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Abstract

     This study examined the differences on fitness and health 

satisfaction between anemia and non-anemia of adult females”. 

The sample consisted of 74 adult females aged between 18 and

57 who are with anemia or without anemia.

     The differences on fitness level and health satisfaction 

between females who are with anemia and without anemia were

measured by independent samples T test. Besides, the 

interaction among anemia situation, education level, and 

marital status on fitness level and health satisfaction were 

measured by Analysis of covariance (ANCOVA). 

     Result indicated that there were significant ( < 0.05) 

on fitness level and health satisfaction between females who 

with anemia and without anemia. There were no significant 

interaction among anemia situation, education level, and 

marital status on fitness level and health satisfaction.

However, the main effect on fitness of education level was 

p 



significant (F=7.358, p=0.009, =0.102).
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Chapter 1

INTRODUCTION

Anemia is quite common in Hong Kong even in the world. It 

is the most common disorder of the blood. There are more than 

400 types of Anemia such as Iron Deficiency Anemia,

Thalassemia, Aplastic Anemia ... And Iron Deficiency Anemia 

is the majority in Anemia, it holds 50% . It is common in female 

rather than male because the demand and egest of iron    females 

both are greater than males. 

     Moreover, different kinds of anemia are caused by 

different underlying reasons. For example, menstruation, 

physical exercise, dietary factor .Therefore, there are 

different treatments to treat people and also different 

preventions to reduce iron deficiency.
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Besides, there are some symptoms of anemia. For example,

fatigue, decreasing energy, weakness, shortness of breath, 

lightheadedness, palpitations ,looking pale……We should pay 

more attentions when people who appear these kinds of 

symptoms.

People who suffer in anemia may affect their lives. As 

anemia mainly appears on females, therefore anemia may affect 

the females’ lives a lot. The influences of anemia are included 

poor physical performance, lower muscles strength, fatigue 

and educational performance. 

Therefore, this study focused on how anemia affects the 

lives of females, including fitness and health satisfaction 

aspects between anemia and non-anemia of females.

The aim of the study was to investigate whether there are

differences on fitness and health satisfaction between anemia 

and non- anemia of female adults in Hong Kong.

Statement of the Problem
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Included in the study was an attempt to identify the fitness 

and health satisfaction of health in female who with anemia 

in Hong Kong. 

1. There would be a significant difference on fitness level

between anemia and non-anemia on adult females.

2. There would be a significant difference on health 

satisfaction between anemia and non-anemia on adult 

females.

3. There would be significant interaction among anemia 

situation, education level, and marital status on fitness 

level.

4. There would be significant interaction among anemia 

situation, education level, and marital status on health 

satisfaction.

The definitions of the terms in this study were defined 

as followings:

Hypothesis

Definition of Terms
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Anemia

Health satisfaction

     It refers to” a condition in which your blood has a lower 

than normal number of red blood cells. It is typically defined 

as in men hemoglobin level of less than 13.5 gram/100ml and 

in women as hemoglobin of less than 12.0 gram/100ml.”

(Shiel Jr, 2012)

     It refers to the perception of a person of his or her 

satisfaction with his or her health status or condition. 

(Statistics Canada, 1998) 

     In this study, we investigated health satisfaction from 

several aspects including general health situation, physical 

capacity, mental health, physical resistance, frequency of 

pain happening, frequency of sick happening.

     The operational definitions of the terms in this study 

were defined as follows:
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Fitness

Females

     It refers to the state or condition of being fit. In this 

study, fitness included strength, endurance, flexibility, and 

coordination.

     Strength refers to the quality or state of being 

physically strong; Endurance refers to the ability or strength 

to continue or last, especially despite fatigue, stress, or 

other adverse conditions; Flexibility refers to capable of 

being bent, usually without breaking; easily bent; 

coordination refers to the act or state of coordinating or 

of being coordinated. The different parts of body can be 

coordinated that means well coordination.

     In the study, it refers to the age of 18 to 57 female adults

who with anemia and without anemia.
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Delimitations

Limitations

The delimitations of the present study were list as followings:

1.The subjects were delimited to adult females who aged from

18 to 57 years old who are anemia and non-anemia.

2. The study was delimited to fitness and health satisfaction.

3. The questionnaires were distributed from February to March 

and it was collected after 2 weeks distribution.

The following limitations was considered when interpreting 

the results of this research:

1. It was assumed that the items of the questionnaire were 

enough to measure the difference of participation on fitness 

and health satisfaction of anemia and non-anemia female 

adults.

2. It was assumed that all subjects would answer the 

questionnaires honestly.

3. It was assumed that all subjects were able to identify 

whether they are anemia or not.
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4. Sample size was small which affects the representativeness 

of the research.

5. Non-probability sampling method was used and thus it does 

not permit an equal chance or the law of probability to be 

studied.

6. The participants were addressed only the female adults 

which aged from 18 to 57 years old and other age group were 

not examined in this study.

