
 

 

 

Effect of foot reflexology on 

dysmenorrhoea in adolescents: A 

randomised controlled trial in 

Taiwan 

 

 

 

Bao-Kuan Wu 

RN RM BSN MHospiceN 

 

 

 

A thesis submitted in the fulfilment of the  

requirements for the degree of Doctor of Philosophy  

in the School of Nursing and Midwifery  

in Griffith Health at Griffith University. 

 

July 2009 



 

 i 

Acknowledgements 

I would like to acknowledge the supervision and support provided by Associate 

Professor Jenny Gamble and Professor Wendy Moyle. They both willingly gave 

guidance, insight and constructive criticism in relation to this research.  

I would like also to acknowledge the valuable contribution of Mr Eugene Cheng (鄭

英吉理事長), Fr. Josef Eugster (吳若石神父), Professor Shiow-Luan Tsay (蔡秀鸞

教授), and Associate Professor Marie Cooke, who provided expert feedback on the 

intervention protocols used in the study.  

I am deeply appreciative to the female adolescent students who participated in the 

study, gave so willingly of their time and shared their stories with me. The study 

would not have been possible without their support. 

I would like to thank the school nurses of participating schools for facilitating data 

collection and the school principals for supporting this research.   

To my family—my husband, Ching-Hsin (慶新), children, Eileen (瑞翎), Judy (瑞吟) 

and James (碩淵), my parents, my parents-in-law, and my siblings—thanks for their 

love, support and understanding while I completed this research.  

Special thanks to my best friend, Sister Mary Paul Watts (華淑芳修女), for her 

prayers, love, support and encouragement. 

I would like also to thank my special friend Ms Barbara Devenish-Meares for her 

support and caring while I completed this research in Australia.   

I would like to thank Chung-Jen Junior College of Nursing, Health Sciences and 

Management (崇仁醫護管理專科學校 ) and Ministry of Education (教育部 ), 

Taiwan, for financial support in part of my study abroad.     



 

 ii 

Statement of Originality 

This work has not been submitted previously for a degree or diploma in any 

university. To the best of my knowledge and belief, the thesis contains no material 

previously published or written by another person except where due reference is 

made in the thesis itself.  

 

Bao-Kuan Wu  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 iii 

Synopsis 

Dysmenorrhoea is the most common gynaecological complaint among adolescent 

females. Although many drugs are available and approved for the use in treatment of 

primary dysmenorrhoea, Taiwanese adolescents are influenced by traditional Chinese 

beliefs and tend to choose more natural ways to manage primary dysmenorrhoea. 

Foot reflexology, a non-pharmacological folk therapy, has been claimed to alleviate 

primary dysmenorrhoea. To date, no randomised trials have been conducted to 

investigate the effect of foot reflexology on primary dysmenorrhoea.  

This randomised controlled trial was designed to examine the effect of Father Josef‘s 

method of reflexology on primary dysmenorrhoea in Taiwanese adolescent students. 

Data were collected from three secondary high schools and one junior college in 

2008 in Taiwan with approval from Griffith University Human Research Ethics 

Committee. Participants aged 15 to 19 years with a pain score of 40 or more on the 0 

to 100 Numeric Rating Scale for Period Pain (NRS for Period Pain) were asked to 

participate. One-hundred and twenty-two adolescent students were randomly 

allocated to a reflexology group or a massage group. The reflexology group received 

Father Josef‘s method of foot reflexology (n = 61); the massage group received foot 

massage with light touch (n = 61). Both groups received one treatment of 30 minutes 

duration within the first 48 hours of menstruation for two menstrual periods. 

Outcome measures included the Demographic Information Questionnaire, the NRS 

for Period Pain, the Chinese Menstrual Distress Questionnaire, the Chinese 

Menstrual Attitudes Questionnaire, and the Self-Care Scale for Dysmenorrhic 

Adolescents, along with eardrum temperature, heart rate and blood pressure.  

Ninety-seven participants completed this study with 50 in the foot reflexology group 

and 47 in the foot massage group. The average age of menarche was 12.2 years. The 

majority of adolescents experienced their first episode of painful menstruation within 

two years after menarche. In addition, the prevalence of dysmenorrhoea positively 

correlates to a family history of dysmenorrhoea. The physician consultation rate in 

this study (46.7%) is higher than in previous studies (7.1% to 23.4%). Adolescents‘ 

attitudes toward menstruation and self-care behaviours for dysmenorrhoea are 

multidimensional and influenced by cultural factors, health beliefs, educational 
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background and menstrual discomfort. The use of the Internet to search for health 

information among Taiwanese adolescents is becoming more popular. The study also 

found that the most frequently reported methods perceived as effective in managing 

dysmenorrhoea were heat application, rest and pain medication. In addition, 

Taiwanese adolescents most frequently turned to their mother for advice regarding 

methods for dealing with dysmenorrhoea. Among health professionals, nurses are 

most frequently asked for help by adolescents with dysmenorrhoea.  

