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ABSTRACT 

Thyroid disease has been in the increase these last decades for that many studies were carried out to determine the risk factors of it 
cause. This work aim is to examine some factors that can alter thyroid function that may lead to hypothyroidism and 
hyperthyroidism. The study was conducted on 246 subjects with hypothyroidism and hyperthyroidism to investigate the influence of 
habitat, age, Body Mass Index (BMI) and exposure to tobacco smoke on both diseases. The subjects were asked to fill in a 
questionnaire covers different parts. For 246 subjects, 31.70% of patients were ≥45 years. More than fifty-two percent of patients 
lived at coastal city Annaba. The age at diagnosis reported to have a dependent influence on hyperthyroidism and hypothyroidism 
(P<0.05). It has been noted a significant association between the habitat and both pathologies (P<0.001). There was no association 
of BMI and the exposure of subject to tobacco smoke with both diseases.  
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INTRODUCTION 

illions of people are suffering from thyroid 
pathology such as goiter, nodules wither are 
benign or malign, hyperthyroidism, and 

hypothyroidism1 and its prevalence has reached 15% in 
adult females2. Hypothyroidism is rather common in adult 
population3 also; the prevalence of hyperthyroidism is 
0.02 to 2.5% after 60 years4. The thyroid is a sensitive 
organ that can be influenced by different endogenous 
and environmental factors. Many Researchers are 
interested in the influence of age 5-4, Body weight and 
smoke exposure6 on thyroid function. The prevalence of 
thyroid diseases increases with aging including 
hypothyroidism and hyperthyroidism4. Further, tobacco is 
considered as an independent risk factor Graves’ 
orbitopathy and multi-nodular goiter in iodine-deficient 
area 7-8. Exposure to cigarette smoke can alter thyroid 
function by increase or decrease of thyroxin (T4) and 
triiodothyronine (T3) concentrations in serum9-10 .There is 
at least 200 endocrine disrupters in cigarette 
smoke

11
.Therefore; smokers have height risk to develop 

autoimmune thyroid diseases
5
. In addition, it is noted 

that regions play a role in the manifestation of thyroid 
pathologies, for regions with iodine deficiency or 
excessive iodine intake12, polluted environment by 
toxicants and different agents also can   alter thyroid 
function13. There is little population database studies to 
show the association between those factors and thyroid 
disorder.   

The aim of this paper is to examine the association of the 
age, habitat (living area), Body Mass Index, cigarette 
exposure with Hyperthyroidism and Hypothyroidism. 

SUBJECTS AND METHODS 

Study population   

The study was conducted at private clinics of 
endocrinology at Annaba province. The subjects consisted 
on 246 volunteered patients who have been diagnosed 
with two of thyroid pathology: hyperthyroidism, 
hypothyroidism.  

The aim of this study is to assess the relationship between 
the risk factors such as age, Body Mass Index, and 
cigarettes exposure with thyroid pathologies. For that 
purpose, we prepared a structured questionnaire that 
covered: personnel information, body parameters as:  
weigh, high, body mass index (BMI), as well as a hormonal 
and reproductive factors, medical history, family history 
with thyroid pathology, medical X-ray exposure, 
professional exposure. The interview was done in person 
during medical checkup at the clinic. 

Statistical analyze  

The data was collected using EpiData version 3.1 and 
Minitab (version 16). Chi-Square Test (Two-Way Table in 
Work Sheet) was used to determine the dependence of 
the Hyperthyroidism and Hypothyroidism on the Age, 
Body Mass Index, living area and tobacco.  

RESULTS 

Out of 246 patients, 52 were diagnosed with 
Hypothyroidism and 195 diagnosed with 
Hyperthyroidism. The peak age at diagnosis in both 
subjects were in the fourth group (≥45 years) as it is 
shown in the figure1 with percentage of 31.70% (28% are 
Hypothyroidism vs 3% Hyperthyroidism). 

Can Age, Weight, Tobacco Exposure and Habitation affect Thyroid Function  
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Table 1: Body Mass Index (BMI) classification (kg/m²)15 

Classification BMI 

Underweight <18.50 

Normal range 18.50 - 24.99 

Overweight ≥25-29.99 

Obese class I 30.00 - 34.99 

Obese class II 35.00 - 39.99 

Obese class III ≥40.00 

 

The median age was younger for the subjects with 
Hyperthyroidism 40 years (inter quartile range <IQR>45-
30) compared to subjects with Hypothyroidism 45 years 
(IQR 45-35). Almost 24% of patients are ranged in the 
group between (36-45 years). Following the group (26-35 
years) with 24.39%, 16.26% for the group (16-25) and 
lastly 3.65% presenting the group (0-15). It appears that 
thyroid disease depends on the age (P=0.044). 