The significance of the study was to identify the fitness 

level and health satisfaction of female adults who with anemia.

It also provided information to compare the fitness level and 

health satisfaction between females adults who with anemia 

or non-anemia.

Besides, it also provided sufficient information that 

health satisfaction was affected by health status. 

Significance of the Study
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     Moreover, this study provided information for the public 

to know more about the limitation of anemia females and to 

pay more attention on anemia females.

All of these can draw the public attentions on anemia 

females so it helps those anemia females to improve their 

fitness and it may get more funding.

     According to the definition of this study, anemia is 

defined as hemoglobin levels less than 120.0 g/L for women, 

less than 130g/L for men. However, there are different kinds 

of reason to have anemia. Besides, it is a serious problem 

that affects people’s satisfaction, physical performance, 

fitness and also learning, especially female. Therefore, this 

literature was related to females, who suffered from anemia, 

their fitness and health satisfaction were reported in this 

Chapter 2

REVIEW OF LITERATURES
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chapter. 

After organization, the literature was presented under the 

following topics: 1) Causes of anemia, 2) Influences of anemia, 

3) Preventions of anemia, 4) Summary.   

This part of review was about the cause of anemia study 

on females. Many factors are because of iron deficiency to 

cause anemia. In some previous studies, menstruation was one 

of the factors that causing anemia. Malezewskn, Raczynski, 

and Stupnicki(2000) indicated that even if female athletes 

had sufficient iron intake( around 14.6 mg) but they also 

suffered in anemia. Therefore, the main problem of blood loss 

is because of menstruation. 

Besides, dietary factories is one of the reasons that 

causing anemia. Malezewskn et al.(2000) used experimental 

study found that control group would had iron deficiency when 

they were low intake iron around 0.3mg daily. Besides, 

Causes of anemia
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Barati(2009)also indicated that women, who suffered nutrition 

disorders, were brought into iron deficiency. Moreover, 

Ahmadi, Enayatizadeh, Akbarzadeh, Asadi and Tabatabaee (2010) 

examined that the mean total intake of calories 

(around2049.79kcal) and iron (around 22.33mg per day) between 

females were low. Similarly, the data of Socio-demographic, 

pregnancy-related and dietary information were collected by 

Ahmed and Al-Sumaie (2011). It was found that pregnant, who 

consume brown bread, tea or coffee, had negative impact on 

iron status. It showed that dietary habits might cause iron 

deficiency even normal women or pregnant.       

On the other hand, Santolo, Sel, Banfi, Gonano and Cauci

(2008) stated that another factor that causing blood loss was 

physical exercise. It was used experimental study to find the 

effect of regular physical exercises on iron status. 

Hemoglobin(Hb), hematocrit (Hct), red blood cells(RBC), serum 

ferritin, iron, transferrin(Tf),transferring

saturation(TfS), soluble transferrin receptor (sTfR),     the 
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sTfR/log ferritin ratio (sTfR-F index) were evaluated. It

showed that physical exercise would reduce serum iron and TfS, 

and elevate sTfR. Moreover, Barati (2009) explained that the 

water retention during sport activities is the main reason 

of anemia because of decreasing hemoglobin concentration.

In conclusion, anemia of female was caused by different 

factors to make iron deficiency such as menstruation, physical 

exercise, dietary factors. Some of the studies were used 

experimental study of this part, they had a control group of 

the research.

As many people suffer from anemia in the Hong Kong, this 

part of review was about the influences of anemia.

Based on Blum, Sherman, Boileau (1986) also pointed out 

that the general results of the iron deficiency is decreased 

physical work capacity and performance. The physical work 

Influences of anemia
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performance capacity were total work time, HR response to work, 

post-exercise blood lactate and percentage of the subjects 

who reached the maximum work load. They found that anemic 

subjects have lower work tolerance than those subjects who 

with normal Hb level. Therefore, it indicated that the fitness 

level of anemic people is lower than normal people.

Furthermore, health satisfaction is also affected by 

anemia. According to Hall, Milburn and Epstein (1993), they 

indicated that the health status is related to satisfaction. 

The study had strong evidence to show that health status is 

a causal determinant of satisfaction. Therefore, we inferred 

that anemia may cause a negative satisfaction of people.

Some previous studies showed that anemia causes poor 

physical performance. Penninx, Guralnik, Onder, Ferrucci, 

Wallance, and Pahor (2003) used short physical performance 

battery (SPPB) at baseline and 4 years later to assess physical 

performance. It found that fitness decrease in women with 
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anemia (Hb=12-13 g/dl) was greater than those subjects who 

with normal Hb. Therefore, physical performance of subjects

who suffer from anemia would decline faster than non-anemic 

subjects. Physical performance was significantly lower of 

people who with anemia than for those who are without anemia. 

