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Abstract: Introduction: Thyroid disease is a chronic non-communicable disease affecting women more than 

male . About 20 million Americans have some form of thyroid dysfunction, mostly women and about forty 

million individuals suffering in India. Objective of this study is the prevalence of thyroid hormone dysfunction in 

female patients as hypo or hyperthyroidism in the Dept of biochemistry, RIMS, Imphal.  

Materials and methods: This cross-sectional study was conducted in the Deptt. of Biochemistry, RIMS, Imphal  

in collaboration with Deptt. of Medicine on 824 female patients from January 2010 to December 2012.Thyroid 

function test  were assayed by the ELISA method. 

Results and observations: In this study, out of 824 female patients enrolled, 491 patients are below 40 yrs and 

333 patients are above 40 yrs. The present study shows that prevalence of hypothyroidism and hyperthyroidism 

in females are 19.1% and 13.7% respectively and also shows that prevalence of hypothyroidism is more 
common in females of hilly areas (23.8%) compared to valley or plain areas (16.2%). 

Conclusion: Hypothyroidism is the most common thyroid dysfunction in the female population of Manipur so 

screening is needed above 40 yrs of female and for people of hilly areas of Manipur. 
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I. Introduction 
Thyroid disease is being increasingly diagnosed with greater awareness and is one of the chronic non-

communicable disease affecting women more, though male population is not spared of the ailment. Thyroid is a 

butterfly-shaped gland in the neck region, just above collarbone. It is one of the endocrine glands, which make 

hormones. The thyroid hormones, thyroxine (T4) and triiodothyronine (T3) are tyrosine-based hormones 
produced by the thyroid gland primarily to regulate metabolism. An important component in the synthesis of 

thyroid hormones is iodine. The major form of thyroid hormone in the blood is thyroxin (T4). The thyroid also 

produces the hormone calcitonin, which plays a role in calcium homeostasis. Thyroxine increases cardiac 

output, heart rate, basal metabolic rate, ventilation rate, potentiates brain development, and potentiates the 

effects of catecholamines (i.e. increases sympathetic activity), and thickens the endometrium in females. These 

hormones also regulate protein, fat, and carbohydrate metabolism, to see  human cells using their energetic 

compounds. They also stimulate vitamin metabolism. Numerous physiological and pathological stimuli 

influence thyroid hormone synthesis. Both excess (hyperthyroidism) and deficiency (hypothyroidism) of 

thyroxine can cause disorders. Hyperthyroidism is the clinical syndrome caused by an excess of circulating free 

thyroxin, free triiodothyronine, or both. The symptoms of hyperthyroidism are fast heart rate, nervousness, 

increased perspiration, muscle weakness, trembling hands, weight loss, hair loss, skin changes, increased 
frequency of bowel movements, decreased menstrual flow and less frequent menstrual flow, goiter and 

exopthalmus. [1, 12] Hypothyroidism is the case where there is a deficiency of thyroxin, triiodiothyronine, or 

both. The symptoms of hypothyroidism are feeling slow or tired, cold, drowsy, slow heart rate, poor memory, 

difficulty in concentrating, muscle cramps, weight gain, husky voice, thinning hair, dry and coarse skin, feeling 

depressed, heavy menstrual flow, milky discharge from the breasts and infertility [1].  

About 20 million Americans have some form of thyroid disease and most of them are women. It is 

estimated that there are at least forty million individuals with thyroid disease in India. Most of them are women, 

and most hypothyroidism occurs after the birth of a baby, called postpartum hypothyroidism [1]. The American 

Thyroid Association recommends that adults must be screened for thyroid dysfunction by measurement of the 

serum thyrotropin concentration at the age 35 years and every 5 years thereafter. [1, 13]  

Thyroid diseases are most common among women and if not treated in time it can lead to severe health 

problems. Hypothyroidism is more common in older women and 10 times more common in women than men 
[2]. The prevalence of hyperthyroidism is also reported as more common in women than men. Objective of this 
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work is to study the prevalence of thyroid hormone dysfunction in female patients in the form of hypo or 

hyperthyroidism in the Dept of biochemistry, RIMS, Imphal.  

  

II.   Materials And Methods 
Study design 

The study was conducted in the Department of Biochemistry, RIMS (Regional Institute Of Medical 

Sciences), Imphal in collaboration with Department of Medicine. The present study was started after obtaining 

ethical clearance from the institutional ethical committee. Informed consent was obtained from the individual 

patients. 