Using a mixed between–within subjects analysis of variance, NRS for Period Pain 

decreased significantly over the two treatment sessions and the six menstrual cycles 

in both the foot reflexology group and foot massage group. In treatment session 2, 

changes for NRS for Period Pain were statistically significantly lower in the foot 

reflexology group as compared with the foot massage group. Menstrual distress 

symptoms, heart rate and systolic blood pressure decreased significantly over time 

but group differences were not significant. Furthermore, there were no significant 

differences observed between the two groups on eardrum temperature or diastolic 

blood pressure; however, a within-group comparison identified that foot reflexology 

significantly elevated eardrum temperature and reduced diastolic blood pressure 

immediately after the treatment. In comparison, an increase in eardrum temperature 

in the foot massage group was not significant. Furthermore, a decrease in diastolic 

blood pressure in the foot massage group was significant in treatment session 1, but it 

was not significant in treatment session 2. No serious adverse events occurred during 

this study. Additional benefits of receiving foot reflexology are relaxation, improving 

quality of sleep and improving bowel habits. 

In conclusion, this study has contributed to the body of knowledge about 

gynaecological characteristics, attitudes toward menstruation, self-care behaviours in 

managing dysmenorrhoea and effect of foot reflexology on Taiwanese adolescents 

with primary dysmenorrhoea. Although duplication of this study is needed, this is the 

first controlled study to provide evidence that foot reflexology and foot massage can 

be effective non-invasive interventions for relieving dysmenorrhoea. Findings from 

this study provide nurses with additional nursing interventions to offer young women 

with primary dysmenorrhoea. 
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CHAPTER 1 

Introduction 

For many girls, menstruation is a time to celebrate the transition from girlhood to 

womanhood; however, a significant proportion of girls suffer from dysmenorrhoea – a 

medical term for painful periods. The aim of this research is to test the effect of foot 

reflexology on primary dysmenorrhoea in Taiwanese adolescent female students. The 

intent of the foot reflexology intervention is to reduce symptoms of primary 

dysmenorrhoea, specifically menstrual pain.  

Dysmenorrhoea is commonly divided into two subcategories: primary and secondary 

(Proctor, Murphy, Pattison, Suckling, & Farquhar, 2007). Primary dysmenorrhoea is 

defined as painful menstruation without an identifiable organic pathology; in contrast, 

secondary dysmenorrhoea is pelvic pain associated with an identifiable pathological 

condition, such as endometriosis or ovarian cysts (Lefebvre et al., 2005). Primary 

dysmenorrhoea is the most common gynaecological complaint among adolescent 

females (Harel, 2008). In Taiwan, the prevalence of dysmenorrhoea among adolescent 

females and young women is 62.1% to 73.3% (Chang, 2008; Chiou & Wang, 2004; 

Lin & Lee, 1987).  

The major symptom of primary dysmenorrhoea is menstrual pain (Harel, 2006), which 

may last for 48 hours or more after the onset of the menstrual bleeding (Coco, 1999; 

Dawood, 2006; Deligeoroglou, 2000; Lefebvre et al., 2005). Other symptoms are 

nausea, vomiting, loss of appetite, backaches, leg aches, weakness, diarrhoea, 

headaches, sleeplessness, urinary frequency, facial blemishes, flushing, general aching, 

depression, irritability, nervousness, fatigue or dizziness (Coco, 1999; Dawood, 2006; 

Deligeoroglou, 2000; Doty & Attaran, 2006; Harel, 2006; The International 

Association for the Study of Pain, 2007). The consequences of dysmenorrhoea may 

involve an impaired quality of personal and social life with a high degree of associated 

mood disorders, sleep disturbance and limitations in performance of daily activities 

(Tu, Bettendorf, & Shay, 2007).  

The developing awareness of primary dysmenorrhoea and the impact on the lives of 

menstruating women raises the question of how best to relieve the symptoms and 

distress. Despite the high occurrence and severity of primary dysmenorrhoea, many 
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studies suggest that it is not managed efficiently (Campbell & McGrath, 1997; 

Campbell & McGrath, 1999; Han, Hur, Buckle, Choi, & Lee, 2006; O'Connell, Davis 

& Westhoff, 2006). Although the efficacy of conventional treatments for primary 

dysmenorrhoea is high, the failure rate is around 10–25% (Chan, 1983) and there are a 

number of associated adverse effects (Hernandez-Diaz & Garcia-Rodriguez, 2001; 

Lefebvre et al., 2005; Marjoribanks, Proctor & Farquhar, 2003; Proctor, Roberts & 

Farquhar, 2001). Many young women are seeking complementary and alternative 

methods to manage their menstrual discomfort (Campbell & McGrath, 1999; Chen, 

Lin, Heitkemper, & Wu, 2006; O'Connell et al., 2006). Furthermore, Taiwanese 

adolescents—influenced by traditional Chinese culture and personal beliefs—do not 

always take medications consistently and effectively, and would benefit from 

additional information on menstrual pain management (Chen et al., 2006).  