Similarly, Penninx, Pahor, Cesari, Corsi, Woodman, Bandinelli, 

Guralnik and Ferrucci (2004) also used SPPB for assessing 

physical performance. It was indicated that anemic persons 

had poorer performance than people who without anemia. 

Moreover, Ahmadi et al. (2010) also found that iron 

deficiency would decrease aerobic capacity, increase in heart 

rate and increase the recovery time after exercise thus it 

might have a big influence on physical performance of           

Besides, Yanovich, Merkel, Israeli, Evans, Erlichand Moran 

(2011) indicated that iron-depleted rowers’ serum ferritin 

(<20-25 mg/L) reported in a declining performance time when 

compared people who with normal iron stores. This study 

restated that iron depletion affects physical performance of 
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athletes.

Apart from influencing physical or sports performance, the 

muscle motions are also affected by anemia. Penninx et al. 

(2004) used knee extensor and handgrip strength to assess 

muscle strength. They study was found that people with anemia 

had significantly lower knee extensor strength (14.1 kg) than 

people without anemia (15.2 kg). And also, people with anemia 

had significantly lower handgrip strength (25.3 kg) than 

people without anemia (27.1 kg). Penninx et al. (2003) used 

hand-held dynamometers for testing knee extensor strength and 

lower handgrip strength. It also stated that anemia had 

significantly a negative relationship with a lower muscle 

strength. 

Furthermore, Penninx et al. (2003) computed tomography of 

subjects who were lower in hemoglobin levels, it was examined 

that the quantitative of lower limb peripheral of those 

subjects would be lower, which included skeletal muscle 

density and fractional muscle area of calf.
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Besides, Littlewood, Kallich, San Miguel, Hendricks and 

Hedenus (2006) indicated that lower hemoglobin levels was 

result in decreasing maximal rate of oxygen consumption that 

might lead to fatigues. Therefore, it could be interfered that 

anemia leads to decrease in hemoglobin level, people who with 

anemia caused to higher fatigue. In conclusion, level of 

fatigue was influenced by the anemia.

Moreover, Zlotkin (2003) stated out that the adolescents 

with anemia may have decreased memory and verbal learning, 

and also lower the standardized mathematics scores. Therefore, 

the learning results are also affected by anemia.   

To conclude, the influences of anemia included poor 

physical performance, lower fitness level, lower muscles 

strength, lower quantitative of lower limb peripheral, 

fatigue, health satisfaction and educational performance. 

Also, SPPB was always used for assessing physical performance. 
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Hemoglobin levels were the factor that always mentioned in 

the research. 

Although some people who have anemia are by genes, there 

are some people who have anemia by other reasons which can 

be prevented. This part of review was about the prevention 

of anemia.

First of all, Zlokin (2003) found that people should have 

dietary diversification to foods with more bioavailable iron. 

Dietary diversification promotes a diet with a diversity of 

naturally foods, especially iron-containing foods, for 

examples, red meat, fish and poultry. 

It also indicated that the people who are restricting their 

total food intake such as children or vegetarians, the best 

way to prevent anemia is using the iron-fortified breakfast 

cereals.  

Preventions of anemia
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Moreover, Meier, Nickerson, Olson, Berg and Meyer (2003) 

explained that pre-pregnancy programs are effectively to 

increase the females’ body iron stores. This is because anemia 

will affect the infants so women should reduce pre-existing 

anemia before they become pregnant. However, many women ignore

and skip the prenatal care until the second and third semester. 

Therefore, the pre-pregnancy programs are important to reduce 

the anemia. 

Also, Creed-Kanashiro, Uribe, Bartolini, Fukumoto, Lo´ 

pez, Zavaleta, Bantley (2000) indicated that improving the 

girls irons status and preventing their iron deficiency can 

benefits their health and preparation for pregnancy.

Furthermore, Gardner, Edgerton, Senewiratne, Barnard, 

Ohira (1979) explained that iron supplementation can improve 

the anemic subjects’ physical work capacity.

To conclude, there are different preventions to help anemic 
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people to reduce the anemia. For examples, dietary 

diversification, iron-fortified breakfast cereals, 

pre-pregnancy programs and iron supplementation are good ways 

to prevent iron deficiency or improve the iron status. There 

are difference preventions according to different groups of 

people. 

Based on this review of literature, apart from the genes, 

causes of anemia can be menstruation, dietary factors and 

physical exercise. Besides, according to different researches, 

we can found out that anemia influences our daily lives such 

as poor physical performance, lower fitness level, lower 

muscles strength, lower quantitative of lower limb peripheral, 

fatigue, health satisfaction and educational performance. 

Finally, the public concerns are preventions. The preventions 

are dietary diversification, iron-fortified breakfast 

cereals, pre-pregnancy programs and iron supplementation.

Summary
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Finally, in this study, it was mainly focus on the influence 

of anemia, especially fitness and health satisfaction of 18-57 

females who with anemia or non-anemia.    

