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 Background: To determine the association between coronavirus disease-2019 (COVID-19), medical attention and 

self-care of patients with type 2 diabetes (T2DM) at the Archbishop Loayza National Hospital.  

Methods: This analytical cross-sectional study, involved interviewing 181 T2DM patients and recording their 

actions regarding three aspects–self-care measures, medical care, and spending on medicines–before and during 

the pandemic. The relationships between the variables were established using descriptive and analytical 

statistics.  

Results: During the pandemic, self-care decreased to 37%; 26% had access to medical care. Patients in the 
provinces experienced better self-care (Lima: 35%; Provinces: 61%; p=0.002). Patients with comorbidities also 

took good care of themselves (with comorbidities: 41%; without comorbidities: 29%; p=0.036).  

Conclusions: COVID-19 had a negative influence on T2DM patients regarding self-care and medical care. One out 

of four patients received medical care. Additionally, being outside Lima and having comorbidities were associated 

with better self-care during the pandemic. 
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INTRODUCTION 

The world is facing an unprecedented coronavirus disease–

2019 (COVID-19) infection since 2019 [1, 2]. This infection 

causes several clinical manifestations in patients, including 

neurological manifestations ranging from headaches, 

dizziness, neuralgia, and neuropathy to musculoskeletal 

disorder symptoms and myalgia. People with chronic diseases 

have been shown to be at a higher risk of developing severe 

diseases and complications. Additionally, they are likely to 

require more medical care and also have higher rates of 

mortality resulting from COVID-19 and diseases such as 

diabetes, cardiovascular disease, and hypertension, among 

many others [2, 3]. This has created a serious situation for Peru 

as it has been one of the most affected countries worldwide, 

with a lethality rate of approximately 9% [4].  

Type 2 diabetes (T2DM) is a chronic comorbidity more 

frequently present in COVID-19 patients, ranging from 5.7% to 

5.9% in mild cases, and between 22.2% and 26.9% in severe 

cases [5, 6]. In Peru, 11.8% of the patients with severe COVID-

19 were diabetic [7]. These patients could reduce the risk of 

serious illnesses by controlling their disease. For example, 

taking the medication regularly and continuing timely check-

ups with their physicians are essential. However, owing to the 

magnitude of the current pandemic, the healthcare systems 

tended to collapse, thus disrupting these patients’ usual care 

measures [8, 9].  

According to the International Diabetes Federation, Peru 

had approximately one and a half million diabetic patients in 

2019, accounting for 6.7% of the total population [10]. Hence, 

managing this disease and the patients is essential as they can 

develop complications due to COVID-19 [8, 11, 12]. However, 

this is usually difficult owing to the various factors and 

limitations in our health system [12-14]. For example, a report 

by the Peruvian Ministry of Health showed that medical care for 

diabetes mellitus (DM) had decreased by 46% in 2020, and in 

some hospitals, this decrease was up to 26% in comparison 

with the 2019 reports [15].  

Several studies have reported the barriers affecting the 

control over diabetes in patients during the pandemic. The 

most important barriers are quarantines, social distancing, and 

difficulty in acquiring medicines and test strips for daily control 

[16, 17], which could increase the risk of decompensation in the 

short, medium, or long term [8, 9]. Thus, we aimed to 
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determine the association between the COVID-19 pandemic, 

and medical care and self-care of T2DM patients in the 

endocrinology department at the Archbishop Loayza National 

Hospital and to analyze the factors associated with self-care, 

medical care, and spending on medications during the COVID-

19 pandemic.  

MATERIAL AND METHODS 

This is a primary study with an analytical cross-sectional 

design executed at the Archbishop Loayza National Hospital 

from July to October 2020. The study protocol was registered 

in the National Health Research Registry under the code 

EI00001536.  

