lack of personnel
to care for chronic diseases, and an inadequate
strategy to maintain control of these patients in
the context of the pandemic by health personnel,
among other causes. Regarding the number of
samples analyzed per year and classified by sex,
it was found in this study that most people who
control their HbA1c are women. This behavior
was maintained in the three years analyzed,
probably due to the good self-care practices
that women usually develop. In a comparative
study between men and women on foot care
and other risk factors for the diabetic population,
Rossaneis et al. showed that the low frequency
of drying of the interdigital spaces, the lack of
periodic evaluation of the feet, unsatisfactory
hygiene, among other factors, was significantly
higher among men than among women®.
Regarding the HbA1c ranges classified by sex
and year, we found no significant differences in
the values between 2019 and 2021. However,
a significant difference is observed when
comparing both periods with the year 2020. This
phenomenon may be because the health checks
were carried out mainly in symptomatic people
at high risk of complications from diabetes. A
bibliographic review by Jacome dos Santos et
al. concluded that diabetic patients prioritized
individual care measures over direct care offered
by the health system during the pandemic®”,
which could justify that most low-risk diabetic
patients prefer self-care. Only those complicated
diabetic patients were controlled in the HbA1c
parameter. It should be noted that for the range
of HbA1c = 10.1%, there was an increase in the
percentage of samples analyzed in 2021, which
was not present in previous years. This increase
is probably explained by an increase in patients
whose disease worsened. This result coincides
with what was described by Foppa et al., who

point out that the quality-of-care indicators of a
group of diabetic patients showed a significant
worsening during 2020 compared to 2019@2.
They state that one of the reasons for the
worsening of these indicators (among which is
HbA1c) is the cancellation of controls by PHC
services. Regarding the PHC, it is observed that
those with the smallest population of patients
controlled by the HbAlc parameter have the
highest mean HbA1c value. This result may
indicate that non-standardized strategies for the
population that controls this parameter should
be used at the community level. Regarding
the percentage of samples in which the HbA'c
parameter was measured, classified by origin and
year, the present study shows that the percentage
of samples decreased in all CESFAM analyzed
in 2020. Even so, it is observed that CESFAM
Las Americas and CESFAM Faustino Gonzalez
present a significant increase in the percentage
of patients who are classified as “controlled” for
the HbA1c parameter in 2020, this percentage
being higher than that shown in 2019, which
allows us to infer that the intervention strategies
for chronic patient care may be more effective for
care. These results coincide with those reported
by Walker et al.,, who described improved
HbA1c levels in diabetic patients who received
telematic medical care during the pandemic®.
The coincidence between both results lies in
the good monitoring strategies of the diabetic
population. In the case of PHC Las Americas, it
is known that the personnel assigned to care for
diabetic patients carried out the most exhaustive
follow-up possible in the telematic modality
and with the tools available at the time, mainly
by telephone call. Regarding the HbA1c values
analyzed by month and year, the months with the
highest HoA1c values occurred in April, May, and
June of 2020, which coincide with the period of
strict confinement. This upward trend in values is
maintained until August 2021, which coincides
with the lifting of strict containment measures.
This result coincides with that reported by Jin et
al., who points out that the rise in HbAlc values
in diabetic patients coincided with the period of
confinement in China and that this social distan-
cing led to a decrease in physical activity and a
change in the eating habits of diabetic patients®.
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In addition, lifestyle changes caused deterioration
in metabolic status and glycemic control.

The results of this study provide valuable
insights into the impact of the COVID-19
pandemic on HbA'c levels in patients attending
the PHC network in the municipality of Talca.
However, generalizing these findings to other
populations should be cautiously approached.
The demographic, socioeconomic, and health-
care access characteristics of Talca during the
pandemic may not be representative of different
regions, both nationally and internationally.
Nevertheless, the findings could apply to similar
contexts, particularly in rural or semi-urban
areas where limitations in in-person care and
reliance on telemedicine were prevalent during
the pandemic. Future studies should replicate
this research in other regions with different
population  characteristics and  healthcare
structures to improve external validity.

