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Introduction 

Subclinical thyroid dysfunctions   

common in older individuals.  

 

Prevalence of  

subclinical hypothyroidism in elderly aged 60 

years and older -  6.7%,  

subclinical hyperthyroidism increases with 

aging - 2.22% in Philippines [1].  
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Age-related diseases,  

cognitive impairment,  

dementia and  

Alzheimer disease,  

have become more and more relevant  

for both the individuals and society [2].  DMR



According to Ministry of Health, Singapore (2007) [3] 

  

the prevalence of dementia or cognitive impairment 
in Asia-Pacific region  

      - ranges from 2% to 14% 

 

 

with age related increase in prevalence of cognitive 
impairment  

     -  from 0.8% in those aged between 60-65 years  

     -  to 32.2% among those with 85 years and older.  
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Both subclinical hyper- and hypothyroidism have 

been implicated as risk factors for cognitive 

decline,  

 

 

 

although the literature regarding these 

associations shows inconsistent results.  DMR



Subclinical hypothyroidism 

associated with low mood, poor verbal 
memory, impaired cognitive function and 
executive function. 

 

 Elderly patients with TSH levels less than 
10mIU/L, with or without dementia,  

 

can improve in cognitive function from 
thyroxine replacement therapy [4]. 
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Two cross-sectional studies [5, 6] reported that  

 

 elderly patients with subclinical hypothyroidism 
performed more poorly than euthyroid individuals 
on mini-mental state examination (MMSE).  DMR



Subclinical hyperthyroidism 

 associated with impaired cognition, as 
measured by MMSE, 

  even when the potential confounders which 
are known to affect cognition, such as  

o chronic heart failure,  

o smoking, and  

o physical activity were adjusted.  
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 However, subclinical hyperthyroidism can be 

easily reversed with treatment, unlike many of 

the established risk factor for cognitive decline 

[7].  

 

 In contrast, other reports have failed to 

demonstrate any association between thyroid 

dysfunction and cognition in cross-sectional or 

longitudinal observations [8, 9].     
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 At the present time, the extended life expectancy 

is relatively new phenomenon 

  

 In Myanmar, the population of older people over 

60 years is estimated to be six million  

 

  life expectancy  

o for males is 63.9 years  

o for females is 67.4 years [10].  
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 Higher life expectancy reflects a positive 

development 

 

 However, it also brings new challenges in 

developing countries including Myanmar 

 

  where a high increase in the elderly population is 

expected.  DMR



The previous study in Myanmar [11]  

 among 61 elderly hypertensive doctors,  

o 11.5% had minor cognitive impairment and 

o  remaining patients had normal cognitive ability.  
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 The elderly may be more vulnerable to the cognitive effects  

    of subclinical thyroid dysfunction than young adults.  

 Some elderly people experience a severe deterioration in  

    cognitive skills, leading to dementia. 

 However, some elderly people maintain good cognitive function.  

Thus, it is of an interesting issue why some elderly people have  

    good cognitive function and some have not.  

 Moreover, it is to be explored what subclinical thyroid  

    dysfunctions vary among those with normal, impaired cognitive  

    function or dementia. 
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General objective: 

 To find out subclinical thyroid dysfunction and 
cognitive function in Myanmar elderly 

  

Specific objectives: 

 To determine and compare T3, T4, TSH of elderly 
people 

 To determine and compare cognitive function of 
elderly people 

 To find out the association between subclinical 
thyroid dysfunction and cognitive function of 
elderly people  
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Materials and Methods 

 
 Study design  -      Cross-sectional analytical study 

 Study places   -     One selected township in Yangon 

 Study population - Elderly men and women (> 60 

yr) 

 

o Inclusion criteria 

All the elderly men and women (age 60 year and above) 
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o Exclusion criteria 

 Those with illiteracy 

 Those with known thyroid or pituitary disease, Alzheimer’s 

disease, psychiatric illness 

 Those with past history of thyroid or pituitary surgery, stroke 

and head trauma with residual cognitive impairment 

 Those taking medications known to affect thyroid function 

such as thyroid hormone preparations, methimazole, 

propylthiouracil, amiodarone, and lithium 

 Those with critical illness 
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Sample size determination 

 Data from the Philippine study [1] was used for the estimated 

sample size, due to lack of data on the prevalence rate of 

thyroid dysfunction among the elderly in Myanmar.  

 Based on prevalence rates in the elderly of 6.7%, 2.22% and 

1.11% for subclinical hypothyroidism, subclinical 

hyperthyroidism and overt hyperthyroidism, respectively, 

  a sample size of 138 was computed to yield a 95% 

confidence interval and 5% margin error.  

 Thus, estimated minimum sample size is 140. 

