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Background: Several studies undertaken in hospital-based specialty clinics have reported an association 
between hypertension and hypothyroidism. This work examines the association between these two 
common disorders in postmenopausal women seen within a primary care office setting. 

Methods: Seven hundred seven postmenopausal women aged 50 years and older were studied using a 
cross-sectional design. Data on thyroid status, hypertension and risk factors, and patient demographics 
were collected from the office medical record. 

Results: Overall, 45.4 percent of the population studied had hypertension and 10.9 percent had 
hypothyroidism. Compared with normotensive women, hypertensive women were significantly older (66.4 
years versus 63.0 years, P < 0.0001) and had a higher body mass index (29.2 kg/m2 versus 26.2 kg/m2, 
P < 0.0001). Hypertension was significantly associated with diabetes mellitus and the use ofNSAIDs 
(odds ratios [OKs] = 1.77 and 2.63, respectively). We did not find a significant association between 
hypertension and hypothyroidism (OR 1.04,95 percent confidence interval 0.64 to 1.76). 

Conclusions: In this population of postmenopausal women we did not find hypertension to be associated 
with hypothyroidism. (J Am Board Fam Pract 1997;10:185-91.) 

Hypothyroidism has been described as a cause of 
hypertension in manyI-S but not a1l6-8 medical 
textbooks. Several researchers have reported an 
association between hypertension and hypothy­
roidism in clinical settings, but these studies have 
been undertaken in specialty clinics largely using 
referred patients.9-I4 A community-based study, 
however, found no differences in mean blood 
pressures or the prevalence of hypertension in 
hypothyroid and euthyroid women.IS 

Both hypothyroidism and hypertension are 
common, and their occurrence increases with 
age. In the community setting, overt hypothy­
roidism occurs in 1.5 to 2.0 percent of women 
and 0.2 percent of men. I6 Subclinical hypothy­
roidism, defined as an elevated thyroid-stimulat­
ing hormone (TSH) (up to 10 U/L) but with a 
normal free thyroxine, is common among per-
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sons older than 60 years; it has been documented 
in 5.9 percent of an unselected population of 
community-dwelling elderly personsI7 and 14.6 
percent of elderly women in a primary care geri­
atrics clinic. 18 The prevalence of hypertension 
(defined as a blood pressure of 140/9.0 mmHg or 
greater) increases from less than 30 percent for 
white women aged 35 to 44 years to more than 
50 percent for white women aged 65 to 74 
years. I9 Because hypertension and hypothy­
roidism are both common, their coexistence in 
patients might not indicate an association. A 
causative association would be clinically impor­
tant if subsequent studies showed that early 
recognition and treatment of hypothyroidism 
prevent chronic hypertension from developing. 
Prevention of hypertension could prevent stroke 
and myocardial infarction. 

The purpose of our project was to examine 
the association between hypertension and hy­
pothyroidism in postmenopausal women seen in 
a primary care office setting. This group was se­
lected because both diseases occur widely in this 
population. We hypothesized that if an associa­
tion existed, then a diagnosis of hypothyroidism 
should occur in a greater percentage of hyper-
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Table 1. Comparison of Hypertensive and Nonnotensive Women, by Patient Characteristics. 

Characteristics Hypertensive (n = 321) Normotensive (n = 386) PValue 

Patients (age distribution) 
50 to 59 years 
60 to 69 years 
70 to 79 years 
80 to 89 years 

< 0.0001 
96 

102 
78 
40 

90 years and older 
Age, mean years (SD) 
Body mass index, mean kg/m2 (SD) 
Median number of visits 2 years before index visit 
Median number of visits year after index visit 

5 
66.4 (11.0) 
29.2 (6.3) 

4 

174 
103 
76 
31 
2 

63.0 (10.4) 
26.2 (5.2) 

2 

< 0.0001 
< 0.0001 
< 0.0001 
< 0.0001 

tensive women than in that of their normoten­
SIve peers. 

