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UNIT ONE
INTRODUCTION

1. Purpose and use of the Module

Iodine is essential for human health as it is a constituent of thyroid hormones, which 
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2. Directions for Using the Module

In order to use the module appropriately, the users should follow the following 

directions: 

1. Read the Introduction 

2. Do the pre-tests for the core module and the respective satellite modules 

3. Read the core module and the respective satellite modules thoroughly 

4. Do the post-tests for the core module and the respective satellite modules. 

5. Evaluate yourself both for pre-tests and post-tests. 

6. Compare the results of pre-test and post-test. 

7. Look at the task analysis related to your field to understand your role in the 

team in prevention and control of Iodine Deficiency Disorders. 
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e. All of the above 
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c. ________________________________________________

d. ________________________________________________

17. Who are in the risk group for iodine deficiency disorder? 

  a. _______________________________________

  b.  _______________________________________

  c. _______________________________________

         d. _______________________________________

18. What is the recommended dietary allowance range of iodine level per person per 

day? 

   a. <50mcg          b. 50mcg-200mcg      e.  90mcg-200mcg 

   c. 100mcg-200mcg   d.  > 200mcg 

19. Which types of food have sufficient Iodine? 

   a. Sea food     b. Milk      e. Bread  

   c. Oil       d.  Salt 

20. The common methods of monitoring iodinate level 

   a. Saliva iodine   b. Urinary iodine   e. Salt iodine level  

   c.  Blood iodine   d.  b & c 

21. Which chemical forms are widely used for salt iodisation? 

   a.  HI   b.  KIo3   c.  I2   d.  KI   e.  b & d 

22. The simple test to assess efficiency of iodide cellular transport system is 

a. Urine iodine test 

b.  Saliva serum iodine ratio 

c.  Iodide salt concentration 

d.  All 

e.  None 

23. Which test is used as a good marker for recent dietary iodine intake? 

a.    Iodide salt concentration 

b.  Saliva/serum iodine ratio

c.  TSH level 
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d.  Urine iodine test 

e.  All 

24. In case of IDD, which one is true? 

a. T4 level decreased 

b.  T3 level increased 

c.  TSH level decreased 

d.  T4 and TSH levels increased 

e.  All 

25. Which test is used to detect IDD? 

a.  T3, T4 and TSH test 

b.  Thyroglobulin test 

c.  Urine iodine test 

d.  All 

e.  None 

26. List the laboratory tests for IDD 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

27. What is the disadvantage of \Rapid kit test? 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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___________________________________________________________________

___________________________________________________________________

.2       Significance and Brief Description of the Problem

Iodine is a trace element sparsely distributed over the surface of the earth. It is 

essential for the synthesis  of the thyroid hormones, which are necessary for human 

growth and development. Inadequacy of iodine intake due to environmental 

deficiency of this essential element is  the main causes of disorders related to 

insufficient iodine supply. Iodine deficiency is one of the major public health problems 

worldwide. The problem is more pronounced in pregnant women and young children. 

Hence iodine metabolism and thyroid function is  closely related. The human body 

normally contains 20 – 30 mg of iodine with more than 75% in the thyroid gland and 

the rest distributed throughout the body particularly, in the lactating mammary gland, 

gastric mucous and blood. When people consume diet lacking sufficient iodine 

several important health consequences known as  iodine deficiency disorder (IDD) 

will result. 

Iodine deficiency is a major public health problem for populations  throughout the 

world, particularly for the pregnant women and young children. It is a threat to the 

social and economic development of countries. The most devastating outcomes of 
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for iodine increases in pregnancy because the fetus must derive its iodine 

requirement and reserve from the mother.

The main factor responsible for iodine deficiency is a low dietary supply of iodine. It 
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.3         Learning Objectives
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and admitted. The swelling was removed by surgery and this day was the happiest 
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Other small-scale studies conducted have shown goiter rates of 50% to 95%. 

According to WHO a goiter rate above 5% constitutes a public health problem. A 

profile analysis  from different studies in different countries showed that from all 

babies born to iodine deficient mothers, 3% will have sever mental and physical 

damage, 10% show moderate mental retardation and the remaining 87% show some 

form of mild intellectual disability. 