The aims of study was to investigate the differences on 

fitness and health satisfaction between anemia and non- anemia 

of females adults. A description of the 

(1) subjects,

(2) instruments,

(3) procedures,

(4) methods of analysis was discussed in this chapter.

The subjects were females who aged from 18 to 57 who with 

anemia and non-anemia. Subjects were selected by 

non-probability sampling: deliberate sampling and this 

research was targeted to 37 female adults who with anemia and 

37 female adults who without anemia. Therefore, there     74 

Chapter 3

Methods

Subjects
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subjects (N=74) in total. The subjects were not selected at 

random. Subjects came from typical group.

There were previous studies data collection instrument

provided therefore I modified some questions in the 

questionnaire to use as the method to collect data.

This questionnaire was based on the application handbook 

of Physical Activity as Health Behavior: The FIT Model by Duan, 

Huang, Si, Wei and Walter (2010) which were related to this 

topic. A 33-item instrument was developed to assess the 

differences on fitness and health satisfaction of females 

adults who with anemia and non-anemia.

This survey was used the questionnaires, which contained 

3 parts and before the beginning of each section, there were 

some sentences to explain the purpose, importance, and issue 

the targets of study was to the female adults who aged between 

Instrumentation
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18-57. 

     The first part of the questionnaire was self-constructed. 

It asked the personal information which included the age, 

educational level, occupation, anemia situation, marital 

status, give birth or not.

     The second part of the questionnaire focused on fitness 

questions. Cronbach’s Alpha was used to test internal 

consistency of the questionnaire. For general fitness, a is 

0.92 as the sub-dimensions of fitness which were included 

strength (a = 0.83), endurance (a = 0.86), flexibility (a = 

0.73) and coordination (a = 0.74) respectively.

     The last part of the questionnaire focused on health 

satisfaction (a = 0.87). It contained 7 questions. All of these 

questions were about the subjects’ self-perceived.

     According to Nunnally (1978, p.245), coefficient that is 
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large than a = 0.7 indicated that there was a high level of 

internal consistency. 

Finally, subjects were not required to give their names

in this survey.

Before the adoption, there was pilot test for assessing 

a reliable questionnaire. Therefore, pilot study was carried 

out to make sure the questionnaire was adequate to measure 

the themes. A total 40 questionnaires were distributed to the 

deliberate samples which conducted 20 female subjects who are 

with anemia and 20 female subjects who are without anemia.

No more modifications were made after the pilot test.

The purposes of this pilot study were to test whether the 

wordings were clear and simple. Besides, this study tested 

whether the questions length was acceptable or not in order 

to maximize the interest. In this pilot study, subjects were

asked to complete the questionnaire and to identify the

Procedures
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problems of understanding the questions after finished the

questionnaires.    

     In the main study, questionnaire took nearly 3 minutes 

to complete for each questionnaire. Distribution of the 

questionnaires to anemia or non-anemia females was started 

on February 2013.

After the pilot study, 74 questionnaires were distributed 

and samples were representatively distributed to 37 female 

subjects who are with anemia and 37 female subjects who     

without anemia. The questionnaires were collected after two 

weeks.  After the completion of this study, all questionnaires 

were destroyed to ensure subjects’ confidentiality.

All the responses of the questionnaires were coded for data 

analysis and all data may input into Statistic Package of

Social Science 16.0 for windows (SPSS 16.0) and Microsoft

Method of Analysis
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Excel. Statistical procedures were tested at the 0.05 level 

of significance.

     To deal with the missing data, an additional value of “9” 

was used in the categorical data e.g. occupation; and “-9” 

was used if there was some missing values in continuous data 

e.g. age. Besides, the total missing values in the data 

analysis were fulfilled the recommendation of the SPSS 

guideline that was no more than 15% of the total response 

(George and Mallery, 2008). Finally, data were checked for 

normality and the assumption for normal distribution was met, 

therefore parametric statistics were used for data analysis. 

     Independent samples T test was used to examine the 

difference between anemia and non-anemia female adults on 

fitness level and health satisfaction. 

     Analysis for covariance (ANCOVA) was used to explore the 

interaction effects among anemia situation, education level 
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and marital status on fitness and health satisfaction      

age as covariance. In this study, the independent variables 

consisted of anemia situation, educational level and marital 

status. The dependent variables included fitness and health 

satisfaction.

This chapter presents the results of data analyses and 

some related findings in the following sections: 

1) Descriptive information about participant’s demographic; 

2) Descriptive information about fitness level and health          

satisfaction;

3) Hypotheses testing.

The descriptive information about participants’ demographic 

variables was presented in Table 1.

CHAPTER 4

ANALYSIS OF DATA

Descriptive information about participant’s demographic
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Table.1 Participant’s demographic information (N = 74)

Demographic Classification No. of 

participants

Percentage 

(%)

Age 18-40 55 74.3

41-57 19 25.7

Anemia situation Yes 37 50

No 37 50

Education level1 Low 19 25.7

High 55 74.3

Marital status Married 22 29.7

Single 52 70.3

Note: 1 Low education level includes no educated, primary school

and junior secondary school; high education level includes senior 

secondary school, university and graduated.

