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What is the most 
important health 
problem of this 
patients? 

Calcium deficiency?



Objectives

• To develop a tool for measuring 

calcium intake

• To develop tools for measuring 

factors affecting calcium – rich food 

consumption
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• Calcium-rich food

2. Development a tool to 
measure calcium intake 

3. Development tools to measure 
factors affected calcium intake 



1. Essential 
knowledge 

about 
calcium ; 

Benefits of calcium



Homeostasis of 
calcium level in 
blood
• Calcium has normal range in blood. When calcium level 

decreases, the parathyroid gland is stimulated to release 

parathyroid hormone (PTH)

• One part, the PTH affects kidney function to increase renal 

phosphate clearance and renal tubular reabsorption of calcium

• The second part, PTH increases bone resorption processes for 

lifting calcium level in blood. 

• The other part, PTH effects vitamin D to reabsorb calcium in the 

intestine

• In infants, children and adolescents that are growing, 

calcitonin, a hormone from thyroid gland, is released and it 

effect the calcium to deposit at bone and teeth.

• calcitonin will affects kidney to decrease calcium reabsorption. 

Finally, calcium in blood decrease to normal level. 



Bone health 

and calcium 

• Calcium in adult bone is 
turned over every 8-12 
years 

• Remodelling processes 
of bone continues in 
whole life

• Bone cells, osteoclast 
and osteoblast, are 
working in this process



Bone 

remodeling 

Cycle

• Osteoclasts begin this process by 
attaching to the bone surface after 
that bone minerals are dissolved, and 
organic matrix are digested

• Later, bone-forming osteoblasts 
synthesize new bone to replace 
resorbed bone

• During growth, bone formation 
exceeds resorption. Bone resorption 
exceeds formation during 
development of osteoporosis



BMD and life span
• Total bone mass density (BMD) is a result of 

balancing between bone resorption by 
osteoclast and bone formation by osteoblast.

• During childhood and adolescent, bone growth 
forms peak bone mass whereas maintenance of 
BMD is needed during adulthood

• In older adults, osteoclasts work more than 
osteoblasts and the result is loss of BMD

• In women in the post-menopause period, the 
rate of losing BMD increases 2-6 times and BMD 
decrease by 1% every year during the 10 years 
after menopause.



Adequate calcium 
consumption 
every life cycle in 
some countries 
(mg/day)

Life cycle Australia 
1991

Recommende
d Dietary 
Intake 

a

UK 1991 
Reference 
Nutrient 
Intake 

a

European 
Union 
1993

Population 
Reference 
Intake

a

USA 2010
Recommend
ed Dietary 
Allowance 

b

Thailand
BE 2549 
Dietary 

Reference 
Intake 

c

Infant 300 (Breast 
feeding)
500 (Cow 

milk)

525 400 200
260 

270
(Breast 
feeding)

Children 530-800 350-550 400-550 700-1000 500-800

Adolescents
-Male
-Female

1000-1200
800-1000

1000
800

1000
800

1300
1300

1000
1000

Adults
-Male
-Female

800
800

700
700

700
700

1000
1000

800-1000

Elderly
-Male 
-Female

800
1000

700
700

700
700

1000-
1200

1000
1000

Pregnant 
women
(3

rd

trimester)

1100 700 700 1000-1300 NA

Lactation 
women

1200 1250 1200 1000-1300 NA



The example of 
smoking and 
some food that 
effect to calcium 
or BMD 

Exampl
e of 
food

Effects References

Alcohol High alcohol consumption (100-200 
mg/day for many years) might be 
decrease bone mass.

Maurel, D. B. et 
al.,(2012)
Du, F. et al.,(2011)

Caffeine Daily consumption of caffeine 
equivalent to 2–3 cups of coffee was 
associated with accelerated bone 
loss.

Bergman, E. A. et 
al.,(1990)
Harris, S. S. and 
Dawson- Hughes, 
B.(1994)

Cola 
beverage

Cola soft drink associated with lower 
BMD in the hip

Tucker, K. L. et 
al.,(2006)

Smoking Smoking has been shown to be 
related to lower BMD in adolescent, 
adults and elderly people.

Ward, K. D. and 
Klesges, R. C.(2001)
Lucas, R. et al, (2012)
Callreus, M. et al., 
(2013)





Calcium inadequacy or 
deficiency 

• Calcium inadequacy or deficiency in childhood 
or adolescent is a cause of Rickets

• This condition affects bone development. It 
causes the bones to become soft and weak, 
which can lead to bone deformities.