  

 Study period          -          One year 
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Methods 

Anthropometric measurements  

 Body weight  
o will be measured in light clothes without any footwear.  

o will be taken to the nearest 0.5 kg using a calibrated digital 
portable scale.  

 Standing height  
o will be measured to the nearest 0.1 cm using stadiometer. 

o  The subject will be instructed to stand on the floor with her 
heels together, stretching to the fullest extent. 

o  They will be also instructed to keep their back straight so 
that the angle of eye will be at the same level with the 
upper angle of the ear.  

 Body mass index (BMI) will be calculated as 
kilogram per meter square (kg/m2). 
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 Determination of thyroid function 

 

Thyroid function  

o triiodothyronine (T3),  

o thyroxine (T4), 

o  thyroid stimulating hormone (TSH) 

 

      will be determined by 

o  microtiter plate reader  

o using T3, T4, TSH ELISA kit (Human, Germany).  
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Assessment of cognitive ability 

 will be assessed with MMSE (mini mental state examination) 

scoring (Annex-1).  

 contains 5 components  

o orientation,  

o registration,  

o attention and concentration,  

o recall and  

o Language 

  to test the cognitive domains of  

o orientation,  

o immediate and short-term memory,  

o attention,  

o calculation,  

o language and praxis.  

 Mini-mental state examination is a screening test for global 

cognitive functioning.  
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Each subject will undergo the following tests: 

 For orientation component, the subject will be asked “What is the date, day, 

month, season, year? Where are we? State country, ward, building, floor.” One 

point is given for each correct answer and maximal score is 10. 

 For registration component, the subject will be asked “Name 3 objects. One 

second to say each.” Then the subject will be asked to repeat all 3 after the 

examiner had said them. Each correct answer is given one point. Then the 

patient will be asked to repeat.  

 For attention and concentration, the subject will be asked “Subtract 7 from 

100,” One point is given for each correct answer and it will be stopped after 5 

answers.  

 For recall (short term memory), the subject will be asked for 3 objects repeated 

already. One point is given for each correct answer. 

 For language, the subject will be asked “Name a pencil and watch” (showed 

the objects) and one point is given for each correct answer. “Repeat the 

sentences” and one point is given if he could repeat. Then, the subject will be 

asked to follow the three-stage command “Take the paper with your right hand, 

fold it in half and put it on the floor.” One point is given for each step. Then, 

the subject will be asked to read and obey the command “Close your eyes”, to 

write a sentence and to copy a drawing. One point is given for each correct 

answer. 
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Procedure of the study  
 

 

 

 

 

 

 

 

 

 

 

 

 

 If any abnormality found, the subject will be referred to appropriate 
physician. Otherwise, the subjects will be instructed to come back to the 
study place after taking overnight fasting from 10:00 pm to 8:00 am. 

 

Elderly will be selected according to 

inclusion and exclusion criteria 

informed consent will be taken 

BP measurement, filling out 

proforma, anthropometric 

measurements (height, weight, 

waist and hip circumferences) 

BMI and waist hip ratio DMR



 In the next morning,  

 

 

 

 

 

 

 

venous blood sample (total 4 

ml) will be collected from the 

antecubital vein 

kept in EDTA containing test 

tube for determination of T3, T4 

and TSH 

centrifuged at 2000 rpm for 

 10 minutes 

serum samples will be stored at 

-20°C 

will be determined by using 

microtitre plate reader 
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According to the results, the subjects will be divided 

into 5 groups 

subclinical 
hypothyroidism 

subclinical 
hyperthyroidism 

overt 
hypothyroidism 

overt 
hyperthyroidism  

euthyroidism 
DMR



Cognitive ability  

 will be assessed at the day of blood collection if possible or within 

one week of blood collection 

 

  The calculated combined score will be used as the indicators of 

cognitive function for each subject 

 

 The MMSE has a maximum score of 30: score of 

o  ≥ 28 indicates normal cognitive ability; 

o  27-24 will be accepted as minor cognitive impairment  

o ≤ 23 will be generally accepted as dementia. 
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Working definitions  

 Elderly  

o Elderly people mean those age 60 years and above [12]. 