Descriptive data on fitness and health satisfaction 
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The mean value of each item of fitness level with anemia 

and non-anemia were calculated and it was arranged in the 

ascending order as follows: Strength, Endurance, Flexibility 

and Coordination. The result was presented in Table.2.

Table.2 Fitness level with anemia and without anemia (N = 74)

  Item Anemia      Non-anemia

N      M    SD      N     M    SD

37 3.35 1.01 37 3.62 0.98

37 3.86 1.25 37 4.11 0.99

37 3.41 1.36 37 3.92 1.48

37 2.68 1.03 37 3.16 1.19

Strength 

1.Carry heavy shopping bag 

(about 8kg) via several floors

2. Carry a bag of rice 

(about 12kg) from outside intoKitchen

3. Sit-up from a supine

 position without help of arm

4. Lift a heavy box over your head 

5. Carry two heavy boxes via several floors

Subtotal

37

37

2.54

15.84   

1.02

4.10

37

37

2.78

17.59 

1.08

4.18
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37 3.43 1.19 37 4.22 0.98

37 3.00 1.23 37 3.73 1.12

37 2.97 1.19 37 3.70 1.37

37 2.49 1.22 37 3.59 1.21

37 1.76 0.96 37 2.92 1.23

Endurance

5. Go upstairs via several

floors without a break

7. Do brisk walking for 2 km without a break

8.Jog for 1 km without a  break

9.jog 30 minutes without a break

10.jog one hour without a break 

Subtotal 37 13.65 4.61 37 18.16 4.78

37 3.92 1.30 37 4.59 0.69

37 3.86 1.25 37 4.49 0.87

37 4.16 0.99 37 4.54 0.80

Flexibility 

11.touch the floor with your hands 

while you are sitting on a chair

12.fasten one's shoes

 while you are standing

13.touch your shoulder with your hand 

at the Back
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37 3.05 1.56 37 3.62 1.55

37 2.22 1.51 37 3.11 1.47

14.Standandforward-bend your body 

(keeping the knees straight) to touch the 

ground with fingertips

15.Standandforward-bend your body 

(keeping the knees straight) and 

touch your knees with your head

Subtotal 37 17.22 4.88 37 20.35 3.78

37 3.65 1.50 37 4.24 1.01

37 3.14 1.55 37 3.59 1.52

37 3.03 1.32 37 3.41 1.34

37 2.38 1.26 37 2.76 1.54

Coordination

16.balance on one leg without hold

17.do a somersault

18.bounce a ball while you are walking fast

19.jump over one meter high fence

20.ride a bike freehandly in a curve

Subtotal

37

37

1.92

14.11

1.09

5.18

37

37

2.08

16.08

1.32

4.75

total 37 3.04    0.78 37 3.61 0.67

The mean value of each item of health satisfaction with anemia 
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and non-anemia were calculated. The result was presented in 

Table.3.

Table.3 Health satisfaction with anemia and without anemia 

(N = 74)

Item Anemia                  Non-Anemia

 N  M SD  N    M SD

1.Health status 37 3.24 1.36 37 3.89 1.51

2.Mental status 37 3.92 1.83 37 4.59 1.61

3.Physical constitution 37 2.81 1.37 37 3.84 1.59

4.Mental performance 37 4.16 1.59 37 4.73 1.45

5.Resistance 37 3.22 1.67 37 4.30 1.60

6.Frequency of pain 37 2.46 1.41 37 2.97 1.30

7.Frequency of illness

Total

37

37       

2.46

3.18

1.41

1.18

37

37

3.27

3.94

1.52

1.06

Hypotheses Testing
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In order to test the hypotheses related to the differences 

on fitness and health satisfaction between anemia and 

non-anemia of adult females, SPSS used to conduct the

Independent samples T test and Analysis of Covariance 

(ANCOVA).

There was significant difference (t=-3.362, p<0.01) on 

fitness level between anemia and non- anemia adult females. 

The total mean of the fitness level in non-anemia females 

(M=3.61, SD=0.67) was greater than anemia females (M=3.04, 

SD=0.77). According to the above results, the null hypothesis 

was rejected, so the research hypothesis was accepted. The 

result was presented in Table.4.

Table.4 Independent samples T test on fitness level between 

Independent samples T test on fitness level between anemia 

and non-anemia
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anemia and non-anemia (N = 74)

Notes: *p<05, **p<.01

     There was significant difference (t=-2.91, p<0.01) on

health satisfaction between anemia or non-anemia adult 

females. The total mean of the health satisfaction in 

non-anemia females (M=3.94, SD=1.06) was greater than anemia 

females (M=3.18, SD=1.18). According to the above results, 

the null hypothesis was rejected, so the research hypothesis 

was accepted. The result was presented in Table.5.

