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ABSTRACT

Osteoporosis is a multifactorial disease, which $ignificantly increased witl

the growing number of people in the world. The mogiortant cause of osteoporog
in Thais is a calcium intake that is lower than teeommended daily allowance p
day. Maximizing peak bone mass is a main prinagblesteoporosis prevention. Th
can be done through having an adequate daily gietatcium intake and by
performing weight-bearing physical activity, buiese must be done from a you
age. The main objective of this research was tdysthe effects of an informatio
technology (IT)-assisted counseling on modifyingqiédiealth promotion behavior
The target samples were 40 late adolescent wongad 48-20 years, who wel
undergraduate students living in a university deoonyi These participants had
dietary calcium intake less than 600 mg/day. Theyewdivided into two groups b
randomization. The subjects in the experimentalugrabtained an IT-assiste
counseling approach (counseling by mobile phone-orail). The comparison grou
obtained a traditional counseling approach (facte counseling). Data wer
collected using questionnaires and a self-evaloatiandbook. The study perig
covered 8 weeks. Nutrient analysis was conductéaguke INMUCAL program.
Statistical analysis was performed using percentagean, standard deviation, th
Mann-Whitney U test and Wilcoxon Signed- Ranks.test
Results showed that after intervention the expema group’s knowledge
attitude and practice scores increased signifigaithly the knowledge scores of th
comparison group had increased significantly. Therage amount of daily dietan
calcium intake for the comparison and experimegtalips increased to 721 and 8
mg/day, respectively. However, the means of alliades were not significantly
different when the two groups were compared. ITisésd counseling reduce

barriers, particularly time and the cost of trangli However, traditional counseling

provided better continuous cooperation throughbet study period. There were T
significant differences regarding counseling precesaluation scores between t
two groups. Both counseling approaches broughttadnouncrease in dietary calciu
intake.

KEY WORDS: BONE HEALTH PROMOTION / IT-ASSISTED COUWBELING /
DIETARY CALCIUM INTAKE
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CHAPTER |
INTRODUCTION

1.1 Rationale

Since osteoporosis is a global problem which is significantly increasing as the
population of the world, expected cases of hip fractures will increase approximately
6.3 million in 2050 (1). The highest risk of hip fractures was seen in Norway, Sweden,
Iceland, Denmark and the USA. Currently, there is an increasing incidence of hip
fractures in the developed countries in Asia. One out of four hip fracture cases occurs
in Asia and Latin America. Unsurprisingly, Asia is the region expected to be the most
dramatic increase in hip fractures during coming decades; one out of two hip fracture
cases worldwide will occur in Asia, in 2050 (2). Due to socio-economic development
and advance of technology in many Asian countries and rapidly increasing number of
the Asian aging population, osteoporosis has become one of the most prevalent and
costly health problems in the region.

In Thailand, the number of hip fracture cases for men and women was 114 and
289 per 100,000 populations, respectively (3). The prevalence of osteoporosis in
femoral neck and lumbar spine among women in Thai rural area (Khon Kane) was
19.3% and 24.7%, respectively (4). The age-specific prevalence of osteoporosis
among Thai women rose progressively with increasing age to more than 50% after the
age of 70 (5). Osteoporosis is getting more serious everyday. It will increase
dramatically if there is no prevention. However, a large percentage of the osteoporosis
cases could be prevented. Although the bone strength, bone mass and bone quality are
mostly determined by non-modifiable such as genetics, external factors can also affect
bone health. There are significant three modifiable factors, which also influence bone.
First is a dietary factor. Calcium is the major nutrient for maximizing and maintaining
bone mass. Adequate calcium intake, during childhood through growing years and
young adulthood, is the key to prevention. If people have larger calcium accumulation,

they will get the smaller effects from loss of bone later in life (6). The second is
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physical activity factors. Weight- bearing exercises that make the body work against
gravity, such as running, walking, dancing and stair-climbing, are good for promoting
healthy bone (7). The last one is lifestyle factors. These include sedentary behavior,
smoking and excessive alcohol intakes. They are associated with lower bone mineral
density (BMD) and malabsorption of calcium (8). Among these three factors, calcium
intake has been mainly focused in several research studies. The survey research
conducted by Suthutvoravut and colleagues (9) reported that children and adolescents,
aged 9-18 years in Bangkok, did not meet their dietary reference intake (DRI)
recommendation for calcium. Another survey, conducted by Komindr and companions
(10) found that people in Bangkok had a low calcium intake. The amount of calcium
was approximately 361 mg/day for each person. According to these previous studies,
main cause of osteoporosis in Thais was daily calcium intake lower than DRI
recommendation (average at least 800 mg/day). Lack of weight-bearing physical
activity including exercise in daily life was also the influence.

The most important way for osteoporosis prevention was maximizing peak
bone mass before the age of 30 years. However, osteoporosis prevention in Thais
mostly conducted in pre- and post-menopausal women with 45 years old and over
(11). There is not much research regarding bone health promotion. The promotion
should be operated since the early stage of life cycle to reach the highest peak bone
mass. Childhood and adolescence are primary target groups. Parents have influence on
promoting milk consumption and exercise among these groups until they leave from
home to study in other areas. For example, many late adolescent students (aged 18-20
years) in Thailand usually move to Bangkok for studying in the university and live by
themselves. This chance may cause discontinuous bone health promotion before
reaching peak bone mass at the age of 30. According to the researcher’s pilot study,
late adolescent women, who were undergraduate students and lived in a university
dormitory, did not drink milk everyday. They had low frequency of calcium-rich food
consumptions, while a frequency of caffeinated-beverage drinking was high. Some
persons skipped breakfast, because they got up late. In addition, few of them reduced
consumption of dairy products, because they thought dairy products causing weight
gain. Moreover, they lacked of exercise and had sedentary behaviors. Besides, there

was no campaign in the university to promote bone health among undergraduate
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students. Thus, it is necessary to conduct intervention research in this group.
According to previous studies, even though educational intervention could increase the
knowledge about calcium intake and exercise for osteoporosis prevention, eating
behavior and exercise practice did not change (12-17). Counseling intervention could
encourage behavior modification better than education only. This was because
subjects had more opportunity to consult about their problems during behavior
modification. Therefore, in this research counseling intervention was used for
modifying behaviors regarding BMD accumulation. The effective model of
counseling, which is acceptable for facilitating dietary change and promoting exercise,
is the client-centered counseling model. It had been popularly used in clinical settings,
workplace and delivered to clients’ home. (18-20).

This research aimed to promote health behavior modification, which enhanced
dietary calcium intake and encouraged physical activity among late adolescent
women, by using the intervention of client-centered counseling model. Target
population for this study was late adolescent women aged 18-20 years, who were the
second-year undergraduate students and lived in the residence of Chulalongkorn
University. Methods were divided into traditional counseling approach (face-to-face
counseling) and information technology (IT)-assisted counseling approach (telephone
and e-mail were combined). Since traditional counseling caused barriers regarding
time, cost and inconvenience, IT-assisted counseling might facilitate and be
appropriate for adolescence because they could approach IT-tools easily. Moreover, as
reviewed it had not been generally found nutritional research about IT-assisted
counseling intervention in Thailand. The expected benefits of the research were the
development of convenient counseling approaches and promotion of bone health
behaviors among late adolescent women to prevent them from osteoporosis in the

future.



Sutheera Satsue Introduction / 4

1.2 Research question
Were there any different effects of client-centered counseling by using

different approaches on modifying bone health promotion behaviors?

1.3 Research objectives
1.3.1 General objective
To study the effectiveness of information technology (IT)-assisted
counseling on modifying bone health promotion behaviors.
1.3.2 Specific objectives
1.3.2.1 To evaluate and compare knowledge, attitude, practice (KAP)
scores and calcium intake from the traditional and IT-assisted counseling approaches
on modifying bone health promotion behaviors.
1.3.2.2 To compare the effectiveness of barrier reduction in counseling

between the traditional and IT-assisted counseling approaches.

1.4 Research hypotheses

1.4.1 KAP scores and calcium intake in a comparison group, who obtained IT-
assisted counseling approach, might be higher than the other, who obtained traditional
counseling approach.

1.4.2 IT-assisted counseling approach might reduce barriers in counseling

more than traditional counseling approach.

1.5 Scope of research
This research scoped on the development of counseling approaches, in order to
promote behavior modification. Therefore, the main outcome was the change of

participants’ behaviors (eating and physical activity).
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1.6 Variables of research
1.6.1 Independent variables were two different counseling approaches,
traditional and IT-assisted counseling approaches.
1.6.2 Dependent variables consisted of following:
1.6.2.1 KAP scores regarding dietary calcium intake and weight-
bearing physical activity
1.6.2.2 Amount of dietary calcium intake
1.6.2.3 Barrier reduction in counseling approach such as cooperation,
convenience, satisfaction, time-consuming and cost
1.6.3 Control variables consisted of following:
1.6.3.1 Age
1.6.3.2 Gender
1.6.3.3 Education
1.6.3.4 Income
1.6.3.5 Availability of calcium-rich food
1.6.3.6 Accessibility of calcium-rich food

6.4 Confounding factors were acceptability of food taste and food price.

1.7 Definition of terms

1.7.1 Osteoporosis refers to a disease characterized by low bone mass, micro-
architectural deterioration of bone tissue leading to enhanced bone fragility, and
consequent increase in fracture risk (21).

1.7.2 Osteoporosis prevention refers to the way to reduce risk factors of
osteoporosis or avoid developing of osteoporosis in the future. It also relieves the
negative effects when osteoporosis already occurred. There are three concepts for
osteoporosis prevention through life cycle (21):

1.7.2.1 Maximizing peak adult bone mass
1.7.2.2 Maintaining adult bone mass
1.7.2.3 Minimizing bone loss later in life
In this study, maximizing peak bone mass was the researcher’s focus in order to

prevent osteoporosis among late adolescent women.
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1.7.3 Bone mineral density (BMD) refers to the amount of minerals (calcium,
phosphorus, etc.) relative to the volume of bone in the site being measured (21).

1.7.4 Peak bone mass refers to the maximal level of mineral content in bones
which is reached somewhere around the age of 30 or before that about five years
approximately, in the age range of 25-30 (6, 10).

1.7.5 Body mass index (BMI) refers to the nutritional index to show
nutritional status of person. BMI are calculated from weight (kg) divided by height

(m)’. There are classified into five categories for Asian people as following (22):

BMI ( kg/rn2 ) Classification
<18.5 Underweight
18.5-22.9 Normal
23.0-24.9 At-risk of obesity
25.0-29.9 Obese 1

>30.0 Obese 11

1.7.6 Counseling refers to a plan that provides advices to assist clients to help
themselves, for instance, help clients make their own decisions or change behaviors
that inhibit the development of health problems (23). In this study, counseling was
used to promote health behavior associated with BMD accumulation. Participants
received consultation, which provided information about how to eat calcium-rich food,
get exercise and have healthy lifestyle. At the same time, participants could share their
barriers to a counselor in order to modify appropriate strategies for each person.

1.7.7 Client-centered counseling model refers to the model, which focuses on
client. In this study, participants could assess problems of their health behaviors and
set goal for changing. Then they planed to action by themselves. However, a counselor
stayed for giving advices and follow up them.

1.7.8 Traditional counseling refers to the counseling that uses face-to-face
approach. In this study was an ideally traditional counseling, which a counselor made
an appointment to visit clients at their dormitory weekly.

1.7.9 Information technology assisted-counseling (IT-assisted counseling)
refers to the counseling that used electronic tools, such as telephone and electronic

mail (E-mail) to facilitate a client for more compliant (24).



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 7

1.7.10 Barriers in counseling refer to factors, which are the obstacles of an
effective counseling approach; for instance, the lack of cooperation, convenience,
satisfaction, time-consuming and cost.

1.7.11 Health behaviors refer to patterns of action that somebody does in
particular way regarding physical and mental well-being. This research focused on
consumption of calcium-rich daily and weight-bearing physical activity.

1.7.12 Late adolescent women refer to women who are in the age range of 18-
20. This range was divided according to human’s mood and society development (25).

1.7.13 Stages of change are one construct of transtheoretical model (TTM). It
focuses on decision making to change of the individual. It has been the basis for
developing effective intervention to promote health behavior change. There are five
stages as following: pre-contemplation, contemplation, preparation, action and
maintenance. This research applied stages of change for screening target population
into sampling groups according to the same stage. This was necessary for bias
reduction in comparison between groups (26).

