Manuscript

Incidence and risk factors of uncontrolled hypertension in hypertensive patients during COVID-19

pandemic in Phatthananikhom hospital

Methavee Poochanasri', Sonphet Chirasuthat', Boonsub Sakboonyarat’, Pannathon Tangkongpanich’
'6 year medical cadet, Phramongkutklao College of Medicine
“Department of Military and Community Medicine, Phramongkutklao College of Medicine

*Cardiology division, Department of medicine, Phramongkutklao hospital

Introduction

Hypertension, one of the non-communicable disease (NCD), is a major cause of coronary artery
disease and cerebrovascular disease which lead to disability and mortality. The data collection survey by
Department of disease control from 2010 - 2015 indicate the progressive increasing of mortality rate from
coronary artery disease and cerebrovascular disease, though males were greater than females in all age
group except patients age > 70 year which are no different among genders. 1aHypertension contributes to
end organ damage (eyes, brain, heart, kidney, small to medium vessel etc.), Therefore, blood pressure
controlled is important for complication prevention. The study of prevalence and associated factors of
uncontrolled hypertension among hypertensive patient in Thailand shown that prevalence of
uncontrolled hypertension was 24.6 percentl. There are three majors causes of uncontrolled
hypertension in Thailand. First, 45 percent (approximately 5.8 million people) never knew or realized
about hypertension even though they had been measured blood pressure. Second, 6 percent
(approximately 0.8 million people) denied or receive improper management. Finally, the hypertensive
patients who had inconvenience to visit doctor and admit, journey’s issue, agelong waiting time, poor

compliance, drug’s side effect, poly-pharmacy etc™.

The cross-sectional study about prevalence and associated factor of uncontrolled hypertension in rural of
Thailand show the prevalence of uncontrolled hypertension is as much as 54.4 percent of all
hypertensive patient in community. The sedentary lifestyle and loss follow up associated with

uncontrolled hypertension®.

Nowadays, Thailand and other countries are encountered with COVID-19 outbreak since 13
January 2020 when the first COVID-19 patient who was confirmed in Thailand was Chinese tourist, follow
by the local on 31 January 2020. The response of government started from screening and monitoring the
contact, screening at airport along with hospital, disease investigation was occurred for those who have

the history of traveling or contact with the infected. Hand washing, wearing mask and social distancing



were promoted. Quarantine the traveler from high-risk country. On 5 March 2020, traveling was restricted
follow by public place and store closing due to the pandemic. State of emergency and curfew ware
declared on 26 March 2020 and 3 April 2020 consequently. The Centre for the Administration of the
Situation due to the Outbreak of the Communicable Disease Coronavirus (COVID-19) was established at

. 15,16
the same time™"".

During the pandemic, they had the study about the effects of COVID-19 to NCD (non-
communicable disease) patients in Europe reported that NCD patients who had COVID-19 infection would
had more severe symptom and more mortality rate than those who had no underlying disease, in the
other hand, the preventive measure of the outbreak promotes the unhealthy lifestyle such as
inappropriate eating behavior, diminish of exercise, etc. ,consistent with the survey studied about the
effect of the preventive measure of the outbreak which had 7711 participants from 77 province, The
survey showed risen of risky behavior in eating habit and health behavior'’. Beside the patients’ factor,
public health system during the outbreak adapted the way of healthcare work, for example postpone the

follow-up, limit the patient at OPD, and send medicine to patient’s address'®.

From the factor mentioned as above, the researcher interest in the incidence of uncontrolled
hypertension in hypertensive patients, also, risk factors in community hospital during the COVID-19
pandemic. This study will perform in 30 beds-size hospital in rural area. The result of the study is
expected to be able to follow up and plan the healthcare of hypertensive patient during the COVID-19
pandemic including other emerging infectious disease in the future that can limit the healthcare system,

to reduce complication, morbidity, and mortality.

Objective

-for study the incidence of uncontrolled hypertension among hypertensive patients of Phatthananikhom

hospital during COVID-19 pandemic.

-for study the risk factors of uncontrolled hypertension among hypertensive patients of Phatthananikhom

hospital during COVID-19 pandemic.