• Inadequacy of calcium intake may cause 
osteoporosis in elderly people

• This condition that have low BMD and have 
bone porosity, which should have high risk to 
fracture



Reading amount of 
calcium from food 
label

• The Thai-RDI 

recommended that calcium 

intake was 800 mg per day. 

• If the food label shows 

30% of the calcium Thai-

RDI, it is mean that this 

food has 240 mg of 800 mg 

calcium (30x800/100)



Calcium – rich 

food 

• Milk and dairy products

• Legumes and seeds; black or white 
sesame, red bean, hard tofu 

• Vegetables; Kale, Puk-Waan

• Meat with bone; fish with bone, 
shrimp, sardine

• Dietary supplement ; 200 – 600 
mg/ tablet, capsule



2. Development of 
Calcium intake tool

• Example : 

Identifying step of 

calcium- rich food

https://inmu2.mahidol.a

c.th/thaifcd/home.php
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Calcium intake tool: 

Food Frequency 

Questionnaire



Calcium-

rich 

food 

intake : 

For example ; Frequency of intake per week

1.1  ใน 7 วนัทีผ่า่นมา ทา่นรบัประทานอาหาร
ตอ่ไปนี ้อยา่งนอ้ย 1 ชนดิเป็นเวลากีว่นั

0. 0 วนั (ไมรั่บประทานเลย) 

1. 1 วนั 

2. 2 วนั

3. 3 วนั

4. 4 วนั

5. 5 วนั

6. 6 วนั

7. 7 วนั



• Health Believed Model ; (HBM)

• Theory of Reasoned Action ; (TRA)

• Theory of Planned Behaviour ; (TPB)

• Social Cognitive Theory : (SCT)

• Etc, 

Integrated 
Behavioral 

Model : IBM

Choosing a health behavior theory to explain the 

patient’s behaviour and factors affecting the BHV

Review Literature 



Integrated 

Behavioral 

Model (IBM)



Calcium –
consumption

Behavior  



Definition

• Calcium-rich food consumption is a frequency of 
consumption of calcium-rich food of the studied sample 
within one week

• Calcium knowledge is the knowledge about calcium 
consumption that was measured by a calcium knowledge 
test.

• Intention to consume calcium-rich food is a 
willingness to perform the behavior of calcium- rich food 
consumption



Definition (Con.)

• Attitude toward calcium-rich food consumption. The attitude toward 

calcium-rich food consumption consists of two parts; the experiential 

attitude and the instrumental attitude. The experiential attitude was measured 

by the opinion items reflexing the belief toward the calcium-rich food 

consumption and the instrumental attitude was measure by opinion items 

reflexing the belief toward the outcome of calcium-rich food consumption. 

• Perceived norm: The perceived norm consists of two parts, the injunctive 

norm and descriptive norm. The injunctive norm was measured by the 

opinion items reflexing the belief toward important people agree or disagree of 

the calcium-rich food consumption. The descriptive norm was measured by 

the belief toward important people performed the calcium-rich food 

consumption



Definition 
(Con.)

• Personal agency: The personal agency 
consists of two parts, the perceived control 
and self-efficacy. The perceived control was 
measured by the opinion items reflexing the 
perception of facilitation or constraint 
conditions of calcium-rich food consumption 
.The self-efficacy was measured by the 
opinion items reflexing the ability to perform 
the calcium-rich food consumption. 

• Environmental constraints: Environmental 
constraints was measured by the opinion items 
reflexing perception of the environmental 
barriers that make behavioral performance 
difficult or impossible



Definition 

(Con.)