Methods 
All postmenopausal women aged 50 years and 
older who were seen at the family practice office 
between 1989 and 1993 and who used this facility 
for their primary health care were eligible for this 
study. The office is in a university community in 
the Midwest and records more than 20,000 visits 
per year. The office was considered to be a 
woman's source of primary health care if she re­
ceived her preventive health care at this office, as 
indicated by at least one cervical cytologic smear 
during the study period. During the study period 
it was the recommendation of this office that all 
adult women, regardless of age and hysterectomy 
status, undergo routine cytologic screening. 

Data were collected by chart review using a 
cross-sectional design. There was at least 1 year 
between the visit for preventive care and the chart 
review. Patient charts were reviewed by research 
assistants using a standard data-collection instru­
ment. Data on hypertension, hypothyroidism, di­
abetes mellitus, smoking, nonsteroidal anti-in­
flammatory drug (NSAID) use, estrogen use, 
coronary artery disease, congestive heart failure, 
and chronic renal failure, as well as height, 
weight, and number of office visits 2 years before 
and 1 year after the index visit were extracted 
from the charts. A patient's index visit was the 
first visit during the study period at which she un­
derwent cervical cytologic screening. Reliability 
was checked by having the research assistants re­
extract data from 80 randomly selected charts ini­
tially reviewed by the other reviewer. Agreement 
was excellent, with kappas greater than 0.95 for 
both hypertension and hypothyroidism. 
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Classification Criteria 
Patients were classified as having hypothyroidism 
if either of the following was recorded in the 
chart: 
1. Elevated TSH or low free thyroxine (both as 

defined by the laboratory performing the 
test) preceding the index visit or within 1 year 
following the index visit. 

2. Thyroid replacement prescribed by the index 
visit or within 1 year following the index visit. 

Patients were classified as having hypertension if 
any of the following were recorded in the chart: 
1. Elevated blood pressures in the office, as de­

fined by diastolic blood pressure greater than 
90 mmHg, on at least 3 occasions within 1 
year of the index office visit. 

2. Taking medications for treatment of hyper­
tension, as documented by any mention in 
the chart of the patient having been pre­
scribed a diuretic, ~-blocker, a-blocker, cal­
cium channel blocker, or angiotensin-con­
verting enzyme inhibitor at the time of the 
index visit or within 1 year of that visit. Doc­
umentation of these drugs did not satisfy this 
criterion if the medication was prescribed for 
another condition, such as migraine, idio­
pathic edema, congestive heart failure, 
angina, or renal protection in the face of dia­
betes mellitus. 

3. Any record within the office chart of the di­
agnosis of hypertension in a progress note, 
problem list, health summary questionnaire, 
hospital discharge note, or consultant's note 
preceding the index visit. 

Data Analysis 
When the variables were dichotomous, we per­
formed a univariate analysis using chi-square, and 

 on 10 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 P

ract: first published as 10.3122/jabfm
.10.3.185 on 1 M

ay 1997. D
ow

nloaded from
 

http://www.jabfm.org/


Table 2. Comparison of Hypertensive and Nonnotensive Women, by Percentage with Study Variable. 

Variable Hypertensive (n = 321) Nonnotensive (n = 386) PValue 

Obesity (BMI ~ 30 kg/m2) 
Coronary artery disease 
Diabetes mellitus 
NSAIDuse 
Congestive heart failure 
Estrogen use 
Ever smoker 
Current smoker 
Hypothyroidism 

38.0 
17.8 
1l.8 
26.8 
9.0 

19.0 
34.4 
15.1 
ll.s 

18.9 
7.0 
3.4 

15.3 
3.9 

23.3 
38.3 
17.4 
10.4 

< 0.0001 
< 0.0001 
< 0.0001 

0.0002 
0.005 
0.16 
0.31 
0.40 
0.62 

BMI - body mass index, NSAID - nonsteroidal anti-inflammatory drug. 

when they were continuous, we used the Student 
t-test or Mann-\Vhitney U test. Statistical analy­
ses were performed with the Solo, Version 4, sta­
tistical software.2o The level of significance was 
set at 0.05. 

