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Abstract

Introduction

 Hypertension in adult Filipinos is a significant concern 
for its increasing number. There is an increasing number 
of hypertensive Filipinos as age increases with an overall 
prevalence of 22.3.1 Percentage of thyroid function 
abnormalities is 8.53% with the greatest proportion of 
volunteers having subclinical thyroid disease.2

	 Elevated	 blood	 pressure	 (BP)	 is	 defined	 as	 BP	≥120	
mmHg	systolic	and	more	than	or	equal	to	80	mmHg	diastolic	
BP	and	Hypertension	 is	defined	as	BP	≥130	mmHg	systolic	
or	≥90	mmHg	diastolic.3 Subclinical hyperthyroidism (SH) 
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for this study is defined as thyroid stimulating hormone (TSH) 
level	of	less	than	0.30	uIU/ml	and	free	triiodothyronine	(FT3)	
of	more	than	5.8	pmol/L	and/or	free	thyroxine	(FT4)	of	more	
than	23	pmol/L.

 Secondary  hyper tens ion  may  be  caused by 
hypothyroidism or hyperthyroidism in one percent in 
adult Americans.3 Endothelial dysfunction,4 left ventricular 
hypertrophy,5 and atrial fibrillation,6 may BP and SH.

 Different populations have different factors that may 
affect BP as well as thyroid hormone levels such as lifestyle, 
ethnicity,	 age/developmental	 stage,	 gender,	 nutrition	
and other environmental factors.7 Through this study, the 
results will suggest management alternatives for secondary 
hypertension in the Philippine setting. 

 The study aims to determine the prevalence of SH in 
adults with hypertension. The study also aims to determine 
the difference between demographic profiles (age and 
gender) of adults with SH and hypertension.
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Introduction: Hypertension in adult Filipinos is a significant 
concern for its increasing number (overall prevalence: 22.3). 
Percentage of thyroid function abnormalities is 8.53% with the 
greatest proportion of volunteers having subclinical thyroid 
disease. To our knowledge, there is no available Filipino-
based study on hypertension and subclinical hyperthyroidism. 
The study aims to determine the prevalence of subclinical 
hyperthyroidism	in	adults	with	hypertension.	 It	also	aims	to	
determine the difference among age groups and gender 
with subclinical hyperthyroidism and hypertension. 

Methods: This was a prospective cross-sectional prevalence 
study.	Minimum	sample	size	was	computed	at	80	but	total	
sample	 taken	was	 98.	 Study	 population	was	 taken	 from	
January	 2019	 to	May	 2019.	 All	 hypertensive	 patients	with	
thyroid function test done in a nuclear medicine section 
in a tertiary institution were included. This study utilized 
prevalence rate. To determine the difference between 
age groups of patients with subclinical hyperthyroidism 
and hypertension, age groups were treated as follows: 
late	adolescence	(18–24),	early	adulthood	(25–34),	middle	

adulthood	 (35–60),	 late	 adulthood	 (61–75),	 very	 old	 age	
(76+). Significant difference of prevalence rate for each 
age group and gender was determined using analysis of 
variance and t-test respectively. 

Results: The over-all prevalence of subclinical hyperthyroidism 
in hypertensive patients is 13.13% with most prevalence on 
late adolescence and male population (25% and 17.65% 
respectively). 

Conclusion: An increase in vigilance with thyroid disorders, 
especially subclinical hyperthyroidism might be warranted 
more	 in	 males	 in	 18	 to	 24	 years	 of	 age.	 An	 updated	
Filipino-based, or a larger Asian-based guideline which 
will encompass a larger population is needed, due to 
an increase in migration in this region. This Asian-based 
guideline will benefit healthcare standards in hypertensives 
in this region.
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 The study included all patients who had thyroid function 
test in a nuclear medicine department in a tertiary hospital 
utilizing	 radioimmunoassay	 (RIA).	 This	 did	 not	 include	 the	
pediatric age group (below middle pediatric ages of 18 years 
and	364	days)8 with factors that may increase or decrease 
thyroid binding globulin (TBG) such as pregnancy, hepatitis, 
nephrotic syndrome, hypoproteinemia, severe chronic 
illness, congenital hypothyroidism and hyperthyroidism, 
on	 medications/supplements	 such	 as	 propylthiouracil,	
glucocorticoids, iopaonic acid, ipodate, propranolol, 
amiodarone, estrogen and androgen hormones and 
tamoxifen.9

Methods

 This was a prospective cross-sectional prevalence 
study.	 Independent	and	dependent	variables	are	SH	and	
hypertension respectively. 