1.7.14 Knowledge, attitude and practice (KAP) were indicators, which used
to determine the changes from counseling intervention in this research. Knowledge
refers to the understanding that gains through education or experience. Attitude is
defined as a person’s feelings toward and evaluation of some object, person or event
(27). Practice is presented by action, which is done regularly. It is also determined by
knowledge and attitude of each person. In this study, all of these indicators related to

osteoporosis, dietary calcium intake and weight-bearing physical activity.
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Conceptual framework

Independent variables
Different counseling
approaches (Traditional and

Dependent variables
1. KAP scores regarding calcium
intake and weight-bearing

IT-assisted counseling T > ) v
approaches) physical activity ‘
2. Amount of dietary calcium
intake
3. Barrier reduction in counseling
approach:

3.1 Cooperation
3.2 Convenience
3.3 Satisfaction

Control variables 3.4 Time-consuming
1. Age 3.5 Cost

2. Gender 7y

3. Education

4. Income

5. Food availability
6. Food accessibility

Confounding factors
e Acceptability of food taste
e Food price
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CHAPTERIII
LITERATURE REVIEW

In this chapter, the literature review providedib&mnowledge, principles, and
previous research studies. All of those relateddoe, osteoporosis, behavior and
counseling process, which were divided into 6 pastfllowing:

2.1 Basic knowledge of bone

2.2 Risk factors of osteoporosis

2.2.1 Non-modifiable risk factors
2.2.2 Modifiable risk factors
2.3 Factors influencing bone mineral density (BMDumulation
2.3.1 Enhancing factors
2.3.2 Inhibiting factors
2.4 Factors influencing eating behavior
2.4.1 Physiological factors
2.4.2 Biological factors
2.4.3 Knowledge, attitudes, and beliefs
2.4.4 Economic factors
2.4.5 Social factors
2.5 Factors influencing participation in physicefiaty
2.5.1 Intrapersonal factors
2.5.2 Interpersonal factors
2.5.3 Environmental factors
2.6 Principles of counseling
2.6.1 Client-centered counseling model
2.6.2 Stages of change
2.6.3 Traditional counseling approach

2.6.4 Information technology (IT)-assisted couimgehpproach
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2.1 Basic knowledge of bone

Bone is made up of a complex matrix based on tbeejr collagen into which
the crystals of the bone minerals (mainly calciurd phosphorus) are deposited. This
structure is known as “hydroxyapatite.” Bone tistias two forms, cortical bone and
trabecular bone. Cortical bone is a hard and tipak that forms the outer shell
surrounding trabecular bone. Trabecular bone & hetwork of calcium crystal that
supports the bone’s structure and provides a calsiwrage bank. This part is sponge-
like character. When calcium intakes are low, garatid hormone calls first upon the
trabecular bone to release calcium into the blasdi§e by the rest of the body. Over
time, if calcium levels continually fall, the laayetwork of bones becomes less dense
and fragile. Bone is living tissue, because itastmually remodeling itself. Two types
of bone cells regulate the breakdown and buildipgofi bone tissue. Those are
osteoblast and osteoclast. Osteoblast cells makéaoee, while osteoclast cells break
down old bone. When their functions are imbalarmme loss will occur (6). The
amount of bone tissue in the skeleton, known ag lbeaiss, can keep growing until the
one point. At that point, bones have reached theximal strength and density, called
as “peak bone mass.” Peak bone mass is developedydhe years of growth until
around age 30 (6, 10, 28-29). Although the longritadgrowth is ended at age 25 in
men and women, the radius growth can be minimuneneled. In addition, an
adequate calcium intake is continually obtaineds Helps to increase bone mass until
reaching the peak by about age 30 (10, 30). Thentgcstudy was conducted by
Suchada and companions from Lerdsin Hospital, terdene age- and gender-based
spinal BMD in 425 healthy Thais and to compare ithwhat of the Westerners. The
result showed spinal BMD increased in the 20-29 yage group in both genders.
When compared to Westerners, peak bone mass wasetem the same age group in
both genders too. Moreover, peak bone mass of féhzales was significantly higher
than Western females (31). Nevertheless, peak tmass tended to be higher in males
than in females (6, 29). After the age of 30 yeaxanen gradually lose bone mass. At
menopause, lack of estrogen leads to dramaticaitelerated bone loss (28). In
another way, you can think that bone as moneyenbmk. From birth until age 30,
you continually make deposits into your account.eWlyou retire at age 30, the

deposits stop, and you have to start making withidisfor the rest of your life.
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The size of account is analogous to your peak lmoass. You will use this bone for
the rest of your life. The larger the saving acdptime easier it will be to withstand
loss of bone later in life (6, 32). The principaterminant of bone health is peak bone
mass. Hence, maximizing peak bone mass is very rimmpofor maintaining bone

health and preventing osteoporosis.

2.2 Risk factors of osteoporosis
Osteoporosis is often called the “silent diseascause bone loss occurs
without any symptoms. People are typically unavedreut this disease, until they get
bone fractures from a sudden bump or fall. Manyppedhink that osteoporosis is
only associated with the elderly persons. In ftet, stage of the emergence is actually
set earlier in life. Risks of osteoporosis can baddd into non-modifiable and
modifiable factors.
2.2.1 Non-modifiablerisk factors
2.2.1.1Gender
Female has more chance of developing ostesjzattan male.
One-third of women over 50 years old may suffemfrosteoporosis, while only one-
fifth of men may occur osteoporosis (1). This isdaese women achieve a lower peak
bone mass than in men (6).
2.2.1.2 Age
In childhood, adolescence and goadulthood, osteoblasts (the
bone-building cells) are more active than ostedsl@ibe bone-dismantling cells).
With increasing age, osteoblasts become less agihviée osteoclasts continue to
work (6). Thus, bone tissue and strength are deetea
2.2.1.3 Race
Caucasian and Asian women have a higher fgn tAfrican
American women do. African American women tend &védhdenser bones and high
peak bone mass (6).
2.2.1.4 Genetics and family history
The greater history of skeletal fractures of theskand vertebrae

among the elderly relatives, the greater risk &ieoporosis. However, environmental
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factors such as calcium intake, physical activitg &festyle, can influence the
ultimate outcome of one’s genetic heritage (6).
2.2.1.5 Body frame
The smaller body frame and the thinner perab maturity, the
higher the risk of developing osteoporosis. Thibesause the smaller bones provide
smaller reservation of calcium to the body (6).
2.2.1.6 Estrogen deficiency
Estrogen improves calcium absorption from theestines and
reduces excretion of this mineral through the kydndue to estrogen is an inhibitor of
osteoclasts. Bone loss accelerates in women forfilee to ten years following
menopause. The earlier that menopause occurs, rikmteg a women’s risk of
osteoporosis. Menopause occurs naturally in worypeiedlly between the ages of 45

and 55, but it can occur earlier in life with tleeoval of diseased ovaries (6).

2.2.2Modifiablerisk factors
2.2.2.1 Diet
Adequate calcium intake during the growireang is essential to
achieve optimal peak bone mass. After that, an wateqgcalcium intake throughout
life helps the body maintain bone health. Inadegaticium intake, which is lower
than the recommendation for long time, will incieas risk of osteoporosis later in
life. Besides, an adequate intake of vitamin Deiguired for calcium absorption (6).
Other nutrients such as phosphorus, magnesium igardin K in fruit and vegetable
also help the bone maintain its mineral density).(Z&lolescent and young adult
women should consume a variety of five food groapds adequate energy for an
individual. Eating three meals a day is importasipecially breakfast. If women skip

it, she will get inadequate energy, calcium ancptiutrients in that day.
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2.2.2.2 Body weight
Person, who is classified as underweight|<8M.5 kg/nt (22), has
higher risk than normal, overweight and obese. ®lpepple have a lot of fat tissues
to protect their bone from break when they fallthdlugh obese people are not at risk
of osteoporosis, they should obtain adequate dalium intake and exercise.
2.2.2.3 Physical activity
Weight-bearing activities, for example, watk running and
jumping, help in building strong bones in the fotive years and keeping bones
strong later in life. Person, who has sedentaryabiels, lack of exercise and less
activity, has more chance to lose bone density (7).
2.2.2.4 Lifestyle
Since exercise is essential for building amdintaining bone
strength, sedentary behaviors lead to bone logshdtmore, smoking and excessive
alcohol intakes increase the risk of osteopordalemen who smoke tend to have
lower body weight and lower levels of estrogen cared to nonsmokers. They often
go through menopause earlier (6, 28, 33). Alcoheliomen often suffer from
osteoporosis. Alcohol inhibits absorption of mamgrients (i.e. calcium, magnesium
and vitamin D), which are essential for bone foiorat This leads to lower bone
density and increasing risk of falling (28).
2.2.2.5 Medical conditions
The long-term use of some medications cad e a loss of bone
tissue and an increase in fractures. These mealisatinclude glucocorticoids or
steroids (prednisolone), antiseizuer drugs, gomapdwt releasing hormone,
aluminium-containing antacids, cancer treatmenmntd,tayroid hormone. Thus, people
who get sick from type 1 diabetes, rheumatoid dishrasthma, seizures and thyroid

disorders should take more concern about bong6o$3).
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2.3 Factorsinfluencing bone mineral density (BM D) accumulation

Maximizing peak bone mass is the primary preventadnosteoporosis.
Therefore, it is important to know how to promot®B accumulation in order to
maximize high peak bone mass. Factors influenciDBaccumulation could be
classified into 2 main categories, enhancing factord inhibiting factors, they both
are modifiable factors.

2.3.1 Enhancing factors

2.3.1.1 Dietary intake
Calcium
Calcium is the most essential mineral foaiathg peak bone mass

and maintaining bone health. It is also the keysteoporosis prevention. Calcium
plays two roles. First, it provides a rigid frantat holds the body upright and serves
as attachment points for muscles. Second, it s&ves calcium bank, which offers a
readily available source of the mineral to the bdidyds (34). Adequate calcium
intake throughout the life helps us prevent ostemgis. During childhood and
adolescence, adequate calcium intake helps maximpesk bone mass. Even in
adulthood, adequate calcium can slow bone lossepsocThe US committee on
Dietary Reference Intakes (DRI) recommends 1,300 ahgalcium per day for
everyone 9-18 years of age, and 1,000 mg for thosthe age group of 19-50.
Nevertheless, adolescent girls and young adult wiomethe United States do not
achieve this recommended dietary intake (35). lail@hd, children and adolescents
are recommended to obtain calcium 1,000 mg dailyife age group of 9-18, and 800
mg for those in the age group of 19-50 (36). Howgevtee survey performed by
Komindr S and his companions found that the avecadgum intake among people
who lived in Bangkok was 361 mg per day (10). Thisvey was consistent to
previous research by Asian Osteoporotic Study Gradpch showed calcium intake
for Thais approximately 300-400 mg per day (36)nWMadolescents and young adult
women consumed too little calcium possibly becaigellowing reasons (37):

- Adolescents give up dairy products and repldeamt with soft drink or
coffee. In addition, some people think that millordy essential for children.

- Women consider dairy products (i.e. milk, chemse yogurt) as fat gain
food.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Pulliealth) / 15

- Women often skip breakfast. This habit may léadnadequate calcium
intake on that day.
- Some women stop drinking milk because of lactog®erant.
Calcium sources:

Dairy products, such as milk, skim milk, wogand cheese, are
excellent sources of calcium. The body absorbsuwalin dairy products easier than
that in non-dairy products. Other calcium-rich feadclude fish and shellfish (i.e.
canned sardines, salmon, oysters, shrimp, etcrk-gtaen leafy vegetables (i.e.

collard, spinach, broccoli, kale, etc.), soybeams@mond (38).

Vitamin D

Vitamin D is important to bone health. Itifdates the absorption of
calcium effectively in the intestines and reabdorpfrom the kidneys of phosphorus
and calcium. The US DRI recommends that daily viteB intake should be between
200 and 600 international units (IU), dependingage (35). Thai DRI recommends
that daily vitamin D intake is 200 IU (5 micrograyrsr those in the age group under
50 (36).

Vitamin D sources:

Food rich in vitamin D is fortified milk andther dairy products,
such as egg-yolk, saltwater fish and liver (38)siBes, vitamin D can be synthesized
under skin by an exposure to ultraviolet rays @f snlight. Fortunately, the location
of Thailand is near the equator and obtains sussimrdaytime throughout the year.
Thus, vitamin D deficiency is rarely found in Thaopulation (9). Also, majority of
Thai people (85%) had vitamin D receptor genotyipé4®), which provided ability of
calcium absorption and BMD higher than others BB.and BDb).

Phosphorus
Phosphorus is combined with calcium in bomebtaeth.
Phosphorus-salts (phosphates) are also found bodil cells as a part of major buffer
system. Moreover, phosphorus is a part of DNA ahARwhich are necessary for
growth (37).
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Phosphorus sources:

Diets that provide adequate energy and praisio supply adequate
phosphorus. Food rich in protein (i.e. milk, meatd egg-yolk) is the best source of
phosphorus. Thai DRI recommends 700 mg of phosghoeu day in the age group of
19-70 (36).

Magnesium
Over half of the body’s magnesium is in boaed the rest is mostly
found in the muscles and soft tissues. Magnesig®ther with calcium is involved in
muscle contraction and blood clotting. Magnesiuso dlelps prevent dental caries by
holding calcium in tooth enamel (34). Thai DRI recoends 250 and 260 mg of
magnesium per day in the age groups of 19-30 and031respectively (36).
Magnesium deficiency will not be found in peopleamtonsume varieties of five food
groups. This is because magnesium is found all gvodps.
Magnesi um sour ces:
Legumes, seeds and nuts are significant esigm contributions.
In addition, magnesium is a part of the chlorophylblecule; thus leafy green

vegetables are also its good sources (38).

Vitamin K

Vitamin K is important in a formation of bopeotein. The Nurses
Health Study found that those who consumed moderateggh amounts of vitamin K-
rich foods had a 30% lower risk of hip fracturearththose consuming minimal
amounts (38). Thai DRI recommendations for vitamdiare 90 and 120 micrograms
per day for women and men with the age group ofQ.9espectively (36).