 It is a cross-sectional study conducted on all the female patients attending in the Dept of biochemistry, 

RIMS. Imphal for thyroid function test (T3, T4, TSH) from January 2010 to December 2012, around 824 

patients were enrolled in the study group. Subjects with incomplete thyroid functions test and subclinical thyroid 
hormone levels (as clinical assessment of subjects was not done) and those not willing to sign the consent letter 

were excluded from the study group. The age, sex and location of the subjects were also noted. Most of the 

subjects of the study were resident of Imphal districts.  

 

Collection of blood samples  

After overnight fasting 3ml of venous blood samples were collected in morning in plain vials under 

aseptic conditions from the subjects attending RIMS, Biochemistry Dept. Blood was allowed to clot and 

centrifuged at 3000 rmp for 15 minutes at room temperature. The separated serum was stored at -20˚c for 

hormone assay 

 

Assay of thyroid function panel 
Thyroid function test panel (T3, T4, TSH) were assayed by the ELISA method using ELISCAN kit 

with the help of MULTISKAN auto analyzer and all three parameters were estimated by following the same 

standard protocol provided by the manufacturer (RFCL, India). 

 

Criteria for thyroid dysfunction 

The reference interval for T3, T4 and TSH were 0.6-2.02 pg/ml, 4.4-11.6 ng/dl and 0.39-6.16 IU/ ml 

respectively. Thyroid function is normal or euthyroid when T3, T4 and TSH values are in normal range. When 

increased TSH but decreased T3 and T4 level the condition is called hypothyroidism and when T3 and T4 are 

increased and TSH level decreases, the condition is called hyperthyroidism.  

 

Statistical analysis 

The data were entered and analyzed by the Software Package for Social Sciences, version 16 (SPSS16). 
The data were represented as percentage, frequency, mean. The Chi-square test was applied. The data were 

considered as significant at a P value of 0.05. 

 

III.   Results And Observations 
In present study, a total of 824 female patients were enrolled from January 2010 to December 2012. 

Out of 824 patients 491 patients are below 40 yrs and 333 patients are above 40 yrs. Mean age of the study 

group is 38.28±12.8yrs. The subjects were classified according to thyroid status as hypothyroidism, 

hyperthyroidism and euthyroidism. The present study shows prevalence of hypothyroidism in female is 19.1% 

and prevalence of hyperthyroidism in female is 13.7% and total euthyroid is 67%. Present study shows over 40 
years, prevalence of both hypothyroidism (19.2%) or hyperthyroidism (14.2%) increases but the values are not 

statistically significant(p value = 0.77, p value = 0.08). The present study shows hypothyroidism is more 

prevalent (23.1%) in muslim female patients than Hindu and Christian in Manipur which is statistically 

significant (p value 0.006) and hyperthyroidism is also more prevalent in muslim female patients (18.8%) than 

Hindu and Christian but the value is statistically insignificant (P = 0.74). 
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                    Fig 1: showing distribution of hypothyroidism, hyperthyroidism and euthyroidism 

 

Table 1: Association between age and thyroid status 
          Age                            TSH value Total   P value 

    <0.39 0.39- 6.17(normal) >6.17   

0.77       0-40 yrs  35(7.13) 363(73.9) 93(18.8) 491 

      >40 yrs 28(8.4) 241(72.4) 64(19.2) 333 

           

                                                       T3  and    T4 values 

 

    <0.0.69 0.69- 2.02(normal) >2.02   

0.08       0-40 yrs  80(16.2) 345(70.2) 66(13.6) 491 

      >40 yrs 36(10.8) 250(75.0) 47(14.2) 333 

 

Table1 shows that more than 40 yrs patient have maximum numbers of hypothyroidism as well as 

hyperthyroidism cases compared to < 40yrs age group but this relation is not statistically significant (p=0.77, 
0.08 ) 

 

Table 2: Association between religion and thyroid status 
   Religion                            TSH value Total   P value 

    <0.39 0.39- 6.17(normal) >6.17   

0.006   Christian 19(7.7) 191(76.7) 39(15.6) 249 

   Hindu 32(6.4) 372(73.5) 102(20.1) 506 

  Muslim 12(17.5) 41(59.4) 16(23.1) 69 

           

                                                       T4  and   T3 values 

 

    <0.0.69 0.69- 2.02(normal) >2.02   

0.74 Christian 34(13.8) 180(72.2) 35(14.0) 249 

Hindu 73(15.0) 36872.2) 65(12.8) 506 

Muslim 9(13.1) 47(68.1) 13(18.8) 69 

 

Above Table2 shows that Muslim patients have maximum numbers of hypothyroidism as well as 

hyperthyroidism cases compared to other religions but this relation is statistically significant only in case of 

hypothyroidism (p=0.006) but not in case of hyperthyroidism (p= 0.74).The present study shows that the 

prevalence of hypothyroidism is more common in the female of hilly area (23.8%) compared to valley or plain 

area (16.2%) which is statistically significant (p= 0.01). In case of hyperthyroidism similar finding like 

prevalence is more common in hilly area (18.6%) which is also statistically significant (p= 0.006). 
 