-for study the association between uncontrolled hypertension and rate of admission of hypertensive

patients of Phatthananikhom hospital.



Material and methods

This study is quantitative and retrospective cohort study. The raw data come from online medical record
of Phatthananikhom hospital is used to indicate the incidence and risk factors of uncontrolled
hypertension during COVID-19 pandemic (3 April 2020 — 22 March 2021) in the patients who had
controlled hypertension 3 months before the outbreak (1 January 2020 - 2 April 2020). There are 3,749
hypertensive patients of Phatthananikhom hospital who had blood pressure record at least one time, 3

months before the outbreak. After the selection, there are 1247 patients have controlled blood pressure.
Target population

Patients who were diagnosed hypertension and follow up at Phatthananikhom hospital, Lopburi.

Inclusion criteria Exclusion criteria
1. Patients who were diagnosed hypertension 1. Patients who were diagnosed
according to “2019 Thai Guidelines on hypertension without history of systolic
The Treatment of Hypertension”. blood pressure < 140 mmHg and diastolic
2. Patients who were diagnosed hypertension blood pressure < 90 mmHg at any course.

before 1 December 2019.
3. Patients who had blood pressure record at 2.patient who did not have adequate data
least one time during 3 months before the for analyzing

study (1 January 2020 — 2 April 2021) and
systolic blood pressure<140 mmHg and
diastolic blood pressure<90 mmHg in all visits.
4.patient who had blood pressure record at
least one time during 3 April 2020 — 22 March
2021

5.age > 20 years




Tool

1) Online medical record

2) Case record form

Part 1 demographic data

-Gender

-Age

-Occupation

Part 2 blood pressure record

-Latest Blood pressure record during 1 January 2020 - 2 April 2020
-All blood pressure records during 3 April 2020 - 22 March 2021
Part 3 health data

-Underlying disease: Diabetes mellitus, Coronary artery disease, cerebrovascular disease, COPD, Asthma
-Smoking

-Alcohol drinking

-History of admission during study period

-History of respiratory failure

-Weight & height

Definition

-Uncontrolled hypertension

SBP > 140 mmHg and/or DBP > 90 mmHg > 50% of all blood pressure records
-Controlled hypertension

SBP < 140 mmHg and/or DBP < 90 mmHg < 50% of all blood pressure records



Methodology
1. Preparation and collecting data

-The researcher contacted with director and IT department of Phatthananikhom hospital, inform about
the study and its objectives, also ask for permission for collecting data from online medical records in the

form of excel program

-The researcher examined the data.

2. Statistical analysis and interpretation
-Encode the data for recording convenience

-Export the file into IBM SPSS Statistic Base 22.0 for statistical analysis, distribute frequency, inform

percentage, and present in form of table, chart, and diagram

-The data from case record form are analyzed by descriptive statistics which are frequency, percent,
mean, SD for demonstrate demographic data then, find the association between these data and
incidence of uncontrolled hypertension by analytic statistic. In case of categorical data, use Chi-square
test, in the other hand, correlation analyzed by odd ratio and define confident interval as 95% by

Univariate and multivariate logistic regression analysis in case of continuous data.

Result
n (%)
Blood pressure During study period
Controlled 819(65.7)
Uncontrolled 428(34.3)

Table 1.1 average number of blood pressure measurement including maximum-minimum number

and average of latest blood pressure record before COVID-19 pandemic

Hypertensive patients selected into the study have measure blood pressure 2 times on the average,
maximum number is 11 times, minimum number is 1 time, and average of latest blood pressure record

before COVID-19 pandemic is 122/75 mmHg.



n (%)

No. of BP measurement(times) (mean+SD) 2+1
Maximum 11
Minimum 1

Lasted Blood Pressure
SBP(mmHg)mean+SD) 122+11

DBP(mmHg) (mean+SD) 75+9

Table 1.2 number of controlled and uncontrolled hypertension in hypertensive patient during

COVID-19 pandemic in in Phatthananikhom hospital

Consequently 428 peoples out of 1254 peoples equal to 34.3 percent.