Vitamin K sources:

Good bacteria can produce vitamin K in intes$i However, it is
still important to consume a good dietary sourcei@min K, especially after a round
of antibiotics. This is because antibiotics can lelep both harmful bacteria and
vitamin K producing-bacteria in the intestine. leasy to get enough of vitamin K
from a couple of servings a day of green vegetatles as leaf lettuce, spinach and
broccoli (41).
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2.3.1.2 Physical activity

Regular physical aityivmproves the efficiency of calcium use and
strengthens both bones and muscles. Bone formiattoeases when pressure has been
applied to the bone. Patrticularly, the hard ad@sithat make the body against gravity
and impact on bones are called “weight-bearingaset, for example, running, quick
walking, dancing, jumping, tennis and basketba)l {Feight-bearing exercise over
one’s lifetime increases peak bone mass in thesygato age 30 and decreases bone
loss later in life. Recommendations are at leasin8tutes of weight-bearing exercise
and 3 times a week or more. Also, the soft acésiin daily life (i.e. normal walking,

stair climbing, and household chores, etc.) caparifhe strength of bone (41).

2.3.2 Inhibiting factors
2.3.2.1 Dietary intake
Protein excess
Excessive intake of animal protein generaekrge amount of

sulfuric and phosphoric acid. In order to buffee thcid, the body utilizes calcium
from bone. Therefore, bone density is lower. Addiéilly, high protein intake
enhances diuresis due to the exceeding excretionitodgen through the urine.
Calcium can be loss via urine (35). At the prestrdre is no established data about
certain grams of protein, which affect a quantitycalcium loss (42). An ideal ratio
has been expected that calcium to protein ratimafe than 20 milligrams of calcium
to 1 grams of protein probably provides enough guotoon for bones (43). In the
United States, average calcium intakes of womeraaver, while protein intakes are
higher. It yields calcium to protein ratio equal 9d.. Calcium loss thereby occurs
(44). Eating enough fruits and vegetables (contgirgation) helps relieve acidity

(anion) and thereby decreases calcium excretionnig.
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Sodium excess
Sodium is the principal cation of the extracellufarid and the
regulator of fluid volume. An excessive sodium k&as also associated with calcium
excretion. It remains considerable controversy nadigg the role of sodium on bone
density and calcium excretion (35). To prevent @steosis, eating adequate calcium-
rich foods and fewer high-sodium foods was sugges(84). Thai DRI
recommendation for sodium among women in the agepyof 19-70, is 400-1,200

mg per day (36).

Excessive caffeine intake

Caffeine can act as mild diuretic. Therefoceffeine increases
urinary calcium loss. It was considered as a risk Hone loss. However, there is
contradictory among epidemiological studies (8)e Téng-term effects of caffeine on
calcium and bone metabolism are more complex. Pigpat affects intestinal
calcium absorption. Caffeine is negatively cormiatwith intestinal calcium
absorption with the net result being a more negatiglcium balance (6). In adult
women, for each 6 fluid ounce serving of coffeenfaming an estimated 103 mg of
caffeine), calcium balance was more negative byrgéday (8). Additional 40 mg
calcium (i.e. by adding about two tablespoons olkmwill offset the amount of
calcium lost from one cup of caffeinated coffee @)rthermore, there was an inverse
relationship between caffeine intake and calciurtakie in adolescents. Caffeine-
beverage drinking increased, while milk and milkgurct consumption decreased. It
appears that the deleterious effect of caffein@ives most pronounced, when dietary

calcium is inadequate and less harmful, when dietalcium is high (8).

Soft drinks (Carbonated beverages)
Soft drinks contain high phosphorus. Drikino much can disrupt
calcium and phosphorus balance and reduce minevalstime, especially if the diet

is not adequate in essential bone minerals (35).
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Phytic and oxalaic acid

A diet composed of some acids, such as ogalicphytic acids may
decrease absorption of calcium. Oxalic acid cariob@d in foods such aspinach,
nuts, chocolate and tea. Higletary oxalic acid intake may cause the formatdn
calcium oxalate stones in the kidneys. Another bitbr of calcium absorption is
phytic acid, which can be found in foods such legansoybeans, whole wheat, oats,
rye and barley. Phytic acid forms a saith calcium to be calcium phytate that cannot
be completely dissociated in the gut and is tog@dato be absorbed. Calcium
absorption carbe diminished as much as 25% (41). In additiond$ocontaining
phytic acid are consumed in higher quantities tweadic acid. Although the body does
not produce the enzymes necessary to break dowtic @ugrd, bacteria in our large
intestine including yeast contain the certain emnzynto break down phytic acid.
Besides, the section of industry attempts to redheephytic acid content, especially
in soybean-products (41). Various methods usedudeclexogenous phytic acid,
ultrafiltration and extraction of the protein witliothe phytic acid (41). Another
prevention is adequate calcium intake that canaedioe deleterious effects of phytic
and oxalic acidAccording to reactions of these inhibiting factaitsgy probably do
not cause harmful effects on calcium loss if peameally obtain adequate calcium
intakes through their life (45).

2.3.2.2 Inactivity
Women, who are inactive, will be susceptifde BMD loss and
fractures. The survey results by The National Womeétealth Information Center
mentioned three major reasons for problems in dgrytim increase physical activity
(46):
- Lack of time
- Lack of the access to convenient equipmentsXercise

- Lack of safe environments and companions tegeicise
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2.3.2.3 Lifestyle
Smoking and excessive alcohol intakes are dfvbfestyle factors

associated with an increasing risk of osteopordSimoking was associated with a
reduction in calcium absorption efficiency due tagppgression of the parathiroid-
calcitriol axis (35). Excessive and long-term cangtion of alcohol leads to lower
BMD due to a combination of several reasons asviolig (8):

- Poor nutrition and malabsorption of criticakments, particularly
calcium, magnesium and zinc

- Liver disease, abnormal vitamin D metabolited parathyroid
function

- Direct toxicity to osteoblasts

- Increased propensity to fall thereby increagsingnces for fractures

2.4 Factorsinfluencing eating habits

Eating habits can be defined as typical behavidra garticular group or
person, which are related to food (4They are related to food choices, eating times,
numbers of meals, portion size and others. Eatalgté are determined by following
factors.

2.4.1 Physiological factors (48)

Physiological factors, such as age, gendeess mood and disease
state, influence food choices. For example, somgops with lactose intolerance may
exclude milk and other dairy foods from their digtereby compromising their
calcium and nutrient intake. Lactose maldigesti®raiphysiological state in which
there is an insufficient amount of the enzyme,dset to digest lactose, the major
carbohydrate in milk and other dairy foods.

2.4.2 Biological factors (48)

Biological factors consist of hunger, satietyaste and sensory
perceptions. Taste is one of the most importaritienices on food choices. People
who enjoy the taste of dairy foods are likely tmsome these foods more often and
consequently have higher calcium intakes. Flavondl has the potential to increase
one's consumption of milk. Genetic, physiologiaadl anetabolic factors also influence

an individual's taste preferences. To improve thkeigm status and diet quality of
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children and adults, it is important to providerthwith opportunities to taste a wide
variety of dairy foods.
2.4.3 Knowledge, attitudes and beliefs

Knowledge or health information influences fodubices. Harel and
companions (49) conducted a survey of 1,117 adettscThey found that those, who
were knowledgeable (i.e. recommended intakes dfiwal calcium's bone health
benefits, and the importance of adolescence agieattime to increase bone mass)
consumed more calcium than did adolescents, whe weaware of this information.
Knowledge may provide the information to implemenbehavior change, but the
individual's attitude or belief ultimately deterras whether this knowledge is
translated into actual behavior. Attitudes andddg)imany of which reflect cultural
values, can have either positive or negative effeateating behaviors. A recent study
was conducted by Backman and colleagues (50), widiesl adolescents in
California. Outcomes showed that those with positttitudes about healthful eating
(i.e. they believed that consuming a healthful dietild make them feel better about
themselves) intended to consume a healthful diet tdve next month. On the other
hand, adolescents who believe that they are toag/tm be worried about their health
are unlikely to make dietary changes, such as asong their intake of calcium-rich
foods, despite knowledge of calcium's importanchdalth (49). Likewise, the health
benefits of nutrient-dense foods such as milk ahérodairy products are not realized
if person believes that these foods are only abildor children or older people.
Health professionals need to be sensitive to iddiis’ beliefs and attitudes, when
providing advice about dietary changes (48).

2.4.4 Economic factors

High cost of food may be a primary determinantfabd choices.
People may receive knowledge about healthful fdumlaes. Nevertheless, when price
and taste are considered, they probably choosehb@per food although it provides
less nutritious value (51). Moreover, availabiligcessibility and convenience also
influence food choices. Many people usually seleot from the places that provide
many kinds of food, easy to go, and is ready-torezdl. Health professionals need to

communicate to consumers that cost is not a bdoiselect a healthful diet.
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For example, milk and other dairy foods are recogghias economical sources of
nutrients and, in particular, a cost-effective waymeet calcium needs. Furthermore,
dairy products are available in a variety of conget) ready-to-eat forms.
2.4.5 Social factors
Social factors exert a powerful influence on folabits and food

choice. When someone interacts with their pargu@sys, different experiences, places
and situations, these can change food habits gbergon. In addition, social pressure
can also restrict a person’s intake and seleckonexample, person might order non-

meat dishes when dining with a group of vegetariés)

2.5 Factorsinfluencing participation in physical activity

Generally, people know about benefits of physicdivay, but most of them
do not practice regularly. There are three mainofacinfluencing participation in
physical activity.

2.5.1 Intrapersonal factors (53)

The most considerable factor is motivation. It eacourage or inhibit
people to get exercise. This internal factor propdias more powerful effects than
knowledge does. Thus, a lack of motivation sho@ddnsidered firstly.

2.5.2 Interpersonal factors (54)

One out of important supports is peer. Adolescestglly obtain the
influence from their groups. If someone lives imipgroup, he or she tends to
participate in exercise easily. Additionally, paseand family members also influence
adolescents to be active or inactive person.

2.5.3 Environmental factors (46)

School, university and work place could creategbed opportunity for
enhancing physical activity. Health promotion caigpa in these places help people
gain more chance to get daily exercise. For exangke stairs instead of the elevator

or park the car further then walk to the office.
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2.6 Principles of counseling

The effective model of counseling, which is accblgdor facilitating dietary
change, is patient-centered counseling model 3B,Hence, this model was taken for
application in this study. Additionally, the worgdtient” does not only mean people
who get sick but also cover to people, who aras&srof diseases, including healthy
people who need consultations to achieve some abstaThe word “client or
counselee” is widely used in counseling. On theosfp side, a person who gives
clients the advices is called “counselor”. In figifibehavior modification, the word
“client-centered counseling model” is used gengrdil means an approach, which
focuses on client's empowerment. The important gile of counseling is “help
people to help themselves”. This means counseloviges advices to help clients
make their own decisions or solve problems by tledwes (56).

This topic described the concepts of the clienteen counseling model,
which was divided into traditional and informatitechnology-assisted client-centered
counseling. In addition, stages of change model @eglious relevant research were
described.

2.6.1 Client-centered counseling model

Rosal and colleagues (18), described the patemieced counseling
process consisting of 4 steps as following:

Step 1 Assess

A complete behavioral assessment is an esseatfiatounseling
approach. Person, who obtained important informatjoe. knowledge of risks
associated with current eating patterns), concabaait changing dietary intakes and
wanting to make the dietary changes. Counselor lpdgwses open-ended questions,
reflective statements, and summary statementsteoopatient’s information.

Step 2 Advise

Advice for changing behaviors should be persondliaed refer to the
client’s health concerns. This step consists of$@aalized goal setting, which guides
the client in:

(1) Identifying areas for dietary improvement

(2) Setting a goal

(3) Developing an action plan
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Step 3 Assist
The type of assistance provides to clients to tiedon change dietary

behaviors. Client asks or shares their experiendegpeoblems. Then counselor guides
alternative choices and provides the essential ramétion. It is two-way
communication between client and counselor.

Step 4 Arrange for follow up

Maintenance of dietary change is often difficulollbw up is an
important component, because it allows the counsaha client to evaluate and
monitor progress and to determine whether the iglappropriate or not.

2.6.2 Stages of change

This model focuses on individuals’ readiness derapt to change
toward healthy behaviors. In modifying healthy babes or eliminating unhealthy
behaviors, people progress through 5 stages asvialy (23, 26):

Stage 1 Precontemplation is the stage in which people are not intend te tak
action in the foreseeable future. People may behia stage, because they are
uninformed or under-informed about the consequentdseir behavior. On the other
hand, they may try to change a number of timeskamubme demoralized about their
ability to change. Both groups tend to avoid regdtalking or thinking about their
high risk behaviors. Counseling about eating bedravior a person who is in a pre-
contemplation stage requires exploring the persgmals (benefits) and cons
(disadvantages) of changing intake of the spe@ifoxl. Thus, the goal of counseling
with pre-contemplators is not to get the change eatiately, to motivate them to move
contemplation stage forward to other stages.