 This study was reviewed by Veterans Regional Hospital- 
Ethics Review Committee. The study was in accordance with 
the Declaration of Helsinki for Human Study. Utmost privacy 
and confidentiality of all data collected was observed. 
De-identified data by a third party was then labelled with a 
control number. The population selected had no issues with 
vulnerability. Participants’ risks are the same as those in the 
general population who receives iodinated dye, like allergic 
reaction. Direct benefit of the participants is unlikely, but the 
results will help clinicians catering to the Filipino population in 
dealing with elevated blood pressure. Minimum sample size 
was	computed	at	80	(Appendix	C)	but	total	sample	taken	
was	98.	

	 Study	population	was	taken	since	January	2019	more	
than	the	required	sample	size	(n=98)	was	achieved.	Inclusion	
criteria involved patients with hypertension who were taking 
maintenance medications and those who were not on any 
maintenance	medication.	Excluded	 in	the	study	are	ages	
below	middle	 pediatric	 ages	 of	 18	 years	 and	 364	 days8 
with factors that may increase or decrease TBG as stated 
previously.9 Thyroid function test was done in tertiary hospital 
with a nuclear medicine section. Written consent from the 
population	was	 furnished	 (Appendix	 A).	Criteria	 stated	 in	
the scope and limitation was implemented with a self-report 
form.	(Appendix	B).	This	study	utilized	TSH,	FT3	and	FT4.	RIA	
kit	(Iodine	125)	from	Beckman	Coulter	for	FT3	and	FT4	and	
IZOTOP	for	TSH	were	used.	DPC	Gamma-C12	a	Multicrystal	
gamma counter were used to determine the results. Process 
of	blood	extraction	involved	a	preliminary	taking	of	BP,	after	
which, blood sample of three to five milliliters of blood at the 
antecubital area was taken.

 The participants did not receive compensation for 
participating in this study. The final sample population 
included patients with hypertension who had thyroid function 
tests at the nuclear medicine section. They were ensured 
that the study results will also be made available to them. 

In	additional	 to	 such,	 they	had	an	option	 to	 refuse	 to	be	
included in the study. 

 The facility was chosen as the study site due to the 
accessibility and the capacity of the section to provide all 
the needed equipment for the study.

	 A	 l icensed	 Microsoft	 Excel	 for	 Mac	 Version	 16.25	
(Device	ID:	A720A280-47B1-5C44-A715-2919A5A93108)	with	
AnalysisToolPak was used to determine the prevalence of 
SH in adults with hypertension, this study utilized prevalence 
rate. To determine the difference between age groups of 
patients with SH and hypertension, age groups were treated 
as	 follows:	 late	 adolescence	 (18–24),	 early	 adulthood	
(25–34),	middle	adulthood	(35–60),	late	adulthood	(61–75),	
very old age (76+).10 Significant difference of prevalence 
rate of each age group was determined using the analysis 
of	 variance	 (ANOVA).	 T-test	 was	 used	 to	 determine	 the	
significant differences of prevalence rate between gender 
groups of patients with SH with hypertension.

Results

 The overall prevalence of SH in hypertensive patients 
is	 13.13%.	Out	 of	 98	 patients	 with	 hypertension	whether	
previously diagnosed or not, 13 of whom had SH and 16 had 
elevated	FT4	and	TSH.	Five	out	of	13	patients	with	SH	had	
hypertension

 With computed p-value	of	0.000345	(CI	95%)	(Appendix	
D), there is a significant difference of prevalence between 
age groups of the above categories. Highest prevalence of 
SH	was	seen	in	ages	18-24	or	late	adolescent	group	and	least	
in	ages	35-60	or	middle	adults	(25%	and	6.67%	respectively).	
No hypertensives in late adult group was noted.

 With computed p-value	of	0.5	 (CI	95%)	 (Appendix	E),	
there is no significant difference of prevalence between 
genders of patients with hypertension with or without 
decreased	TSH	and	elevated	FT4	though	higher	prevalence	
rate of hypertensives with SH in males (17.65%) was noted.

Discussion

	 In	 contrast	 to	 the	 prevalence	 yielded	 by	 this	 study,	
the Guidelines for the Prevention, Detection, Evaluation, 
and Management of High blood pressure in Adults by the 
American College of Cardiology, had a prevalence of <1% 
of hyperthyroidism in hypertensive patients.3 The result of 
this study is a comparable reflection to the findings of the 
Philippine Thyroid Diseases study that showed that most of 
the thyroid function abnormalities were due to SH disease.2

 A study in China revealed a direct relationship between 
the prevalence of SH and hypertension in patients with 
obstructive sleep apnea at 15% which is closer to 13.13% of 
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the study’s result.9 An increasing trend in the prevalence of 
hypertension in young Chinese population11 is similar to the 
result of higher prevalence of SH in the late adolescence 
age group (n=3) which is 25% of the total population of the 
age	group	in	our	study,	as	seen	in	Table	I.	