This study has several limitations that should
be considered when interpreting the results.
First, it was impossible to differentiate between
patients with and without a diagnosis of DM2 due
to the lack of specific data. This limits the ability
to accurately analyze the behavior of HbA1lc
levels in defined patient subgroups. Second,
data collection relied on records provided by
the Community Clinical Laboratory of Talca.
This could introduce selection bias by excluding
patients not undergoing testing during the study
period. The inability to obtain further information
on patients’ risk factors, such as lifestyle or
socioeconomic status, also limits the analysis of
potential confounding factors. Finally, while the
use of the HPLC technique ensures high precision
in HbA1c measurements, variability between
different health centers and the conditions of
telemedicine during the pandemic could have
influenced the consistency of the results. These
limitations suggest additional studies addressing
these constraints to confirm and expand upon
the findings presented.

During the COVID-19 pandemic, nursing staff
was key in monitoring and controlling chronic
diseases like diabetes. Despite the challenges
posed by health restrictions, nurses adapted
to new modes of care, including telemedicine
and remote monitoring. This work was crucial
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in mitigating the negative impact of lockdown
measures on HbA1c levels, as their intervention
allowed for some level of glycemic control in
many patients, despite the reduction in the
frequency of in-person check-ups®-2").

CONCLUSION

The COVID-19 pandemic significantly impacted
HbAlc levels in patients attending the PHC
network in the commune of Talca. There was
an increase in HbA'lc levels in most patients,
suggesting that lockdown measures, the
possible reduction in the frequency of medical
check-ups, and changes in lifestyle habits, may
have negatively affected diabetes control during
this period. The number of patients with HbA1c
parameters checked decreased significantly in
the pandemic year 2020, compared to 2019,
recovering in 2021 when mobility restrictions
were lifted. The number of women who control
the HbA1c parameter is higher than that of men,
regardless of the year analyzed. By 2021, more
men with critical HbA1c values will be observed
than women. The highest mean HbA1c values are
recorded in PHC in rural areas. The months with
the highest HbA1c records were April, May, and
June 2020. These findings provide additional
justification for optimizing intervention strategies
for patients with diabetes in new episodes of
social confinement due to new pandemics.
Nursing staff was essential in caring for diabetic
patients during the COVID-19 pandemic. Their
ability to adapt to new circumstances, using
resources such as telemedicine and remote
monitoring, was crucial in reducing the adverse
impacts on diabetes management in the Primary
Health Care network. These efforts highlight the
importance of strengthening and supporting the
work of nursing staff, especially during times of
health crises.

Funding: The research was conducted with its
resources.

Conflicts of interest: The authors declare they
have no conflicts of interest.

Acknowledgment: We thank CESFAM Magis-
terio for allowing access to the analyzed data.



Fuentealba-Leyton, R., Noack-Segovia, J., Levet-Herndndez, M., Izquierdo-Valenzuela, R., Rodriguez-Becerra, M., Miranda-Pifia, S.,

Responsibility of the author

Roberto Antonio Fuentealba-Leyton: Concep-
tualization, data curation, formal analysis,
investigation, design and development of the
methodology, project administration, provision
of study materials, software programming, and
design, supervision and leadership in planning,
validation of results, data visualization, drafting
of the original manuscript, and subsequent
review and editing.

Jessica Pamela Noack-Segovia: Conceptuali-
zation, data curation, formal analysis, investi-
gation, design and development of the
methodology, provision of study materials,
validation of results, data visualization, drafting
of the original manuscript, and subsequent
review and editing.

Maria Cristina Levet-Hernandez: Formal analy-
sis, investigation, design, and development of
the methodology, provision of study materials,
validation of results, data visualization, drafting
of the original manuscript, and subsequent
review and editing.

Rafael Antonio lzquierdo-Valenzuela: Parti-
cipated in the formal analysis, investigation,
design, and development of the methodology,
provision of study materials, validation of
results, data visualization, drafting of the original
manuscript, and subsequent review and editing.
Maria José Rodriguez-Becerra: Collaborated
in the formal analysis, investigation, design, and
development of the methodology, provision
of study materials, validation of results, data
visualization, drafting of the original manuscript,
and subsequent review and editing.

Sebastian Alfonso Miranda-Pifia: Contributed
to the formal analysis, investigation, design, and
development of the methodology, provision
of study materials, validation of results, data
visualization, drafting of the original manuscript,
and subsequent review and editing.

REFERENCES

1. OPS/OMS. Diabetes [Internet]. 2023 [cited 2023
mar 31]. Disponible en: https://www.paho.org/es/
temas/diabetes

2. Hoogwerf BJ. Type of diabetes mellitus: Does it
matter to the clinician? Cleve Clin J Med [Internet].
2020 [cited 2023 mar 31]; 87(2): 100-8. Available

10.

11.