We included patients with T2DM who were older than 18 

years, registered in the diabetes program of the endocrinology 

service at the Archbishop Loayza National Hospital, and 

received care during 2018-2019. Patients with the following 

characteristics were excluded: having another type of diabetes, 

not having a telephone number in their records, not ready to 

participate, or not having completed the survey. 

We used convenience sampling and invited the patients to 

participate through telephone calls. On gaining access to the 

database, we calculated the statistical power for the main 

crosses (each crossover was of the dependent variable versus 

the independent variables), always considering good self-care 

as the main variable. The percentage difference was then 

entered into a Stata software’s formula. For example, for the 

estimation of the power of good self-care versus comorbidities, 

we used the following command: sampsi 0.293 and 0.441, n 

(181), where 29% and 44% were the percentage differences and 

181 was the number of patients obtained. Similarly, we 

obtained the estimation of the power in each crossing, which 

was 100% for residence, 81% for comorbidities, 99% for 

spending by residence, 100% for insurance, and 100% for using 

insulin [18].  

Data Collection 

We prepared a survey with 42-question and composed of 

five sections (patient and T2DM characteristics, patient self-

care before and during the pandemic, medical care during the 

pandemic, and spending on medicines before and during the 

pandemic). Completing this survey required approximately 15 

minutes per patient. Prior to its administration, the survey was 

validated qualitatively. It was reviewed by two 

endocrinologists; subsequently, a pilot test was performed on 

30 patients to assess whether the questions were 

understandable. The participation of all patients in this study 

was voluntary, and their data were kept confidential. 

A resident physician in the endocrinology service (getting 

specialty training), trained in questionnaire administration was 

in charge of calling the patient. The instrument was 

administered in July 2020 after obtaining the database of the 

diabetes education program that had all the telephone 

numbers of the patients called.  

The researcher was responsible for explaining the study 

objective because the data collection was performed through 

telephone calls. After the patients consented to participate in 

the study, the questions of the survey were asked, and the 

answers were recorded in a Google Form. We invited the 

patients to participate through telephone calls in the diabetes 

program’s roster order until the sample was completed.  

Variables 

The dependent variables were diabetes self-care and 

medical care during the pandemic.  

Self-care in the patients was assessed through three main 

measures: glucose self-monitoring, feet self-care, and physical 

activity, which were operationalized according to previous 

studies [19-21].  

Glucose self-monitoring and feet self-care were evaluated 

before and during the pandemic using the following questions 

and dichotomous answers (yes/no):  

1. Did you measure your capillary glucose before the 

pandemic?  

2. Did you measure your capillary glucose level with a 

glucometer during the pandemic?  

3. Did you check your feet at least once a week before the 

pandemic?  

4. Did you check your feet at least once a week during the 

pandemic?  

Physical activity before and during the pandemic were 

assessed using the following question: How often did you 

perform any physical activity? The answers were as follows: 

more than five days a week/30 minutes a day, five days a 

week/30 minutes a day, fewer than five days a week/30 minutes 

a day and did not perform any physical activity.  

T2DM self-care before and during the pandemic was 

defined as good self-care if the patient complied with at least 

two of three measures: self-monitoring, checking their feet at 

least once a week, and physical activity five days a week/30 or 

more minutes a day.  

Medical attention before the pandemic included 

considerations, such as if the patients had at least one 

consultation during the last year before the pandemic was 

considered. Whereas medical attention during the pandemic, 

considered if the patients had at least one face-to-face or 

virtual consultation from the beginning of the quarantine until 

the moment of the survey. This was evaluated with the 

following questions and dichotomous answers (yes/no): Did 

you have a consultation of any kind (either face-to-face or 

virtual) with your physician during the pandemic? Spending on 

medicine before and during the pandemic was assessed using 

the following question and dichotomous answer (yes/no): Did 

you buy any medicine before and during the pandemic? 

The other collected variables were demographic 

characteristics such as age, sex, educational level, residence, 

and health insurance type. T2DM clinical characteristics 

included the following: diagnosis time, associated 

comorbidities, current antidiabetic treatment, insulin use, 

insulin type, and the number of consultations per year.  

