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Objective: To determine the prevalence of hypothyroidism in an adult female 
population in Puerto Rico and to determine the relationship between hypothyroidism, 
bone mineral density and vertebral and non-vertebral fractures in this population.

Methods: Data from the 400 subjects’ database of the Latin American Vertebral 
Osteoporosis Study (LAVOS), Puerto Rico site was reviewed. Patient’s medical history, 
anthropometric data, current medications, laboratories, and DXA results was extracted. 
Subjects with thyroid dysfunction were identified based on their previous medical 
history and levels of TSH. Bone Mineral Density was classified using the World Health 
Organization criteria. Crude prevalence of thyroid dysfunction were estimated with a 
confidence of 95% and weighted by the population distribution by age, according to the 
distribution by age group in the 2000 census. Bone mineral densities and prevalence 
of vertebral and non-vertebral fractures were compared among the groups.

Results: The weighted prevalence of hyperthyroidism in this population was 
0.0043% (95% CI: -0.0021%, 0.0107%). The weighted prevalence of hypothyroidism 
was 24.2% (95% CI: 19.9%, 28.4%). Increased prevalence of hypothyroidism was found 
in participants 70 years or older. The mean BMD at spine, hip and femoral neck was 
similar among the groups. No difference in the proportion of participants with vertebral 
and non-vertebral fractures was found among the groups.

Conclusion: Our study found a high prevalence of hypothyroidism among adult 
postmenopausal females in Puerto Rico. No association between hypothyroidism and 
decreased bone mineral densities, vertebral or non-vertebral fractures was found in 
this population. [P R Health Sci J 2013;2:57-62]
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D iseases of the thyroid gland are common in adults. 
Thyroid dysfunction is diagnosed by measurement of 
the serum thyrotropin concentration, also known as 

the thyroid stimulating hormone (TSH). To date, serum TSH 
measurement is the best and most reliable test to diagnose 
problems with the thyroid gland (1-2). Thyroid dysfunction 
is defined according to clinical signs, symptoms, and the levels 
of TSH. Hypothyroidism is diagnosed by a TSH above the 
reference range and hyperthyroidism by TSH levels below 
the reference range. Epidemiological studies regarding the 
prevalence of thyroid dysfunction in Puerto Rico are lacking. 
Studies in special groups in Puerto Rico have shown a prevalence 
of 8.2% of hypothyroidism and 2.1% of hyperthyroidism in a 
group of overweight subjects ≥ 21 years old at a Weight Loss 
Clinic in Puerto Rico (3) and Molina et al. found that among 
patients with systemic lupus erythematous in Puerto Rico, the 
prevalence of hypothyroidism and hyperthytroidism were 19% 
and 0.3%, respectively (4). 

According to the National Health and Nutrition Examination 
Survey (NHANES III) in which the general non-institutionalized 

population aged > 12 years old in the United States was evaluated, 
the prevalence of hypothyroidism and hyperthyroidism were 
3.7% and 0.5%, respectively (5). Several studies have reported 
a variation in the levels of TSH and the prevalence of thyroid 
dysfunction by ethnicity, gender, and age (5-8). It has been 
shown that thyroid dysfunction is more common in females 
(1). In 1985, Nolan et al. found in a population of adult 
patients evaluated at Mount Auburn Hospital in Massachusetts, 
USA, an estimated incidence of hypothyroidism of 0.5% and 
hyperthyroidism of 0.2% in women (9). In another study, 
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Vanderpump et al. found a prevalence of hypothyroidism of 
9.3% and hyperthyroidism of 3.9% in women between 38 – 
93 years of age (10). The majority of these studies have been 
conducted in non-hispanic populations (caucasians, blacks). 
Only few studies have reported the prevalence of thyroid 
dysfunction in the Hispanic population. In 2011, Marzouka et 
al. found an increased prevalence of hypothyroidism in patients 
with congestive heart failure among Hispanics > 18 years old 
(7). Similarly, Hinton et al. found an increased incidence of 
congenital hypothyroidism among Hispanic newborns when 
compared with non- Hispanics (11). 