.7      Aetiology and Pathogenesis

Iodine deficiency occurs when either iodine intake is inadequate or the presence of 

goitrogens (anti thyroid) in the diet is  high. It is  a natural ecological phenomenon that 

occurs in many parts  of the world. The erosion of soils in areas with river due to loss 

of vegetation from clearing for agricultural production, over grazing by livestock and 

tree cutting for firewood, results in a continued and increasing loss of iodine from the 

soil. Groundwater and foods grown in these areas lack iodine. 

When Iodine intake falls below recommended levels, the thyroid gland may no longer 

be able to synthesize sufficient amounts of thyroid hormone. The resulting low level 

of thyroid hormones in the blood (hypothyroidism) is the principal factor responsible 

for the damage done to the developing brain and the other harmful effects known 

collectively as the Iodine Deficiency Disorders (IDDs). Consequently, if severe 

enough, iodine deficiency will impair thyroid function, resulting in a lower metabolic 

rate, growth retardation and brain damage. The long-term consequence is 

irreversible mental retardation 

.8        Clinical Features (Signs and Symptoms)

Clinical features of IDD in general have a wide spectrum according to age of the 

individual. This spectrum of IDD is as follows: 

• Fetus 
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- Abortion      - Congenital anomalies 

- Still birth      - Increased perinatal mortality 

- Endemic cretinism 
• Neonate 

- Neonatal goiter 

- Neonatal hypothyroidism

- Endemic mental retardation 
• Child and adolescent 

- Goiter    

- Impaired mental development and function 

- Hypothyroidism 

- Retarded physical development 
• Adult 

- Hypothyroidism 

- Impaired mental function 

Most important consequences of the spectrum of IDD are: 
• Goiter     
• Mental retardation 
• Hypothyroidism      
• Cretinism 
• Increased morbidity and mortality of infants and neonates 

All consequences of Iodine deficiency stem from associated hypothyroidism 

i. Goiter 

- Children and adolescents most commonly present with diffuse goiters, while 

adults have nodular goiter. 

- More common in girls than in boys. 

- Iodine deficient goiter for many subjects is a cosmetic concern 

- In some, particularly, older adults goiter may be large enough to cause 

compression of trachea or oesophagus. 

- The size of enlarged palpable goiter indicates  the degree of longstanding 

iodine deficiency 
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- Based on thyroid size and degree of goiter WHO grades goiter in three 

stages/grades as follows: 
• Grade 0 - No palpable or visible goiter 
• Grade 1 - A goiter that is palpable but not visible when the neck is in the 

normal position 
• Grade 2 - A swelling in the neck that is  visible when the neck is in a normal 

position 

N.B
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- During the critical periods of CNS development, it leads to permanent mental 

retardation and in its severe form called cretinism 

iii. Cretinism 

- Severe mental retardation and 

- Other neurological defects

Divided into:  

a) Neurological cretinism - characterized by 

- Mental retardation 

- Deaf mutism 

- Gate disturbances 

- Spasticity 
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- Needs radioimmunoassay or ELIZA technique 

- TSH and Thyroglobulin concentration increases in iodine deficiency   

- T4 concentration decreases 

- T3 concentration may decrease or normal 

" Other tests 

- X-ray 

- Shows osseous (bone) development retardation 

- Some Important radiological presentations are: 

" Absent epiphysis 

" Multiple ossification center (epiphysis) 

" Large fontanels and wide sutures(skull x-ray) 

" Delayed eruption of tooth 

- Other tests like thyroid radioiodine uptake can be performed but is  not practical in 

most places. 

.10Management

Management of Iodine deficiency disorder 
• Treatment of Iodine deficiency disorder prevents further complication of the 

disease and its impact on socioeconomic effects. Correction of the deficiency 

dramatically improves school performance, agricultural out put and per capita 

income as it typically results  in educable and economically productive 

population 
• Preventing IDD is a more superior approach than treatment as there are non-

reversible consequences following treatment. 
• There are two components of IDD management. 

A) General Medical Care 
• Correction of an iodine deficiency 
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• Supportive care 

- Maintain air way patent and normal breathing pattern

- Encourage activities with no restrictions as tolerated 

- Maintain normal body temperature 

- Relieve the patient’s anxiety feeling 
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 Thyroidectomy is  indicated for patients  with compressive 

symptoms of a large goiter. 

N.B - Using iodized salt is the simplest and least expensive modality of 

management. 

