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Abstract: 

Background: COVID-19 infection, a coronavirus (SARS-CoV-2) infection causing severe 
acute respiratory distress syndrome is pandemic starting in December 2019 in Wuhan, China 
and then spreading rapidly throughout the world. This has an impact on every aspect of people  
life. In Thailand, the first case report was in January 2020 and spreading to the whole  
country rapidly. Due to the policy of Thai government to control this infection such as staying 
home, wearing masks, social distancing and limited going to any crowded places including 
hospitals. This would impact on people’s health because many underlying diseases needed 
medical attention and regular medication, one of which was hypertension. However, during 
this situation, there was hospital service called ‘home delivery pharmacy’ of which the  
patients can register their preference with the hospital to deliver their routine medications to 
their home in order to reduce their risk of exposure to crowded places. However, there was 
still lack of the studies on the effects of COVID-19 pandemic on blood pressure control as 
well as efficacy of ‘home delivery pharmacy’ service. 

Objective: The study aimed to study the impact of the COVID-19 pandemic on blood  
pressure control in hypertensive patients at Tha Luang Hospital, Lopburi Province.

Methods: This was a cross-sectional study conducted in Tha Luang Hospital, Lopburi  
Province between 2019 and 2020. Demographic data and blood pressure level of hypertensive 
patients were retrieved from the electronic medical records under the hospital permission.  
The data was collected into 2 durations 2019 (normal situation) and 2020 (COVID-19  
pandemic). Uncontrolled blood pressure (BP) was defined by systolic BP > 140 mmHg,  
or diastolic BP > 90 mmHg in the latest visit. The demographic and prevalence of  
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uncontrolled blood pressure was analyzed by descriptive statistics. The average of SBP and 
DBP of hypertensive patients between in normal situation and COVID-19 pandemic were 
compared and analyzed by independent t-test. 

Results: There were 4,045 and 4,063 hypertensive patients attended Tha Luang Hospital in 
2019 and 2020 respectively. The prevalence of uncontrolled BP among these patients during 
2 durations was 28.00% and 25.00% respectively (P = 0.003). The mean SBP was 132.87 
mmHg in 2019 and 132.94 mmHg in 2020 (P < 0.05) and DBP was 74.96 mmHg in 2019 
and 75.63 mmHg in 2020 (P < 0.05). The patients with a higher BMI tended to have better 
control of their blood pressure (P < 0.05).     

Conclusion: During COVID-19 pandemic, the prevalence of uncontrolled BP in hypertensive 
patients attended at Tha Luang Hospital was lower than in 2019. This could be explained 
by the policy of Tha Luang Hospital that had a home delivery pharmacy to NCD patients, 
which made it more convenient for patients to access public health services. But during the 
pandemic, patients tended to have unhealthy lifestyle compared to the normal situation due to 
the government policy interfering healthy lifestyle such as confinement in home and closed 
public health care service which could affect blood pressure level. However, the patients with 
hypertension should have weight reduction for good blood pressure control and decreased 
further complication.

Keywords: COVID-19, Blood pressure control, Home delivery pharmacy, Lopburi, Thailand

Introduction
	 In December 2019, pneumonia of  
the unknown cause was firstly reported 
in Wuhan, China. This pneumonia was 
caused by novel coronavirus or severe acute  
respiratory syndrome coronavirus-2 (SARS-
CoV-2), which resulted in coronavirus  
disease 2019 (COVID-19). The first case in 
Thailand was reported in 13 January 2020 
and by 1 March 2020, total cases rising to 
42 with first death by COVID-19 infection. 
These events caused the government to  
issue measures to control the disease, which 
started on 26 March, such as prohibiting 
entering designated areas. By 3 April,  
the government announced nation-wide 
lockdown which ban people from leaving 
their homes during the night across the  
country and limitation to go outside,  
especially to crowded areas such as market,  
malls, public parks and also hospitals with 
penalties on disobedience. The issued  
measure had significant impacts on patients 