Statistical Analysis 

We used Stata 16.0 ® (Stata Corp LP, TX, USA) to analyze the 

data. For qualitative variables, we used distributions of 

absolute and relative frequencies. In the case of numerical 

variables, we calculated the best measures of central tendency 

and distribution according to normal or non-normal 

distribution (using the Shapiro-Wilk test). 

Bivariate analysis was initially performed using the chi-

squared test or Fisher’s exact test (depending on the expected 

values). The analysis of the measured variables before and 

during the pandemic was performed using McNemar’s Chi-
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squared test, along with an analysis per category. Bivariate and 

multivariate analyses were performed to obtain the prevalence 

ratios, their 95% confidence intervals, and p-values using 

generalized linear models (with Poisson family, log-link 

function, and models to obtain robust variances). We 

considered a 95% confidence level and the p-values <0.05 were 

considered significant. For the selection of variables, the 

theory, background, and availability of the variables in the 

hospital records were considered. Then, they were crossed 

against the dependent variable in the bivariate (raw) model. 

However, a variable could enter the multivariate model only if 

the p-value was <0.150, the latter being a statistical criterion.  

RESULTS 

Of the 1078 patients registered in the program, we called 

456 patients whose telephone number were mentioned in the 

records, of whom 275 were not included (125 did not answer 

the call, 146 were not ready to participate, and two did not fill 

out the survey completely); this led to the inclusion of 181 

patients (Figure 1). 

Of the 181 participants in the study, 62.4% were women, 

90.1% came from Lima, 55.2% had a comorbidity, and 66.9% 

had an integral health insurance. With respect to the clinical 

characteristics of T2DM, 50% of the respondents had had the 

disease between three and 17 years; the most used antidiabetic 

drug was metformin (80.9%), and 30.9% used insulin (Table 1). 

T2DM Medical Care During the COVID-19 Pandemic  

Only 26.3% of the study population accessed medical care 

for diabetes during the pandemic; 80% of them accessed it 

virtually, of which 90.3% accessed it through phone calls, 4.9% 

through video calls, and 2.4% stated that they had used both. 

Only 14.9% of the surveyed patients knew about the possibility 

of receiving medical care via telehealth.  

Changes in Self-Care Measures and Spending on Medicines 

During the COVID-19 Pandemic 

The frequency of T2DM self-care measures and the 

purchase of medicines before and during the pandemic are 

summarized in Table 2. During the pandemic, the frequencies 

of the three measures of self-care (capillary glucose self-

monitoring, physical activity, and feet checking) decreased; 

this change was statistically significant (p<0.05).  

Of all the surveyed patients, 57.9% complied with at least 

two of the three self-care measures before the pandemic, and 

 

Figure 1. Flowchart for recruitment of study participants (Source: Authors’ own elaboration) 

Table 1. General characteristics of study population (n=181) 

General characteristics n (%) 

Sex 

Male 68 (37.6) 

Female 113 (62.4) 

Age *(years) 60+/-10.7 

Educational level 

High school 88 (48.6) 

Technical 32 (17.7) 

Primary 30 (16.6) 

University 23 (12.7) 

Illiterate 8 (4.4) 

Lives in Lima  

Yes 163 (90.1) 

No 18 (9.9) 

Comorbidities 

None 81 (44.8) 

Arterial hypertension 55 (30.4) 

Obesity 10 (5.5) 

Dyslipidemia 9 (5.0) 

Thyroid disease 7 (3.9) 

Cardiovascular disease 2 (1.1) 

Others 17 (9.3) 

Insurance type  

Integral health insurance 121 (66.9) 

EsSalud 25 (13.8) 

Armed forces and the police 5 (2.7) 

Private 2 (1.1) 

None 28 (15.5) 