Multivariate analyses were undertaken using 
logistic regression with hypertension as the de­
pendent variable and hypothyroidism as an inde­
pendent variable. Independent variables found to 
be significant in the univariate analysis at the 0.10 
level and additional variables of concern were in­
cluded in the model. For ease of interpretation, 
age was entered into the model by decade and 
body mass index was entered into the model by 
increments of 5 kg/mg2. Power analysis was per­
formed with Solo Power Analysis,2l 

Results 
Seven hundred forty-two women, aged 50 years 
and older, obtained their primary health care at 
this office during the study period. Of these 
women, 35 were excluded because they were still 
menstruating or their charts could not be located, 
leaving 707 women in the study population. The 
mean age of the patients was 64.6 years (SD 10.8 
years). Patients received care at the study site a 
median of 3 times during the 2 years before the 
index visit and 2 times during the year after the 
index visit. 

Three hundred twenty-one of the women (45.4 
percent) had hypertension and 77 women had hy­
pothyroidism (10.9 percent). Hypothyroidism 
was diagnosed by abnormal laboratory findings in 
49.4 percent of cases and by the use of thyroid re­
placement in 50.6 percent of cases. 

Hypertensive women were significantly older 
than their normotensive peers and had a signifi­
cantly higher mean body mass index. Hyperten-

sive women were also more likely to have a history 
of congestive heart failure, a history of coronary 
artery disease, a history of diabetes mellitus, and 
to be chronic users of NSAIDs. The percentages 
of women who were current smokers or taking es­
trogen were similar in both groups. These uni­
variate analyses are shown in Tables 1 and 2. The 
relations between hypertension and age and body 
mass index of the patients are shown in Figures 1 
and 2, respectively. 

The percentage of hypertensive women who 
also had hypothyroidism, 11.5 percent, was 
higher than the percentage found in the nor­
motensive group, 10.4 percent, but this difference 
was not statistically significant (P = 0.62). The 
percentages of cases of hypothyroidism diagnosed 
by abnormal laboratory findings and by being on 
replacement therapy were similar in both groups 
of women (P = 0.74). No association was found 
between the two conditions when hypothy­
roidism was defined solely by an elevated TSH or 
low free thyroxine (P = 0.925). More women in 
the normotensive group also had a TSH level 
greater than 10 UIL than did women in the hy­
pertensive group (10 versus 4, P = 0.04). 

A logistic model was created with hypertension 
as the dependent variable and NSAID use, body 
mass index, hypothyroidism, age, and diabetes 
mellitus as independent variables. In this analysis 
the association between hypothyroidism and hy­
pertension had an odds ratio of 1.04 (confidence 
interval 0.63 to 1.73). Age, body mass index, 
NSAID use, and diabetes mellitus were signifi­
cantly associated with hypertension; the odds ra­
tios for these associations are shown in Table 3. 

Restricting the definition of hypothyroidism to 
either an elevated TSH or a low free thyroxine in 
the logistic model did not cause the association 
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the 169 patients with hypothyroidism. 
Mean blood pressures were higher, and 
hypertension was more common only in 
hypothyroid patients who were aged 50 
years and older. In the analysis patients 
were stratified by age, but not by other 
factors known to be associated with hy­
pertension, such as body mass index, 
NSAID use, and diabetes mellitus. Re­
sponse to thyroid replacement was re­
ported for a subset of 18 patients. Al­
though 13 (72 percent) of the treated 
patients had a decline in blood pressure Age in years 

Figure 1. The percentage of women who had hypertension 
diagnosed, by age in decades. 

between thyroid status and hypertension to be­
come statistically significant (P = 0.97). 