Father Josef‘s method of foot reflexology has been practiced as a folk treatment 

modality in Taiwan for the last three decades. It is defined by Eugster and Cheng 

(2007) as follows: 

Father Josef‘s method of reflexology is a form of stimulation by the application 

of pressure techniques to the pathological reflex areas of the feet resulting in 

the exchange of messages/signals/warnings among nerves and meridians in the 

body to improve the functions of each organ. This stimulation allows the 

internal systems of the body to work on balancing its yin-yany, metabolic, and 

physical mechanisms (p. 36).   

The benefits of reflexology include, but are not limited to, regulating the body‘s bio-

signals to boost a healing response for the body, modulating Qi and Blood circulation, 

supporting immune system functions, calming the nerves and alleviating pain, and 

promoting relaxation (Eugster & Cheng, 2007). From anecdotal evidence, reflexology 

is used to treat a variety of conditions such as menstrual problems, pain, 

gastrointestinal tract disturbances and skin problems (Botting, 1997); however, a lack 

of scientific evidence of its effectiveness hinders the use of foot reflexology in 

mainstream clinical practice (Botting, 1997). To date, apart from this research it 

appears that there have been no other randomised trials conducted to examine the 

effect of foot reflexology on primary dysmenorrhoea.  

The chapter begins with a discussion of dysmenorrhoea, which includes classification, 

prevalence, clinical features, diagnosis, aetiology, risk factors and treatment options. 
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To provide the context for examining the ability of foot reflexology to relieve primary 

dysmenorrhoea for women, a description of foot reflexology is provided. The role of 

nurses in providing care for women with primary dysmenorrhoea using foot 

reflexology treatment is discussed. Finally, the thesis framework is provided.  

Background to the study 

Dysmenorrhoea 

The word dysmenorrhoea is derived from the Greek words dys (difficult), menor 

(monthly) and rhea (flow) (Lefebvre et al., 2005). In traditional Chinese medicine, 

dysmenorrhoea is known as tong jing. Tong is a common character used for the idea of 

pain. Jing demonstrates simply the idea of passageway. Tong Jing means pain during 

menstruation.   

Classification 

Dysmenorrhoea has been commonly divided into two distinct types: primary and 

secondary. Primary dysmenorrhoea is menstrual pain without an identifiable organic 

pathology, with onset typically just after menarche (Dawood, 2006). In contrast, 

secondary dysmenorrhoea is pelvic pain associated with organic pathology, such as 

endometriosis, ovarian cyst or pelvic infections, and onset may be years after 

menarche (Proctor et al., 2007).  

When reviewing older studies, primary dysmenorrhoea was further divided into two 

subtypes: spasmodic and congestive. Delton (1968) defined spasmodic dysmenorrhoea 

as spasms of acute pain in the sub-abdominal area, radiating to the inner sides of the 

thighs, and occasionally to the lower back on the first day of menstruation and 

sometimes so severe as to cause vomiting and fainting. Conversely, congestive 

dysmenorrhoea was the result of water retention. The characters of congestive 

dysmenorrhoea were increasing heaviness and dull pain in the lower abdomen as well 

as other parts of the body including the breasts and ankles accompanied by lethargy, 

depression and irritability several days before menstruation. What was in the past 

labelled congestive dysmenorrhoea seems similar to what is now called premenstrual 

dysphonic disorder (Drach, 2006). On the other hand, what is now called primary 

dysmenorrhoea was in the past labelled as spasmodic dysmenorrhoea.  
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Dysmenorrhoea may also be classified as mild, moderate and severe. Andersch and 

Milsom (1982) defined mild dysmenorrhoea as ―menstruation is painful but seldom 

inhibits the woman‘s normal activity, and analgesics are seldom required‖.  In addition, 

they defined moderate dysmenorrhoea as ―menstruation affected daily activity and 

required analgesics to give relief from menstrual pain, that absence from work or 

school is unusual‖; severe dysmenorrhoea was ―menstruation that clearly inhibited 

activity, the effect of analgesics is poor, and the woman suffers from menstrual distress 

symptoms—for example headache, tiredness, nausea, vomiting, and diarrhoea‖. 

