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ABSTRACT
Background: Hypertension is the most common cardiovascular disease afflicting humans. It has been reported that
hypertensive patients may have a tendency for impaired thyroid function but, these results have not always been
confirmed. The aim of this study therefore was to determine the serum level of thyroid hormones in hypertensive
subjects and any possible relationship between serum thyroid hormone levels and hypertension.
Methods: Blood samples were consecutively obtained from One hundred and seventy (170) consenting subjects. One
hundred were hypertensive subjects while seventy subjects were normotensive controls. Triiodothyronine (T3),
Thyroxine (T4) and Thyroid stimulating hormone (TSH) were analyzed using ELISA kits. Data was analyzed using
student “t” test and analysis of variance. The difference was considered statistically significant at p < 0.05.
Results: The mean serum TSH value for hypertensive subjects was 3.01±2.42 µIu/ml and was significantly higher
(p<0.0001) than that of the normotensive subjects (1.74±0.92 µIu/ml). Female hypertensive subjects had significantly
higher (3.34±2.74 µIu/ml) mean TSH than the female normotensives with mean value of 1.79±0.86 µIu/ml (p<0.002).
Mean TSH value for male hypertensive subjects was 2.78±2.4 µIu/ml and was significantly higher (p<0.007) than that
of male normotensive subjects (1.72±0.96 µIu/ml). There were no significant differences in the mean serum T3 and
T4 levels of hypertensives compared to the normotensives.
Conclusions: It is concluded that the hypertensive subjects in this study required significantly higher (p<0.05)
stimulation input, as measured from the level of thyroid stimulating hormone, to maintain the same level of thyroid
hormones as their normotensive counterparts.
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INTRODUCTION
Hypertension is the most common cardiovascular disease
afflicting humans. It is an important public health
challenge because of the associated morbidity and
mortality.1 The pooled prevalence of hypertension from
2000 to 2009 in Nigeria was 22.5 percent.2 Hypertension

is defined as a systolic blood pressure (SBP) of 140 mm
Hg or more, or a diastolic blood pressure (DBP) of 90
mm Hg or more, or taking antihypertensive medication.3
It is a well known fact that globally, black adults have
among the highest rates of hypertension, with an
increasing prevalence. Although white adults also have
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an increasing incidence of high BP, they develop this
condition later in life than black adults and have much
lower average BPs. In fact, compared to hypertensive
white persons, hypertensive black individuals have a 1.3fold higher rate of nonfatal stroke, a 1.8-fold higher rate
of fatal stroke, a 1.5-fold higher mortality rate due to
heart disease, and a 4.2-fold higher rate of end-stage renal
disease.4 High blood pressure may affect all organs but
most especially the kidneys, brain and heart. Symptoms
associated with hypertension include dizziness,
headaches, palpitations, restlessness, nervousness and
tinnitus. Hypertension is often referred to as the “silent
killer” and can quietly damage the body for years before
symptoms develop.5 Thyroid hormones influence
cardiovascular function6 and modulate the vascular
response.7 It has been reported that hypertensive patients
may have a tendency for impaired thyroid function8 but,
these results have not always been confirmed.9-11 The aim
of this study therefore was to determine the serum level
of thyroid hormones in hypertensive subjects determine
any possible relationship between serum thyroid hormone
levels and hypertension.

Sample collection
Blood samples (5 ml) were aseptically collected from
each subject into a plain sample bottle and allowed to clot
at room temperature. The samples were then centrifuged
and the sera separated into serum bottles and stored
frozen until assayed.
Measurement of anthropometric indices and blood
pressure
Weight and height of each subject were measured. The
measurement of weight in kilograms was done using a
weighing balance and measurement of height (in metres)
was done using a stadiometer. Body mass index (BMI)
was computed as the ratio of weight (kilograms) to the
square of height (meters).The blood pressure was
measured on the right arm with a mercury
sphygnomanometer (Cuffsize 12.5 X 40 cm) with the
patient in a seated position and after a 5 minutes rest. The
systolic and diastolic blood pressures were recorded.
Assays