Sage 2 Contemplation is the stage in which people are intend to chamglee
next six months. They start being aware and wegyhetween the pros and cons of
changing. This balance between the costs and enaffichanging can produce
profound ambivalence. Some clients’ barriers ave self-efficacy or less confidence
to changelt can keep people stuck in this stage for longetit@ontemplators need

support to drive them make a dietary change andldp\the realistic action plan.
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Stage 3 Preparation is the stage in which people are intend to takieaah the
immediate future, usually measured as the next Imdritese individuals have a plan
to action, such as joining a health education ¢lesesulting a counselor, talking to
their physician, buying a self-help book or relymga self-change approach.

For counseling person who is in this stage, comns#lould discuss dietary goals and
specific steps to achieve those goals.

Stage 4 Action is the stage in which people have made specificrtove
modifications in their lifestyles within the past snonths. Since action is observable,
behavior change often has been equated with adtievertheless, action is only one
of five stages. Not all modifications of behaviauat as action in this model. People
must attain a criterion, which is agreed by scgtatand professionals, to reduce risks
for disease. For example, clients should obtaitadyecalcium intake at least to meet
two thirds of DRI recommendation. Furthermore, -getinitoring and self-evaluation
are needed for determining an action includingqueaf action.

Stage 5 Maintenance is the stage in which people are working to préven
relapse, but they do not apply change processée@sently as do people in action
stage. They are less tempted to relapse and imogbasnore confident that they can
continue their change.

2.6.3 Traditional counseling approach

Traditional counseling is generally defined as tounseling that uses
face-to-face approach. Counselor makes an appamttoevisit a client weekly for
one hour or less in the private office for sevenahths or yearg20)

2.6.4 Information technology (1 T)-assisted counseling approach

The process of approaching for IT-assisted cdumgseas using the
telephone and e-mail for consultation and followsthis study, it combined with
face-to-face approach at primary appointments tkemeelationship. Since late
adolescent could access and accept IT-tools quittklyas necessary to adapt process
of counseling to be consistent with globalizatibhe expected benefits of IT-assisted
counseling approach were an increase in cooperahdndecreased in drop cases out
due to no enough time to visit the counselor. Farrttore, it saved time and money for
journey. On the other hand, IT-assisted counseli@g created for giving more

comfortable and easier to approach than traditiooahseling.
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The examples of previous researches related tornmafiion technology-assisted
counseling are following:

The interactive health communication research goeréd by Judith and
colleagues (57), described the process of devajogimal evaluating interactive health
communication programs for primary care settingseyl presented as examples the
Patient-centered Assessment and Counseling forcEeeplus Nutrition (PACE+)
assisted with computer programs. They reportedpadicipants accepted the PACE+
computer programs. However, modifications to shodad refine the program were
identified.

The next study conducted by Karen and companigb) presented the initial
evaluation of the multi-component programs for tigtn and physical activity change
in adults. They used Patient-centered AssessmehiCaninseling for Exercise plus
Nutrition (PACE+). The computer programs were méitl. Moreover, phone and mail
were used during 4 months of the intervention. €omparison of before and after
study, they found that the acceptability of theemaention was high and participants
improved on all behaviors over time.

Another study by Jelin and colleagues (58), showed effectiveness of a
focus dietary recall interview, using telephone/an@-mail. They also compared this
recall to the Food Frequency Questionnaires (FHQg results indicated that the
estimated dietary intake based on the focused Ireqgiroach was reasonably
correlated with the FFQ dietary data.

In addition, Cynthia and colleagues (59), studtezltelephone counseling and
mailing intervention to modify sedentary behaviarsong women. After 8 weeks, the
post-test was done and compared to baseline. Ty fthat all participants reported
fewer perceived barriers to exercise at post-test.

The recent study of Grace and peers showed theessiof counseling to
increase fruit and vegetable consumption and inpmxerall diet quality in patients
at risk of primary cancer. The intervention coresisbf a face-to-face counseling, a
phone call, and mailing. Finding from this studgioated that these patients increased
their intake of those diets (60).
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All of before mentioned studies showed the devmlept of counseling
strategies based on technology, which had beenowedr continuously in Western
countries. In Thailand, it was rarely found IT-t®@ssisted in nutritional counseling
research. These reasons became the motivationudly she effects of IT-assisted
counseling compared to traditional counseling whetih was more effective and

provided more cooperation from Thai participants.
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CHAPTER 111
MATERIALSAND METHODS

This research emphasized on counseling interventidnch was individual
approach. This was one out of strategies to impenet modify eating and physical
activity behaviors. Moreover, it was necessary reate valid and reliable research
instruments. Thus, this chapter described abouhadelogy and instruments for the
research, which consisted of 9 parts as following:

3.1 Research design

3.2 Population

3.3 Sample size

3.3.1 Calculation of sample size
3.3.2 Sample recruitment

3.4 Inclusion criteria

3.5 Exclusion criteria

3.6 Research instruments

3.7 Intervention procedures

3.7.1 Traditional counseling approach
3.7.2 Information technology-assisted counsedipgroach
3.8 Data collection

3.9 Statistical analysis



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Pulbliealth) / 29

3.1 Resear ch design

This research was a randomized controlled triaé plrpose was to compare
the effectiveness of outcomes between the traditiohent-centered counseling and
the IT-assisted client-centered counseling for mimg health behaviors associated

with BMD accumulation.

3.2 Population

Target population was the second year undergradstaidents, who were
female and lived in the residence of ChulalongKdniversity in academic year 2007.
There were about 200 of them admitted in femalé@eof the residence. All of them
received two screening questionnaires. Data weaenaed to screen those people,
who met inclusion criteria, and were invited to tipate in the study with their
willingness. Then, they were randomly allocated ian experimental group and a

comparison group for individual counseling.

3.3 Sample
3.3.1 Calculation of sample size:
Formula for sample size determination in thiglgtwas comparison of
two means (61)This formula output showed number of participanteach group.
N = (U+V)?(5] +62)
(1~ )’

u = One-sided percentage point of the normalibigion corresponding
to 100 % - the power (e.qg. if power = 904, 1.28)

v = Percentage point of the normal distributiorresponding to the
(two-sided) significance level (e.g. if sifijgant level =5 %, v = 1.96)

31,00 = Standard deviations

ui- wo = Difference between the means

The similar research conducted by Lacey and aglies: (62), which improved
calcium and vitamin D intakes in college studertged 18-25 years old), provided

standard deviations and means. Thus, values ceuldddaced as following;
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_ (128+196)|(326 + (319 |
(1070- 702?

n=16
However, some participants might loss or withdritam the intervention
process. It should be added with 25% of primary bemTherefore, actual number of
participants in each group was
n=16+4
n=20

Finally, total participants for 2 groups were 45gons.

3.3.2 Samplerecruitment

Target pop.
N= 200

A 4
Screening
guestionnaires

Inclusion /
Exclusion
criterie

d
<«

Y
Invitation

A
Randomization

\ 4 \ 4

Experimental Comparison
group (n=20) group (n=20)

Diagram 1 Procedures of sample recruitment
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3.4 Inclusion criteria

Participants were those who met following criteria:

3.4.1 Had body mass index (BMiP2.9 kg/nf

3.4.2 Had dietary calcium intake600 mg/day

3.4.3 Were identified their behavior of milk andkyproducts consumption at
least contemplation stage

3.4.4 Had willingness to participate into the stud
Note:

These inclusion criteria were used after receiviogeening questionnaires
from target population.

3.5 Exclusion criteria
Participants were excluded from the study, if thay these following:
3.5.1Had history of chronic diseases, for instance, thdiaease, chronic renal
disease, hepatitis, type 1 diabetes, thyroid desstcarthritis and asthma
3.5.2 Could not participate throughout the intatian period
3.5.3 Had not willingness to participate into gtedy

3.6 Resear ch instruments
3.6.1 Questionnaires
Researcher created questions according to resebjettives. Experts
examined all questionnaires. Questionnaires westdefor reliability by 32 female
undergraduate students in the Faculty of PublidtHelahidol University. Results of
pilot study were tested internal validity and tesstest reliability.
The reliability consisted of:
Part 1 Knowledge related to osteoporosis, diet and physictivity
Pearson’s correlation coefficient = 0.922
Part 2 Attitude related to osteoporosis, diet, and plalsactivity
Cronbach’s alpha = 0.770
Part 3 Practice related to dietary calcium intake andgWebearing physical
activity
Cronbach’s alpha =0.773
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Questionnairesfor thisresearch consisted of:

3.6.1.1 Health behavior screening questionnaire (Appendix D) consisted
of 4 parts:

Part 1 Characteristic information

There were 8 items to obtain data regarding nage, weight, height,
building and room number, faculty, mobile phone bemand income.

Part 2 Eating habits in daily life

There were 16 questions regarding general ehthgs. (e.g. caffeine-
containing beverages drinking, fast food eating) etc

Part 3Dietary calcium intake

Dietary calcium intake was assessed by using Semigative Food
Frequency Questionnaire (SFFQ), which consist&ls#ctions as following:

Section 1 showed 18 items of calcium-rich foodjolhwvere available in the
cooperative store and cafeteria of residence.

Section 2 showed portion size of each food pewirsgr There were 3
categories; less than, equal to and more than, wberpared to the recommended
portion size.

Section 3 showed frequency of consumption peratalweek. There were 7

categories from “never” to “2-3 times/day”.

The amount of dietary calcium intake was calculditech the formula below:

Amount of calcium = Calcium in foodportion size scorefrequency score

This questionnaire was developed from the studyChwmaiyanit, which described
relationships between caffeine consumption, calciimeake and the risk of
osteoporosis (63).
Part 4 Physical activity in daily life
There were 6 questions regarding types, duratmml, frequency of
physical activities.
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3.6.1.2 Stages of change screening questionnaire (Appendix D)was used to
identify the stages of change among target sanmplepg It was used at the screening
process and the end of intervention. There wereqa@stions regarding eating
behaviors and physical activities. Participantsevasked to make a check, which
consisted of five categories:
1 = Not concern about the problem
2 = Concerned but no action
3 = Prepare or plan to action in the next month
4 = Already action but less than 6 months
5 = Continuous action more than 6 months
3.6.1.3 Knowledge, attitude and practice (KAP) test (Appendix D) was
created to determine the knowledge, attitude aadtipe about osteoporosis, diet and
physical activity among samples. It was used bedoi after intervention. It consisted
of 3 parts as following:
Part 1Knowledge related to osteoporosis, diet and physichvity
There were 20 items; item 1-16 were multiple casiand item 17-20
were true or false answers.
Part 2 Attitude related to osteoporosis, diet, gmysical activity
There were 22 items, which determined answer as gounts rating
scale as following:
Rating scale Scor e (points)
Positive statement  Negative statement

Strongly disagree 1 4
Disagree 2 3
Agree 3 2

Strongly agree 4 1
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Part 3 Practice related to dietary calcium intakedaweight-bearing
physical activity
There were 14 items, which determined answer as ¢boices for
frequency of practice scale as following:

Frequency Scor e (points)
Not practice 1
Practice 1-2 day/week 2
Practice 3-4 day/week 3
Practice 5-7 day/week 4

3.6.1.4 3-day food record (Appendix D) was used for collecting data before
and after the counseling intervention. Amount adtaly calcium intake was assessed
by 3-day food record. The data came from recordiity consumption for 3 days per
week (i.e. 2 official days and 1 day of weekendjrtieipants were asked to record
lists of food, ingredients and quantity of consuimptall days. After recording for 3
days, the average nutrients per day were compwddIMUCAL program, Institute
of Nutrition, Mahidol University.

3.6.1.5 Counseling process evaluation form (Appendix D) was used to
evaluate two different approaches of counselinggss. There were 5 main topics,
which consisted as following (55):

- Cooperation

- Convenience

- Satisfaction

- Time-consuming
- Cost

Evaluation scores were determined answer as firgprating scale as following

Rating scale Scor e (points)
Poor 1
Fair 2
Moderate 3
Good 4
Excellent 5



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Pulbliealth) / 35

3.6.2 Toolsfor counseling
3.6.2.1 Pictures (Appendix B)regarding osteoporosis, peak bone mass
curves, and color pictures of food portion sizetexngemonstrated to participants.
3.6.2.2 Sdf-evaluation handbook (Appendix D) helped participants to
memorize, monitor and evaluate them during intetieanperiod. It consisted of 3
parts as following:
Part 1 Self-assessment related to dietary calonakeé and weight-bearing
physical activity
Part 2 Goal setting for behavior modification
Part 3 Information regarding calcium sources aldiem scores
Part 4 Self-record for evaluating calcium scoressday
There were 4 food groups of calcium sources, wbatsisted of:
(2) Milk and milk products
(2) Bony fish
(3) Green leafy vegetables
(4) Nuts and grains

Counting of calcium scores per each food groupdagr was determined as

following:
(a) Amount of calcium <100 mg. =0 point
(b) 100<Amount of calcium <200 mg. = 0.5 point
(c) Amount of calcium»200 mg. =1 point

Part 5 Self-record for evaluating weight-bearihggcal activity per day
Part 6 Self-evaluation for overall bone healthnpotion behavior
Part 7 Pictures of calcium-rich foods
3.6.2.3 Nutrition information of calcium containing products
For nutrition education, the researcher described to read the
nutrition information. Then, milk and milk productsere showed to participants
together with teaching the counting of calcium seorAfter that, they could read

nutrition information before making a decision toybhigh calcium products.
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3.7 Intervention procedures

The counseling intervention in this study focusedtwo points. First was
promotion of eating behaviors, especially adequateium-rich food intakes. Another
point was enhancement of individual’s physical\atiés. Counseling proceeded by
based on the client-centered counseling modela# divided into the traditional and
IT-assisted approaches. Participants were treatdtvidually. Intervention period
covered 8 weeks.