	 In	contrast	with	the	all	hypertensives	with	SH,	early	adult	
group (n=7) has higher frequency. Moreover, no late-adult 
group	was	noted	to	have	SH,	as	seen	in	Table	I.	

 As previously discussed, increase in thyroid hormone 
may predispose individuals to endothelial dysfunction,4 that 
might result to hypertension. Left ventricular hypertrophy5 
and atrial fibrillation6 might also develop that can be 
associated with increased mortality with thyroid dysfunction 
including SH.12 These might be contributory factors to the 
lower population in the latter age of hypertensive patients 
with	SH	(Table	I).	

 There is no significant difference between genders 
in	 patients	 with	 hypertension	 and	 SH	 (Table	 II).	 Contrary	
to Filipino-based study done,2 the study’s result revealed 
higher	prevalence	in	men	at	17.65%	(Table	II)	which	might	
be alarming due to an increase in mortality with men 
having SH.12	Increased	prevalence	among	women	are	seen	
in previous studies.13, 2	 In	 previous	 studies,	morbidity	 with	
hypercholesterolemia is higher in female with SH13 which 
might contribute to the population’s hypertension.

Conclusion

 The over-all prevalence of SH in hypertensive patients is 
13.13% with highest prevalence on later adolescence and 
male population (25% and 17.65% respectively).

	 Increased	vigilance	for	thyroid	disease,	especially	SH,	
might	 be	warranted	 in	males	 ages	 18-24	 as	 increase	 in	
mortality in such gender and age group population is noted 
in previous studies. The fact that no hypertensives with thyroid 
disorders are noted in the very old age, this study might 
indicate an increase in mortality. Moreover, an updated 
Filipino-based, or better yet a larger Asian-based guideline 

which will encompass a larger population is needed, due 
to an increase in migration in this region. This Asian-based 
guideline will benefit healthcare standards in hypertensives 
in this region.
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Table I. Prevalence in percentage among age groups of patients with hypertension with or without decreased TSH and elevated FT4 
as per 100 population

Age
Patients with hypertension and normal 

thyroid function tests (N= 69)
Patients with hypertension and decreased 

TSH only (N= 13)
Patients with hypertension, decreased TSH 

and elevated FT4 (N=16)
18-24 (N= 12) 58.33% (n= 7) 25% (n=3) 16.67% (n=2)
25-34 (N = 34) 55.88% (n=19) 20.59% (n=7) 23.53% (n=8)
35-60 (N=45) 80% (n=36) 6.67% (n=3) 13.33% (n=6)
61-75 (N=7) 100% (n=7) 0 (n=0) 0 (n=0)

76+ 0 (n=0) 0 (n=0) 0 (n=0)
Table II. Prevalence in percentage between genders of patients with hypertension with or without decreased TSH and elevated FT4 
as per 100 population

Gender
Patients with hypertension and normal 

thyroid function tests (N=70)
Patients with hypertension and decreased 

TSH only (N= 12)
Patients with hypertension, decreased TSH 

and elevated FT4 (N=16)
Male (N=17) 76.47% (n= 13) 17.65% (n=3) 5.88% (n=1)

Female (N=81) 70.37% (n=57) 11.11% (n=9) 18.52% (n=15)
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Appendices
Appendix A. Written consent