with chronic diseases such as hypertension, 
diabetes and cancer, etc. by limited healthy 
eating habits, reduced physical activities, 
increased stress from confinement, poor 
socioeconomic from unemployment, limited  
access public health services and uses of 
tobacco and alcohol1. Most hospitals had 
policy to limit services in both outpatients 
and inpatients to prevent crowding in  
hospitals and extending services for 
COVID-19 patients. As a result, people 
with non-communicable diseases such as  
hypertension, diabetes and heart diseases 
which required regular health check-up  
had fewer accessibility for medical care and 
this might have impact on health conditions 
of these patients. As mentioned, the lack of 
medical services and supplies or delayed 
treatment would increase complications, 
disability and mortality among these patients 
during the COVID-19 pandemic2.
	 On the other hand, instead of neglecting  
these patients entirely, most hospitals had 
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other measurements for them in order to 
deliver managements to them as best as 
hospitals could. One of these measurements 
was ‘home delivery pharmacy’ of which the 
patients can register their preference with the 
hospital to deliver their routine medications 
to their home in order to reduce their risk of 
exposure to crowded places i.e., hospitals. 
Other previous studies demonstrated that 
‘home delivery pharmacy’ service as well as 
telemedicine met some levels of effectiveness  
in maintaining contacts and health care to 
these patients3. However, there was still lack 
of studies about efficacy of this method in 
Thailand.

Objectives:
	 The study aimed to study the  
relationship between the COVID-19  
pandemic period and the inability to  
control blood pressure (uncontrolled  
blood pressure) in hypertensive patients at  
Tha Luang Hospital, Lopburi Province 
during COVID-19 pandemic.
	 The secondary objective was to study 
the prevalence of inability to control blood 
pressure (uncontrolled blood pressure) in 
hypertensive patients and the factors related  
to uncontrolled blood pressure among  
hypertensive patients.

Methods
	 Study design
	 This was the quantitative, serial cross- 
sectional study of prevalence, associated  
factors of ineffective control of blood 
pressure in hypertensive patients in Tha 
Luang Hospital, Lopburi Province during 
COVID-19 pandemic.
	 Study date and setting
	 This study was conducted during  
1 January 2019 to 1 June 2019 and 1 January 
2020 to 1 June 2020 at Tha Luang Hospital.  
Tha Luang Hospital was a government 
medium-sized community hospital in Tha 
Luang District, Lopburi Province in central 

Thailand. Major tasks of medium-sized 
community hospitals included primary and 
secondary care of patients in the rural areas.
	 Target population
	 This study targeted at patients with 
primary hypertension who were treated and 
monitored at Tha Luang Hospital, Lopburi 
Province.
	 Sample selection and data collection
	 The inclusion criteria included being 
a patient diagnosed as hypertension by 
physician with follow up and treated at 
Tha Luang Hospital and granted consent  
to provide information to the researcher.  
Exclusion criteria included patients who  
did not receive treatment and monitored 
symptoms during the assessment and did not 
agree to provide information to the study. 
The study was retrieved from electronic 
records which contain of demographic data 
of the population, comorbidity, body mass 
index and blood pressure level. 
	 Statistical analyses
	 The data divided in to 2019 and 2020. 
The demographic data and prevalence of 
uncontrolled blood pressure was analyzed by 
descriptive analysis. The mean systolic and 
diastolic blood pressure in 2019 and 2020 
was analyzed and compared by independent 
t-test. 
	 Ethical consideration
	 This study was approved by institutional  
board of Thai Army Medical Department. 
The approval code was R103h/63_Exp