Thyroid dysfunction is associated with a broad range of 
metabolic disturbances and conditions such as: osteoporosis, 
hypercholesterolemia, obesity, and cardiovascular disease (12-
18). There is a strong relationship between hyperthyroidism 
and decreased bone mineral density (BMD) and osteoporosis. 
Overt hyperthyroidism is associated with decreased BMD, and 
osteoporosis due to an accelerated bone remodeling (12-13). 
There is also an increased risk of fractures in these patients (19-
20). Overt hypothyroidism has also been associated with an 
increased risk of fractures (21-22). A recent study also found an 
association between subclinical hypothyroidism and decreased 
bone structure and bone strength (23). On the other hand, 
there are studies that found no correlation between BMD and 
TSH levels (24). There are also studies suggesting that mild 
variations in thyroid hormone levels within the normal range 
could affect bone health as well, increasing the risk for vertebral 
and non-vertebral fractures (25-26). Another study from Korea, 
conducted in men, suggests an association between TSH 
concentration at the lower end of the reference range and low 
BMD (25). On the other hand, other studies failed to confirm 
these correlations (26-29). For this reason the relationship 
between TSH levels rather than thyroid hormone levels and 
decreased BMD remains controversial. 

The aim of this study was to estimate the prevalence of 
thyroid dysfunction in a population-based sample of adult 
postmenopausal females ages 50 to 90 years in Puerto Rico and 
to determine the relationship between thyroid dysfunction, 
bone mineral density and vertebral and non-vertebral fractures 
in this population.

Methods

This retrospective study was conducted at the Endocrinology 
Clinics of the University Hospital in San Juan, Puerto Rico. 
Data from the 400 subjects’ database of the Latin American 
Vertebral Osteoporosis Study (LAVOS), Puerto Rico site were 
reviewed. LAVOS study is the first population-based study of 
vertebral fractures in Latin America (30). The objective of this 
study was to evaluate the prevalence of vertebral fractures in 
Latin American women. A random sample of 1,922 women 50 
years and older from Argentina, Brazil, Colombia, Mexico and 

Puerto Rico were evaluated. In Puerto Rico, a random sample 
of households in San Juan was obtained using a probability 
cluster design with a total of 400 women 50 years and older 
selected (31). Evaluation consisted of a 30 minutes face to 
face interview to gather data on demographics, risk factors, 
and lifestyles. Imaging studies consisted of dual energy X-ray 
(DXA), lateral dorsolumbar X-rays and digital morphometry 
to determine vertebral deformities by Eastel criterion. Clinical 
parameters extracted for this study included: patient’s medical 
history, anthropometric data, current medications, laboratories, 
and DXA results. Patients who self-reported thyroid dysfunction 
and de novo patients with thyroid dysfunction were identified 
based on their levels of TSH. Thyroid dysfunction was classified 
(according to the reference range) as follows: hypothyroidism 
(TSH > 5.5 mIU/mL), normal function (TSH 0.35 – 5.5 mIU/
mL) and hyperthyroidism (TSH < 0.35 mIU/mL). Patients 
with previous diagnosis of hypo- or hyperthyroidism who were 
on treatment at the moment of evaluation remained classified 
according to initial diagnosis. Bone Mineral Density was 
classified using the World Health Organization criteria (32).

This study was approved by the Institutional Review Board of 
the University of Puerto Rico, Medical Sciences Campus.

Statistical Analysis
Continuous variables were summarized using means and 

standard deviation; frequencies and percentages were used to 
summarize categorical variables.

Crude prevalence of thyroid dysfunction estimated was 
weighed by the population distribution by age, according to 
the distribution by age group in the 2000 census. Relationships 
between hypothyroidism and vertebral or non-vertebral 
fractures were evaluated using Chi-square test for independence. 
Independent sample t-tests were used to compare BMD among 
the groups. A p < 0.05 was considered statistically significant. 
Statistical analyses were performed using Stata software version 
11.0 (StataCorp). 