Time with diabetes (years) (n=174)** 8 (3-17) 

Antidiabetic drugs  

Metformin 144 (80.9) 

Insulin 56 (30.9) 

Sulfonylureas 12 (6.6) 

None 5 (2.8) 

DPP4 inhibitors 1 (0.6) 

Number of checkups a year (n=175)** 4 (2-6) 

Note. *Mean & SD & **Median & IQR 
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thus carried out a good level of T2DM self-care. During the 

pandemic, this decreased to 37.2%, and this change was 

statistically significant (p<0.001). Before the pandemic, 69.3% 

of the patients spent on some T2DM medicines; this increased 

to 85.8% during the pandemic, which was also statistically 

significant (p<0.001) (Table 2). 

Association Between General Characteristics of the Study 

Population and Self-Care, Medical Care, and Spending on 

Medicines During the COVID-19 Pandemic 

The analytical statistics indicated that those living in the 

provinces had a better level of self-care (Lima: 35%; Provinces: 

61%, p=0.002), and those with comorbidity also took better 

care of themselves during the COVID-19 pandemic (with 

comorbidities: 41%; without comorbidities: 29%, p=0.036). 

There was no significant association with medical care during 

the COVID-19 pandemic. Moreover, with regard to spending on 

medicines during the COVID-19 pandemic, there were 

differences according to residence (Lima: 50%; provinces: 27%, 

p=0.032), access to insurance (with insurance: 32%; without 

insurance: 11%, p=0.038), and insulin use (with insulin: 15%; 

without insulin: 36%, p=0.037), adjusted for time with diabetes 

(Table 3). 

DISCUSSION 

This study found that during the COVID-19 pandemic, T2DM 

self-care decreased; only one in four patients had access to 

medical consultations, and the percentage of patients who 

spent on medicines increased. Previous studies have already 

found that during the COVID-19 pandemic, T2DM patients 

reduced their physical activity, glucose self-monitoring, and 

feet checking in different parts of the world, such as Singapore, 

the United Kingdom, India, and Brazil. However, access to 

medical consultations varied [19-22]. Countries such as 

Singapore reported a high level of communication with 

patients’ physicians during the COVID-19 pandemic [19]; while 

in India, 88% of diabetic patients reported that they could not 

access health services [21].  

Table 2. Diabetes self-care measures & spending on medicines in study population before & during the COVID-19 pandemic 

Diabetes self-care measures 
Before the pandemic During the pandemic 

p-value 
n (%) n (%) 

Capillary glucose self-monitoring  

Yes 103 (53.9) 87 (48.1) 
0.009 

No 78 (43.1) 94 (51.9) 

Physical activity (n=172)  

Did not perform any or fewer than 5 days a week & fewer than 30 minutes a day 125 (72.7) 157 (91.3) 
<0.001 

5 days a week/30 minutes a day 47 (27.3) 15 (8.7) 

Feet checking at least once a week (n=173)  

Yes 144 (81.8) 128 (73.9) 
0.004 

No 32 (18.2) 45 (26.1) 

Good self-care  

Yes 95 (57.9) 61 (37.2) 
<0.001 

No 69 (42.1) 103 (62.8) 

Spending on medicines (n=176) 

Yes 122 (69.3) 151 (85.8) 
<0.001 

No 54 (30.7) 25 (14.2) 
 

Table 3. Bivariate analysis (top) & multivariate analysis (bottom) of socio-demographic factors associated with good self-care, 

access to consultations, & spending on medicines during the pandemic in diabetes patients 

Variables Good self-care Medical care Spending on medicines 

Bivariate    

Age* 1.01 (0.99-1.02) 0.539 1.01 (0.99-1.03) 0.227 0.99 (0.97-1.01) 0.559 

Sex 0.94 (0.63-1.39) 0.742 1.15 (0.68-1.94) 0.595 0.99 (0.61-1.59) 0.955 

Lives in Lima 0.57 (0.37-0.87) 0.010 0.77 (0.38-1.57) 0.476 0.54 (0.31-0.94) 0.028 