Differently, Derman et al. (Derman, Kanbur, Baltaci, Akbayrak & Tokur, 2004) 

defined mild dysmenorrhoea as ―menstrual pain occurs during the first day of bleeding, 

there are minimal other symptoms and the individual can continue to function 

normally‖.  They defined moderate dysmenorrhoea as ―menstrual pain lasts for two to 

three days with troublesome additional symptoms—for example nausea, vomiting, 

diarrhoea or headache requiring time out from usual activities‖—and severe 

dysmenorrhoea as ―intense, cramping pain that lasts for two to seven days, usually 

disabling and accompanied by gastrointestinal or vascular symptoms, and significantly 

disrupts normal life‖. 

Prevalence 

Dysmenorrhoea, or painful menses, is a painful condition that affects more than 50% 

of menstruating women to some degree (Dawood, 2006). Although it is difficult to 

determine the precise prevalence of dysmenorrhoea because of the wide variation in 

operational definitions, lack of standardised diagnostic tools and diverse study 

populations, studies consistently report a high prevalence across strata of age and 

nationality. The prevalence of dysmenorrhoea estimates vary from 22% to 94% and is 

highest in adolescent women (Andersch & Milsom, 1982; Banikarim, Chacko, & 

Kelder, 2000; Bernis, Montero, & Castro, 1999; Chang, 2008; Chiou & Wang, 2004; 

French, 2005; Goldstein-Ferber & Granot, 2006; Gruber & Wildman, 1987; Hillen, 

Grbavac, Johnston, Straton, & Keogh, 1999; Lee, Chen, Lee, & Kaur, 2006; Lin & Lee, 

1987; Loto, Adewumi, & Adewuya, 2008; Polat et al., 2009; Poureslami & Osati-

Ashtiani, 2002; Shin et al., 2005; Tangchai, Titapant, & Boriboonhirunsarn, 2004; 

Teperi & Rimpela, 1989). Details of these cross-sectional, descriptive studies are 

shown in Table 1.1.  
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Table 1.1 Studies examining prevalence of dysmenorrhoea 

Author/s & Year Country 
Number of 

women 

Mean age ± 

SD 
Prevalence 

Andersch & Milsom, 1982 Sweden 596 19 72% 

Banikarim et al., 2000  USA 706  16±1.4  85% 

Bernis et al., 1999  Spain 1147  14-20  63% 

Chang, 2008 Taiwan 103 19.7±1.4 62% 

Chiou, 2004  Taiwan 760  16.7±0.5  73% 

Goldstein-Ferber & Granot, 2006  Arab 160  15.7±0.8  45% 

Gruber & Wildman, 1987  USA 293  17-24  94% 

Hillen et al., 1999  Australia 388  15-17  80% 

Lee et al, 2006  Malaysia 2411 15.4±1.8 68% 

Lin & Lee, 1987  Taiwan 3558  11-19  71% 

Loto et al., 2008 Nigeria 408 22.13±2.9  81% 

Polat et al., 2009 Turkey 1266 21.02±2.1 88% 

Poureslami & Osati-Ashtiani, 2002 Iran 250 15-18 71% 

Shin et al., 2005  Korea 
646  

591  

10-20  

21-30  

22% 

33% 

Tangchai et al., 2004  Thailand 789  16-19  84% 

Teperi & Rimpela, 1989  Finland 1016  16  77% 

 

The consequences of untreated dysmenorrhoea include personal disruption to family 

and community, and has national economic implications. It has been reported that 

dysmenorrhoea is the leading cause of lost working hours and school absences among 

adolescent and young women. Thirteen to forty five per cent of young women reported 

missing or reducing time at school due to menstrual pain (Gruber & Wildman, 1987; 

Hillen et al., 1999). Similarly, in a previous study of 198 Taiwanese adolescent girls 

with dysmenorrhoea, 92.4% of participants reported a mild to severe impact on daily 

activity with 25.3% absent from class at least sometimes (Chen & Chen, 2005). 

Furthermore, in the mid 1980s, dysmenorrhoea was estimated to cause a loss of 600 

million work hours in the United States, leading to an economic loss of two billion 

dollars annually (Dawood, 1984). This figure may be much higher today.   

Clinical features  

Primary dysmenorrhoea is most commonly prevalent in adolescent females aged 

between 15 and 19 years, declining thereafter (The International Association for the 

Study of Pain, 2007). It is generally agreed that primary dysmenorrhoea is related to 
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ovulation. The ovaries may take as long as five years to mature from the time of 

menarche (Friederich, 1983); therefore, primary dysmenorrhoea does not usually occur 

with menarche. Women with primary dysmenorrhoea are typically pain-free at 

menarche with the initial onset of primary dysmenorrhoea possibly commencing 

within 6 to 12 months after menarche and usually starting 2 to 3 years after menarche 

with the establishment of ovulation and may continue throughout the reproductive 

years (Doty & Attaran, 2006; Harel, 2006; Juang, Yen, Horng et al., 2006).   