Dear Client,

 You are invited to participate in a reference interval study titled “Prevalence of Subclinical Hyperthyroidism in Adults with 
Hypertension” Lennie Lee-Chua and Dr Rainier John Buensalida, from the Victor R. Potenciano Medical Center of Department 
of Medicine. 
	 We	hope	to	establish	the	prevalence	of	low	Thyroid	Stimulating	Hormone	with	normal	FT4	and	FT3	on	patients	with	elevated	
blood	pressure.	You	were	selected	as	a	possible	participant	in	this	study.	If	you	decide	to	participate,	you	will	undergo	the	usual	
procedures	clients	take	to	determine	thyroid	function	via	blood	sample	(Iodine	125	intake	and	blood	sample	withdrawal).	If	
you have iodine-related allergy, you are not eligible to take the test. Collected specimen will undergo the usual procedure 
of	storage	and/or	discarding.	Also,	as	a	client,	you	will	have	your	thyroid	function	test	results	as	soon	as	they	are	available.	
The	duration	of	your	participation	will	only	be	about	30	minutes	to	1	hour,	which	is	the	same	with	all	clients	being	tested	of	
their	thyroid	function	test.	This	study	will	include	120	participants	or	more	who	had	qualified	for	the	eligibility	criteria	set	prior	
to data collection. As a participant, direct benefit from this study night not be applicable but this will help establish a more 
accurate Thyroid Function Test. Any information that is obtained in connection with this study and that can be identified with 
you will remain confidential and will be disclosed only with your permission or as required by law. Anonymity will be observed 
all through out the study . 
 The research is being funded by the researchers alone. Your participation is voluntary. Your decision whether or not to 
participate	will	not	affect	your	relationship	with	the	institution.	If	you	decide	to	participate,	you	are	free	to	withdraw	your	consent	
and discontinue participation at any time without penalty. Your agreement in such participation will entail full cooperation 
and truthfulness of all the information you will partake. Post-study results will be published by the investigators to a reputable 
journal. 
	 This	study	is	being	monitored	and	reviewed	by	Veterans	Regional	Hospital	-	Institutional	Review	Board	Ethics	Review	Panel.	
In	line	with	this,	the	panel	will	be	granted	of	direct	access	to	participant’s	medical	records	for	purposes	of	verification	of	data.	
If	you	have	any	questions	about	the	study,	please	feel	free	to	contact	Dr.	Lee-Chua	at	+639228330337	and/or	Dr.	Buensalida	
at	+639278370716	 .	Also,	Veterans	Regional	Hospital	 -	 Institutional	Review	Board	had	approved	this	 study.	You	may	 reach	
VRH-IRB	Panel	Chair	at	VRH,	Magsaysay,	Bayombong,	Nueva	Vizcaya.	You	may	send	your	email	at	vrherc@yahoo.com at 
+639265581810.
 Your signature indicates that you have read and understand the information provided above, that you willingly agree 
to participate, that you may withdraw your consent at any time and discontinue participation without penalty, that you will 
receive a copy of this form, and that you are not waiving any legal claims. 
Sincerely,

Dr. Lennie Lee-Chua
Internist-Endocrinologist
VRPMC

Dr. Rainier John Buensalida
Internist

Signature over printed name ______________________________ 
Date ________________________________
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and Age Impact on the Association Between Thyroid-Stimulating 
Hormone and Serum Lipids. Medicine (Baltimore), 94(49): e2186. 
2015 December.



Prevalence of Subclinical Hyperthyroidism in Adults Buensalida RJ, et al.

Volume 57 Number 4 Oct. - Dec., 2019     198

Appendix B. Sample data form

Form Control number: 
Date	/	Petsa:	 	 ___________________
Name/	Pangalan:		 ___________________
Age/	Edad:		 	 ___________________	
Reason	for	test/	Dahilan	ng	examinasyon:	______________________________________________
Blood Pressure: ______________mm

Instruction/	Panutuan:	Place an “X” if you have the following / Lagyan ng “X” kung mayroon ka ng mga sumusunod: 

Condition Put an X if 
you have the 

following

1 Pregnancy/	Pagbubuntis	

2 Hypertension	or	elevated	BP	(	more	than	110/70mmHg)	/	Altapresyon	o	mataas	
na	BP	(	mas	mataas	sa	110/70mmHg)

3 Hepatitis	/	Sakit	sa	atay

4 Diabetes

5 Nephrotic Syndrome or any kidney disease

6 Hypoproteinemia	/	Hypoalbuminemia	/	Mababang	protein/	albumin	sa	dugo

7 severe	chronic	illness	/	matagal	at	malalang	karamdaman

8 congenital	hypo	or	hyperthyroidism	/	Problema	sa	thyroid	mula	pagkabata

9 on	medications/supplements	such	as/	mag	iniinom	na	gamot	tulad	ng:	

a Propylthiouracil

b Glucocorticoids

c Iopaonic	Acid

d Ipodate

e Propanolol

f Amiodarone

g Estrogen/	Contraceptive	with	Estrogen

h Androgen

i Tamoxifen
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Appendix C. Sample size computation
Risk	ratio	taken	from	H.	Völzke	2009

Appendix D. Analysis of variance among age groups with hypertension
Male Female

Mean 33.33333333 33.33333333
Variance 1430.219146 1042.524005
Observations 3 3
Pearson Correlation 0.963466788
Hypothesized Mean Difference 0
df 2
t Stat 1.87399E-16
P(T<=t) one-tail 0.5
t Critical one-tail 2.91998558
P(T<=t) two-tail 1
t Critical two-tail 4.30265273

Appendix E. T-test between gender groups with hypertension
Summary

Groups Count Sum Average Variance
Patients with hypertension and normal thyroid function tests 4 294.2156863 73.55392157 428.2992118
Patients with hypertension and decreased TSH only 4 52.25490196 13.06372549 136.8920607
Patients with hypertension with decreased TSH and elevated FT4 4 53.52941176 13.38235294 97.61309753

ANOVA
Source of variation SS df MS F P-value F crit

Between Groups 9706.377355 2 4853.188677 21.9666114 0.000344599 4.2564947
Within Groups 1988.41311 9 220.93479

Total 11694.79047 11