Results

The population consisted of 399 postmenopausal women 
between the ages 50 – 90 years old from San Juan, Puerto 
Rico who participated in the LAVOS study performed in 
2003. One subject was eliminated due to age < 50 y/o. The 
mean age of this population was 67.6 ± 10.7 years and the 
age distribution was 111 participants (27.8%) in the 50 to 
59 age group, 109 participants (27.3%) in the 60 to 69 age 
group, 112 participants (28.1%) in the 70 to 79 age group, and 
67 participants (16.8%) in the 80 years and over age group 
(Table 1). One hundred fifty nine participants (39.8%) had a 
Body Mass Index (BMI) in the category of overweight (BMI 
25.0 to 29.9) and 163 participants (40.9%) had a BMI in the 
category of obesity (BMI ≥ 30.0 Kg/m2) (Table 1). The 
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weighted prevalence of hyperthyroidism (TSH levels < 0.35 
mIU/mL) in this population was 0.0043% (95% CI: -0.0021%, 
0.0107%) whereas the weighted prevalence of hypothyroidism 
(TSH > 5.5 mIU/mL) was 24.2% (95% CI: 19.9%, 28.4%). 
Among these participants, 14.5% had a previous history of 
hypothyroidism, and 9.7% were newly diagnosed. All patients 
with previous history of hypothyroidism were taking thyroid 
hormones. Twenty percent (20.7%) of these participants, 
who were taking replacement therapy with thyroid hormones, 
had increased TSH levels, 6.9% had decreased TSH levels, 
and 72.4% had TSH levels within the normal range (Table 
2). Increased prevalence of hypothyroidism was found in 
participants 70 years or older. Among these participants, 
hypothyroidism was found in 27.7% and 35.8% in the 70-79 
and 80+ years old age groups respectively (Fig 1). 

no statistically significant difference were found in the BMDs, 
as well as the comparison of participants on and off treatment 
(data not shown). Cases with hyperthyroidism (3 subjects) 
were excluded from the analysis due to inadequate sample size 
for comparison. Any test or comparison will lack the statistical 
sensitivity (power) needed to detect a true statistical significant 
difference between groups, thus, increasing the probability 
of committing a type II error and of yielding false-negative 
results. 

Table 1. Patient’s characteristics

Characteristics	 n	 %

Age groups (years)	 	
50-59	 111	 27.8
60-69	 109	 27.3
70-79	 112	 28.1
≥ 80	 67	 16.8
Total 	 399	 100	

BMI (Kg/m2)	
< 18.5	 7	 1.8
18.5 – 24.9	 70	 17.5
25.0 – 29.9	 159	 39.8
≥ 30	 163	 40.9
Total	 399	 100

Table 2. TSH levels of patients with previous history of hypothyroidism 
taking thyroid hormones (n=58)

TSH levels	 n	 %

Decreased ( < 0.35 mIU/mL) 	 4	 6.9
Normal (0.35 – 5.5 mIU/mL) 	 42	 72.4
Increased ( > 5.5 mIU/mL)	 12	 20.7

Figure 1. Distribution of hypothyroidism among different age groups 
in postmenopausal females ages 50-90 years who participated in 
LAVOS study- Puerto Rico site.
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Figure 2. Bone mineral densities at different sites among 
postmenopausal females ages 50-90 years who participated in the 
LAVOS study - Puerto Rico site.
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A total of 48 vertebral fractures were found in this population. 
The prevalence of vertebral fractures was 11.1% among 
participants with hypothyroidism and 12.3% among those 
without hypothyroidism. A total of 37 non-vertebral fractures 
were found in this population. The prevalence of non-vertebral 
fractures was 10.1% for the group with hypothyroidism and 9.0% 
for the group without hypothyroidism. No association between 
hypothyroidism and vertebral or non-vertebral fractures was 
found in this population. 

Participants with hypothyroidism had lower bone mineral 
densities at lumbar spine, hip, and femoral neck when 
compared to participants with normal TSH levels. However, 
this difference was not statistically significant (p > 0.05). 
The mean BMD for the participants with normal TSH levels 
were 0.90 ± 0.17 g/cm2 at lumbar spine, 0.84 ± 0.14 g/cm2 
at total hip, and 0.70 ± 0.13 g/cm2 at femoral neck site. The 
mean BMD for the participants with elevated TSH levels 
were 0.88 ± 0.19 g/cm2 at lumbar spine, 0.82 ± 0.18 g/cm2 at 
total hip, and 0.68 ± 0.15 g/cm2 at femoral neck site (Fig 2). 
No association between hypothyroidism and decreased bone 
mineral densities at lumbar spine, hip, and femoral neck was 
found in the overall population. When the 4 subjects with 
decreased TSH were eliminated from the hypothyroid group, 
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Discussion