12.

from: http://dx.doi.org/10.3949/ccjm.87a.19020
Quesada MY. Diabetes mellitus: un problema
de salud en Cuba. Rev cubana med [Internet].
2019 [cited 2023 mar 31]; 58(4): 1-4. Available
from: http://scielo.sld.cu/scielo.php?script=sci_
arttext&pid=50034-75232019000400001

OECD. Health at a Glance 2021: OECD Indicators
[Internet]. Paris: Organisation for Economic Co-
operation and Development; 2021 [cited 2023 aug
29]. Available  from: https://www.oecd-ilibrary.
org/social-issues-migration-health/health-at-a-
glance-2021_ae3016b%-en

Parra-Soto S, Leiva-Ordofiez AM, Troncoso-Pantoja
C, Matus-Castillo C, Petermann-Rocha F, Martinez-
Sanguinetti MA, et al. Asociacién entre adiposidad
y diabetes mellitus tipo 2 segin nivel educacional
en poblacién chilena: resultados de la Encuesta
Nacional de Salud 2016-2017. Rev Med Chile
[Internet]. 2021 [cited 2023 mar 31]; 149(6): 819-28.
Available  from: http://dx.doi.org/10.4067/s0034-
98872021000600819

Campuzano-Maya G, Latorre-Sierra G. La HbA1c en
el diagndstico y en el manejo de la diabetes. Med
Lab [Internet]. 2010 [cited 2023 mar 31]; 16(05-06):
211-41. Available  from: https://pesquisa.bvsalud.
org/portal/resource/pt/lil-573510

Pellegrini P, Céardenas C, Pino R, Moscoso H.
Recomendaciones sobre el uso de hemoglobina
glicada alc (HbA1c) en el diagndstico de diabetes
mellitus. Instituto de Salud Publica de Chile
[Internet]. 2021 [cited 2024 may 16]; 1(1): 1-12.
Available  from: https://www.ispch.cl/wp-content/
uploads/2022/06/Recomendaciones-sobre-el-uso-
de-HbA1c-en-el-diagnostico-de-Diabetes-Mellitus.
pdf

Bracho M, Stepenka V, Sindas M, Rivas Y, Bozo M,
Duran A. Hemoglobina glicosilada o hemoglobina
glicada, ;cuél de las dos? Saber [Internet]. 2015
[cited 2024 may 16]; 27(4): 521-9. Available
from:  https://ve.scielo.org/scielo.php?script=sci_
arttext&pid=51315-01622015000400002

Wang M, Hng TM. HbA1c: More than just a number.
Aust J Gen Pract [Internet]. 2021 [cited 2024 may
16]; 50(9): 628-32. Available  from: http://dx.doi.
org/10.31128/AJGP-03-21-5866

American Diabetes Association. Diabetes Care
[Internet]. 2019 [cited 2023 mar 31]. Classification
and Diagnosis of Diabetes: Standards of Medical
Care in Diabetes-2020. Available from: https://doi.
org/10.2337/dc20-S002

Hirsch AG, Nordberg CM, Bandeen-Roche K,
Pollak J, Poulsen MN, Moon KA, et al. Urban-Rural
Differences in Health Care Utilization and COVID-19
Outcomes in Patients With Type 2 Diabetes. Prev
Chronic Dis [Internet]. 2022 [cited 2024 may
16]; 19(1): 1-13. Available  from: http://dx.doi.
0rg/10.5888/pcd19.220015

Rivera AS, Plank M, Davis A, Feinstein MJ, Rusie

CIENCIA Y ENFERMERIA (2024) 30:21 n


https://doi.org/10.2337/dc20-S002
https://doi.org/10.2337/dc20-S002

IMPACT OF THE COVID-19 PANDEMIC ON HBA1C LEVELS IN PRIMARY HEALTH CARE PATIENTS

13.

14.

15.

16.

17.

18.

19.