3.7.1 Traditional counseling approach (face to face approach)

Week 1. Building relationship and dietary assessment
Instruments at baseline consisted of KAP pre-tedt3day food record.

Week 2: Self-assessment for behavior modification and a&dvic
Instruments consisted of self-evaluation handbook.

Week 3. Education related to nutrition and physical actwihcluding advice
Instruments consisted of self-evaluation handbpakures, and nutrition information
of milk and milk products.

Week 4-7: Action by client-center and counselor’s assistance
Instruments consisted of self-evaluation handboogether with face to face
counseling. It took 15-20 minutes per person faheane.

Week 8: Counseling process evaluation
Instruments at post-intervention consisted of celing process evaluation form, KAP
post-test, 3-day food record at post-interventimiages of change screening
guestionnaire and self-evaluation handbook. Intawdiparticipants were interviewed
about their feeling to join in this study.

3.7.2 Information technology-assisted counseling approach:

Procedures were as same as Traditional counselwgek 1-3, which
were used face to face approach. However, theréifee was using telephone and/or
e-mail for counseling once a week. It took 15-2@wumés per person for each time. In
addition, a counselor had to recheck reliabilitydata from clients by using 24-hour
recall on telephone and asked about the recordliregaluation handbook. It was the
way to prevent or decrease an over estimationalgelf-report method.

All research procedures were demonstrated in Bradt.
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Symbol definition:
Oo means Screening process consisted of:
- Health behavior screening questionnaire
- Stages of change screening questionnaire
01, O; means Data collection at baseline consisted of:
- KAP pre-test
- 3-day food record at baseline
0,2, O, means Data collection at post-intervention coadist:
- KAP post-test
- 3-day food record at post-intervention
- Stages of change screening questionnaire
X1 means Building relationship and dietary assess((fizce to face)
X2 means Self-assessment for behavior modificati@n froblems identification,
goal setting, action plan) and advice (face tefa
X3 means Education (Nutrition and physical activégyd advice (face to face)
X4—X; means Action by client-center and counselor'sséamsce in two different
approaches (Traditional and IT-assisted coungetiansisted of S+F
S means Self-evaluation regarding eating beha\akium-rich food intake)
and physical activity by using self-evaluatiantbook
F1 means Follow up and counseling by face to face
(once a week, 15-30 min./person)
F, means Follow up and counseling by telephonéoardmail
(once a week, 15-30 min./person)
Xg means Counseling process evaluation by usingdhieseling process

evaluation form
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3.8 Data collection

Data were collected following 4 steps:

Step 1. Screening consisted of data fromhealth behavior screening
guestionnaireand stages of change screening questionnaire €prefhe researcher
distributed questionnaires to population then obtdlé all data in order to screen
sample groups into the intervention.

Step 2: Pre-counseling collecting consisted of data from KAP (pre-test) and
3-day food record at baseline. Participants wekedso do these questionnaires at the
first week.

Step 3. During-counseling collecting consisted of data from self-evaluation
handbook and investigation by researcher. The resea followed participants
through examining their handbook in comparison grouinterviewing via telephone
in experimental group.

Step 4: Post-counseling collecting consisted of data from KAP (post-test),
3-day food record at post-intervention, stageshaihge screening questionnaire (post-
test) and counseling process evaluation form. Epatnts were asked to do these

guestionnaires at the last week.

3.9 Statistical analysis

Characteristics of participants were describeduding percentage, mean and
standard deviation. Chi-square and Mann-Whitneye&l to compare the differences
between groups. KAP scores were calculated by metandard deviation, used
Wilcoxon Signed-Ranks test to evaluate the chamgdsn group and used Mann-
Whitney U test to compare the differences betwesmms. In addition, the average
amount of dietary calcium intake was calculatedwadl as KAP scores. Finally,
counseling process evaluation scores were calculatepercentage, mearstandard
deviation and used Mann-Whitney U test to complaeadifferences between groups.

All statistical data were calculated by comput#twgare program and based on
the 95% confidence interval, which were considesigphificant if p-value (2-tailed)

was less than 0.05.
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CHAPTER IV
RESULTS

This chapter showed analyzed data since sampdersog until intervention
steps to promote bone health behavior modificatorong late adolescent women.
The results were divided into 4 parts as following:

4.1 Characteristics of participants

4.1.1 Characteristic information
4.1.2 Eating habits in daily life
4.1.3 Dietary calcium intake from SFFQ
4.1.4 Physical activity in daily life
4.2 Knowledge, attitude and practice scores
4.2.1 Knowledge related to osteoporosis, diet@nical activity
4.2.2 Attitude related to osteoporosis, diet phgsical activity
4.2.3 Practice related to dietary calcium intake weight-bearing
physical activity

4.3 Dietary calcium intake from 3-day food record

4.4 Self-evaluation handbook

4.4.1 Calcium scores

4.4.2 Physical activity record
4.5 Stages of change
4.6 Counseling process evaluation



Fac. of Grad. Studies, Mahidol Univ. .3¢. (Public Health) / 41

4.1 Characteristics of participants

Participants were asked to provide their persarfatination, history of health
behaviors, frequency of calcium-rich food intakesl ghysical activity. Moreover,
they had to identify their stages of change regardiiet and physical activity. Results

were presented in Table 1-4.

Table 1 Comparison of characteristics between comparisdreaperimental groups

Comparison group Experimental group p-value

(n=20) (n=20)
Characteristics n (%) n (%)
Age (years) 0.067
MeanzSD 19.20+0.52 19.45+0.51
BMI (kg/nT) 0.012
MeanzSD 20.06+0.51 18.62+1.76
Underweight
(BMI<18.5 kg/nf) 3 (15.0) 9 (45.0)
Normal
(BMI=18.5-22.9
kg/m?) 17 (85.0) 11 (55.0)
Weight control 0.564
Yes 8 (40.0) 5 (25.0)
No 12 (60.0) 15 (75.0)
Building 0.465
Building 1 17 (85.0) 13 (65.0)
Building 2 3 (15.0) 7 (35.0)
Field of study 0.480
Scientific field 18 (90.0) 14 (70.0)
Social field 2 (10.0) 6 (30.0)
Income (Baht/month) 0.853
<3,000 1(5.0) 1(5.0)
3,001-5,000 14 (70.0) 15 (75.0)
5,001-10,000 5(25.0) 4 (20.0)
>10,000 0 (0.0) 0 (0.0)
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Table 1 Comparison of characteristics between comparisdreaperimental groups

(Continued)
Comparison Experimental p-value
group (n=20) group (n=20)
Characteristics n (%) n (%)
Family history of fractures 0.683
Yes 4 (20.0) 3 (15.0)
No 13 (65.0) 11 (55.0)
Not sure 3 (15.0) 6 (30.0)
Smoking 1.000
Yes 0 (0.0) 0 (0.0)
No 20 (100.0) 20 (100.0)

Characteristics in Table 1 showed that comparesath experimental groups

had similar distribution. The average age of pgdiots was 19 years old. Nutritional

status of majority was normal. More than 60% ofhbgitoups were not during weight

control. Many patrticipants lived in Building 1. Baipants’ income per month fell in
range of 3,001-5,000 baht. More than 55% had noilyahistory of fractures.

Moreover, all of them were no smoking.
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Table 2 Eating habits in daily life before intervention ang 40 participants

Comparison Experimental p-value
group (n=20) group (n=20)
n (%) n (%)
Alcoholic beverage drinking 1.000
Yes 1(5.0) 1(5.0)
No 19 (95.0) 19 (95.0)
Calcium supplement use 0.746
Yes 2 (10.0) 0 (0.0)
No 18 (90.0) 20 (100.0)
Eating breakfast 0.371
Everyday 5 (25.0) 5 (25.0)
Sometime 8 (40.0) 12 (60.0)
Never 7 (35.0) 3 (15.0)
Popular breakfast meal 0.180
Milk, yoghurt 1(8.3) 4 (20.0)
Bread 4 (33.3) 3 (15.0)
Rice with curry 7 (58.4) 13 (65.0)

Eating 3 meals with 5 food groups

Yes to all

Not for 3 meal
Not for 5 food group

Not at all

1(5.2)

9 (47.4)
3 (15.8)
6 (31.6)

Like to eat meat more than vegetable

Yes
No

9 (45.0)
11 (55.0)

5 (25.0)
7 (35.0)
2 (10.0)
6 (30.0)

10 (50.0)
10 (50.0)

0.617

0.819
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Table 2 Eating habits in daily life before intervention ang 40 participants

(Continued)
Comparison Experimental p-value
group(n=20) group (n=20)
n (%) n (%)
Eating vegetable 0.841
Everyday 12 (60.0) 13 (65.0)
5-6 times/wk 2 (10.0) 1(5.0)
3-4 times/wk 3 (15.0) 5 (25.0)
1-2 times/wk 1 (5.0) 1(5.0)
Seldom 2 (10.0) 0 (0.0)
Eating fast food 0.705
Everyday 0 (0.0) 0 (0.0)
5-6 times/wk 0 (0.0) 0 (0.0)
3-4 times/wk 0 (0.0) 1(5.0)
1-2 times/wk 4 (20.0) 3 (15.0)
Seldom 16 (80.0) 16 (80.0)
Eating snack 0.782
Everyday 1(5.0) 2 (10.0)
5-6 times/wk 2 (10.0) 1(5.0)
3-4 times/wk 3 (15.0) 3 (15.0)
1-2 times/wk 6 (30.0) 7 (35.0)
Seldom 8 (40.0) 7 (35.0)
Eating instant noodles 0.285
Everyday 0 (0.0) 1(5.0)
5-6 times/wk 3 (15.0) 0 (0.0)
3-4 times/wk 1(5.0) 1(5.0)
1-2 times/wk 5 (25.0) 9 (45.0)
Seldom 11 (55.0) 9 (45.0)
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Table 2 Eating habits in daily life before intervention ang 40 participants
(Continued)

Comparison Experimental p-value
group(n=20) group (n=20)
n (%) n (%)
Coffee drinking 0.275
Yes 13 (65.0) 8 (40.0)
No 7 (35.0) 12 (60.0)
Frequency of coffee drinking 0.405
Everyday 2 (15.4) 0 (0.0)
5-6 times/wk 0 (0.0) 1(12.5)
3-4 times/wk 2 (15.4) 0 (0.0)
1-2 times/wk 1(7.7) 2 (25.0)
Seldom 8 (61.5) 5 (62.5)
Green tea drinking 0.715
Yes 14 (70.0) 16 (80.0)
No 6 (30.0) 4 (20.0)
Frequency of green tea drinking 0.275
Everyday 0 (0.0) 0 (0.0)
5-6 times/wk 0 (0.0) 1(6.2)
3-4 times/wk 0 (0.0) 2 (12.5)
1-2 times/wk 1(7.1) 5(31.3)
Seldom 13 (92.9) 8 (50.0)
Caffeine-containing soft drink drinking 0.480
Yes 18 (90.0) 14 (70.0)
No 2 (10.0) 6 (30.0)
Frequency of caffeine-containing soft drink drinking 0.617
Everyday 0 (0.0) 0 (0.0)
5-6 times/wk 1(5.6) 0 (0.0)
3-4 times/wk 4 (22.2) 1(7.1)
1-2 times/wk 4 (22.2) 6 (42.9)

Seldom 9 (50.0) 7 (50.0)
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Results from Table 2 presented that comparisoneapéerimental groups had
similar eating habits in daily life. Many of themere neither drinking alcoholic
beverages nor taking calcium supplement. When askedt breakfast, a half of them
had breakfast before studying sometime. Only onetfiohad everyday. Rice with
curry was popular menu for breakfast. Surprisinglypout 30% of participants did not
eat three meals with five food groups. A half oérthliked to eat meat more than
vegetable. Nevertheless, most of them had vegetabdeyday, seldom ate high
sodium foods (i.e. fast food, snack and instantdies). For caffeine-containing
beverages, the most popular beverage was caffemmaining soft drink.