Treatment of Hypothyroidism 

- The goal is to restore normal growth and development 

- L. Thyroxin 
•  Is treatment of choice 
•  Chemical content of iodine is 60% 
•  More expensive preparation than other forms of iodine 
• TSH levels should be monitored carefully 
•  Contra indication 

 hypersensitivity (Documented) 

  Uncorrected adrenal insufficiency 

•  Safe in pregnancy 
•  Dose 

      6-12 months:  50-75mcg/day 

      1-5yrs:   75-100mcg/day 

      6-12 yrs:  100-150mcg/day

      >12 yrs:  150mcg/day

   Adjust dose every 4-6 week to maintain TSH in the lower reference range 

Follow up 

- Follow with spot urine test for iodine & thyroxin 

- Continuous supplementation of iodized salt or once daily multiple vitamin contains 

sodium iodide 

Prognosis 

- Cretinism is not reversible 

- Large nodular goiter do not reduce in size 

- After 1-2 years following discontinuation of iodine supplementation thyroid volume, 
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.11     Prevention and Control of IDD

Iodine deficiency is  a significant environmental problem. Iodine is essential for the 

synthesis of thyroid hormones and cannot be synthesized by the body. Leaching of 
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STRATEGIES 

The main strategies to control and eliminate iodine deficiency are: 

1. Universal iodization of salt for human and animal consumption 

2. Supplementation of iodine capsules to populations in highly endemic areas 

1. Universal Iodization 

IDD can be eliminated by daily consumption of iodized salt. All age, socio-economic, 
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The following activities need to be carried out to strengthen the National Iodine 

Deficiency Control and Prevention Program: 

1.  Strengthen Legislation 
• Include iodized salt in food rations
•  Reinforce legislation for importation and production of iodized salt 
•  Collaborate with neighbouring countries for the control of un-iodized salt 

smuggling and mutual cooperation in the production of iodized salt 
•  Facilitate all mechanisms and provide incentives to invite investors to 

invest in salt production and iodization 

2. Training and advocacy 
• Follow up establishment of micronutrient committees at the regional level 
• Implement advocacy for universal consumption of iodized salt and demand 

creation 
•  Conduct training for health workers and laboratory technicians in all 

regions 
•  Provide training for salt producers on how to iodize salt 
•  Coordinate with concerned government bodies and international and 

nongovernmental organizations 

3. Strengthen Laboratories 
• Strengthen regional laboratories in order to perform tests to detect the level of 

iodine especially titration procedures in all regions 
•  Establish laboratory facilities at salt importation sites in conjunction with 

Quality and Standards and Customs Authorities to control iodization levels in 

imported salt. 

MONITORING AND EVALUATION 

1. Monitoring Quality of Iodated Salt 

A monitoring system for IDD control and quality control mechanisms must be 

established. All salt should be checked for its iodine content and monitoring 
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procedures should be carried out on an ongoing basis as part of routine health 

assessments. 

Frequent tests need to be performed at iodization plants to exercise timely correction 
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UNIT THREE
SATELLITE MODULES

.1     Satellite Module for Health Officers

.1.1 Purpose and use of the module

The purpose of this training module is  to enable health officers to competently 

diagnose, treat and apply the principles of prevention and control of IDDs. 

 
.1.2 Directions for Using the Satellite Module
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For a better understanding of this  module, health officers are advised to follow the 

directions below: 

i. Do the pre-test prepared in the core module 

ii. Read the satellite module thoroughly  

iii. Read the case study and try to answer questions pertinent to it. 

iv. Evaluate yourself by doing post-test and comparing with the pre-test result 

.1.3 Pre-test

Refer to the core module.

.1.4 Significance and brief description of the Problem

Refer to the core module. 