METHODS
Study design and subject selection
This case control study was carried out at the
Hypertension clinic of the University of Calabar
Teaching Hospital (UCTH), Calabar, Cross River State,
Nigeria. This work was conducted in accordance with the
World Medical Association’s Declaration of Helsinki12
and its later amendments. The purpose and nature of the
research was explained each participant and informed
consent was obtained before recruitment into the study. A
standard questionnaire was given to them to obtain
information from the subjects about their age, family
history, dietary and physical lifestyle. Consecutive
sampling method was used. All the subjects were forty
(40) years of age and above. Patients who had a known
history of diabetes mellitus, eclampsia, Graves’ disease,
goiter, those on chronic medications for any disease
condition other than hypertension as well as pregnant
women were excluded from the study. Hypertension was
defined as an average blood pressure above 140/90
mmHg on at least three different occasions or those
already on treatment for hypertension. Anthropometric
indices such as height and weight of the subjects were
also measured and body mass index calculated.
One hundred (100) hypertensive patients (58 males and
42 females) of Nigerian origin with confirmed
hypertension attending University of Calabar Teaching
Hospital Hypertension clinic were recruited as test
subjects. Seventy (70) age-matched non-hypertensive
apparently healthy subjects (46 males and 24 females)
also of Nigerian origin living in Calabar metropolis and
its environs were recruited as control subjects.

TSH, T3 and T4 were analyzed using ELISA kits
obtained from DRG International Incorporated, East
Mountain Side, USA. The serum total T3 and T4 assays
were performed as described by Schall et al, 1978 13 and
TSH as described by Uotila et al, 198114.
Statistical analysis
This was done using the PAWstatistic 18, a statistical
package from SPSS Inc, California, USA. The results
were expressed as Mean ± SD. The data was analyzed by
Student’s t-test and analysis of variance (ANOVA). Posthoc analysis was done using Fischer’s least significant
difference (LSD). The level of significance was set at
95% confidence interval, where a two-sided p-value less
than 0.05 (p<0.05) was considered as statistically
significant.
RESULTS
There were no significant differences (p>0.05) in the
mean serum T3 and T4 levels of hypertensives compared
to the normotensives. However, the mean value of TSH
of the hypertensives was significantly higher (p<0.0001)
than that of the normotensives. As expected, the mean
values of systolic and diastolic blood pressures were also
significantly higher (p<0.0001) in hypertensives when
compared to normotensives (Table 1).
A comparison on blood pressure and thyroid function
parameters in hypertensives and normotensives based on
gender showed significant variations in T3 (p=0.002), T4
(p =0.024), TSH (p<0.0001), Systolic BP (p<0.0001),
Diastolic BP (p<0.0001) among the groups (Table 2).
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Table 1: Mean blood pressure and thyroid function parameters in hypertensive and normotensives.
Parameters
Age (yr)
T3 (ng/dl)
T4(µg/dl)
TSH (µIU/ml)
Systolic BP (mmHg)
Diastolic BP (mmHg)
n

Hypertensives
53.3±10.01
141.5 ± 58.45
8.89 ± 3.10
3.01 ± 2.42
161.9 ± 13.07
93.4 ± 12.4
100

Normotensives
51.1±10.29
154.0 ± 45.38
9.60 ± 2.41
1.74 ± 0.92
114 ± 10.75
76.9 ± 7.6
70

Calc. “t”
1.39
1.56
1.67
4.78
25.9
10.7

Crit. “t”
1.98
1.98
1.98
1.98
1.98
1.98

p value
0.166
0.135
0.110
<0.0001
<0.0001
<0.0001

Mean ±SD

Table 2: Effect of gender on blood pressure and thyroid function parameters in hypertensives and normotensives.
Parameters
Age (yr)
T3 (ng/dl)
T4(µg/dl)
TSH
(µIU/ml)
Systolic BP
(mmHg)
Diastolic BP
(mmHg)
n

Male
Hypertensives
53.3±10.23
148.09 ± 69.61
9.25 ± 3.05

Female
Hypertensives
53.5±9.76
128.09 ± 58.24
8.39 ± 3.20

Male
normotensives
51.8±10.13
167.17 ± 42.15
10.12 ± 2.28

Female
normotensives
49.9±10.70
128.75 ± 41.11
8.59 ± 2.37

Calc.
“f”
0.820
209.407
32.372

Crit.
“f”
3.059
3.059
3.059

pvalue
0.484
0.002
0.024

3.34

2.78

1.72 ± 0.96

1.79 ± 0.86

6.511

3.059

0.000

± 2.44

± 2.74

162.02 ± 9.81

161.88 ± 14.37

113.04 ± 10.09

117.08 ± 10.09

5.325

3.059

0.000

94.11 ± 16.74

92.81

77.39 ± 8.3

76.04 ± 6.08

3.231

3.059

0.000

58

42

46

24

± 8.58

Mean ±SD

Table 3: Comparison of thyroid function parameters in male and female hypertensives and normotensives
using post hoc analysis.
Groups
Male hypertensives vs female hypertensives
Male hypertensives vs male normotensives