Variables Total (N=1247) Controlled HTN Uncontrolled HTN P-value
n(%) n(%) n(%)
Sex 0.746
Male 389(31.2) 258(31.5) 131(30.6)
Female 858(68.8) 561(68.5) 297(69.4)
Age (years) 64+12 0.839
<40 22(1.8) 14(1.7) 8(1.9)
>40 1225(98.2) 805(98.3) 420(98.1)
BMI (kg/m?) 25.13+5.04 0.04
<25 655(52.7) 434(53.1) 221(51.9)
25-29.99 403(32.4) 278(34) 125(29.3)
30-34.99 141(11.3) 86(10.5) 55(12.9)
235 44(3.5) 19(2.3) 25(5.9)
Alcohol drinking
No 1137(91.2) 747(91.2) 390(91.1)
Yes 110(8.8) 72(8.8) 38(8.9)
Smoking 0.185
No 1100(88.2) 732(89.4) 368(86)



Current smoker
Ex-smoker
Unknown

Occupation
Government Officer
Freelance
Agriculturist
Merchant
Full-time employee
Housekeeper
Monk
Unemployed
Healthcare worker
Comorbidity
Diabetes mellitus
No
Yes
Cardiovascular disease
No
Yes
COPD
No
Yes
Asthma
No
Yes
Respiratory failure
No
Yes
Stroke
No

Yes

79(6.3)
66(5.3)

2(0.2)

23(1.8)
591(47.4)
369(29.6)

73(5.9)

5(0.4)
49(3.9)
8(0.6)
117(9.4)

12(1)

809(64.9)

438(35.1)

1076(86.3)

171(13.7)

1192(95.6)

55(4.4)

1210(97)

37(3)

1078(86.4)

169(13.6)

1173(94.1)

74(5.9)

45(5.5)
40(4.9)

2(0.2)

13(1.6)
393(48)
246(30)
43(5.3)

3(0.4)
24(2.9)

4(0.5)
84(10.3)

9(1.1)

546(66.7)

273(33.3)

706(86.2)

113(13.8)

779(95.1)

40(4.9)

794(96.9)

25(3.1)

709(86.6)

110(13.4)

768(93.8)

51(6.2)

34(7.9)
26(6.1)

0(0)

10(2.3)
198(46.3)
123(28.7)

30(7)

2(0.5)

25(5.8)

4(0.9)

33(7.7)

3(0.7)

263(61.4)

165(38.6)

370(86.4)

58(13.6)

413(96.5)

15(3.5)

416(97.2)

12(2.8)

369(86.2)

59(13.8)

405(94.6)

23(5.4)

0.147

0.067

0.905

0.26

0.806

0.862

0.545




Table 1.3 demographic data of hypertensive patients in the study in Phatthananikhom hospital
during COVID-19 pandemic