LK, Beach LB. Assessing widening disparities in
HbA1c and systolic blood pressure retesting during
the COVID-19 pandemic in an LGBTQ+-focused
federally qualified health center in Chicago: a
retrospective cohort study using electronic health
records. BMJ Open Diabetes Res Care [Internet].
2022 [cited 2024 may 16]; 10(6): 1-10. Available from:
http://dx.doi.org/10.1136/bmjdrc-2022-002990
Kim E, Kojima N, Vangala S, Dermenchyan A,
Lambrechts S, Grossman M, et al. Impact of
CQOVID-19 on Primary Care Quality Measures in an
Academic Integrated Health System. J Gen Intern
Med [Internet]. 2022 [cited 2024 may 16]; 37(5):
1161-8. Available from: http://dx.doi.org/10.1007/
s11606-021-07193-7

Biamonte E, Pegoraro F, Carrone F, Facchi |,
Favacchio G, Lania AG, et al. Weight change
and glycemic control in type 2 diabetes patients
during COVID-19 pandemic: the lockdown effect.
Endocrine [Internet]. 2021 [cited 2024 may 16];
72(3): 604-10. Available from: http://dx.doi.org/
10.1007/s12020-021-02739-5

Tannus LRM, Zapelini RM, Cabizuca CA, Abi-Abib
RC, Matheus ASM, Calassara PC, et al. Effect of
the COVID-19 pandemic on glycemic control in
Brazilian patients with type 2 diabetes. Endocrine
[Internet]. 2022 [cited 2024 may 16]; 77(3): 455-60.
Available from: http://dx.doi.org/10.1007/s12020-
022-03137-1

Huaiquian-Silva J, Espinoza-Venegas M, Rios-
Bolafios M. Salud digital en el control de pacientes
crénicos durante la pandemia: la mirada del equipo
de salud. Cienc enferm [Internet]. 2022 [cited 2024
nov 11]; 28(1): 1-15. Available  from: https//doi.
org/10.29393/CE28-32SDJM30032

Bancks MP, Lin MY, Bertoni A, Futrell WM, Liu
Z, Ostasiewski B, et al. Impact of the COVID-19
Pandemic on Diabetes Care Among a North Carolina
Patient Population. Clin Diabetes [Internet]. 2022
[cited 2024 may 16]; 40(4): 467-76. Available from:
http://dx.doi.org/10.2337/cd21-0136

Cuevas FFJ, Gutiérrez GJC, Garcia MMR, Iglesias
GMJ, Cabrera delA, Aguirre-Jaime A. Impacto de
la alteracién de la continuidad asistencial en los
pacientes con diabetes tipo 2 durante la pandemia
de COVID-19. Medicina de Familia SEMERGEN
[Internet]. 2022 [cited 2024 may 16]; 48(5): 308-
15. Available from: http://dx.doi.org/10.1016/].
semerg.2022.02.007

Tullo JE, Lerea MJ, Lépez P, Alonso L. Impacto de
la COVID-19 en la prestacién de los servicios de
salud esenciales en Paraguay. Rev Panam Salud
Publica [Internet]. 2020 [cited 2024 may 16];44(1):1-
8. Available from: http://dx.doi.org/10.26633/

CIENCIA Yy ENFERMERIA (2024) 30:21

20.

21.

22.

23.

24.

25.

26.

27.

RPSP.2020.161

Rossaneis MA, Haddad M do CFL, Mathias TA de F,
Marcon SS. Differences in foot self-care and lifestyle
between men and women with diabetes mellitus.
Rev Lat Am Enfermagem [Internet]. 2016 [cited
2024 may 16]; 24(1): 1-8. Available  from: http://
dx.doi.org/10.1590/1518-8345.1203.2761
Jacome-dos Santos CL, dos Santos-Silva A, Maia-
Matias LD, de Brito-Nunes W, Lopes-Costa MM,
Lima-de Andrade L, et al. Medidas de promocién de
la salud en personas con diabetes mellitus durante
la covid-19: una revisién integradora. Enferm glob
[Internet]. 2022 [cited 2024 may 16]; 21(67): 618-
54. Available  from: http://dx.doi.org/10.6018/
eglobal.503471

Foppa L, Alessi J, Nemetz B, de Matos R, Telo GH,
Schaan BD. Quality of care in patients with type 1
diabetes during the COVID-19 pandemic: a cohort
study from Southern Brazil. Diabetol Metab Syndr
[Internet]. 2022 [cited 2024 may 16]; 14(1): 1-8.
Available from: http://dx.doi.org/10.1186/s13098-
022-00845-6

Walker B, Stoecker C, Shao Y, Nauman E, Fort D,
Shi L. Telehealth and Medicare Type 2 Diabetes
Care Outcomes. Med Care [Internet]. 2023 [cited
2024 may 16]; 61(4): 77-82. Available from: http://
dx.doi.org/10.1097/MLR.0000000000001724