 Cognitive impairment 

o Cognitive impairment is when a person has trouble 

remembering, learning new things, concentrating, or 

making decisions that affect their everyday life 

o  Cognitive impairment ranges from mild to severe. With 

mild impairment, people may begin to notice changes in 

cognitive functions, but still be able to do their everyday 

activities.  

o Severe levels of impairment can lead to losing the ability 

to understand the meaning or importance of something and 

the ability to talk or write, resulting in the inability to live 

independently [13].  

o   
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Classification of thyroid dysfunction [14]  

 Subclinical hypothyroidism 

o TSH level ≥ 4.5 mIU/L, normal T4 

  

 Subclinical hyperthyroidism 

o TSH level ≤ 0.4 mIU/L, normal T4  and T3 

  

 Overt hypothyroidism 

o TSH level > 4.5 mIU/L or undetectable, low T4   

  

 Overt hyperthyroidism 

o TSH level < 0.1 mIU/L or undetectable, elevated T4  and T3 

  

 Euthyroidism (Kit reference values) 

o TSH 0.3-6.2 mIU/L 

o T3    0.69-2.02 ng/ml 

o T4    4.4-10.8 µg/dl (for male) 

           4.8-11.6 µg/dl (for female) 
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Main outcome measure 

 Thyroid dysfunction and cognitive function in 

Myanmar elderly. 

 The association between thyroid dysfunction 

and cognitive function of elderly people. 
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Data entry and analysis 

 SPSS V-16 

  mean ± SD 

  ANOVA test - to compare the parameters 

between the study groups 

 Pearson’s correlation- to assess the relationship 

between two parameters 

  p < 0.05 - statistically significant. 
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Ethical consideration  

 The research proposal will be submitted to the 

Ethics Review Committee, Department of 

Medical Research for approval.  

 The subjects will be informed about the objective 

and details of the procedure of the study before 

getting consent and have the right to refuse for 

this research study if they do not want to 

participate without any disturbance. 
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and pilot study 

Data collection 

Data entry and 
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Expected output and applicability 

     

 The findings from this study will provide information about 

the thyroid function and cognitive ability of Myanmar elderly 

and association between thyroid function and MMSE scores 

of Myanmar elderly.  

      

 

 Identifying subjects at high risk and an early diagnosis are 

extremely important, as both preventive interventions and 

treatment will be more effective if started at pre dementia 

stages. 

 

Conflict of interest 

There is no relevant conflict of interest to disclose. 
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Budget estimation 

 No. Description Item Unit cost Amount (US$) 

1. Stationery for 

proposal preparation 

and report  

A4 papers 

Stamps, pens, file 

Photocopy + 

printing 

100 

2. Supplies ECG paper 

Spirit 

Disposable glove 

Cotton wool 

T3 kit 

T4 kit 

TSH kit 

Pipette tips 

Ependoff tubes 

EDTA tubes 

Syringes 

Generator rent fees 

2000 

3. Subject fees 500 

4. transportation Research team to the 

study place with 

research instruments  

400 

Total 3000 
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Dummy Tables 

General characteristics of the elderly people according to thyroid function 

 
Overt hypo-thyroidism Subclinical hypo-

thyroidism 

Eu-thyroidism Subclinical hyper-

thyroidism 

Overt hyper-thyroidism 

Mean age (yrs) 

Female (%) 

Education (yrs) 

MMSE score (mean ± SD) 

Weight (kg) 

Height (cm) 

BMI (kg/m2) 

Waist circumference 

(WC) (cm) 

Hip circumference (HC) 

(cm) 

Waist-hip ratio (WHR) 

Resting HR 

(beats/min) 

Resting SBP (mmHg) 

Resting DBP (mmHg) 

TSH level (mIU/l) 

T3 level (ng/ml) 

T4 level (µg/dl) 
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Association between thyroid functions and 

cognitive ability 

 r (Pearson’s correlation) p value 

TSH/T3 /T4 vs MMSE scores  
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PRO FORMA 

Subclinical thyroid dysfunction and cognitive function in Myanmar 

elderly 

 

Serial No……...                   Date:.........................

   

  

1. PERSONAL IDENTIFICATION 

1.1. Name    ............................................ 

1.2. Date of Birth   ............................................. 

1.3. Age (completed years)  ............................................. 

1.4. Single / Married   ............................................. 

1.5. Address    ............................................. 

1.6. Phone Number   ............................................. 

1.7.Education    ............................................. 
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2. History 

2.1. History of Smoking            Yes             No  

2.2. History of Alcohol Drinking        Yes            No      

2.3. History of diabetes  Yes  No     

2.4. History of hypertension  Yes  No 

2.5. History of heart disease  Yes            No       

 3. PHYSICAL EXAMINATION 

3.1.Anthropometric indices 

 Standing height (cm)  --------          

  Weight (kg)   --------           

 BMI (kg/m2)   -------- 

 Waist circumference (cm)  --------        

 Hip circumference (cm)   -------- 

 Waist –hip ratio   --------  

3.2. Thyroid function test 

 TSH level (mIU/l)  -------- 

 T3 level (ng/ml)  -------- 

  T4 level (µg/dl)  -------- 

 

3.3. MMSE score    -------- 

       Cognitive ability  -------- 
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