Total participants are 1247 people divided into male 389 people and female 858 people (31.2 percent
and 68.8 percent consequently). There are uncontrolled hypertension patients equal to 131 males (30.6
percent) and 297 females (69.4 percent). Owing to the table, there are no different between gender in
blood pressure-controlled issue. In the matter of age, average age of participants is 64 years’ old.
Participants whose age younger than 40 years are 22 people (1.8 percent) among them, there are 8
people (1.9 percent) who have uncontrolled hypertension, on the other side, Participants whose age
younger than 40 years are 1225 people (98.2 percent), 420 people (98.1 percent) are uncontrolled
hypertension. From the result, there is no different in incidence of uncontrolled hypertension among age
group statistically significant. In the part of body mass index (BMI), the average BMI of participants are
25.13 kg/mz, divided into BMI < 25 I<g/m2 group, BMI 25-29 kg/m2 group, BMI 30-34 I<g/m2 group, and BMI
>35 kg/m’ group. BMI < 25 kg/m” group is 665 people (52.7 percent), there are 221 people (51.9 percent)
who are uncontrolled hypertension patients. BMI 25-29 kg/m” group is 403 people (32.4 percent), 125
people (29.3 percent) are uncontrolled hypertension patients. BMI 30-34 kg/m’ group is 141 people (11.3
percent), there are 55 people (12.9 percent) who have uncontrolled hypertension. BMI >35 kg/m’ group is
44 people (3.5 percent), 25 people (5.9 percent) are uncontrolled hypertension patients. From the table,
there is different in incidence of uncontrolled hypertension among BMI group statistically significant (P-
value = 0.04). About alcohol drinking issue, there are participant who did not drink alcohol 1137 people
(91.2 percent). There are 390 people (91.1 percent) who are uncontrolled hypertension patients. 110
people(8.8 percent) are alcohol drinker. 38 people (8.9 percent) are uncontrolled hypertension patient.
From the information above, there are no different in incidence of uncontrolled hypertension among
these 2 groups statistically significant. In this study, there are current smoker 76 people (6.3 percent), non-
smoker 1100 people (88.2 percent) and ex-smoker 66 people (5.3 percent). These groups have
uncontrolled hypertension patients 45 people (5.5 percent), 732 people (89.4 percent), and 40 people
(4.9 percent). There are no different statistical significantly in incidence of uncontrolled hypertension
among smoking status. There are variety of occupation of participants in this study as follow 23
government officers (1.8 percent), 591 freelances (47.4 percent), 369 agriculturists (29.6 percent), 73
merchants (5.9 percent), 5 full-time employees (0.4 percent), 49 house keepers (3.9 percent), 8 monks
(0.6 percent), 12 healthcare workers (1.0 percent), and 117 people are unemployed (9.4 percent). The
uncontrolled hypertension patients are 10 people (2.3 percent), 198 people(46.3percent), 123 people

(28.7 percent), 30 people(7percent), 2 people (0.5 percent), 25 people (5.8 percent), 4 people (0.9



percent), 3 people (0.7 percent), 33 people (7.7 percent) consequently. From the data above, there are

no different statistically significant in incidence of uncontrolled hypertension among occupation.

Considering the underlying disease, there are 438 DM patients (35.1 percent), 171 heart disease patients
(13.7 percent), 55 COPD patients (4.dpercent),37 asthmatic patients (3 percent), 74 stroke patients (5.9
percent), and 169 patients who have history of respiratory failure (13.6 percent). There are 165(38.6
percent), 58(13.6 percent), 15(3.5 percent), 12(2.8 percent), 23(5.4 percent), 59(13.8 percent) people who
are uncontrolled hypertension accordingly. There are no different statistically significant in incidence of

uncontrolled hypertension among different underlying diseases.

Variable Controlled HTN Uncontrolled Crude 95% Cl P-value
n(%) n(%) Odds ratio
Sex
Male 258(66.3) 131(33.7) 1
Female 561(65.4) 297(34.6) 1.04 0.81-1.34 0.746

Age (years)

<40 14(63.6) 8(36.4) 1
>40 805(65.7) 420(34.3) 0.91 0.38-2.19 0.839
BMI (kg/m2)
<25 434(66.3) 221(33.7) 1
25-29.99 278(69) 125(31) 0.88 0.67-1.15 0.359
30-34.99 86(61) 55(39) 1.26 0.86-1.83 0.234
>35 19(43.2) 25(56.8) 2.58 1.39-4.79 0.003
Alcohol drinking
No 747(65.7) 390(34.3) 1
Yes 72(65.5) 38(34.5) 1.01 0.67-1.53 0.959
Smoking
No 732(66.5) 368(33.5) 1
Current smoker a45(57) 34(43) 1.5 0.95-2.39 0.084
Ex-smoker 40(60.6) 26(39.4) 1.293 0.78-2.15 0.323
Occupation
Government Officer 13(56.5) 10(43.5) 1

Freelance 393(66.5) 198(33.5) 0.65 0.28-1.52 0.325



Agriculturist 246(66.7) 123(33.3) 0.65 0.27-1.52 0.322

Merchant 43(58.9) 30(41.1) 0.91 0.35-2.34 0.84
Full-time employee 3(60) 2(40) 0.87 0.12-6.21 0.887
Housekeeper 24(49) 25(51) 1.35 0.5-3.67 0.551
Monk 4(50) 4(50) 1.3 0.26-6.52 0.75
Unemployed 84(71.8) 33(28.2) 0.51 0.2-1.28 0.151
Healthcare worker 9(75) 3(25) 0.43 0.09-2.03 0.289
Comorbidity