Parameter
T3 (ng/dl)
TSH (µIU/ml)
Systolic BP (mmHg)
Diastolic BP(mmHg)

Mean Difference
23.112
1.0602
48.836
15.419

Std Error
10.479
0.3847
2.405
2.119

p-value
0.029
0.007
<0.0001
<0.0001

Male hypertensives vs female normotensives
TSH (µIU/ml)
Systolic BP (mmHg)
Diastolic BP(mmHg)

0.9859
44.796
16.769

0.4730
2.956
2.605

0.039
<0.0001
<0.0001

TSH (µIU/ml)
Systolic BP (mmHg)
Diastolic BP(mmHg)

1.6207
48.980
16.728

0.4159
2.600
2.291

<0.0001
<0.0001
<0.0001

TSH (µIU/ml)
Systolic BP (mmHg)
Diastolic BP(mmHg)

1.5464
44.940
18.077

0.4986
3.117
2.746

0.002
<0.0001
<0.0001

T3 (ng/dl)
T4 (µg/dl)

-38.424
-1.5322

13.024
0.7032

0.004
0.031

Female hypertensives vs male normotensives

Female hypertensives vs female normotensives

Male normotensives vs female normotensives
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The post-hoc analysis showed that only the mean T3 of
the male hypertensives was significantly higher (p=
0.029) than that of female hypertensives. When the
parameters of male hypertensives were compared with
that of male and female normotensives and female
hypertensives with male and female normotensives, there
were no significant differences (p>0.05) in the mean
serum T3 and T4 levels. But, TSH, systolic and diastolic
blood pressures of the hypertensives were significantly
higher (p<0.05) than that of the normotensives. When the
parameters of the male normotensives were compared
with that of female normotensives (Table 3), the mean T3
and T4 values for the male normotensives was
significantly higher (p<0.004; p<0.031) than those of the
female normotensives. There was no significant
difference (p>0.05) in the mean values of TSH and
systolic and diastolic blood pressures (Table 3).
DISCUSSION
In this study, the level of TSH in hypertensive patients
was found to be significantly raised when compared with
normotensive euthyroid controls. This was not affected
by gender. Also, there were no significant differences in
T3 and T4 levels between the hypertensives and
normotensives. This shows that the anterior pituitary in
hypertensives works harder to produce more TSH which
stimulates the production of T 3 and T4 to maintain the
euthyroid state of the hypertensives. This condition is
referred to as subclinical hypothyroidism. Subclinical
hypothyroidism is defined as a state of relative thyroid
dysfunction, characterized by normal serum levels of
thyroid hormones and increased serum thyroidstimulating hormone (TSH) levels.6 Reviews of studies
on subclinical hypothyroidism suggest that it may have a
critical role on deterioration of the atherogenic profile
and total cardiovascular risk.15 Other studies have
demonstrated that subclinical hypothyroidism represents
an independent risk factor for coronary heart disease.16-18
It has been suggested by Stabouli et al,15 and we agree,
that patients visiting a hypertension clinic for evaluation
of high BP may benefit from the diagnosis of
hypothyroidism as the majority of them would avoid
antihypertensive treatment.
In the normotensives in this study, the men had
significantly higher (p<0.05) levels of thyroid hormones
compared to the women in this study. Some authors have
attributed this to the fact that in males the higher values
of male sex hormones increases the circulating level of
thyroxine binding globulin (TBG), which directly leads to
increase in circulating level of T4.19,20 Ahmed et al20
noticed increased levels of only T4 in men compared to
females. Some other studies report no effect of gender on
thyroid hormones.21- 23 There was however no significant
difference in the TSH of the normotensive men and
women. Similar findings were observed by Roelfsema et
al 24 and Ahmed et al.20 A study by Surks and Hollowell25
however reported higher TSH level in women. The
interesting observation is that this gender difference in T 4

levels is not observed in the hypertensives. This may be
due to complications of hypertension, the most important
being the presence of lower levels of circulating
testosterone and androstenedione levels in hypertensive
men.26,27
A limitation of this study is that we cannot categorically
state which of these two conditions (thyroid dysfunction
and hypertension) the cause is and which is the effect.
However, from our results in this study we have observed
that in the hypertensive subjects, there is a picture of subclinical hypothyroidism, which if left unattended to may
result in thyroid failure.
CONCLUSION
It is concluded that the hypertensive subjects in this study
required significantly higher (p<0.05) stimulation input,
as measured from the level of thyroid stimulating
hormone, to maintain the same level of thyroid hormones
as their normotensive counterparts. This suggests that
hypertension may induce subclinical thyroid disorder,
that and long standing hypertension may lead to thyroid
failure.
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