Discussion 
Hypertension and hypothyroidism are common 
in postmenopausal women, but our office-based 
study did not detect an association between these 
two conditions. This lack of association contrasts 
with other reports about patients studied in spe­
cialty clinics. Bing et a19 reported a case series of 6 
hypothyroid patients with hypertension who be­
came normotensive after treatment with thyroid 
replacement. Streeten and colleagueslO studied 
688 patients referred to a specialty clinic for evalu­
ation and treatment of hypertension. Twenty-five 
of the patients (3.6 percent) were found to have 
hypothyroidism. After thyroid replacement ther­
apy was initiated, 32 percent of the hypothyroid 
group became normotensive. Streeten et al lD also 
reported that of 40 patients who became hypothy­
roid following treatment with radioiodine, 16 (40 
percent) also developed hypertension, but after 
receiving thyroid replacement, 9 of the 16 (56 per­
cent) returned to a normotensive condition. 
These studies lacked control groups, and it is pos­
sible that individual patients who became nor­
motensive after thyroid replacement would have 
become normotensive without this intervention. 

Saito et aliI also found this association in a 
cross-sectional study of 477 patients with chronic 
thyroiditis seen in a hospital-based thyroid clinic. 
Less than 6 percent of the 308 euthyroid patients 
had hypertension compared with 14.8 percent of 
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after being prescribed L-thyroxine, the 
authors acknowledged that the drop in 
blood pressure could represent a pla­
cebo response.22 

An additional problem common to 
most of the previous research is that referred 
populations were used to study the association 
between hypertension and hypothyroidism. The 
reported association could be due to selection and 
referral bias and not apply to patients seen in a 
primary care setting.23 Referral patterns influence 
the characteristics of patients with hypertension 
seen by physicians; therefore, studies undertaken 
in specialty clinics do not always generalize to hy­
pertensive patients seen in another setting.24,25 

Although we did not find an association be­
tween hypertension and hypothyroidism, our 
methods correctly found factors that are well 
known to be related to hypertension. These in­
clude age,26 body mass index,26 NSAID use,27 and 
diabetes mellitus.28 It is possible that our inability 
to find an association between hypertension and 
hypothyroidism is due to imprecision in the clas­
sifications of thyroid status. About one half of the 
women in this study with the diagnosis of hy­
pothyroidism did not have their condition con­
firmed by laboratory studies. Additionally, some 
of the women with documented elevation in TSH 
had, in fact, subclinical hypothyroidism (an ele­
vated TSH less than 10 U/L and a normal free 
thyroxine). To assess misclassification bias, we 
started with a liberal definition of hypothy­
roidism (abnormal laboratory findings or being 
on tllyroid replacement) and then used a more re­
strictive definition of hypotllyroidism in addi­
tional analyses. Regardless of our definition of 
hypothyroidism, we were unable to show a signif­
icant association with hypertension. 
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Our inability to find an association 
between these two disorders is in agree­
ment with the findings of a study by 
Endo et aI, 15 in which 81 hypothyroid 
women were compared with 73 euthy­
roid women drawn from the surround­
ing community. No significant differ­
ences in the mean blood pressures or in 
the prevalence ofhypertension were de­
tected after stratifying the patients by 
age. 

There are several weaknesses in our 
study design that should be addressed. 
A primary concern is that our data were 
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not prospectively collected but were 
obtained by retrospective review of of­
fice records. This design is susceptible 
to bias from a systematic underreport-

Figure 2. The percentage of women who had hypertension 
diagnosed, by body mass index (BM!) in increments of 5 kg/m2. 

ing of hypothyroidism in hypertensive women 
when compared with their normotensive peers, 
which would obscure a relation between the two 
conditions. Patients with hypertension, however, 
had more physician visits before and after the in­
dex visits than did their normotensive peers. The 
increased contact with medical providers should 
have increased the opportunities for detecting hy­
pothyroidism, so that our data would be biased to 
show an association between hypertension and 
hypothyroidism when one did not actually exist. 
We found a greater percentage of hypertensive 
women had TSH measurements in their charts 
than did their normotensive peers (43.9 percent 
versus 37.6 percent), although this difference did 
not reach statistical significance (P = 0.09). Be­
cause of these findings we think it unlikely that 
misclassification resulting from a detection bias is 
obscuring a relation between hypertension and 
hypothyroidism. 