Table 3 Average of dietary calcium intake of participanktaoning from SFFQ before
intervention

Calcium Comparison Experimental p-value
(mg/d) group (n=20) group (n=20)

Mean+SD 388.08+164.14 373.44+143.17 0.570
Range 60-593 119-588

Table 3 showed that average of dietary calciumkantaf participants before
intervention was less than 600 mg/d in both groups.
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Table 4 Physical activity in daily life of participants foee intervention

Comparison Experimental p-value
group (n=20) group (n=20)
n (%) n (%)

Time of watching TV or using computer 0.144
<1 hr./d 4 (20.0) 6 (30.0)
2-3 hr./d 15 (75.0) 8 (40.0)
>4 hr./d 1(5.0) 6 (30.0)
Daily activity (chose more than one choice) 0.590
Walking 17 (85.0) 18 (90.0)
Sweeping floor 8 (40.0) 9 (45.0)
Rubbing floor 4 (20.0) 5 (25.0)
Hand washing 18 (90.0) 18 (90.0)
Dish washing 8 (40.0) 5 (25.0)
Stair climbing 14 (70.0) 17 (85.0)
Weekly exercise 0.564
Yes 7 (35.0) 5 (25.0)
No 13 (65.0) 15 (75.0)
Types of exercisg€chose more than one choice) 0.102
Running 5 (25.0) 1(5.0
Tennis 1(5.0) 0 (0.0)
Badminton 2 (10.0) 2 (10.0)
Basketball 1(5.0) 0 (0.0)
Swimming 1(5.0) 1(5.0)
Fitness 2 (10.0) 1 (5.0
Yoka 0 (0.0) 1(5.0)
Tekwando 1 (5.0) 0 (0.0)
Duration of exercise(minutes per time) 0.096
MeanzSD 42.86+23.60 72.0+34.21
Range 30-90 30-120
Frequency of exercisétimes per week) 0.256
MeanzSD 3.43£1.99 2.20+0.45

Range 1-7 2-3
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Table 4 Physical activity in daily life of participants foee intervention

(Continued)
Comparison Experimental p-value
group (n=20) group (n=20)
n (%) n (%)
Sun exposure at least 15 minutes a day 0.739
Yes 17 (85.0) 19 (95.0)
No 3 (15.0) 1 (5.0)

Results in Table 4, both groups had similar physactivity. More than a half
of them took 2-3 hr./d for washing TV and using euter. Most of them had daily
physical activity by walking. Nevertheless, morarthtwo thirds did not regularly
exercise responsible for 65-70 %. When they haadppity to exercise, running was
the most popular choice. For those who got dailgreise, exercise duration ranged
30-60 min./each time. Frequency was about 2-3 timeseek. Nearly all of them
exposed the sun light at least 15 min./d. This @qaredict that participants usually

obtained vitamin D, which is promoting calcium afpgimn.

4.2 Knowledge, attitude and practice scores

Before and after intervention, all participantsrevasked to do KAP pre- and
post-test. Increasing scores determined the eftdateunseling whether they differed
from baseline or not. The comparison was divided & types, with and between
groups. A comparison within group described diffices between before and after
counseling intervention in the same group. Thisliatad whether each group had
changed in KAP or not. In addition, a comparisobmeen groups was preferred to
describe differences between comparison and expatah groups. This evaluated
whether IT-assisted counseling approach affectedKAR changes different from

traditional counseling approach or not. Results\atbin Table 5-7.



Fac. of Grad. Studies, Mahidol Univ. .3¢. (Public Health) / 49

Table 5 The comparison of knowledge, attitude and pracsceres related to

osteoporosis, diet and physical activity before after interventiorwithin group

Comparison group Experimental group
Before (n=20) ~ Before (n=20) After i
* —_ —_
Score After (n=18) value (n=17) value
Mean+SD Mean=SD

Knowledge 12.10+2.62 17.04+£1.76 0.001 13.09+1.55 18.19+1.29 0.000

Attitude 64.80+7.32 68.50+4.55 0.074 65.10+4.22  68.47+3.32008®

Practice 34.1145.10  34.78%5.36 0.435 33.85#2.43  36.362+2.950.029

Note:
* Total scores of knowledge = 20, attitude = 8&qpice = 56

a : Missing value = 1;(n=19)

b : Missing value = 3;(n=14)

Results in Table 5, when compared within comparigmup, only knowledge
scores were increased significantly (p-value = D)O@ttitude and practice scores
were increased but no significant differences. Whempared withinexperimental
group, knowledge, attitude and practice scores wereased significantly.

Table 6 The comparison of knowledge, attitude and pracceres related to
osteoporosigiiet and physical activity after interventibatween groups

Comparison group Experimental group p-value
(n=18) (n=17)
Score* Mean+SD Mean+SD
Knowledge 17.04+1.76 18.19+1.29 0.069
Attitude 68.50+4.55 68.47+3.32 0.934
Practice 34.78+5.36 36.36+2%5 0.351

Note:
* Total scores of knowledge = 20, attitude = 8&qpice = 56

a: Missing value=3;(n=14)
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Results in Table 6 showed that there were no feegnit differences in KAP
scores when compared between comparison and exg@eahgroups.

4.3 Dietary calcium intake from 3-day food record
Participants were asked to record their food iatak 3 days before and after
intervention. Energy and nutrients were completNMUCAL program.
Table 7 The comparison of dietary calcium intakes froma3-tbod record before

and after interventiovithin group

Before After Incresing  p-value
Mean+SD (%)
Comparison
group (n=18) 499.57+£150.50 720.56+326.91 44.24 1D.0
Experimental
group (n=16) 556.51+196.17 816.09+248.48 46.64 .00

Results in Table 7 showed that comparison and rempatal groups had
increasing calcium intakes after intervention. Bmeount of calcium increased about
44.24% and 46.64%, respectively. Neverthelessinitreased amount of calcium was
not different when compared between groups (p-vau@.25). Results were also

presented in bar chart in Figure 1.
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Figure 1 Average of dietary calcium intake before and aftegrvention

Note:DRI* = Dietary Reference Intakes for Thais

According to Dietary Reference Intakes for Thai®k([) recommended dietary
calcium 800 mg/day for the age group of 19-50 (3d)e comparison group had
approximately 721 mg/day or 90% of DRI. The expertal group had 816 mg/day,
which met the recommendation of DRI. Major calciwources that they usually
selected were milk and milk products. This mightbeeause it was easy to buy and

drink.
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4.4 Self-evaluation handbook

Self-evaluation handbook helped participants m&apmonitor and evaluate
themselves during intervention period. Both grobps to record calcium-counting
scores. Each score was counted only from lists a€iuun-rich food that they
consumed everyday. Moreover, they also recordesktyguration and number of time
of daily physical activity. They had to record #mweeks then evaluated behavior at
the end of handbook. However, results covered patticipants who had intention to
treat. Number of self-evaluation handbooks, whicgrevsent back, were 18 and 14

books for comparison and experimental groups, ctsady.

4.00 Expected scores*
3.75+
3.50 -
3.25-

3.00

—— Comparison gr
2.751 2.73

—=— Experimental g

2.50 _ 55

33
2.25 1 _ 26

2.44

Ave. of calcium score:

2.00

1.75

1.50

Week

Figure 2 Average of calcium scores in each week from safteation handbook
Note: (1) Expected scores* = 4 points per day (1 poi@08 mg of calcium)
(2) Calcium scores were counted only fimts of calcium-rich food

(i.e. milk and milk products, bony fish, green- leaf viedies, nuts and grains).
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Figure 2 showed average of calcium rich-food insatering &' -7" weeks of
intervention from self-evaluation handbook (Append). In a comparison group,
trend of calcium scores dropped iff @eek then slightly increased if"@nd 7
weeks. In an experimental group, trend of calciwores slightly increased for each
week, which was nearly to be the straight line.SEhrends were correspondent with

increasing amount of dietary calcium intake in bgrbups as showed in Figure 1.

Table 8Physical activities per week from self-evaluati@amtibook

Comparison group Experimental
(n=18) group (n=14)
Type/Criteria n (%) n (%)
Walk
>30 min., 3 t/wk 0 (0.0) 0 (0.0)
10-15 min. > 5 t/wk 14 (77.8) 10 (71.4)
Housework
>30 min., 3 t/wk 0 (0.0) 0 (0.0)
30-60 min., 1 t/wk 9 (50.0) 6 (42.9)
Weight-bearing sport
>30 min., 3 t/wk 5 (27.8) 2 (14.3)
10-15 min., 2 t/wk 1(5.6) 3(21.4)

Note: Each person had physical activities more than goe. t

Table 8 showed participants’ physical activitiesorel from self-evaluation
handbook recorded durind'47" weeks of intervention. About 70% of participants i
both groups usually walked 10-15 minutes at leasin®gs/week, as result of walking
between dormitory and the university. None of thiettowed the criteriaX30 min.
and 3 t/wk). Approximate 50% did housework 30-60umes once a week. None of
them followed the criteria. Finally, less than 3@tayed weight-bearing sports, which

were classified in the criteria.

4.5 Stages of change
All participants were asked to do stages of chapgsstionnaires at screening
and post-intervention steps. In addition, this gtoninly focused on eating behaviors,

especially milk and milk products consumption.
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However, results covered only participants who iméehtion to treat. Number

of completed questionnaires, which were sent bamin fparticipants in comparison

and experimental groups, were 18 and 14 issugscteely.
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Figure 3 Stages of change ancomparison group (n=18) regarding milk and milk

product consumption
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Figure 4 Stages of change am experimental group (n=14) regarding milk and milk

product consumption
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Results in Figure 3-4 showed that both comparewe experimental groups
changed their stage from contemplation forwarddioa stage. It could define that
participants increased milk and milk products comgtion after intervention.
Furthermore, having breakfast was the other facb@roving the opportunity to get
enough amount of dietary calicium. If participahtsd all 3 meals, they could obtain

increasing amount of calcium per day.

40.0

35.04
30.0+
25.0

O Before
B After

Percent

20.0

15.0
10.0

5.0

Stages of change

Figure 5 Stages of change ancomparison group (n=18) regarding having breakfast

O Before
B After

Percer
w
o
o
|

Stages of change

Figure 6 Stages of change an experimental group (n=14) regarding having

breakfast
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Results in Figure 5-6 showed that a comparisonmgfed the similar trend of
having breakfast between before and after intermentA half of them still did not
have breakfasts, which were classified in contetiggiaand preparation stages. On the
other hand, an experimental group obviously chartbett trend of having breakfast
from contemplation stage to action stage, resptmsibout 20%. It determined that
they increased frequency of having breakfast. Thezethey had more opportunity to

increase dietary calcium intakes.

4.6 Counseling process evaluation

It was important to evaluate counseling process,chvhconsisted of
cooperation, convenience, satisfaction, time-comsgmand cost. In addition, a
counselor evaluated the cost. At last week, alltigpants were asked to do
guestionnaires, which were divided into 2 types faaditional and IT-assisted

counseling process evaluation.

Table 9 Counseling process evaluation

Average of total Comparison group Experimental p-value
scores (n=19) group (n=14)
Mean scoreSD Mean score+SD

1. Convenience

1.1 Convenience for an appointment 0.624
4.68+0.48 4.50+0.52

1.2 Convenience for counseling by face to face

(during self-evaluation for 4 weeks)
4.68+0.48 -

1.3 Convenience for counseling by mobile phone

(during self-evaluation for 4 weeks)

- 4.50+0.52

2. Satisfaction

2.1 Patterns of communication 0.074
4.47+0.51 4.50+£0.52

2.2 Communication skill of counselor 0.979
4.48+0.37 4.64+0.50

2.3 Opportunity to share your idea or ask questions 0.173
4.63+£0.50 4.57+0.51

2.4 Steps of counseling 0.275

4.37+0.60 4.07+0.62
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Table 9 Counseling process evaluation (Continued)

Average of total Comparison Experimental p-value
scores group (n=19) group (n=14)
Mean scoreeSD Mean score+SD

2. Satisfaction(Continued)

2.5 Self-evaluation handbook 0.234
4.11+0.46 4.21+0.58

2.6 Counseling equipments 0.316
4.16+0.60 4.07£0.73

3. Cooperation

3.1 Your cooperation to counselor in appointmeimt emnversation 0.179
4.26+0.93 4.14+0.53
3.2 Your cooperation in eating behavior modificatio 0.862
3.79+0.98 3.79+0.80
3.3 Your cooperation in physical activity modifiimat 0.679
3.42+1.46 3.29+0.73
4. Time
Duration of each conversation 0.071
3.891£0.74 3.93+0.73
5. Cost
Saving of cost 0.065
3.95+0.67 4.23+0.51

Note: Scores were determined by poor = 1, fair = 2, matder 3, good = 4, and excellent = 5.

Maximum mean score of each item was 5.00.

Table 9 showed both groups had evaluation scofesach item mainly as
moderate to good levels. Nevertheless, they wersigrficant differences between

groups.
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Numbers of completed counseling process evaluajiggstionnaires, which
were sent back, were 19 and 14 sheets for compaasd experimental groups,
respectively. In addition, the researcher also dglaticipants in experimental group
about IT-tools, which they appreciated and convanised at the first choice. Result

showed as Figure 7.