Table.5 Independent samples T test on health satisfaction 

Anemia 

situation

N   SD Mean T p

Yes 37 0.77 3.04 -3.36**   0.001

    No 37 0.67 3.61

Independent samples T test on health satisfaction between 

anemia and non-anemia
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between anemia and non-anemia (N = 74)

Anemia 

situation

N   SD Mean t p

Yes 37 1.18 3.18

No 37 1.06 3.94

-2.91**     0.005

    Notes: *p<.05, **p<.01

The independent variables were included education level, 

marital status and anemia situation. The dependent variable 

was fitness and the covariate was age. There was no violation 

of the assumptions of normality, linearity, homogeneity of 

variances, homogeneity of regression slopes, and reliable 

measurement of the covariate.       

There was no main effect both of anemia situation (F=0.544,

p=0.463,  =0.008) and marital status (F=0.007, p=0.934, 

=0.000) on fitness level. However, the main effect of 

education level was significant (F=8.050**, p=0.006, 

Analysis of Covariance (ANCOVA) on fitness level among 

demographic variables 

η2

η2

η2
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=0.110). Besides that, there was no significant interaction 

among independent variables. According to the above results, 

the null hypothesis was accepted, so the research hypothesis 

was rejected. The result was presented in Table.6.

Table.6 ANCOVA on fitness level among anemia situation 

education level and marital status (N = 74) 

Note: *p<.05, **p<.01

Independent Variable    MS   F P ?²

anemia situation 0.209 0.544 0.463 0.008

education level 3.092 8.050** 0.006 0.110

marital status 0.003 0.007 0.934 0.000

anemia situation x 

education level

0.035 0.092 0.762 0.001

anemia situation x

marital status

education level x

marital status

0.363

0.002

0.944

0.005

0.335

0.942

0.014

0.000

Analysis of Covariance (ANCOVA) on health satisfaction among 
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demographic variables 

     The independent variables were included education level, 

marital status and anemia situation. The dependent variable 

was health satisfaction and the covariate was age. There was 

no violation of the assumptions of normality, linearity, 

homogeneity of variances, homogeneity of regression slopes, 

and reliable measurement of the covariate.       

     There was no main effect both of anemia situation (F=1.787, 

p=0.186, =0.027), marital status (F=0.088, p=0.768, 

=0.001)and education level (F=0.275, p=0.620, =0.004) on 

health satisfaction. Besides that, there was no significant 

interaction among independent variables. According to the 

above results, the null hypothesis was accepted, so the 

research hypothesis was rejected. The result was presented 

in Table.7.

Table.7 ANCOVA on health satisfaction among anemia situation,

η2

η2 η2
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education level and marital status (N = 74)

Note: *p<.05, **p<.01

Independent Variable    MS   F P ?²

anemia situation 2.314 1.787 0.186 0.027

education level 2.616 2.021 0.160 0.030

marital status 0.356 0.275 0.602 0.004

anemia situation x 

education level

0.321 0.248 0.620 0.004

anemia situation x

marital status

education level x

marital status

0.023

0.487

0.018

0.376

0.894

0.542

0.000

0.006

DISCUSSIONS
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The discussions were divided into three main sections: 

(a) Comparison on fitness and health satisfaction between 

anemia and non-anemia female adults, 

(b) Interaction among demographic variables on fitness level, 

(c) Interaction among demographic variables on health 

satisfaction.

According to the result, there was significant difference

in fitness Level (T=-3.36**, p<0.01), and health satisfaction 

between female adults with anemia and without anemia 

(t=-2.91**, p<0.01). Therefore, anemia situation was the 

factor that affects the fitness level and health satisfaction. 

As we all know, anemia is common in our lives. It occurs 

in males or females. It is a factor that affects anemic people 

in fitness level. The result showed that anemic females 

(M= 3.04) had lower fitness level when compared with those 

Comparison on fitness and health satisfaction between anemia 

and non-anemia female adults
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who are non-anemia (M=3.61). The mean value differences on 

fitness level, which included strength (MD=1.75), endurance 

(MD=4.51), flexibility (MD= 3.13) and coordination (MD=1.97) 

between anemia and non-anemia people. Thus, the biggest mean 

difference is endurance between them. 

According to Nordqvist (2009), people with anemia would 

not have enough oxygen and nutrients, and their heart needs 

to pump more blood to make it up. Besides, Santolo et al. (2008) 

claimed that the physical exercise is to decrease transferring 

saturation, serum iron, and elevates sTfR. Therefore, fitness, 

especially endurance part which requires large amount of 

oxygen, would be affected by anemia situation.

Furthermore, the result showed that females who with 

anemia (M = 3.18) perceived lower health satisfaction than 

those without anemia (M= 3.94).