Result
	 General characteristics 
	 During 1 January 2019 to 30 June 
2019, there were 4045 hypertensive patients 
who got check-up and treated at Tha Luang 
Hospital which 2913 (72.01%) patients could 
control blood pressure and 1132 (27.99%) 
could not control blood pressure. During  
1 January 2020 to 30 June 2020, there were 
4063 patients which 3046 (74.97%) could 
control blood pressure and 1017 (25.03%) 
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could not control blood pressure. The data 
was shown in table 1.
 	 In 2019, the majority of the population 
was in 60-69 age group (29.74%) with an  
average age of 61.2 years old.  BMI was 
mostly in the range of 25.00-29.99 (33.98%). 
In this population we found a comorbidity  
disease such as diabetes 1373 patients 
(33.94%) and other comorbidity such as 
gout, hyperlipidemia, cardiovascular disease 
and asthma (89.93%). The data was shown 
in table 2.
	 According to the data in 2020 the mean 
age of the patient was 62.5 years, mostly 
during 60-69 years (30.56%). BMI was 
mostly in the range of 25.00-29.99 (33.01%). 
In our population we found comorbidity 
diseases such as diabetes 1339 patients 
(32.95%) and other comorbidity such as 
gout, hyperlipidemia, cardiovascular disease 
and asthma (89.40%). The data was shown 
in table 3.
	 Risk factors of uncontrolled hyper- 
tension in 2019
	 The factor that related to uncontrolled 
hypertension among population during 2019 
which analyzed by multivariate analysis 
shown as in the age group 40-49, 50-59, 
60-69, 70-79 and > 80 having a chance 
of uncontrolled hypertension compared to 
age < 40 shown as 0.93, 0.92, 1.05, 0.91 
and 1.19 times respectively. The unem-
ployed had a higher chance of uncontrolled  
hypertension compared to farmer 1.71 times. 
Patients who had other comorbidity (such 
as dyslipidemia, cardiovascular disease, 
asthmas, emphysema, allergies) had a higher 
chance to have uncontrolled hypertension 
compared to not having other comorbidity 
2.91 times. Sub-district where the patient 
lived, including Hua Lam and areas outside 
Tha Luang District had a higher chance 
of uncontrolled hypertension compared to 
Tha Luang sub-district by 1.52 and 1.61 
times respectively. BMI level in range of 
18.50-22.99, 23.00-24.99, 25.00-29.99  

had a lower chance of uncontrolled hyper-
tension compared to <18.49 by 0.55, 0.58, 
0.67 times respectively. Risk factors were 
shown in Table 2.
	 Risk factors of uncontrolled hyper- 
tension in 2020
	 The factor associated with uncontrolled 
hypertension among population during 2020 
which analyzed by multivariate analysis 
shown in the age group 40-49, 50-59, 60-69 
and 70-79 having a chance of uncontrolled 
hypertension compared to age < 40 shown as 
0.41 0.44 0.46 and 0.46 times respectively. 
People with diabetes had a higher chance 
of uncontrolled hypertension compared to 
those who had no diabetes 1.38 times. The 
patients with other comorbidity (such as  
dyslipidemia, cardiovascular disease,  
asthmas, emphysema, allergies) had a 
higher chance of uncontrolled hypertension  
compared to having no other comorbidity 
2.89 times. As compared to Tha Luang  
district patients who lived in Kaeng Phak 
Kut, Sap Champa, Nong Phak Wan, Thalae  
wang wat, Hua Lam and areas outside  
Tha Luang district had a higher chance of  
uncontrolled hypertension by 1.50, 1.38, 
2.13, 1.39, 1.68 and 1.53 times respectively. 
BMI in the range of 18.50-22.99 and 23.00-
24.99 had a lower chance of uncontrolled 
hypertension compared to <18.49 by 0.68 
and 0.64 times respectively. Risk factors 
were shown in Table 3.