Menstrual pain during menstruation is the most common symptom of primary 

dysmenorrhoea (Harel, 2006). The pain is often characterised as crampy and colicky in 

the suprapubic region that may radiate to lower quadrants, the lumbar area and the 

thighs (Tu et al., 2007). It usually begins sometime between several hours before and a 

few hours after the onset of the menstrual bleeding, is most intense in the first 24 to 36 

hours and may persist for up to 48 hours or more (Coco, 1999; Dawood, 2006; 

Deligeoroglou, 2000; Lefebvre et al., 2005). Menstrual cramps are frequently 

accompanied by nausea, vomiting, loss of appetite, backaches, leg aches, weakness, 

diarrhoea, headaches, sleeplessness, urinary frequency, facial blemishes, flushing, 

general aching, depression, irritability, nervousness, fatigue or dizziness (Coco, 1999; 

Dawood, 2006; Deligeoroglou, 2000; Doty & Attaran, 2006; Harel, 2006; The 

International Association for the Study of Pain, 2007). Symptoms peak with the 

heaviest menstrual flow and usually last less than one day, but pain may continue for 

48 hours or more (Lefebvre et al., 2005).  

Secondary dysmenorrhoea may appear at menarche although often appears suddenly 

several years after the onset of menarche (Proctor et al., 2007; Reid, 1997; Ryan, 

Stolpen, & Van Voorhis, 2006). It generally occurs in women in their 20s or later 

(Miller, 1997). Secondary dysmenorrhoea is characterised by a dull, continuous, 

diffuse abdominal pain (Miller, 1997) that may start one to two weeks before 

menstrual flow and continues beyond the cessation of menstrual bleeding (The 

International Association for the Study of Pain, 2007). Other symptoms of secondary 

dysmenorrhoea depend on underlying pathology. The pain may be accompanied by 

backache, fatigue, menorrhagia or dyspareunia (Miller, 1997). If secondary 

dysmenorrhoea is caused by a pelvic infection, clinical signs include abdominal pain, 

vaginal discharge, fever, lymphadenopathy and an increase in white blood cell count 

and erythrocyte sedimentation rate (Polus, Henry, & Walsh, 1996). 
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Diagnosis  

There is a lack of standardised tests for diagnosis and measurement of primary 

dysmenorrhoea (Jabbour, Kelly, Fraser, & Critchley, 2006). The diagnosis of primary 

dysmenorrhoea is usually made by exclusion from secondary dysmenorrhoea, and no 

specific laboratory tests are available to confirm the diagnosis (Dawood, 2006; 

Howard, Perry, Carter, & El-Minawi, 2000; Miller, 1997). Negative findings on 

laparoscopy is the only procedure to make a definite diagnosis of primary 

dysmenorrhoea, which is not practical in routine clinical practice (Lefebvre et al., 

2005). The typical history and the lack of any abnormal findings from the physical 

examination are usually sufficient to make the diagnosis of primary dysmenorrhoea 

(Dawood, 2006).  

The diagnostic history focuses on menstrual history including age at menarche, length 

and regularity of menstrual cycles, date of last two menses, duration and amount of 

bleeding, onset and character of menstrual cramps, other menstruation associated 

symptoms, response to analgesic medication, sexual activity, sexual abuse history, 

contraception, condom use, history of sexually transmitted disease, vaginal discharge, 

school performance and school/work absenteeism, and family history of menstrual 

disorders (Harel, 2006; Lefebvre et al., 2005).         

It is appropriate to perform an abdominal examination to rule out palpable pathology 

(French, 2005; Lefebvre et al., 2005). Pelvic examination is not necessary in young 

adolescents with a typical primary dysmenorrhoea history who have never been 

sexually active (French, 2005; Lefebvre et al., 2005). Primary dysmenorrhoea is 

diagnosed when a patient presents low anterior pelvic pain beginning in adolescence, 

occurs in association with menstrual periods, and the history and physical examination 

suggest no pelvic pathology (French, 2005).  

Aetiology  

To date, the precise mechanisms responsible for the symptoms of primary 

dysmenorrhoea are still unclear (The International Association for the Study of Pain, 

2007). Many theories have been proposed as a cause of primary dysmenorrhoea, 

including obstruction theory, myometrial activity, neuromuscular factors, hormonal 

influence, prostaglandins, vasopressin and psychological factors (Deligeoroglou, 2000). 
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None of these have strong experimental support with the exception of the 

prostaglandins theory (Chan, 1983). Recent research has identified the higher level of 

prostaglandins F
2
α and E

2
 as a major factor in primary dysmenorrhoea (Coco, 1999; 

Howard et al., 2000).  