 

 

Figure 1: Age at diagnosis (years) of patients with 
Hyperthyroidism and patients with hypothyroidism. 

It is shown in the figure 2 that the group of patients with 
Body Mass Index (BMI) between (≥25-29.9 Kg/m²) 
represents the highest proportion with 38.21% (IQR 
25.47- 28.16) that is considered an overweight. A rate of 
34.14% (IQR 22.56- 24.61) represents the group of 
patients between (18.5-24.9/m²) which is classified a 
normal range (OMS), 23.98% (IQR 30.67-36) of patients 
have BMI ≤30 Kg/m² that is ranged as a class of obesity. It 
is noted that the disease depends not on the weight 
(P=0,296). 

We recorded (in figure 3) 25.20% of patients with thyroid 
disease were exposed to cigarette smoke (4.87% 
Hyperthyroidism patients vs 20.32% Hypothyroidism 
patients), while 74.79% were not exposed to cigarette 
smoke (15.85% vs 58.94%). It was observed that both 
pathologies do not depend on cigarette smoke exposure 
(P=0.757).  

 

 Figure 2: Body Mass Index of patients with 
Hyperthyroidism and patients with hypothyroidism. 

 

Figure 3: Proportion of patients with Hyperthyroidism 
(n=12 exposed to cigarette smoke, n=39 not exposed to 
cigarette smoke) and Hypothyroidism (n=50 exposed to 
cigarette smoke, n=145 not exposed to cigarette smoke). 

More than 51% of subjects lived at Annaba (38.61% were 
Hypothyroidism patients vs 12.6% that were 
Hyperthyroidism patients as it is shown in the figure 4), 
13.4% were from Souk ahras while Guelma had an 
approximated rate (12.49%). Followed by 12.18% of 
patients from El taref and 7.31% that lived at Skikda. It is 
observed that both pathologies Hypothyroidism and 
Hyperthyroidism depend on living area (P<0.001). 

 

Figure 4: Proportion of patients with Hyperthyroidism and 
Hypothyroidism living in different areas. 
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DISCUSSION 

This study is a cohort of 246 subjects with defined 
hyperthyroid and hypothyroid diseases to determine the 
dependence or not on some environment and daily life 
quotidian factors. There was no similar population 
database study on the northeast Algerian regions. 

it has been shown that the median age was higher in 
subjects with hyperthyroidism then in subjects with 
hyperthyroidism and that the higher rate of group age for 
both pathologies was in the group (36-45 years). Chi 
Square Test demonstrated that both diseases depend on 
the age. This finding agree with similarly study of 2805 
subjects in which has been marked an association of age 
and thyroid autoimmune disease5 as well a French study 
on elderly subjects4. It was found that the higher 
proportion of subjects suffer an overweight but there was 
no dependent effect of both Hyperthyroid and 
Hypothyroid diseases on weight (BMI) and thus disagree 
with a large-scale Chinese study on women in whom 
where a positive relationship of BMI and thyroid 
disease

14
. In one study, it was reported that abdominal 

obesity was associated with thyroid disease16. 

The influence of exposure to cigarette smoke was 
examined and it was found that the higher proportions 
are of subjects with hypothyroid disease then 
hyperthyroid disease. However, there was no association 
marked of active cigarette smoke exposure and 
hyperthyroidism and hypothyroidism, in contrast with 
American study in which they have proven a low risk 
association between subject exposed to tobacco smoke 
and thyroid abnormalities (hypothyroidism in the 
general)

17
.  

the subjects were arranged depending on the area they 
live in (more than a year).the results has shown  that the 
highest proportion are for subjects that lived at Annaba 
with high rate of hypothyroidism that is a coastal region, 
known for its polluted environment due to the different 
chemical and metallic industries. Comparable Canadian 
study on 41 communities has reported the rise of 
hypothyroidism on the western and southern coastal 
polluted areas

13
. Souk ahras and Guelma, which are 

inland cities, had significant equal rate. It is worth noting 
that those two regions had history of iodine deficiency. It 
was shown that there is association between the living 
area of subjects and thyroid diseases. Some report of 
countries 

18-19
 that had deficiency in iodine intake suffer 

from thyroid disorder. Another Japanese report in iodine 
deficient regions, prolonged stimulation by TSH causes 
multinodular autonomous development and function, 
leading to hyperthyroidism in middle-aged and elderly 
subjects20.  

CONCLUSION 

In conclusion, we marked association between the age 
and the habitation areas of the concerned subjects and 
hyperthyroidism and hypothyroidism, while Body Mass 
Index and exposure to tobacco smoke exerted no 

influence on both diseases. We encourage expanding the 
study on nationwide territory of Algeria which would be 
interesting to have large significant screening of thyroid 
diseases and.  
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