     This study showed the partially agreement with the study 
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of Molarius, Janson (2002), tiredness or weakness has high 

prevalence in the population, and it was main factor that 

caused poor health satisfaction. At the same time, the anemic 

people reported that they always feel weakness, fatigue, 

general malaise, and poor concentration. Therefore, we can 

conclude that people who with anemia may feel weakness and

fatigue, and it may cause poor health satisfaction. To 

conclude, health satisfaction was highly related to health 

status. When people who have good health, they usually rate 

a higher health satisfaction. 

According to the result, there was no significant 

interaction among anemia situation, education level, and 

marital status on fitness level. However, the main effect of 

education level was significant ((F=8.050**, p=0.006, 

=0.110).     

There would be caused by some reasons. It might be due 

Interaction among anemia situation, education level, and 

marital status on fitness level

η2
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to small sample size. Apart from this, when controlling for 

the effects of age on fitness, the anemia situation and marital 

did not impact the fitness level anymore. Sheldon (2011) 

indicated that muscle mass begins to decrease when we are aging, 

our metabolism and balance will slow down and throw off because 

of aging. Therefore, we might infer that age is a potential 

critical factor that affects both fitness and anemia situation 

and marital status.

However, education level still had significant main 

effect on fitness level. Further analysis found that when high 

educated people compared to low educated people, high 

education people would achieve a well fitness (M = 3.58) 

commonly when compares with those low education (M = 2.57) 

as they care more about their health and fitness than low 

educated people. 

     Therefore, it matched with the findings of Ross and Wu 

(1995)that higher educated people care more about their health 
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so they may go exercise regularly in order to enhance       

fitness level. Besides, Mirowsy and Ross (1998) stated that

a healthy lifestyle and a personal control would be enhanced 

and encouraged by education, so that high education would 

improve people fitness level.

According to the result, there was no significant 

interaction among anemia situation, education level, and 

marital status on health satisfaction. Besides, there was no 

main effect both of anemia situation (F=1.787, p=0.186, 

=0.027), marital status (F=0.088, p=0.768, =0.001)and 

education level (F=0.275, p=0.620, =0.004) on health 

satisfaction.

When age as a covariate was controlled, the anemia 

situation was not a sign factor to affect health satisfaction.

To a large extent, age is a main effect that affects health 

satisfaction but not anemia situation, marital status, and 

Interaction among anemia situation, education level, and 

marital status on health satisfaction

η

2 η2

η2
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education level in this study. According to review of 

literature in this study, health status is highly related to 

subjects’ health satisfaction. Therefore, if getting older 

begins to decrease peoples’ muscles mass and fitness level, 

older people are more likely to suffer from disease. To 

conclude, older women would have lower health satisfaction 

than younger women.

The aims of study was to investigate the differences on 

fitness and health satisfaction between anemia and non- anemia 

of females adults, 74 samples with aged from 18 - 57 years 

old of females participants which form mainly two group i.e. 

anemia and non-anemia were invited to answer the self-modified 

questionnaires. 

The data were analyzed using two statistical techniques. 

CHAPTER 5

SUMMARY AND CONCLUSIONS

Summary 
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Independent samples T test was used to test the difference 

on fitness level and health satisfaction between anemia and 

non-anemia female adults. Analysis for Covariance (ANCOVA)

was used to determine if the dependent variables (fitness 

level and health satisfaction) could be significantly 

predicted by interaction among independent variables (anemia 

situation, fitness level and marital status). The Statistical 

Package for the Social Sciences (SPSS) was used for all 

statistical analysis, and the results were as follows:

1. There was a significant difference on fitness level 

between anemia and non-anemia females adult. 

2. There was a significant difference on health satisfaction 

between anemia and non-anemia females adult. 

3. There was no significant interaction among anemia 

situation, marital status and education level on fitness 

level. 

4. There was no significant interaction among anemia 

situation, marital status and education level on health 

satisfaction. 
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5. Anemia situation was not a sign predictor of fitness level 

when age as a covariate was controlled.

6. Marital status was not a sign predictor of fitness level

7. Education level was a sign predictor of fitness level.

8. Anemia situation was not a sign predictor of health 

satisfaction when age as a covariate was controlled.

9. Education level was not a sign predictor of health 

satisfaction.

10. Marital status was not a sign predictor of health 

satisfaction.

     Within the limitation of the study the following 

conclusions are warranted: 

1. Significant fitness level differences exist between 

anemia and non-anemia female adults. 

2. Females who with anemia have poorer fitness level than 

those without anemia.

3. Significant health satisfaction differences exist 

Conclusions
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between anemia and non-anemia female adults. 

4. Females who with anemia rated lower on health 

satisfaction than those without anemia.

5. When age as a covariate was controlled, anemia situation 

did not have main effect on fitness level.

6. When age as a covariate was controlled, anemia situation 

did not have main effect on health satisfaction

7. When age as a covariate was controlled, education level 

had a main effect on fitness.