Prostaglandins F
2
α and E

2
 identified in the endometrium and menstrual fluid from 

normal and dysmenorrhoeic participants suggested a causal role of prostaglandins in 

primary dysmenorrhoea (Pickles, Hall, Best, & Smith, 1965). Since then, growing 

evidence from clinical and experimental studies has suggested primary dysmenorrhoea 

is related to an elevated level of uterine prostaglandins. Measurement of prostaglandin 

F
2
α and E

2
 levels in the human endometrium throughout the normal menstrual cycle by 

bioassay showed low levels during the follicular phase and the early luteal phase, and 

increased levels in the second half of the menstrual cycle reaching their highest levels 

during menstruation (Downie, Poyser, & Wunderlich, 1974). However, the reason for 

the abnormal prostaglandin levels is uncertain. Furthermore, more severe 

dysmenorrhoea presents in women who have higher levels of prostaglandins in their 

menstrual fluid. Uterine prostaglandin production is up to seven times greater in 

women with clinically diagnosed dysmenorrhoea compared to controls (Ostad, Soodi, 

Shariffzadeh, Khorshidi, & Marzban, 2001).  

Prostaglandins have powerful vascular and smooth-muscle-stimulating properties 

(Salamonsen, Kovacs, & Findlay, 1999). When prostaglandins are administered to 

women in clinical trials, they develop dysmenorrhoea-like cramping abdominal pain 

and occasional menstrual bleeding. Excessive endometrial prostaglandin production is 

thought to cause abnormal uterine hypercontractility, reduced uterine blood flow, 

uterine hypoxia, and hypersensitisation of pain fibres (Jabbour et al., 2006; Slap, 2003; 

Tu et al., 2007). When prostaglandins enter into the circulation and plasma 

concentrations of prostaglandins increase, it can induce other systemic symptoms 

characteristically associated with primary dysmenorrhoea such as diarrhoea, nausea, 

vomiting, headache and syncope (Howard et al., 2000). Primary dysmenorrhoea occurs 

most with ovulatory cycles and steroid hormones affect both uterine prostaglandin 

concentration and myometrial contractility; however, no consistent abnormality of the 

hormone levels has been found in those with dysmenorrhoea.  
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An abnormal increase in endometrial prostaglandin levels leads to vasoconstriction and 

elevation of intrauterine pressure (Dmitrovic, Peter, Cvitkovic-Kuzmic, Strelec, & 

Kereshi, 2003). Women with primary dysmenorrhoea have elevated Doppler blood 

flow resistance index values and impaired uterine blood flow in the smaller branches 

of the uterine arteries compared to women with eumenorrheaic throughout the whole 

cycle (Dmitrovic et al., 2003). Dmitrovic et al. (2003) reported that there was a 

significant difference in Doppler blood flow resistance index values among the mild 

and severe dysmenorrheaic group in the luteal phase for the arcuate artery compared to 

the control group (eumenorrheaic group). In addition, there was a significant difference 

in Doppler blood flow resistance index values among the mild and severe 

dysmenorrheaic group in all the three measurement periods (the first day of the cycle, 

follicular phase and luteal phase) for the radial and spiral arteries compared to the 

eumenorrheaic group. They also reported that the intrauterine pressure is higher in 

women with dysmenorrhoea. In normal menstruation, intrauterine rest pressure is 5 to 

15 mmHg, a contraction occurs from every 3 to 10 minutes and lasts half a minute, and 

the pressure goes up to 80 mmHg. Differently, women with primary dysmenorrhoea, 

intrauterine rest pressure is 80 to 100 mmHg, a contraction occurs every 15 seconds 

and lasts 90 seconds, and the pressure goes up to 400 mmHg. Increased intrauterine 

pressure is associated with decreased blood flow to the uterus and resulting uterine 

ischemia may cause menstrual cramps.  

Risk factors 

Many studies have addressed a potential correlation between primary dysmenorrhoea 

and risk factors such as age at menarche, current age, duration and amount of 

menstrual flow, parity, body weight, smoking, physical activity, alcohol consumption, 

diet, psychological variables and history of sexual abuse. However, the conclusions of 

these studies are not definitive and are often contradictory.  

Age at menarche and current age  

The relationship between age at menarche and dysmenorrhoea is contradictory. 

Previous studies found that earlier age at menarche was related to an increase in the 

occurrence, severity, and duration of dysmenorrhoea (Andersch & Milsom, 1982; 

Balbi et al., 2000; Harlow & Park, 1996; Patel, Tanksale, Sahasrabhojanee, Gupte, & 
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Nevrekar, 2006; Tangchai et al., 2004). Conversely, the study by DiCintio et al. (1997) 

reported no clear relationship between age at menarche and dysmenorrhoea. 