Mobile phone
O E-mail
& MSN

Figure 7 Percentage of popular tools for IT-assisted cdunge
Results in Figure 7 showed that participantsriregperimental group
mostly preferred to use mobile phone, responsibte88%. They mentioned that it
was convenient to bring and provided instant twg-wammunication. Thus, they

could consult whenever they had problems or questio
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CHAPTER YV
DISCUSSION

The results of the effects of information technglgiJ)-assisted counseling on
modifying bone health promotion behaviors, wereuksed as following:
Hypothesis 1 KAP scores and calcium intake in comparison group, which
obtained I T-assisted counseling approach, might be higher than the other, which
obtained traditional counseling approach.
1.1 Knowledge scor es

When compared within group between before andr afteervention,
comparison and experimental groups had increasmogvledge scores significantly.
However, there were no significant differences, svhempared between groups. This
result was the effect of nutritional education éarly two weeks (face to face). Both
groups obtained the same standard of educatiomale@ures by the counselor. In
addition, most of participants studied in the fielflsciences and likely paid more
attention on health than general university stuslefthis finding showed that
nutritional education improved the knowledge relate osteoporosis and dietary
calcium. It also effected on the increasing amaaftalcium intake. These results
were corresponding with the study by Kristal AR aotleagues (64). They found that
nutritional knowledge influences food choices anétaty behavior. Inadequate
nutritional knowledge might be a factor influencitige low levels of calcium intake.
In this study, more than 50% of women did not knmew much calcium they need
per day. Women must have knowledge about bonehheall also good sources of
dietary calcium in order to make bone-healthy fatwices, which include risks of
osteoporosis, the age of finishing peak bone messnaulation, recommendation of
daily calcium intake, how much calcium containingeiach food and types of exercise
influencing bone health. After intervention, theyekv better and had higher
knowledge scores (mean £ SD = 17.04 + 1.76 and918.1.29 in comparison and

experimental groups, respectively). On the othandhd.acey JM and peers (62)
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studied fortified soymilk to improve vitamin D ilk@s of college students. They found
that knowledge of osteoporosis prevention factoig mbt absolutely appear to
translate into appropriate dietary choices. It atdepended on awareness and
motivation. The study conducted by Proper Kl antleagues (19), presented the
effect of individual counseling on physical actwiit work place. They found that
individual counseling, by face to face based onritimh and exercise for seven
counseling sessions, positively influenced eatialgits and physical activity levels. It
might be concluded that education can improve kadgeé but counseling can provide

more opportunity to change behavior.

1.2 Attitude scor es

When compared within group between before and dftearvention, the
experimental group had increased attitude scoggsfisantly. The comparison group
also had increased score but without significaffedince. However, there were no
significant differences when compared between ggoMwst participants thought that
osteoporosis was the elder’s disease and unrelatdeem because they were young.
Adolescents who believe that they are too younbetavorried about their health are
unlikely to make dietary changes, such as incrgasieir intake of calcium-rich
foods. Likewise, the health benefits of nutriemfarfoods such as milk and other dairy
products are not realized if person believes thasé foods are only available for
children or older people. Counselor should recagimzlividuals' beliefs and attitudes
when providing advice about dietary changes (4% Ftudy by Chang SF (65),
suggested that young adult women had less awareokesbhe seriousness of
osteoporosis. This was one of several factorsdffatt dietary and physical activity
changes. In addition, unhealthy attitude about, diath as personal restrictions on
dairy intake, might be the result of perceptiont timlk products are fattening (66).
Several studies (67-6@emonstrated that not only knowledge but alsoualktitabout
osteoporosis influence osteoporosis preventive\belsa
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1.3 Practice scores

When comparing within groups between before andr dfitervention, the
experimental group had increased practice scogesfisantly. The comparison group
also had increased score but without significafiéince. Even though, there were no
significant differences when compared between ggolipcould be suggested that
knowledge alone could not improve the attitude prattice of the comparison group.
The significant improvement in both attitude andéaqpice within the experimental
group was likely to be due to the IT counselingrapph used in this study. Many
participants in both groups were able to modifyirtheating behavior such as
increasing calcium-rich foods, especially milk andk products, however, they were
not able to get more weight-bearing exercise oughghysical activities.
Even though, Proper KI and colleague (16), showembsitive effect of individual
counseling on physical activity, they used 7 sessiduring 9 months at workplace
based on patient-centered assessment and counfeliexercise and nutrition. There
were significant effects for the intervention comgzh with the control group.
Therefore, it should take quite a long time to obsephysical activity changes.
Besides counselingmotivational improvement is necessary. In anothrdys
motivational action plan (MAP) was developed in Wemen's Intervention Nutrition
Study to support the use of patient-centered cdimgsen the basis of motivational
interview to promote diet intervention. The MAP kasdes psychosocial factors
including self-efficacy, behavioral intentions, asdcial support (70). In this study,
KAP scores were variables used to assess the oetawfmdifferent counseling
approaches. The results of non-significant diffeeenf KAP scores when compared
between groups may cause by the same approacht¢fdaee) at the Sito 3 week
among both groups. The following 4 weeks were celimg about their problem

during behavior modification, using different commuation approaches.
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1.4 Theamount of dietary calcium intake

When comparing within each group between befockaiter intervention, the
comparison and experimental groups had increasextargi calcium intakes
significantly. However, there were no significanffetences, when compared between
groups. It is noteworthy to say that data from SHR&y provide an underestimate
amount of dietary calcium intake. It depends on benof food items included in the
guestionnaire, the more number of food items, tlghdr is the average calcium
intake. However, SFFQ was benefited for screeningrvdew data of calcium
consumption habits in the sample recruitment psc€be comparative results from
3-day food record before and after intervention waw that comparison and
experimental groups had amount of calcium intake &2d 816 mg/day, respectively.
Percentages of the increased amount of calcium wse to 44 and 46%,
respectively. According to the Thai DRI, which recoended daily calcium intake of
800 mg/day for the age group of 19-50, calciumkiataf the comparison group met
90% whereas that of the experimental group reach@d® of the Thai DRI
recommendation. These results were correspondédivdtresearch of Wong SY and
companions (71). They concluded that the repeatgdrg counseling could increase
dietary calcium intakeBesidesthe finding of this study was the result of coumsgl
together with self-evaluation handbook. Particisantboth groups were educated on
how to count calcium scores per day in a self-eatgdn handbook (appendix).
Participants had to count scores from eating cadaigh food (i.e. milk and milk
products, bony fish, vegetables, nuts and gralm) tecorded in the book everyday.
This was the reminder for improving dietary calciumakes, which helped them to
monitor calcium-rich food consumption everyday.haltigh calcium score counting
was a beneficial method, the determination of scal®uld be paid more attention. In
this study, scales of calcium scores were deteminirem O to 1, and maximum score
was 4, which were too narrow. This caused the el scores in Figure 3. However,
calcium scores were just used to estimate the toérahlcium intake improvement.
Moreover, calcium scores were counted from onlgigai-rich foods thus it might be
underestimated when compared with 3-day food redbMdUCAL program analyzed
every kind of food in 3-day food record no mattdasia high or low source of calcium.

Therefore, the amount of calcium calculated fronMINCAL program was higher
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than from calcium score counting. Furthermore, ip@dnts usually drank high
calcium milk (40-50% of Thai DRI) during the intemtion. The results covered only
subjects who were in this intervention, which mightt represent the target
population. The other factor that influence dietarglcium intake was having
breakfastThe experimental group increased frequency of lgplineakfast, which was
consistent with the higher amount of calcium aifiégrvention. This result was similar
to the research by Heaney RP (72), who concluded skipping breakfast can
contribute to a person’s low calcium intake. Comeparto breakfast skippers,
adolescents who had breakfast everyday had morertojpjity to consume milk and
milk products together with other calcium-densedf@o

This study did not find significant differences evhcompared the amount of
calcium between groups, but the significant improgat in the amount of calcium
intake in both groups. Effects of different coumnsglapproaches are a good sign
showing their potential in promoting higher dietacalcium intake for Thai

adolescence.

Hypothesis 2 I T-assisted counseling approach may reduce barriersin counseling
mor e than traditional counseling approach.
2.1 Barrier reduction

General counseling pattern is a client visits celors It usually caused
barriers such as inconvenience and high cost eélireg. However, this research is an
ideal counseling intervention in order to study diféerence of counseling approaches
and keep clients’ compliance. In the comparisorugrahe counselor (researcher)
visited clients (participants) for face-to-face nsaling in every appointment. In the
experimental group, the researcher visited padrdip (face-to-face) during the first 3
weeks, and then followed by counseling throughlttteols (i.e. mobile phone, e-mail
and MSN). The evaluation of counseling processesvetl that It-assisted counseling
approach could reduce barriers, particularly time aost, of the counseling. Even
though, traditional counseling provided continuocmoperation throughout study
period and the duration of counseling per persér2(1 min.) was quite suitable.
The counselor took a long time for waiting to fimiall of an individual face-to-face

counseling, approximately 3-4 hours/day. Sinceplaee used for counseling was in
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participants’ dormitory, the traditional counseliig this study might provide more
cooperation and conveniences than a general taditicounseling, the results of
which made it significantly different from IT-asw@d counseling. The assessment of
satisfaction levels of both counseling approachesewithin good to excellent levels.
Regarding cost of expense, The It-assisted coumgselpproach could save more
money expenditures than the traditional approaetalbise mobile phone provides
many economic promotions. Thus, the cost was IdWan the fare for traveling to
meet participants by face-to-face. Moreover, theadsisted counseling could save the
time of waiting. The counselor could provide codimgewhenever participants were
comfortable. Nevertheless, scores of counselingcgg® evaluation were not
significantly different when compared between gmudhese results were
corresponded with the study of Grace and peerssbwed the success of counseling
to increase fruit and vegetable consumption androng overall diet quality in
patients at risk of primary cancer. The intervemticonsisted of a face-to-face
counseling, phone call, and mailing. They indicatteat their subjects increased the
intake of the recommended diets (57). Furthermitre,study by Sherwood NE and
colleagues (73), on the effectiveness of mail, ghand usual care counseling for
weight losses showed that mail and phone group ssung including reduction of
barriers were not significantly different from thesual care.Although mail- and
phone-based for weight-loss counseling were a neddp efficient way, additional

work was needed to enhance their short- and lomg-¢dficacy.

2.2 Theevaluation of counseling approaches

Results from the traditional and IT-assisted colimgeapproaches were not
significantly different, both of the study groupenkfited from bone health behavior
modification.

2.2.1 Traditional counseling approach

In this study, the comparison group obtained trawil counseling

approach (face-to-face). It caused several beraditollowing; participants provided
continuous cooperation and responsibility throughswudy period. Counselor and

clients had the close relationship and trust edbbroNevertheless, there were some



Fac. of Grad. Studies, Mahidol Univ. M.Sc. lffeiHealth) / 65

barriers such as taking a long time for travelimgl avaiting including the need of a
private place for counseling.
2.2.2 Information technology (1 T)-assisted counseling approach

In this study, the experimental group obtained l&rassisted counseling
approach through the IT-tools such as mobile phemaail and MSN together. There
were not classified groups of IT-tools, particigamould select the tool that they
preferred. The most popular choice was mobile pHoesause it was conveniently
portable and provided instant two-way communicatiBarticipants could seek for
consultation whenever they had problems or questidhe average of frequency of
calling the counselor was 3.5 times/week per pershair usual question was on how
many milligrams of calcium in certain foods thad diot have food label. Some
participants asked about types of milk and milkduais. Few of them consulted
regarding weight-bearing exercise. Otherwise, al2036 of participants dropped out
from using e-mail and MSN counseling. E-mail coldingemight provide the response
rate slower than mobile phone. The limitation of M&ounseling was the on-line via
internet that was not at the same time. BenefithefiT-assisted counseling approach
were convenience, no need for a private place,ngatime and traveling fare.
However, there were some weak points such as iaegooperation throughout the
study period and less responsibility for recorded-evaluation handbook.

In addition, this study was corresponded with rggearch conducted by Resse
RJ and peers (74). They studied the attractiveaesslephone counseling compared
to face-to-face counseling among American adultsleghone counseling clients
reported that convenience, accessibility, lessrobrgnd inhibition were the most
attractive attributes of receiving counseling (moisis intervention) via telephone.
More than half (58%) of the respondents who hadeggpced both telephone and
face-to-face counseling preferred telephone coungselThe other research was
performed by King R and companions (75). They ee#&lids Help Line, which was a
national service providing free telephone and @nlounseling to young people in
Australia. Samples of 100 young people receivingirggle session of telephone
counseling and 86 young people receiving a singksien of online counseling,
provided by Kids Help Line. Results showed thatpblone counseling was associated

with better counseling outcomes, higher sessionaoh@nd stronger counseling
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alliance when compared to online counseling. Howetey suggested that there are
differences in the effectiveness between teleplamaeonline counseling.

The most likely explanation is the greater commaition efficiency of telephone
counseling, which enables more counseling workavatlable time. In addition, the
study regarding self-monitoring and counselinglskly Crews J and colleagues (76),
suggested that counselors’ personality traits atationships with clients have greater
impact on clients’ outcomes than the specific tleoor techniques used.

The results of interview after intervention regalrtthat participants in both
groups had more understanding on how prevent tHeesseprimarily from
osteoporosis. The positive impact was providingwiedge, good attitude and suitable
practice to their friend and family. Both traditeinand IT-assisted counseling
approaches could apply for another health preverai@ promotion projects.