8. Anemia situation, education level and marital status did 

not have interaction on fitness level.

9. Anemia situation, education level and marital status did 

not have interaction on health satisfaction.  

1. The female adults with anemia were not easy to find in 

this study. Organizations and hospitals are the good ways 

to find subjects but a proposal is required to them. And, 

the approval of a proposal would be taken one to three 

Recommendations for Further Study
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months. 

  

2. In recent study, the age of female adults who without 

anemia are younger than female adults who with anemia 

on the average as female adults who without anemia found 

at universities, while female adults who with anemia 

found in the hospitals. The average ages of females at 

universities are younger than in the hospitals.

3. In recent study, as a few of subjects did not experience 

the first part of questionnaire, which is fitness part, 

therefore adding one more choice (no experiences) that 

is suggested at the next study.
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QUESTIONNAIRE

女士身體體質狀況和健康滿意度的調查問卷

調查對象介乎 歲女士

三分鐘

首先請您填寫一些簡單的信息。

年齡

教育程度 文盲識字不多

小學

初中

高中

大學含大專

研究生或以上

職業 無職業 指不工作人群 含學生 退休人士

企業政府事業單位中的管理員

辦公室一 職員 非管理人員

專業技術人員 如科研教師醫生技術人員

體力勞動人員 生產運輸工人普通勤雜

其他

你是否貧血人士 指長期貧血 並非經期時短期性的貧血 是 否

( 18-54  )

            :  ____________  

  

            :  1. /     

                       2.     

                       3.     

                       4.     

                       5. ( )    

                       6.

           

            :  1.  ( , ,  ) 

                   2. / /

                   3.  (  )

                   4.  ( / / /  )

                   5.  ( /  )

                   6.  : __________________________________

           

 ? ( ,  )                

親愛的女士們，您好：

目前有一項關於女士身體體質狀況和健康滿意度的調查研究。無論您的身體

體質狀況如何或是否滿意自己的健康狀況，我們都對您對此的看法很感興趣。

本次調查問卷和評估採用匿名形式，請您認真、全面、誠實地填寫以下問卷。

答案沒有正確與錯誤之分，請在最適合您情況的方框中打 。該項

調查將佔用您 的時間 我們對您的支持深表謝意！

在回答每類題目之前，請仔細閱讀題目前的指導解釋語，這對您理解下面的問題

很有幫助。 “v”

, 

般
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你是否已婚或有固定關係的生活的伴侶 是 否

如是 你有幾個孩子 請填具體數字沒有請填

                   

下面的問題涉及到您在身體活動（包括體育運動和日常體力活動）上能做到的程度。

請對以下問題給予評估，並選擇最符合您當前狀況的選項。這與您是否參加過該活

動沒有關係，您對以下問題的真實評估是最重要的。

你是否能夠

將很重的購物袋（約８公斤）搬上數層樓？

將一袋大米（約 公斤）從門外搬進廚房？

仰臥起坐 （在無抱頭動作情況下進行）？

將沉重的箱子舉過頭頂（如在火車上將其放到行李

架上）？

將兩個沉重的箱子搬運上數層樓？

中間不休息地連上好幾層樓？

中間不休息地快走兩公里？

中間不休息地慢跑一公里？

無間斷地慢跑３０分鐘（大約５公里）？

無間斷地慢跑１小時（大約１０公里）？

坐在椅子上兩手手指尖著地？（彎身時）

站著系鞋帶？

用手從後背的下部觸摸肩胛骨

（肩膀上部） ？

站立體前曲（膝蓋保持筆直），用指尖接觸地面？

站立體前曲（膝蓋保持筆直），用頭部接觸膝蓋？

不借助外力支撐單腿站立 （至少 秒鐘）？

前滾翻？

快速運球前進？（如打籃球時）

憑支撐跳過 跳 米高的柵欄？

雙手不持扶把騎自行車轉彎？

完全

沒有問題

一點點

問題

有一些

問題

很大

問題

根本做不了

該活動

?               

, :  ________  ( ,  “0” )

…

1.

2. 12

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16. 15

17.

18.

19. 1

20.

J J現在開始吧

(Sit up)

  

（ over）
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您對您的健康狀況的滿意程度是？

很不

滿意

不滿

意

有點

不滿

無所

謂

有點

滿意

滿意

很滿

意

對於我的總體身體健康狀況，我

對於我的精神健康狀況，我

對於我的體能狀況，我

對於我的大腦工作能力，我

對於我的抵抗力，我

當我一想到某個部位 疼痛發生的頻

繁程度，對於我的身體狀況，我就

當我一想到我生病的頻繁程度，對於我

的身體狀況，我就

感謝您抽出時間完成這項調查！

調查問卷的以下部份是關於您對健康狀況和心理良好感覺的評估。

1. ...

2. …

3. …

4. …

5. …

6. ( ) 

…

7.

…

          

                J J
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