Time with DM* 1.01 (0.99-1.03) 0.307 1.02 (0.99-1.05) 0.058 0.98 (0.95-1.01) 0.149 

Comorbidity 1.50 (0.99-2.29) 0.058 1.42 (0.85-2.39) 0.182 0.97 (0.61-1.54) 0.894 

Annual checkups* 1.01 (0.99-1.04) 0.330 1.00 (0.96-1.04) 0.941 0.97 (0.93-1.01) 0.158 

Has insurance 0.95 (0.55-1.66) 0.861 1.23 (0.58-2.62) 0.591 2.90 (0.97-8.67) 0.057 

Uses insulin 1.08 (0.72-1.64) 0.698 1.10 (0.65-1.85) 0.730 0.41 (0.21-0.81) 0.011 

Multivariate    

Age* Not included in the model Model not used Not included in the model 

Sex Not included in the model Model not used Not included in the model 

Lives in Lima  Model not used  

Time with DM* Not included in the model Model not used  

Comorbidity 1.56 (1.03-2.36) 0.036 Model not used Not included in the model 

Annual checkups* Not included in the model Model not used Not included in the model 

Has insurance Not included in the model Model not used  

Uses insulin Not included in the model Model not used  

Note. *Analyzed variables in a quantitative format; p-values had to be <0.150, so the variables could enter the multivariate model; & Prevalence 
ratios (left), 95% confidence intervals (within parentheses), and p-values (right) were obtained using generalized linear models (Poisson family, 

log-link function, & adjusted for robust variances).  
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These difficulties in following self-care and control 

measures during the pandemic would have caused the 

worsening of glycemic parameters, as reported by [23]. 

One of the most important results was that the patients 

residing in provinces had a better level of self-care during the 

pandemic (almost double and with a very significant p-value). 

This could have occurred because of the difficulty in accessing 

consultations in Lima, the capital, as the patients needed to 

travel for the consultations. Hence, it is possible that they were 

aware of the importance of controlling their disease even 

before the pandemic and they continued with the self-care 

measures during the pandemic as well. In Singapore, patients 

with T1DM and T2DM were evaluated, but the researchers 

could not find significant differences with regard to self-care 

between sexes, age groups, and other socio-demographic 

characteristics. Moreover, we could not find previous studies 

that mentioned self-care differences according to residence in 

the literature [19]. This requires further research, since there 

may exist a clear difference with respect to this aspect, and 

which may help health institutions direct their efforts to care 

for this population. 

Patients with comorbidities also had a better level of self-

care during the pandemic (four out of 10 with comorbidity 

conditions had good self-care compared to those without 

comorbidities, where only three out of 10 had good self-care). 

These patients may have a greater interest in self-care or better 

family support. However, a previous study, according to the 

mean scores on the diabetes health profile-18 scale (DHP-18), 

reported that T2DM patients with comorbidity conditions had 

a higher level of psychological stress and uncontrolled eating 

during the COVID-19 pandemic; this could have led to worse 

glycemic control for them [19]. This finding partly reinforces the 

previous finding, where, living in a province or having a 

comorbidity makes patients think that taking care of 

themselves would prevent their disease from getting worse 

and reduce expenditure. This difference probably arises from 

the knowledge that the health system has collapsed, and 

people with comorbidities must be more careful to lower the 

impact on their health; this should be further investigated. 

Expenditure on medicine during the pandemic was more 

frequent in patients from Lima (Lima: 50%; Provinces: 27%), 

those with access to health insurance (with insurance: 32%; 

without insurance: 11%), and those who did not use insulin (did 

not use insulin: 36%; used insulin: 15%, p=0.037). In India, a 

study found that patients from rural areas spent more on 

medicines than those from urban areas (79% vs. 71%). In 

contrast to our results, another study in the US mentioned that 

people with T2DM who used insulin were more concerned 

about access to their medications, and also presented with 

more frequent hyperglycemia and hypoglycemia and greater 

glycemic variability compared to patients who did not use 

insulin [24].  