Jin J, Lee SW, Lee WK, Jeon JH, Kim JG, Lee IK,
et al. Year-Long Trend in Glycated Hemoglobin
Levels in Patients with Type 2 Diabetes during the
COVID-19 Pandemic. Endocrinol Metab (Seoul)
[Internet]. 2021 [cited 2024 may 16]; 36(5): 1142-
6. Available from: http://dx.doi.org/10.3803/EnM.
2021.1154

Loyola da STC, de Medeiros PFAK, Brito doOC, de
Mesquita XSS, Bezerra de MEA et al. El impacto
de la pandemia en el rol de la enfermeria: una
revision narrativa de la literatura. Enferm glob
[Internet]. 2021 [cited 2024 nov 11]; 20(63): 502-
43. Available from: https://dx.doi.org/10.6018/
eglobal.454061

Velasco RJ, Solera-Albero J, Tarraga-Lépez PJ.
Rol de enfermeria dentro del equipo de Atencion
Primaria de Salud en tiempos de COVID-19. J
negat no posit [Internet]. 2021 [cited 2024 nov
11]; 6(4):728-33. Available from: https://dx.doi.
org/10.19230/jonnpr.4130

Arias JMV, Mantovani M de F, Paes RG, Oliveira
VBCA de, Paz VP, Santo-Neto AF do E. Cuidados en
enfermeria a personas con enfermedades crénicas
e infeccion pulmonar por coronavirus: revision
integrativa. Aquichan [Internet]. 2021 [cited 2024
nov 11]; 21(2):1-16. Available from: https://doi.
org/10.5294/aqui.2021.21.2.2

Todos los contenidos de la revista Ciencia y Enfermeria se publican bajo una Licencia Creative Commons Reconocimiento 4.0
Internacional y pueden ser usados gratuitamente, dando los créditos a los autores y a la revista, como lo establece la licencia



https://creativecommons.org/licenses/by/4.0/deed.es
https://creativecommons.org/licenses/by/4.0/deed.es

	_Hlk161395398
	_Hlk149568147
	_Hlk149568189
	_Hlk149568342
	_Hlk149568574
	_Hlk147337030
	_Hlk161395588
	_Hlk161395637
	_heading=h.3dy6vkm
	_heading=h.1t3h5sf
	_heading=h.2jxsxqh
	_heading=h.z337ya
	_Hlk167385218
	_Hlk171345765
	_Hlk171170741
	_Hlk170379406
	_Hlk112764557
	_Hlk172172910
	_Hlk172102994
	_Hlk172108755
	_Hlk172108797
	_Hlk172103080
	_a0rab4ho4r7l
	_yq1ns4vzxpbp
	_Hlk176188376
	_Hlk176187928
	_Hlk176379733
	_Hlk176462867
	_Hlk177148956
	_Hlk156420317
	_Hlk156420395
	_Hlk178010087
	_Hlk178010401
	_Hlk178158398
	_Hlk178158610
	_Hlk178159086
	_Hlk178159037
	_heading=h.gjdgxs
	_Hlk178615175
	_Hlk176771734
	_Hlk176771842
	_Hlk176771995
	_Hlk176772076
	_Hlk178450425
	_Hlk176772805
	_Hlk176772856
	_Hlk178701882
	_Hlk178702480
	_Hlk178701020
	_Hlk178701229
	_Hlk179303356
	_Hlk179303282
	_heading=h.gjdgxs
	_heading=h.4d34og8
	_heading=h.3dy6vkm
	_heading=h.iptezog7l2yk
	_heading=h.1dlkp564s5ix
	_heading=h.xhss9ckq1rfu
	_heading=h.g3vqbulsfvp
	_heading=h.1fob9te
	_Hlk180062027
	_Hlk180063906
	_heading=h.1t3h5sf
	_Hlk180422323
	_Hlk180421317
	_Hlk180421027
	_heading=h.gjdgxs
	_Hlk161775953
	_Hlk180001370
	_Hlk181477925
	_Hlk180001524
	_Hlk161775978
	_Hlk126527985
	_Hlk180001832
	_Hlk181892344
	_Hlk181462298
	_Hlk128256637
	_Hlk179628575
	_Hlk181462084
	_Hlk181477862
	_Hlk180002766
	_Hlk180002159
	_Hlk180002365
	_Hlk181462773
	_Hlk181462812
	_Hlk181463333
	_Hlk162898625
	_heading=h.gjdgxs
	_Hlk180699774
	_Hlk179761678
	_Hlk179279525
	_Hlk182077981
	_Hlk182078602
	_Hlk182078805
	_Hlk182681308