.1.5 Learning objectives

For effective diagnosis, management, prevention and control of IDDs, the health 

officer will be able to: 

1. Describe the Epidemiology of IDDs. 

2. Describe the Etiology and Pathogeneses of IDDs. 

3. Identify and describe the clinical features of IDDs. 

4. List the laboratory diagnostic methods for IDD. 

5. Describe the principles and methods of management of IDDs. 

6. List and describe the strategies of IDDs prevention and control. 

.1.6 Case study

Refer to core module

.1.7 Epidemiology

Refer to the core module

.1.8 Aetiology and pathogenesis
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Refer to the core Module

.1.9 Clinical features

Refer to the core Module

.1.10      Diagnosis

Refer to the core Module

.1.11      Management

Refer to the core Module

.1.12      Prevention and control of IDD

Refer to the core Module

.2        Satellite Module for Nurses

.2.1     Introduction

A person who presents  with iodine deficiency is advised to seek medical care. The 

symptom should not be ignored, since supplementation of iodine does not reverse 

cretinism or reduce the large nodular goiter. The magnitude of the problem relating to 

iodine deficiency in Ethiopia is immense and people of all ages can be affected but 
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the most devastating complication of IDD occurs when iodine is deficient during fetal 

and neonatal growth.

Therefore, Heath workers particularly nurse in collaboration with the other 

professionals  play a major role in diagnosing, managing and successfully controlling 

IDD (iodine deficiency disorder). This team approach can reduce infant and child 

morbidity and mortality and lead to improve physical and mental growth and 

development                                                 

.2.2   Purpose and use of the module

The purpose of this  satellite module is to equip nursing students with the appropriate 

knowledge and skill to effectively identify, manage, control and prevent iodine 

deficiency disorders. It further helps them to identify the actual role and 

responsibilities in relation to the other Health center team.

.2.3    Directions for Using the Satellite Module

  Before reading this satellite module
• Do the pre-test in the core module
• Read or refer to the core module thoroughly
• Continue reading the satellite module
•
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Up on completion of this satellite module, the Nurse students should be able to:              
• Demonstrate comprehensive assessment of iodine deficiency disorders
• Describe the pertinent Nursing diagnosis of iodine deficiency disorder (IDD)
• Provide holistic Nursing care for patients with IDD. 
• Describe the essential prevention and control measure of iodine deficiency 

disorder.
• Apply the Nursing process as frame work for patient care

.2.7      Learning activity

Almaze is 10 years old child from Teda village 15 k.m away from Gondar town. From 
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.2.10     Clinical features

Refer to Core Module

.2.11      Diagnosis

Refer to Core Module

.2.12      Management

.2.12.1Client care using the Nursing procedure

.2.12.2Nursing Assessment

Patient should be assessed for the presence of the following characteristics. 

Subjective data 
• Weakness
•
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• Nutritional or developmental assessment (growth, muscle size, arm 

circumference, head circumference)
• Conduct pertinent diagnostic tests.

.2.12.3Nursing Diagnosis
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5. Maintain normal body temperature

6.
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6. Attaining fluid balance.

   - Maintain input and out put record. 

   - Administer fluid and electrolyte if needed

7. Improve nutritional status

              -   Assess food intake and tolerance.

       - Advise high protein diet

   - Monitor the nutritional status; weight, height and arm circumference

   - Low calorie (in hypothyroidism)

   - Feed the patient.

8.  Conduct health education session on prevention and control of IDDs.  

N.B: In teaching patients with goiter the following should be notes:
• Symptom associated with hypothyroidism and cretinism may affect the client's 

learning and retention ability. 
• Carefully explain the treatment regimen (dose of medication and adverse 

effects of the therapy)
• Advise about nutrition 

    - Eat iodine rich food (milk, egg yolk, fish)

  - Avoid food and drugs with goitrogenic effect (carrots, millet, cassava, 

cabbage, and, excess iodine, salicylates, sulfonamides, propylthiouracil)
• The patients should be advised to notify the nurse if symptoms worsen or any 

adverse drug effect occurs

9. Prevention of infection and complication 

            -   Wash hands before and after procedure.

   - Be alert to early indication of infection e.g. high grade fever

   - Prevention of compressive symptoms of large goiter. 

   - Decrease contact with infected individul and source of infection

   - Apply standard infection control measures

.2.12.6Evaluation
• Maintain breathing with in normal range.
• Activity tolerance increased. 
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• Anxiety is reduced.
• Normal body temperature Maintained.
• Bowel behaviors normal
• Attain fluid balance and maintain skin integrity.
• Absence of complication or infection. 
• Assumed responsibility for own care.
• Developed awareness about the nature of the disease, duration of therapy; 

prevention and control method. 

.2.13 Prevention and control of IDD

Refer to Core Module

.3      Satellite Module for Medical Laboratory Technicians

.3.1   Purpose and use of the module
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 List the biochemical tests used in diagnosis of IDD.