Once again, we found results that differ from those of the 

world literature, and this needs to be highlighted because Peru 

has been the country with the highest mortality per 10,000 

inhabitants [4]. Therefore, the results reflect an interesting 

context where a specific population behaved differently from 

those in other parts of the world, possibly due to the influence 

of the collapse of its environment. 

In Peru, strict quarantine due to the COVID-19 pandemic 

began on March 16, 2020. Subsequently, work and activities 

progressively resumed but with restrictions for people with 

comorbidities and other risk groups. During this period of 

quarantine, all outpatient activities from primary care to 

hospitals were suspended, and the care of patients with COVID-

19 was prioritized [25]. The Ministry of Health established that 

medical care should be delivered through telehealth; however, 

this system was not known to most patients; in our study, only 

14.9% of the surveyed patients knew of that service. This 

phenomenon has been very common in all countries, mainly 

because people were not prepared for the use of virtual 

services, and because of the collapse of many health systems. 

However, in our context, this also meant that chronically ill 

patients did not receive care, and when they found themselves 

at a greater risk of complications due to COVID-19, they 

behaved differently because they were aware of the fact that 

they could even die in the want of action. Therefore, continuing 

with further research in this direction to see how this 

population and others at similar risk behave is important. 

The World Health Organization (WHO) has reported a 

dramatic reduction in health services for patients with chronic 

non-communicable diseases during the COVID-19 pandemic 

and mentioned that diabetes treatment was interrupted in 

49% of the countries [25]. Our results indicate that people with 

T2DM in our country did not continue with their self-care 

measures in the usual way, nor did they have access to medical 

consultation or medications on a routine basis. This could have 

led them to a greater risk of complications due to both 

decompensation and the COVID-19 infection. However, we also 

obtained results showing greater care among those who felt 

more vulnerable to complications. This highlights the 

importance of raising awareness among patients for taking 

care of themselves. Therefore, the following measures should 

be implemented:  

(a) active follow-up, with information, education, and 

response to the patients’ needs at the primary level,  

(b) high-quality telehealth consultations, follow-up, and 

examinations,  

(c) distribution of medicines and supplies for three months 

or more, ideally through home delivery, and  

(d) sampling for scheduled laboratory examinations [22]. 

An important strength of this study was that the surveyed 

patients came from different regions of Peru; this provided 

greater diversity to the sample. The limitations of this study are 

as follows: the information collected by telephone survey was 

not objectively verified, use of non-random sampling, non-

consideration of the dietary patterns, inaccurate quantification 

of physical activity. Furthermore, statistical significance was 

found only in the crosses where power was adequate; hence, 

future research should have a larger sample size to evaluate 

the other crosses.  

Therefore, in the future, researchers should conduct 

studies that allow us to objectively evaluate the metabolic 

control of patients with T2DM during this pandemic (glucose, 

HbA1c, lipid profile, medical consultations recorded in their 

medical history, quantified physical activity, etc.). However, 

despite these limitations, we consider that the population 

taken from the diabetes program of a reference hospital in our 

country is representative, and the findings of our study are 

relevant; therefore, our findings should be confirmed in future 

research through more objective measures. Self-care of 

patients with T2DM is an important point to consider during the 

COVID 19 pandemic, for which health policies and strategies 

should be implemented to ensure adequate access to face-to-

face or virtual health care. 
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Based on the findings, we conclude that in the patients with 

T2DM, the COVID-19 pandemic had a negative influence on self-

care measures and medical care, and only one out of four 

patients could access medical care. Additionally, not residing 

in Lima and having comorbidities were associated with better 

self-care during the pandemic. 
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