Discussion
	 This hospital-based, cross-sectional  
study, designed to find out the factors  
associated in hypertension control during 
the COVID-19 pandemic. The study found 
that in year 2020, which had COVID-19 
outbreak, patients had better control of 
blood pressure levels which contradicted 
to study of the World Health Organization. 
This could be explained by the policy of 
Tha Luang Hospital that had home delivery  
pharmacy to NCD patients, which enabled  
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convenience for patient accessibility 
to health care services5. This delivery  
program sent the medication to NCD  
patient house which ensured continuity 
of care and adherence to epidemiological 
safety during the COVID-19 crisis. From 
the analysis of the data obtained in 2019, 
significant variables of uncontrolled hyper-
tension included occupation, comorbidity, 
sub-district and BMI. In 2020, significant 
variables were diabetes, other diseases (gout, 
hyperlipidemia, cardiovascular disease and 
asthma), sub-district and BMI. In 2019, it 
was found that unemployed and merchant 
were less likely to control blood pressure 
compared to the farmer. This could be  
explained by the study that people who were 
in the lower class and repetitive tasks under 
time pressure, recognition of completed tasks 
and jobs with productivity-related income 
tended to have higher blood pressure level4. 
People with other diseases were less likely 
to control their blood pressure compared to 
those who did not. Sub-districts other than 
Tha Luang sub-district which was nearest to 
the hospital tended to have less well blood 
pressure level and ability to control blood 
pressure was decreased in relation to distance  
from Tha Luang hospital. The farthest  
district from the hospital is Hua Lam 
Sub-district with a distance of 23 kilometers 
had a chance of uncontrolled blood pressure 
1.52 times compared to Tha Luang sub- 
district, which could explain by the difficul-
ties in obtaining public health services and 
home delivery system. The patients with a 
higher BMI tended to have better control 
of their blood pressure, which could be 
explained by these groups having regular 
monitoring of body weight, pressure and  
nutritional status from public health  
volunteers and community hospitals.
	 In 2020, diabetic patients had a higher 
chance of uncontrolled hypertension 1.38 
times compared to non-diabetic. The two 
variables mentioned were consistent with 

the study of Sakboonyarat, et al.6 Besides 
that, during the COVID-19 period people 
tended to have unhealthy behavior during 
lockdown.7 The confinement to residents 
and the interruption of the work-related 
routine could lead to irregular eating patterns 
and frequent snacking, both of which were 
associated with increased food intake and 
consequently more positive caloric balance. 
During the quarantine, continuously hearing 
of or listening to the pandemic spread and 
its associated mortality could be so stressful. 
The other diseases (e.g., high blood lipids, 
heart disease, asthma, etc.) were have a 
higher chance of uncontrolled blood pressure 
were 2.89 times higher than those who were 
not suffering from the disease. Sub-districts 
other than Tha Luang sub-district which 
was the closest to the hospital tended to 
have worsen blood pressure level and con-
trolling of blood pressure was decreased in 
relation to distance from Tha Luang hospital.  
As mentioned above, in 2020 Tha Luang 
hospital was using home delivery pharmacy 
policy but in the area outside the Tha Luang 
sub-districted had a higher chance of missed 
and delayed delivery due to the size of area 
and the area topography of farm and forest. 
As mentioned above the authors suggested 
patients and physicians to promote regular 
blood pressure measurement and appro-
priate practice to control blood pressure to 
reduce inability of blood pressure control. 
In addition to home delivery of medicine 
by mail, hospitals should provide clinical  
examination services for hypertension  
people by nurses and doctors in order to  
facilitate access to public health services 
during the COVID-19 outbreak which  
limited travel and public transport to help 
solve problems in some patients who had 
uncontrolled blood pressure. This study 
was based on the database of Tha Luang  
Hospital only not from other part of  
Thailand. Comparison of blood pressure 
control by collecting data from the last  
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follow-up visit in 2019 and comparing with 
COVID-19 pandemic period (1 January -  
30 June 2020). There were some limitations 
from the obtained information only in the 
patients who visited the hospital. According 
to the hospital policy some patients who 
received treatment at the nearby sub-district 
health promotion centers or received drug 
refill promptly after emergency visit for other 
reasons would not be included in the home 
delivery pharmacy. These patient data was 
not used to analyzed in this research which 
might affect the research results.
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Table 1	 Comparison of number of controlled and uncontrolled hypertension patients at            
		  Tha Luang Hospital in 2019 and 2020

Year Total Uncontrolled (%) Controlled (%) Odds ratio (95% CI) P-value
2019
2020

4045
4063

1132 (28)
1017 (25)

2913 (72)
3046 (75)

1 (Reference)
0.859

0.003
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