• Cue to action: Cue to action was 

measured by the opinion items 

reflexing perception of the stimulus 

needed to trigger the decision-

making process to accept calcium-

rich food consumption

• Habit: Habit was measures by 

opinion items reflexing perception 

of the regular performance of the 

practice of calcium-rich food 

consumption



Calcium knowledge 
test
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2.1                                                         
2.1.1    [ ] [ ] [ ] 
2.1.2          ู  [ ] [ ] [ ] 
2.1.3          [ ] [ ] [ ] 
2.1.4            [ ] [ ] [ ] 
2.1.5     [ ] [ ] [ ] 
2.1.6      ู      [ ] [ ] [ ] 
2.1.7 ถ               [ ] [ ] [ ] 
2.1.8            [ ] [ ] [ ] 
2.1.9       [ ] [ ] [ ] 
2.1.10    ค     [ ] [ ] [ ] 
2.1.11           [ ] [ ] [ ] 
2.1.12    ซ    [ ] [ ] [ ] 
2.1.13     [ ] [ ] [ ] 
2.1.14           [ ] [ ] [ ] 
2.1.15           [ ] [ ] [ ] 

Raksaworn Jaisaard and Tipaporn Kanjanarach, 2020

Example :  Subjects were  Thai 
adolescents 



              
 

       
 

       

2.2                                                
2.2.1          1-8                      ค             

 ค  ซ              
[ ] [ ] [ ] 

2.2.2             9 -18                         ค          
          ู             

[ ] [ ] [ ] 

2.2.3  ู           19-50                ค     ค         ค  ซ   
        ู                 

[ ] [ ] [ ] 

2.2.4        ค  ซ                   9-18   ค        คื  
1,000                 

[ ] [ ] [ ] 

2.2.5     ู           19-50                         ค  ซ    [ ] [ ] [ ] 
2.3                             3-4                               
                                       

   

2.3.1     ื                 [ ] [ ] [ ] 
2.3.2     ื            [ ] [ ] [ ] 
2.3.3     ื   ค ื    ื            [ ] [ ] [ ] 
2.3.4     ื   ค ื    ื     ื     [ ] [ ] [ ] 
2.3.5               ื        [ ] [ ] [ ] 

 

 

 

                            

                                          

 

 

 

 

 

 

 

 

 

 

 

 

2.4                                                
2.4.1        ค  ซ                 ค             ค    

            6                  2,000   . (TRDI) 
[ ] [ ] [ ] 

2.4.2                ค  ซ           30% -         
 ค  ซ                          ค                6   
        

[ ] [ ] [ ] 

2.4.3                ค  ซ    200             ซ   [ ] [ ] [ ] 
2.4.4 ค                6                                3 

ซ              ค  ซ             ค         
[ ] [ ] [ ] 

2.4.5   ู           20    ค                        2 ซ   
                  ื        ค  ซ       40%      
       ค  ซ   ค   100%                          

[ ] [ ] [ ] 

 

               

                      ค: 1 ซ   (25     ) 
                       ค   ถ  : 1 ซ   
 
                     …………….1  . 
 ค            …………  0   . 
       ………………… 2  . 
    
                                    * 
           …………… 20% 
                 2……………15% 
                ……………....15% 
        ค  ซ     …………....30% 
                 ……………..15% 
 
*                                        ค
              ค                6          ( TRDI) 
          ค                       2,000     
 ค            

Calcium knowledge test (Con.)
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Intention to 
consume 
calcium-rich 
food

        1 :                                                                 

                         
                                                        

                               ค  ซ    ู    
                     

 
0   1   2   3   4   5   6   7   8   9  10 

                                  ค  ซ    ู 
                        

 
0   1   2   3   4   5   6   7   8   9  10 

                         ค  ซ    ู          
                        

 
0   1   2   3   4   5   6   7   8   9  10 

     ค     ถ         ค  ซ               
                               

 
0   1   2   3   4   5   6   7   8   9  10 

                                  ค  ซ    ู    
                      

 
0   1   2   3   4   5   6   7   8   9  10 
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Attitude 
toward 
calcium-rich 
food 
consumption 

       2:                                                     

                           
                                                                    
                                                                                                 

1.                        ค  ซ    ู              
           

 
0   1   2   3   4   5   6   7   8   9  10 

2.                        ค  ซ    ู       
    ู               

 
0   1   2   3   4   5   6   7   8   9  10 

3.                        ค  ซ    ู       
                         

 
0   1   2   3   4   5   6   7   8   9  10 

4.                        ค  ซ    ู          
 ู      

 
0   1   2   3   4   5   6   7   8   9  10 

5.                        ค  ซ    ู         ู 
            ื           

 
0 1   2   3   4   5   6   7   8   9  10 

6.                        ค  ซ    ู     
               ค    ู      

 
0   1   2   3   4   5   6   7   8   9  10 

7.                        ค  ซ    ู         
   ค         ค        0   1   2   3   4   5   6   7   8   9  10 