 Determine the concentration of iodine in biological specimens.

 Describe the concepts of laboratory diagnosis associated with IDD.

 Understand the procedure of iodine detection.

.3.4 Case study

W/rt Almaz is a twelve-year-old girl who lives in a high land in a usually erosion-

affected area. One day the girl went to a health center for medical check up. On 

examination, she has weakness, loss of appetite, cold intolerance, constipation, 

protruding tongue and confusion. Based on protruding tongue the above information 

answer the following questions 
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1. Ammonium persulfate solution - Dissolve 228.2g (NH4) 2 S2O8 in 1L H2O. 

Store in darkness, stable for 6 months.

2. Arsenious acid solution - In a 1 L volumetric flask, place 5 g As2O3 and 25g 

NaCl, then add 200 ml 5 N H2SO4  (prepared by slowly adding 140 ml 

concentrated H2SO4 to H2O to make 100 ml). Add water to about 500 mL, 

heat gently with stirring to dissolve, then cool to room temperature. Dilute with 

H2O to 1L Store in darkness, stable for 6 months.

3. Ceric ammonium sulfate solution - Dissolve 24 g ceric ammonium sulfate in 1 

L 3.5 N H2SO4 ( prepare by slowly adding 97 ml concentrated H2SO4 to H2O 

to make 1000 ml). Make up at least 24 hours before use, and store in 

darkness stable for 6 months. 

4. Iodine standard - Solution A: Dissolve 0.168 g KIO3 in H2O and make to 1000 

ml in a volumetric flask. This  solution is  equivalent to 100µg/mL. Store in 
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9. add 400µL cetric ammonium sulfate solution to each tube at 30 second time 

intervals, mixing each with vortex after addition

10.
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.4   Satellite Module for Environmental Health

.4.1   Purpose and use of the module

This  satellite module could help environmental health professionals and any public 

health workers to have knowledge and skills in the prevention, control and 

monitoring strategies of iodine deficiency 

The readers are advised to follow the following directions for better understanding of 

this module 

              -Do the pre-test in the core module 
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.4.7   Occurrence of IDD

Iodine is  a chemical element. It occurs in variety of chemical forms the most 

important being: iodine (I-), iodate (IO-3 ) elemental iodine  (I2). Which is found in 
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.4.11    Management

Refer to the core module

.4.12     Prevention and control of IDD

The solution is relatively simple. A teaspoon of iodine is all a person requires in a 

lifetime, but because iodine cannot be stored for long periods by the body, tiny 

amounts are needed regularly. In areas of endemic iodine deficiency crops and 

grazing animals do not provide sufficient dietary iodine to the population. Therefore 

food fortification and supplementations have proven highly successful and 

sustainable interventions.

1. Universal salt iodization

Effective and affordable technology should be established to prevent iodine 

deficiency and its causes. The most important method is  iodized salt and effective 

monitoring of consumption of iodized salt.

 Iodization of salt for both human and livestock consumption is required, 

recognizing that this is the most effective long range measure for 

correcting iodine deficiency.





43

does not require stabilizers. It is also less soluble than iodide and less likely to 

migrate from the bag but is only sparingly soluble in water at low temperatures.

Ethiopia used KIO3 for iodization of salt as a strategy for the prevention and control 

of IDD. Potassium iodate breaks down rapidly in the human body and effectively 

delivers iodide to the thyroid gland for the synthesis  of thyroid hormone. It is not 

toxic, and has been approved and recommended by the Joint FAO/WHO Expert 
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- Light

- Packaging material

- Quality of salt

- KIO3 or KI

Main losses

- Refined salt retains iodine better than unrefined salt

- KIO3 is better retained than KI in salt

- Polyethylene package retains iodine better than carton or jute package, 

and better than no package

- In high humidity iodine retention is lower

- In high temperature iodine retention is lower

- Light does not influence iodine retention

- Retention of KIO3 in salt is 70-80% after 1 year in low humidity, 

polyethylene packages.

Advantage of salt iodization

-Every one consumes salt 

-Salt production is generally centralized 

-Salt iodization is easy to implement 

-Salt iodization can be implemented at a reasonable cost 

-color, taste and odor of salt are not affected by iodization

-Salt quality can be easily monitored at production, retail and household level 

2. Food fortification 

Fortification of foods with micronutrients is  an effective means of long-term 

prevention and control of many micronutrient deficiencies, which has been shown to 

be cost-effective in many countries. For example, fortification of salt with iodine has 

effectively eliminated IDD in many countries, both industrialized and non-

industrialized.