Table 3: Association between area of living and thyroid status 
Area of living TSH value Total   P value 

 <0.39 0.39- 6.17(normal) >6.17   

0.01 Valley area 44(8.4) 390(75.2) 84(16.2) 518 

Hilly area 19(6.2) 214(69.9) 73(23.8) 306 

           

                                                       T 3  and T4 values 

 

    <0.0.69 0.69- 2.02(normal) >2.02   

0.006 Valley area 77(14.8) 385(74.3) 56 (10.8) 518 

Hilly area 39(12.7) 210(68.6) 57(18.6) 306 

 

Table 3 shows that Hilly area has significantly higher proportion of both hypo and hyper thyroid cases 

compared to the valley area (Imphal, Thoubal,  Moirang) 
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IV.   Discussion 
 The estimates of the prevalence of thyroid dysfunction depend upon the methodological factors, the 

classifications of thyroid dysfunction, and the composition of the community, which are examined by age, 

ethnicity, and gender, making comparisons between the studies of limited value. The prevalence and the pattern 

of hypo or hyperthyroidism depend on ethnic, geographic, and environmental factors, which include the iodine 

intake status. [2, 9] TSH plays critical role in diagnosing TSH of thyroid disorders. [3, 10]  

In the present study we have taken only female subjects for our study group because thyroid 

dysfunction is more common in women than men. The percentage of thyroid dysfunction among women was 

13% among men was 5% [3]. In the present study, the prevalence of hypothyroidism (19.1%) were higher than 

hyperthyroidism (13.7%) and it was also seen that hypo or hyperthyroidism were more prevalent in hilly areas 

of Manipur. Hypothyroidisms are generally associated with iodine deficiency. Soil erosion with washing away 

of iodine from soil in hilly areas, use of non iodized salts and intake of various goitrogens may also have 
aggravated the problems.  

Researchers from New Delhi had shown that the hypothyroidism was linked to iodine deficiency and 

this resulted in decompensated hypothyroidism in many cases [4]. In study conducted by Niafar M et al. 

hypothyroidism was common in Iranian population, as 12.8 % of woman and 4.7% of man had hypothyroidism. 

However most of them were mildly hypothyroid [5]. As in others studies in developed countries, 

hypothyroidism tends to increase with age and is more common in women, and people with goiter [6, 8]. In the 

present study, the prevalence of hypo or hyperthyroidism (19.2% and 14.2%) is more common above 40 yrs of 

age. A study reported that hypothyroidism was more prevalent (40.5%) in the age group of 36-45 yrs with 

obvious female preponderance.[6, 11]  A study in Makkah exhibited similar age group predominance of 40 ± 12 

years on the prevalence of thyroid disorders [7]. In childhood too, hypothyroidism can occur. In a clinic-based 

study from Mumbai, out of 800 children with thyroid disease, 79% had hypothyroidism. Common causes of 
hypothyroidism in these children were thyroid dysgenesis, dyshormonogenesis, and thyroiditis. [7, 14] 

There are few limitations of this study. The TSH test result is an excellent tool for screening of   new 

patients for thyroid disease but the complete thyroid panel is needed for an accurate diagnosis and assessment of 

thyroid function. In the present study T3, T4, TSH was measured but free T3 and free T4 were not measured. 

Sub clinical hypo or hyperthyroidism is an important part of the thyroid disorder which can give accurate 

number of hypo or hyperthyroidism but we excluded it from the study, because clinical assessment of the 

patients  were not done.  The cut offs used were those recommended by the manufacturer of the kit. 
 

V.   Conclusion 
  This is the first study solely done on female subjects in case of thyroid dysfunction in RIMS 

Biochemistry Department and since the present study was a hospital based study, it may not represent the whole 

population. But the study has identified the burden of thyroid dysfunction in Manipur and can be used as 

baseline data for future studies. The study demonstrates that the abnormal thyroid function is most commonly 

seen above 40 yrs of age. Hypothyroidism is the most common thyroid dysfunction in the population of 

Manipur.The present study also shows that hilly areas of Manipur has higher prevalence for thyroid dysfunction. 

So screening is needed for women above 40 yrs of age and also for people of hilly areas of Manipur. 
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