Diabetes mellitus
No 546(67.5) 263(32.5) 1
Yes 273(62.3) 165(37.7) 1.255 0.98-1.6 0.067

Cardiovascular disease

No 706(65.6) 370(34.4) 1
Yes 113(66.1) 58(33.9) 0.98 0.7-1.38 0.905
COPD

No 779(65.4) 413(34.6) 1

Yes 40(72.7) 15(27.3) 0.7 0.39-1.23 0.262
Asthma

No 794(65.6) 416(34.4) 1

Yes 25(67.6) 12(32.4) 0.92 0.46-1.84 0.806

Respiratory failure

No 709(65.8) 369(34.2) 1

Yes 110(65.1) 59(34.9) 1.03 0.73-1.45 0.862
Stroke

No 768(65.5) 405(34.5) 1

Yes 51(68.9) 23(31.1) 0.86 0.52-1.42 0.545

Table 2.1 Univariate analysis for risk factor of uncontrolled hypertension in hypertensive patient in

Phatthananikhom hospital during COVID-19 pandemic

After analyzing each factor which is different in incidence of uncontrolled hypertension by univariate logistic
regression analysis, found that BMI >35 kg/m” group is increasing risk for 2.85 time, compared with BMI < 25 kg/m?

group and for 2.58 time, compared with BMI < 25 kg/m’ group statistically significant (95% Cl = 1.39-4.79, P-value =



0.003). Gender, age group, alcohol drinking status, smoking status, occupation, and underlying disease are not risk

factor statistically significant of uncontrolled hypertension.

Variable Controlled Uncontrolled Adjusted 95% Cl P-value

n(%) n(%) Odds ratio

BMI Group(kg/m?)

<25 434(66.3) 221(33.7) 1
25-29.99 278(69) 125(31) 0.91 0.69-1.19 0.488
30-34.99 86(61) 55(39) 1.29 0.88-1.88 0.186
>35 19(43.2) 25(56.8) 2.65 1.42-4.93 0.002
Smoking
No 732(66.5) 368(33.5) 1
Current smoker a45(57) 34(43) 1.647 1.03-2.63 0.037
Ex-smoker 40(60.6) 26(39.4) 1.468 0.88-2.46 0.145
Occupation
Government Officer 13(56.5) 10(43.5) 1
Freelance 393(66.5) 198(33.5) 0.62 0.27-1.45 0.272
Agriculturist 246(66.7) 123(33.3) 0.64 0.27-1.5 0.302
Merchant 43(58.9) 30(41.1) 0.9 0.34-2.33 0.821
Full-time employee 3(60) 2(40) 0.79 0.11-5.72 0.818
Housekeeper 24(49) 25(51) 1.28 0.47-3.49 0.634
Monk 4(50) 4(50) 0.122 0.24-6.19 0.808
Unemployed 84(71.8) 33(28.2) 0.52 0.21-1.31 0.166
Healthcare worker 9(75) 3(25) 0.44 0.09-2.06 0.295

Diabetes mellitus
No 546(67.5) 263(32.5) 1

Yes 273(62.3) 165(37.7) 13 1.02-1.67 0.036

Table 2.2 Multivariate analysis for risk factors of uncontrolled hypertension of hypertensive patients in

Phatthananikhom hospital during COVID-19 pandemic

After further analyzing data by using Multivariate logistic regression analysis, found that BMI >35 kg/m’ group is
increasing risk for 2.65 time, compared with BMI < 25 kg/m’ group (95% ClI = 1.42-4.93, P-value = 0.002) due to
DM factor, occupational factor, and smoking status factors controlled. Current smokers are increasing risk for 1.65

time, compared with non-smokers (95% Cl = 1.03-2.63, P-value = 0.037) after BMI factor, occupational factor, and



underlying disease factor controlled. DM patients is increasing risk for 1.3 time, compared with non-DM patients
(95% Cl = 1.02-1.67, P-value = 0.036) after BMI factor, occupational factor, and smoking status factor controlled.
There are no association between occupation and uncontrolled hypertension, after BMI factor, DM factor, and

smoking status factor controlled.