Information about thyroid dysfunction in the Hispanic 
population is scarce. Our study found that the prevalence 
of hypothyroidism in a sample of postmenopausal women 
50 – 90 years old in Puerto Rico is 24.2%. Similar studies 
of other populations of women 42 years and older have 
found a prevalence of hypothyroidism ranging from 6.2% to 
11.6% (Table 3). The higher prevalence found in our study 
is consistent with other studies that suggest ethnic variations 
in the prevalence of this condition, with increased prevalence 
among Hispanics (3,7,11). The proportion of subjects with 
hypothyroidism in our population increased with age (Fig 1), 
which is consistent with other studies (5,8,33). Almost 28% 
of participants with previous history of hypothyroidism who 
were on thyroid hormone replacement therapy had inadequate 
TSH levels with 6.9% having decreased levels and 20.7% still 
having elevated levels. This is also consistent with data from 
other studies that reported inadequate replacement of thyroid 
hormones in patients with hypothyroidism (5,8,34). This 
finding can be secondary to inadequate replacement therapy 
or poor medication compliance by the patients. 

It has been proposed that TSH by itself and its effect on the 
TSH receptors found on osteoblast and osteoclast precursors 
are associated with bone resorption and formation in mice 
(35,36). Several studies in humans have reported an association 
between low-normal serum TSH levels and decreased BMD 
(37-38). Other studies have suggested hypothyroidism to be 
a risk factor for fractures (21,39). In our study, no association 
between elevated levels of TSH and bone mineral density was 
found. We also found no association between hypothyroidism 
and vertebral and non-vertebral fractures in this population. 

There are some limitations in our study. First, no information 
about time of diagnosis of hypothyroidism or symptoms 
associated to hypothyroidism was available. Second, free T3 and 
free T4 levels were not measured which limits the identification 
of overt hypothyroidism versus subclinical hypothyroidism. 
Third, information reference to concomitant medications or 
nutritional supplements that can affect the thyroid function 
in these participants was not available. This is particularly 
relevant since there are several factors that can affect the thyroid 
function in an individual such as iodine deficiency or excess, and 
drugs such as lithium, amiodarone, and interferon alfa, among 
others. It has been suggested that nutritional supplements and 
herbs such as ginseng, echinacea, and ginger can affect the 
thyroid function. Some of these supplements are frequently 
used in our community. However, since these supplements 
are not regulated by the Food and Drug Administration the 
exact pharmacological composition and effects are unknown. 
In 2008, Poon et al reported 3 patients found with factitious 
thyrotoxicosis secondary to herbal supplements for weight loss 
(40). On the other hand, there is limited information about 
these supplements and the possible effects in suppressing the 
thyroid function.

Screening for thyroid dysfunction has been controversial. 
Currently there is no consensus at what age screening for 
thyroid dysfunction should be started. According to the 
American Thyroid Association, which published a guideline 
for detection of thyroid dysfunction in 2000, screening is 
recommended in adults beginning at age 35 years and to be 
repeated every 5 years thereafter (1). Conversely, a statement 
published by the US Preventive Services Task Force in 2004 
recommend against routine screening in adults (41). Currently, 
screening is performed in patients with risk factors or clinical 

Table 3. Prevalence of thyroid dysfunction among different populations

Study reference	T ime	 Population Age	S tudy site	 n	E thnicity	TSH  levels	T otal
						      (mIU/mL)	 prevalence