8.                        ค  ซ    ู         
   ค              

 
0   1   2   3   4   5   6   7   8   9  10 

9.                        ค  ซ    ู              
          ค  

 
0   1   2   3   4   5   6   7   8   9  10 
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Perceived 

norm

       3 :                         

                           
                                                                    
                                                                                                 

1.           ื   ู    ค                            
   ค  ซ    ู         

 

0   1   2   3   4   5   6   7   8   9  10 

2. ค   ค   ค                                 
 ค  ซ    ู         

 

0   1   2   3   4   5   6   7   8   9  10 

3. ค ู                             ค  ซ    ู 
       

 
0   1   2   3   4   5   6   7   8   9  10 

4.   ื                             ค  ซ    ู 
       

 

0   1   2   3   4   5   6   7   8   9  10 

5.                           ค  ซ    ู         

0    1   2   3   4   5   6   7   8   9  10 
6. ค   ค   ค                       ค  ซ   

 ู        
 

0   1   2   3   4   5   6   7   8   9  10 

7.   ื                           ค  ซ    ู    
    0   1   2   3   4   5   6   7   8   9  10 

8.            (Net idol)                    
 ค  ซ    ู  

 

0   1   2   3   4   5   6   7   8   9  10 
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Perceived 

Control 

       4 :                            

                           
                                                                    
                                                                                                 

1.            ค  ซ    ู               0   1   2   3   4   5   6   7   8   9  10 

2.            ค  ซ    ู      ถ             ู 0   1   2   3   4   5   6   7   8   9  10 

3.            ค  ซ    ู    ู                 0   1   2   3   4   5   6   7   8   9  10 

4.            ค  ซ    ู           0   1   2   3   4   5   6   7   8   9  10 

       5:                    

   ค  ถ        ค   ค       
                                                                    
                                                                                                  

1.                        ค  ซ    ู       
                   ถ       0   1   2   3   4   5   6   7   8   9  10 

2.                        ค  ซ    ู        
                              0   1   2   3   4   5   6   7   8   9  10 

3.                        ค  ซ    ู        
                  ื          0   1   2   3   4   5   6   7   8   9  10 

4.                        ค  ซ    ู       
                          0   1   2   3   4   5   6   7   8   9  10 
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Environment 
constraint

       6 :                          

   ค  ถ        ค   ค       
                                                                    
                                                                                                  

1.            ค  ซ    ู                ค 
                0   1   2   3   4   5   6   7   8   9  10 

2.                                    ค  ซ   
 ู          0   1   2   3   4   5   6   7   8   9  10 

3.  ู    ค                              ซื       
      ค  ซ    ู             0   1   2   3   4   5   6   7   8   9  10 

4.  ู    ค                      ซื            
 ค  ซ    ู             0   1   2   3   4   5   6   7   8   9  10 
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Cue to 

action

       7 :                        

                           
                                                        

1.              ู                     ค  ซ    ู    
    ซ            0   1   2   3   4   5   6   7   8   9  10 

2.              ู                     ค  ซ    ู 
              ื                          
   

0   1   2   3   4   5   6   7   8   9  10 

3.              ู                     ค  ซ    ู 
   ค ู                  0   1   2   3   4   5   6   7   8   9  10 

4.              ู                     ค  ซ    ู 
              ู    ค    ค   ค   ค     
        

0   1   2   3   4   5   6   7   8   9  10 

5.              ู                     ค  ซ    ู 
     ค                                   
                                 

0   1   2   3   4   5   6   7   8   9  10 
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Habit

       8 :       

                           
                                                        

1.                                   ค  ซ   
 ู        0   1   2   3   4   5   6   7   8   9  10 

2.    ซื             ค  ซ    ู                
       0   1   2   3   4   5   6   7   8   9  10 

3.                        ค  ซ    ู       
                           0   1   2   3   4   5   6   7   8   9  10 

4.      ื                      ค  ซ    ู     
       0   1   2   3   4   5   6   7   8   9  10 

End of questionnaire. 
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Next steps
• Develop the tools for adult patients 

• Trial

• Calcium-intake tool

• Tools for measuring factors affecting calcium-
intake 

• Evaluation 

• What is the most important factor that affect 
calcium intake? 

• Intervention development 



Thank you 
for your 
attention 