No admission Admission Crude 95% Cl P-value
Variable
n(%) n(%) Odds ratio
Outcome BP
Controlled 762(93.0) 57(7.0) 1
Uncontrolled 384(89.7) 44(10.3) 1.53 1.02-2.31 0.042

Table 3 association of uncontrolled hypertension and admission rate in Phatthananikhom hospital

during COVID-19 pandemic

Uncontrolled hypertension patients who have history of admission during COVID-19 outbreak are 44 people (10.3
percent). controlled hypertension patients who have history of admission during COVID-19 outbreak are 57 people
(7 percent). Uncontrolled hypertension patients are increasing risk for admission 1.53 time statistically significant,

compared with controlled hypertension (95% Cl = 1.02-2.31, P-value = 0.042).
Discussion:

This study is helpful for proper management in hypertensive patient during pandemic because
Hypertension is the major risk factor of cardiovascular disease that need primary prevention. In Phattananikom
hospital, our study reveals cumulative incidence of uncontrolled hypertension of 34.3% during 3" April 2020 to
22th March 2021. There isn’t other related study to compare the cumulative incidence yet. However, in Thailand
one related study in 2019 reported the prevalence of uncontrolled hypertension was 24.6%". There was a cross-
sectional study about associated factors of uncontrolled hypertension in central rural communities of Thailand,
They reported that the prevalence of uncontrolled hypertension was 54.4%°. This variation could be explained

by the different uncontrolled hypertension protocol.

Our study showing the age was not a risk factor of uncontrolled hypertension. However, some studies
conducted in Thailand and China revealed that patient with higher ages tended to be at lower risk of
uncontrolled hypertensionl'z. On the other hand, one study conducted in The US revealed higher ages directly

reflected higher systolic blood pressure3.



The study showing that genders were not risk factor of uncontrolled hypertension, while the nation-wide
cross-sectional study revealed that male was associated with uncontrolled hypertension®. Occupations were also
not risk factor, similar to other studies"®. Our study showed hypertensive patient with Diabetes comorbidity were
a risk factor of uncontrolled hypertension. This result was similar to studies conducted in Thailand and
Ethiopia"®’. This effected may have resulted from insulin resistance and endothelial dysfunction; thus, increasing
BP**'°. Our data showed a relationship between BMI and uncontrolled hypertension, similar to other studies, we
found that hypertensive patient with BMI more than 35 kg/m’ were 2.65 times at higher risk of uncontrolled

"2 The study reported that hypertensive patient with current smoker were at risk of uncontrolled

hypertension
hypertension. There is one study conducted in African-American patient revealing hypertensive patient with well

antihypertensive drug compliance were high risk with uncontrolled BP".

We also found that uncontrolled hypertension was associated with hospital admission during the study
period. However, there is no similar study to compare. The causes of admission during the Covid-19 period in
Phattananikom hospital could have resulted from Traumatic event, such as traffic injury, Exacerbation of
comorbidities; thus, lead to increasing BP due to physiologic response to stress or pain. There was not strongly

concluded that uncontrolled hypertension leads to higher chance of admission.

All Patients in our study was received proper treatment due to the hospital measure. Antihypertensive

drugs were delivered directly to all patients via local public health center and health volunteer.
Limitation:

There might be some limitations in our study. Firstly, our finding was analyzed based on secondary data.
We were aware some missing data that were not included into the statistical analysis. Second, our data was
recorded by medical record staff, we were aware of human-error. Furthermore, there were not data prior Covid-
19 pandemic to compare, therefore, we could not find out the trend of incidence of uncontrolled hypertension
and the impact of covid-19 pandemic or The Government measure on hypertensive treatment. Further study

might be conducted to reveal the association between Covid-19 pandemic and the outcome.
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