Limitation of research

There were some limitations in this interventitudy as following; first of all,
this intervention was individual counseling. Nundeof client for face-to-face
counseling were limited to an average of five pessa day since 4.30-8.30 pm.
Second, the design was an ideal counseling intéoremn which counselor visited
clients at their own premises. The other cause bea® health promotion, such as
improvement of dietary calcium intake and regubereise are not urgent remedies as
in the treatment of chronic disease (e.g. diabetelitus, hypertention, HIV, etc.). It
was quite difficult to invite a volunteer to visitcounselor and join in the counseling
intervention. Therefore, visiting clients by coulasemight provide more compliance.
This facility might induce a non-significant difssice when compared between
comparison and experimental groups. Third, thereev@eme contamination between
participants of both groups because many of thegadlin the same dormitory. They
might have exchanged some information. Furthermdhe, burden of several
guestionnaires and self-evaluation handbook mightrehse the cooperation of
participants in addition to interruption from anhaativities of the university. Finally,
this intervention counseling was conducted by #searcher alone therefore blinding
is not possible. However, the researcher had tiwe@grevent bias in the study by

keeping the same standard procedures between tmtphsy
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CHAPTER VI
CONCLUSION AND RECOMMENDATIONS

Osteoporosis is a multifactorial disease, whicingeasing with the growing
number of people in the world including ThailancheTmost important cause of
osteoporosis is inadequate calcium intake. Maximgizpeak bone mass is a principle
for primary osteoporosis prevention. Dietary refeee intake (DRI) recommendation
of calcium for adolescent women is 800 mg/day (3dlis research aimed to study
effects of information technology-assisted coumgglon modifying bone health
promotion behaviors. Target samples were 40 latdeadent women, aged 18-20
years, who were undergraduate students and liveal nesidence of Chulalongkorn
University. These participants had dietary calcintake less than 600 mg/day. They
were divided into two groups by randomization. Fings the experimental group,
subjects obtained IT-assisted counseling appraacbugh the use of mobile phone or
e-mail). Another was the comparison group, subjebtsined traditional counseling
approach (face-to-face counseling). Data were c@lte using self-administered
guestionnaires and a self-evaluation handbook stuy period covered 8 weeks.

The results of this research were concluded agviatig:
1. KAP scores:

The experimental group had increased KAP scoremifsiantly. The
comparison group only had significantly increasedras on knowledge only. Even
though, there were no significant differences oé tverage KAP scores when
compared between groups both before and afterntieevention but the statistically
significant increase in the attitude and practicerss within the experimental group

alone demonstrated the benefit of IT-assisted aungsapproach.
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2. Theamount of dietary calcium intake:

After intervention, both comparison and experimkegtaups had the average
intake of dietary calcium increased to 721 and Bifgday, respectivelyThese were
equivalent to 90% and 100% of Thai DRI recommermaati respectively.
Nevertheless, there were no significant differenasd®n compared the amount of
calcium intake between groups.

3. Barrier reduction:

IT-assisted counseling reduced barriers of courgelpproach such as time
and cost. The traditional counseling provided cardus cooperation throughout the
study period. Nevertheless, there were no sigmfidifferences of counseling process
evaluation scores between groups.

Finally, the results concluded that the effecinédrmation technology-assisted
counseling approach on modifying bone health pramotbehavior was not
significantly different when compared to traditibneounseling. However, both
counseling approaches benefited an increasing rdie@cium intake among late

adolescent women.

Recommendations
1. Recommendations for counseling implementation

From the experience of counseling implementatiotiis study, the researcher
would like to recommend as following:

1.1 Both traditional and IT-assisted coumgelapproaches are beneficial,
although provide different strong and weak poiftse integration between traditional
and IT-assisted approaches might give more benefits

1.2 The essential tool, such as self-evalnabir self-monitoring aids, in a
form of handbook, is a good reminder for behaviadification and can be used to
investigate clients’ cooperation for practice. Setinitoring method should be useful
to increase the counseling efficacy.

1.3 Well-groomed personality and friendlyatenship of counselor are

important to keep the clients’ compliance.
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2. Recommendationsfor the futureresearch

The future research should contain longer timeféilow up phase after the
intervention. It could gain more benefit from ohseg the different effects more
clearly. The researcher should survey IT-habitstasfet group before recruiting
samples to join in the intervention period in ortleprevent dropping out in case of
inconvenience to use IT-tools. Moreover, typesTetdols for counseling should be
classified in order to evaluation the effectivenfresn different IT-tools. In addition,
guestionnaires and self-evaluation handbook shdaldshort and easy. Scales of
calcium scores should be improved to reflect thel maitcome. It is necessary to

reduced burden of participants in order to maintaintinuous cooperation.
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Appendix A
Tables

Table 10Top five of calcium-rich foods from SFFQ that pegants (n=40) mostly

consumed

Food types

Average of calcium consumption (mg)
per time/ day/ person

1. Whole milk (UHT)

2. Whole milk (pasteurized)
3. Drinking yoghurt

4. Soybean curd (white soft)
5. Kale (blanch)

71.83
54.13
41.04
33.30
30.67

Table 11Average of energy and other nutriefrtsm 3-day food record

Energy and Comparison group Experimental group
Nutrients Mean+SD MeanzSD

Before (n=20) After (n=18) Before (n=20) After (n=17)
Energy 1,288.41+326.96 1251.89+324.50 1399.72+181.48 BIR2P17.42
Carbohydrate 177.05£51.91 163.84+£52.37 189.71+25.14 159.28+36.82
Protein 48.48+16.68 42.00£10.73 56.91+12.66 50.28+8.55
Fat 43.23+£13.38 55.15+£14.93 46.28+9.74 40.32+6.24
Phosphorus 479.92+182.96 560.24+149.72 597.74+145.91 497 407D
Potassium 696.95+351.80 1,023.49+248.19 1,110.04+304.00 &8 3B7.45
Magnesium 17.98+£17.67 13.73+13.84 20.50+18.61 11.57+£10.77
Sodium 2,376.01+1,124.32 2,089.55+883.97 2,690.15+1,068.98,372.94+580.01
Iron 8.63+£3.96 9.12+3.06 10.23+3.75 7.96x1.64
Dietary fiber 9.3445.51 8.48+4.03 8.83+3.82 6.39+2.05
Phytate 18.16+20.00 22.03+25.61 10.44+9.11 11.08 12.86
Vitamin A 414.71 £ 779.01 347.73+635.15 1,120.48+1,997.19 2.B(¥670.39
Vitamin C 162.42+166.00 92.59+78.34 117.06 £105.42 63.78470.7
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Food items Serving size Energy CHO PRO FAT Ca  VitD
(Keal) (@ (@ (9 (mg) (ng)
wnawwh U.H. T @ssqnaeg
Todaau Hi-9 uaaidougs (@asind) 2501. 230 39 4 6 240 -
Tofadu Hi-9 uaaidougs @asnnuiesn) 180ua. 130 24 4 2 200 -
luTa Active-B 250ua. 210 32 7 6 280 -
Tol5 Tuad (saia uula 100% 250ua. 200 21 10 9 360
Tol5 Tuad (samu) 250ua. 200 24 10 8 360 -
5 Tuad adonlnuan) 250u. 230 31 11 7 360 -
Tol5 Tuad (wioaiuuo) 250u. 130 13 10 45 360 -
Tol5 Tuad (nasiuie) 250ua. 90 15 7 0 280 -
waian armil Gold White Malt 14Qa. (nsziloa) 120 22 3 15 160 1.00
waian armi Gold White Tea 140a. (psziles) 160 1.00
woudu gasdudu 4 wh (Gaia) 110ya. 50 6 3 2 480 2.50
woudu gasdudu 4w (Gannu) 1101a. 60 9 3 1.5 480 250
uouau Tnad (3ada) 200ua. 100 11 6 3 480 2.25
uouau Tnad Gannu) 200ua. 100 17 7 3 480 1.75
winauw¥ maweslsd (s39120)
W5 uad Vitamax 0% Fat 200a. 70 12 5 0 200 -
T{ ad Vitamaxuula 100%Gaia) 200ua. 120 10 6 6 160 -
Tl$ Tuard Vitamax Gannu) 200ua. 140 16 6 6 200 -
5 Tuard Vitamax Gafenlnuan) 200u. 150 21 7 4 240 -
15 wad Calcimaxmseaiumae) 200ua. (nae9) 90 12 6 25 400 250
w3 (sa¥en Tnuan) 200ua. 166 21 6 6 200 -
MNANAASUNIUDNIE T YD
Wi Gadudn) 27 n. (1wo9) 120 23 3 2 160 0.50
wnaunfam U.H.T (ussyndes)
fwiian lav (LOw sugar 0%Fat) 180. 80 16 4 0 240 2.50
dyiian gasilnd Gadnaalifso) 180ua. 100 19 3 1 280 1.50
Calcimax Beautiva#u 225ya. 150 34 4 0 320
Calcimax Beautivaasuiunaziues 2251, 160 36 4 0 320
wnawnlin mmeslsd (u339uIn)
i Tuad Tewdh3 Tufudy 100ua. 90 20 2 05 64 -
fiian @ latt 100wa. 64 -
fyiian (ABITNINR) 120ua. 60 13 2 0 200 1.25
fiian (sadu) 120ua. 90 18 2 1.5 64 -
Faiian (saanewes) 120ua. 90 18 2 1 64 -
faiian (samalfisan) 120ua. 80 14 2 15 80 -
siiad LOw sugar 0% Fatansu) 200ua. 140 31 3 0 360 -
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Table 12 Examples of nutrition information on milk and milk product
(Continued)

Food items Serving size Energy CHO PRO FAT Ca VitD
(Keal)  (9) @ (@ (mg) (H9)

ad v
wnalafin (U359998)

wid Toisaluiush aeanhiazim 140n. 90 13 5 2 320 -
T3 Tuad Pre-pro balanceaaneiue’) 140n. 150 29 5 25 200 -
3 Tuas Pre-pro balanceatuyiiy 140n. 160 28 5 2.5 160 -
i Low sugar 0%Fatafuuznin) 150n. 80 15 6 0 240 -
i Low sugar 0%Fataaneiwes) 150n. 80 15 6 0 200 -
i qastnd (GamITuand) 150n. 120 16 6 4 200 -
sa% gasilnd (samaliaan) 150n. 160 25 5 4 200 -

vanauudunass U.H.T.

Axo0 qm"lmﬁmfmm 230ua. 110 8 9 45 400 0.75
Faros gasnnuiles 2301n. 140 14 8 6 400 250
Faos gasILEzOn 2301n. 140 13 7 6 280 0.75
Fa0s gastn 3 wila 230ua. 130 19 5 4 320 1.50
A mawnd 2 wh 230ua. 210 14 6 3.5 360 1.00
A1 waruad 2 Qﬂ51§1ﬁ1ﬂﬁﬂﬂ Jusfud 2301n. 100 14 6 25 360 1.50
HanMFBY qmﬁ:uﬁu 3001. 260 32 o] 11 80 -

HANATYOY GATHALIIA 250ua. 180 20 7 8 280 1.25
15 uad Hi-5 qm%uau 230ua. 250 34 8 9 360 2.00
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Appendix B
Figures

Source: http://www.osteofound.org

Figure 8 Osteoporosis in women

Hip fracture due to
osteoporosis

Source: http://www.osteofound.org

Figure 9 Top three of positions of fractures in women
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Figure 10 The change of BMD with age in women
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Figure 11 The comparison of peak bone mass between womemand
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Appendix C
List of experts

Y d' A Av
NYHINAVYIBIYAIIVADVIAIDINDIVY
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[

v @ a A o Ly J {
ATIUUNAINGIAY (A VINUALNNYFATANT)  #15 0517.02 (MW)/3044
1 3 ald' d' A Ao A o A a s o 9 d'
HONAIRLTYITIYATIVEADULATDINDIVY WoUsZNoUMIMIMGIUNUT HITDLT09

@ as Yo = [ = (% d' a d‘
MINAMUNITM MU Tnu Tagerdoma TuTagensaumalumsdsunasunganssuie

duasugunmnszgn lungelsguasuilay

(THE DEVELOPMENT OF INFORMATION TECHNOLOGY-ASSISTED COUNSELING
APPROACH TO MODIFYING BONE HEALTH PROMOTION BEHAVI AMONG LATE
ADOLESCENT WOMEN)

Usznoudae
1WA, a3, qf5e1  duana
MAINFUAN AT NOANTTUAMAAT AULEANTITURUMAAT UMINedENTiaa
2.0.05. 0¥ ndana
maInTayuine auzamsugumans uninndouiiaa
3.0.95. named M3y

MAINITLINAINGT AULANTITUTUMAAT UM1INedBNTiAA

N13ATI@dIUANNATY (Validity) vsauuaauoIu
<3| .y Y A ' v Yaw
Wumsasraeuanuasinelu (Internal val|d|ty)Tﬂ&lgwmmmﬂauﬂmpﬂa

Tumsinsandnsassinw il lawiagilszasdndisedesmsia udnilunaasn

A ya
i

vq YA Yo 2
(Try out) ritesziiunazudlvilss Toa SoviFeeniilf i deaumneg ldFamumniy

A A gy C
ﬂ1§ﬂ§3§]ﬁ®ﬂﬂ313~l!‘lﬁﬂﬂﬂulﬂ (Reliability) vassuuasuon

=S

vinmaiwuuaeunw lnade Try out) AuiindAnuiszaulsygas
$1u 32 A Tag3E Test-re-testidnagil
uuuAeUn LY B uiiuilu 3 aou Usznoudae
aoudl 1: nuuiannudiSealsanszgnngu msuslaaenns uazmsiinenssumiene

AuIuA1 Pearson’s correlation coefficient = 0.9220
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A1U2A1 Cronbach’s alpha = 0.7703
aoud 3: uuiansliadumsus InaomsuazMsinanssunene

A1U2A1 Cronbach’s alpha = 0.7727
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Appendix D

Questionnaires and tools
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