Age has a significant effect on the severity of primary dysmenorrhoea; older women 

are more likely to experience a decrease in the severity and prevalence of primary 

dysmenorrhoea. Primary dysmenorrhoea frequently occurs in women aged 15 to 24 

years and then declines in women aged 25 to 34 years (Walraven et al., 2002). 

Similarly, The International Association for the Study of Pain (2007) reported that 

primary dysmenorrhoea is most common between the ages of 15 and 19 years, and 

declining thereafter. A longitudinal study of the natural history of primary 

dysmenorrhoea reported that older age was associated with less severe dysmenorrhoea 

(Weissman, Hartz, Hansen, & Johnson, 2004). Furthermore, a study by Juang, Yen, 

Horng et al. (2006) found that the severity of menstrual pain decreased significantly 

after age 40 for nulliparous women with primary dysmenorrhoea.      

Duration and amount of menstrual flow  

Duration and amount of menstrual flow as risk factors for dysmenorrhoea are 

controversial. According to many studies, long and heavy menstrual flow has been 

associated with an increased risk of dysmenorrhoea (Andersch & Milsom, 1982; Balbi 

et al., 2000; DiCintio et al., 1997). Conversely, Tangchai et al. (2004) reported that 

dysmenorrhoea was not associated with the duration of the menstrual cycle and 

amount of bleeding in each cycle. 

Parity 

Anecdotally, dysmenorrhoea may lessen after childbirth with some research showing a 

significant positive impact of childbirth on dysmenorrhoea (Andersch & Milsom, 1982; 

Juang, Yen, Twu et al., 2006; Weissman et al., 2004). In a study by Juang, Yen, Twu 

et al. (2006), both the length of gestation and the mode of birth had an impact on 

primary dysmenorrhoea. Women who had spontaneous birth had a significantly greater 

improvement in symptoms than women experiencing a caesarean section. Furthermore, 

women experiencing birth of a term infant reported greater improvement in symptoms 

than women experiencing a preterm birth. Similarly, two previous studies found that 

parous women had significantly less dysmenorrhoea than women who had never been 
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pregnant or women who had experienced a medical or spontaneous abortion (Andersch 

& Milsom, 1982; Weissman et al., 2004).   

Body weight  

The evidence concerning the relationship between body weight and dysmenorrhoea is 

limited. In one study, overweight women had twice the risk of reporting no 

improvement in menstrual pain after age 40 (Juang, Yen, Horng et al., 2006). Similarly, 

being overweight was an important risk factor for menstrual cramps and doubled the 

odds of having a long pain episode (Harlow & Park, 1996). Being overweight or obese 

was more frequently reported among women with dysmenorrhoea than those without 

(Strine, Chapman, & Ahluwalia, 2005). On the other hand, researchers found that 

being underweight was significantly associated with dysmenorrhoea (Tangchai et al., 

2004). Controversially, no significant correlation between body weight and 

dysmenorrhoea was reported by Andersch and Milsom (1982). 

Smoking  

The relationship between cigarette smoking and dysmenorrhoea is inconsistent. 

Previous studies reported that women who smoked tended to experience more severe 

menstrual cramps compared to non-smokers (Harlow & Park, 1996; Strine et al., 2005; 

Teperi & Rimpela, 1989). In another study, it was found that women exposed to 

environmental tobacco smoke had a significantly increased incidence of 

dysmenorrhoea (Chen et al., 2000). Controversially, an earlier study by Andersch and 

Milsom (1982) reported that the severity of dysmenorrhoea was actually reduced in 

smokers compared to non-smokers, while Jarrett, Heitkemper, and Shaver (1995) 

found no difference in smoking rates between women with and without 

dysmenorrhoea.    

Alcohol consumption  

The relationship between alcohol consumption and primary dysmenorrhoea is 

controversial. Frequent alcohol consumption was shown to decrease the probability of 

having menstrual cramps in a study conducted by Harlow and Park (1996). Other 

studies have shown the opposite effect of alcohol (Balbi et al., 2000; Strine et al., 2005; 

Teperi & Rimpela, 1989). These studies found that young women consuming alcohol 

had a significantly higher prevalence of severe menstrual pain than non-drinkers. A 



 

 12 

study by Jarrett, Heitkemper, and Shaver (1995) found no difference in alcohol use 

between none-to-mild dysmenorrhoeal and moderate-to-extreme dysmenorrhoeal 

groups.    

Physical activity  

The link between physical activity and dysmenorrhoea has not been consistently 

demonstrated with one study showing that girls with a low frequency of physical 

activity had a significantly higher prevalence of severe menstrual pain than others 

(Teperi & Rimpela, 1989). In other studies, no significant difference in the physical 

activity between women with and without dysmenorrhoea was reported (Harlow & 

Park, 1996; Jarrett et al., 1995).  