It is also possible that some of the women with 
hypertension had their hypothyroidism diag­
nosed and treated at another medical care site. 
We attempted to avoid this problem by studying 
only a population of women who obtained their 
preventive health care at the primary care office 
used for the study. Additionally, we reviewed all 
medical data available to us in the office record, 
including consultations, office notes, a self-ad­
ministered health questionnaire, and hospital ad­
mission and discharge notes. It is likely that either 
a new or previous diagnosis of hypothyroidism at 
another site would have been uncovered by the 

primary care physician during visits for preven­
tive health care. Although our selection criteria 
could have biased our findings, as only 52 percent 
of all women aged 50 years and older obtained 
cervical cytologic screening in our office during 
the study period, the data on the prevalence of 
hypertension in the studied group are consistent 
with that found in unselected populations.19 

A third concern should focus on our sample 
size. It might be argued that we had an insufficient 
number of patients to detect a clinically significant 
association between hypertension and hypothy­
roidism. With 707 patients and a 10.9 percent 
prevalence of hypothyroidism, however, we had a 
power of 0.8 for detecting an odds ratio of 1.3 7 for 
the association between hypothyroidism and hy­
pertension by the logistic regression model. The 
odds ratio for the association of these two condi­
tions in the Saito et al study was 2.98. J I 

Lastly, our findings pertain only to postmeno-

Table 3. Logistic Modeling of the Associations Between 
Hypertension and Selected Factors. 

Variable Odds Ratio (95 % eI) PValue 

BMI (in 5-kg/m2 1.58 (1.3 7 - 1.8]) < 0.0001 
increments) 

Age (in decades) 1.41 (1.20 - 1.65) < 0.0001 
NSAIDuse 1. 77 (1.19 - 2.62) 0.005 
Diabetes mellitus 2.63 (1.33 - 5.19) 0.006 
Hypothyroidism 1.04 (0.63 - 1.73) 0.87 

CI - confidence interval, EMI - body mass index, NSAID - non­
steroidal anti-inflammatory drug. 
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pausal women. We specifically selected this popu­
lation because they have the highest rates of hy­
pothyroidism. It is possible that hypertension and 
hypothyroidism are associated in young women or 
in men. Our study cannot control for this possibil­
ity. It is also difficult to be certain that our findings 
are generalizable to postmenopausal women in 
other geographic regions. Specific sociodemo­
graphics of the group studied are largely unavail­
able. We know that 76 percent of the patients 
lived in the county where the office was located 
and that the 1990 US Census data show 98.6 per­
cent of women aged 50 years or older living in the 
county to be white.29 The county also had a highly 
educated population, with 69.3 percent of the 
population aged 25 years or older having educa­
tion beyond high school. 30 We also know that ap­
proximately 10 percent of the women aged 50 to 
64 years who obtained cervical cytologic screening 
at this office were on Medicaid or Medicare or 
were uninsured. At a minimum, our findings 
should apply to other groups of highly educated 
white women. 

In summary, we investigated the association of 
hypertension and hypothyroidism in postmeno­
pausal women receiving their health care in a fam­
ily practice office setting. Although we found hy­
pertension and hypothyroidism to be common in 
this population, we did not find evidence that these 
two conditions were directly associated. Instead, 
we found hypertension to be related to age, body 
mass index, NSAID use, and diabetes mellitus. 

Our findings differ from those of previous re­
ports, but the setting in which we collected our 
data differed from those in most of the earlier re­
ports. Our study raises questions about whether 
reports linking hypertension and hypothyroidism 
in referred populations can be generalized to 
postmenopausal women seen in a primary care 
setting. 
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