NHANES III (5)	 1999-2002	 General non-	 USA	 4392	 Multiethnic	 > 4.5	 3.7%
		  institutionalized > 12 yrs				    < 0.1	 0.5%	
Marzouka et al 2011 (7)	 2007-09	 Heart failure 	 USA 	 194	 Hispanic and	 > 5.1	 23%
		  patients > 18 yrs			   non-hispanic blacks
Figueroa et al 2008 (3)	 2005	 adults > 21 yrs	 PR	 575	 Hispanics	 > 4.1	 8.2%
						      < 0.4	 2.1%
Parle et al. 1991 (34)	 1988-89	 > 60 yrs	 UK	 1210	 Caucasians	 > 5.0	 F: 11.6%
							       M: 2.9%
						      < 0.5	 F: 6.3%
							       M: 5.5%
Sowers et al 2003 (42)	 1995-97	 Women 42-52 yrs	 USA 	 3302	 Multiethnic	 > 5.0	 6.2%
						      < 0.5	 3.2%
Benseñor et al 2011(43)	 2003-05	 Residents of economically	 Brazil	 1373	 Brazilian	 > 5.0	 F: 12.6%
		  deprived area ≥ 65 yrs					     M: 11.5%
						      < 0.4	 F: 3.6%
							       M: 2.3 %
Petersen et al 1991(44)	 1980-81	 Women 50-72 yrs	 Sweden	 1154	 Swedish	 > 4.0	 3.3%
Present study	 2003	 Women 50-90 yrs	 PR	 399	 Hispanics	 > 5.5	 24.2%
(LAVOS-PR site)	  					     < 0.35	 0.0043%
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symptoms for thyroid dysfunction such as goiter, previous 
history of radiotherapy or neck surgery, diabetes mellitus, 
vitiligo, medications like amiodarone or lithium, fatigue, and 
cold intolerance among others. Screening is also performed 
in pregnancy due to the deleterious effects and complications 
that untreated thyroid dysfunction can cause in the mother 
and the developing fetus. The variable screening practices may 
underestimate the true prevalence of thyroid disease in these 
populations. 

In conclusion, our study found a high prevalence of 
hypothyroidism among adult postmenopausal females in 
Puerto Rico. No difference in BMDs or prevalence of vertebral 
and non-vertebral fractures were found when compared to 
the non-hypothyroid group. Screening for thyroid disease 
is still controversial. Nonetheless, the higher prevalence 
of hypothyroidism in our population warrants further 
investigation. 

Resumen

Objetivo: Determinar la prevalencia de hipotiroidismo en una 
población de mujeres adultas en Puerto Rico y determinar la 
relación entre hipotiroidismo, densidad mineral ósea, y fracturas 
vertebrales y no vertebrales en esta población. Métodos: En este 
estudio retrospectivo se utilizó el banco de datos del Estudio 
Latinoamericano de Fracturas Vertebrales y Osteoporosis en 
Puerto Rico (LAVOS- siglas en inglés). Información sobre el 
historial médico, medidas antropométricas, medicamentos, 
laboratorios y resultados de densitometrías óseas (DXA) fueron 
revisados. Las participantes con disfunción tiroidea fueron 
identificadas mediante el historial médico pasado y los niveles 
de TSH. La densidad mineral ósea fue clasificada según los 
criterios de la Organización Mundial de la Salud. La prevalencia 
de disfunción tiroidea fue estimada con intervalos de confianza 
al 95% y ponderada a la distribución de la población por edad de 
acuerdo la distribución por grupos de edad del censo del 2000. Los 
resultados de densidad mineral ósea y la prevalencia de fracturas 
vertebrales y no-vertebrales fueron comparados entre los grupos. 
Resultados: La prevalencia ponderada de hipertiroidismo en 
esta población fue 0.0043% (95% IC: -0.0021%, 0.0107%). La 
prevalencia ponderada de hipotiroidismo fue 24.2% (95% IC: 
19.9%, 28.4%). Se encontró una prevalencia de hipotiroidismo 
más alta en las participantes del grupo de edad de 70 años 
o más. El promedio de densidad mineral ósea en la espina, 
cadera y cuello del fémur fueron similares entre los grupos. No 
hubo diferencia entre la proporción de pacientes con fracturas 
vertebrales y no-vertebrales entre los grupos. Conclusión: 
Nuestro estudio encontró una alta prevalencia de hipotiroidismo 
en una población de mujeres adultas post-menopaúsicas en 
Puerto Rico. No hubo asociación entre hipotiroidismo y 
densidad mineral ósea disminuida, fracturas vertebrales o no-
vertebrales en esta población.
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