• Salt in the food industry should be adequately iodized with the   required 

quantities to the population on a continuous and self- sustainable basis
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• Administration of iodized oil capsules every 1 – 2 years most useful when 

iodine deficiency is severe and iodized salt inavailable 

Advantage 

                                  -Given once a year 

                                  -Can target at risk group

Disadvantage 

                               -Depends on logistics

          - Foods like:

                            -Bread

                            -Milk

                            -Sugar and oil can serve as a vehicle for iodine

            -Other human exposures for iodine

                       -Certain food colorings e.g.erythrosine

                             - From disinfectant, such as providone iodine 

                             -In medicine, such as Amiodarone, used for heart failure

                             -From farm animal for cleansing udder

                             -Iodate used as a bread stabilizer in commercial baking

                            

In areas with lack of transportation or where there are numerous very small-scale 

salt producers salt iodization may be difficult in such areas; other options for 

correction of IDD may have to be considered,
• Direct administration of iodine solutions, such as Lugol's iodine, at regular 

intervals (once a month is sufficient); or
• Oral iodine is  available in various preparations, for example as Lugol lution 

(5% iodine, 10% potassium iodide), containing approximately 8mg iodide/

drop; or as saturated solution of potassium iodide containing approximately 

50mg iodide/drop.

Iodization of water supplies 

 



46

Drinking water is another occasional vehicle for iodine nutrition. Some systems 
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The demand creation campaign should be intensive

 Use of mass media such as television and radio. 

 Made a positive image, emphasizing the healthy family, rather than 

the negative aspects of IDD. 
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titrated with sodium thiosulphate, using starch as indicator. The titration result 

provides an accurate quantitative estimate of the iodine level in the salt.

ii) Rapid-test kits/ Spot testing - These consist of bottles of starch solution 

(stabilized) of which one drop is placed on the salt. The intensity of the blue colour 

that develops indicates  the approximate iodine level. It is proposed that this method 

be carried out routinely, for instance, at each district headquarters. This  testing would 

normally fall under the responsibility of health inspectors whose duties include 

testing quality of food stuffs. Samples that are found to be sub-standard should be 

sent to the laboratory at a central level for checking. The test could also be carried 

out on salt as it is  iodized and before it is  packed. It could also be used to check 

sacks at the entry points of salt into a country. 

Hence a regular system for salt monitoring must be instituted to periodically check 

salt-iodine levels  from production to consumption. The overall responsibility for 

quality control within the country should be with the concerned Ministries (Ministries 

of Industry for production level and Ministry of Health for consumption level). The 

procedure for monitoring iodine levels in salt should be: 

Area of monitoring 

Factory level: The manufacturers' level is the most important level for monitoring. 
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the level is  inadequate there, the concentration at higher levels of the distribution 

system (retail and wholesale) are to be verified in order to determine the level at 

which excessive losses are occurring. 

Additional monitoring needs at intermediate levels 
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addition, the establishment of cooperatives for small producers, or restructuring 

to larger units  of production, may be needed. Implementation will require 

training at all levels in management, salt technology, laboratory methods, and 

communication.

6.Monitoring and evaluation require the establishment of an efficient system for 

the collection of relevant scientific data on salt iodine content and urinary iodine 

levels.
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lippincott, 1998: 780-781. 

9.
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UNICEF  United Nations Children’s Fund

USI    Universal Salt Iodization

WHO   World Health Organization

µg    Micrograms (millionths of a gram)

6. Answer key

Q. No. 1. E

Q. No. 2. E

Q. No. 3. A

Q. No. 4. E

Q. No. 5. E

Q. No. 6. A

Q. No. 7. a. Distribute iodized oil capsules

                b. Increase access and consumption by all families of iodized salt

Q. No. 8. D

Q. No. 9. E

Q. No. 10. E 

Q. No. 11. B

Q. No. 12. a. Standard Titration Method

                  b. rapid test kits/spot testing

Q. No. 13. E

Q. No. 14. E

Q. No. 15. A

Q. No. 16.  a. Hypothyroidism

                   b. Goiter
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