Diet  

There has been some evidence that links diet to dysmenorrhoea. Young women who 

skipped breakfast had a significantly higher level of dysmenorrhoea symptoms 

compared to young women who ate breakfast (Fujiwara, 2003). Furthermore, 

increasing fish, eggs and fruit intake decreased the frequency of pain during 

menstruation (Balbi et al., 2000). In contrast, DiCintio et al. (1997) reported that 

increased egg and cheese intake showed a modest positive association with 

dysmenorrhoea.  

Psychological variables  

Many studies have focused on the relationship between primary dysmenorrhoea and 

psychosocial variables such as depression, anxiety and negative menstrual attitudes. 

Several studies found that women with dysmenorrhoea were significantly more likely 

to report anxiety and depression than women without dysmenorrhoea (Alonso & Coe, 

2001; Patel et al., 2006; Strine et al., 2005). The results are consistent with three earlier 

studies (Granot et al., 2001; Reynolds, 1969; Whittle, Slade, & Ronalds, 1987), which 

concluded that women with dysmenorrhoea had higher levels of anxiety than women 

without menstrual pain. Furthermore, many studies examined the relationship between 

menstrual attitudes and dysmenorrhoea. As expected, results consistently showed that 

negative attitudes toward menstruation were strongly associated with menstrual pain 

(Alonso & Coe, 2001; Chen & Chen, 2005; Chiou & Wang, 2004; Lu, 2001).  
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Sexual assault  

The literature suggests that a history of sexual assault is related to the presence of 

symptoms of dysmenorrhoea. In a study by Golding (1994), women who had 

experienced sexual assault were more likely to report menstrual pain, menstrual 

irregularity and pain during intercourse. Similarly, a systematic review of risk factors 

for dysmenorrhoea conducted by Latthe et al. (2006) identified that a history of sexual 

assault had a positive correlation with dysmenorrhoea.  

Treatment options  

There are three approaches to the management of primary dysmenorrhoea: 

pharmacological options, surgical options, and complementary and alternative options 

(Dawood, 2006; Lefebvre et al., 2005). The pharmacological approach has been well 

documented for efficacy by a large body of randomised controlled trials (Marjoribanks 

et al., 2003; Proctor et al., 2001). In contrast, the evidence to support the use of 

complementary and alternative options and surgical options for primary 

dysmenorrhoea is limited (Lefebvre et al., 2005; Proctor, Hing, Johanson, & Murphy, 

2006; Proctor, Latthe, Farquhar, Khan, & Johanson, 2005; Proctor et al., 2007; Proctor, 

Smith, Farquhar, & Stones, 2002; Zhu, Proctor, Bensoussan, Smith, & Wu, 2007).    

Pharmacological options  

Because the high concentration of prostaglandin F
2
α and E

2
 in menstrual fluid has been 

implicated as a major cause of primary dysmenorrhoea, suppression of prostaglandin 

synthesis has become the main treatment. Nonsteroidal anti-inflammatory drugs 

(NSAIDs) and oral contraceptive pills (OCPs) are the main pharmacological therapies 

for dysmenorrhoea, which both act by suppressing prostaglandin levels (Zhu et al., 

2007). Many studies have demonstrated the efficacy of NSAIDs in relieving primary 

dysmenorrhoea, which block endometrial prostaglandin production and have direct 

analgesic properties at the central nervous system level (Dawood, 2006; Dawood & 

Khan-Dawood, 2007; Zhu et al., 2007). Although menstrual fluid volumes are not 

affected by NSAIDs, menstrual fluid prostaglandin levels are significantly decreased, 

which in turn reduces uterine contractions and provides pain relief (Dawood & Khan-

Dawood, 2007). The OCPs relieve menstrual pain by suppressing ovulation and 

thinning the endometrial lining (Kido et al., 2007) thereby reducing menstrual fluid 

volume, prostaglandin production, uterine contractions and menstrual pain.  
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There is abundant evidence of the effectiveness of NSAIDs in providing pain relief 

from dysmenorrhoea. According to the Primary Dysmenorrhoea Consensus Guidelines, 

women suffering from primary dysmenorrhoea should be offered NSAIDs as a first-

line treatment for the relief of pain unless a contradiction for the use of NSAIDs exists 

(Lefebvre et al., 2005). A Cochrane meta-analysis of NSAIDs for primary 

dysmenorrhoea in 2003 concluded that: 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are an effective treatment for 

dysmenorrhoea, though women using them need to be aware of the significant 

risk of adverse effects. There is insufficient evidence to determine which (if 

any) individual NSAID is the most safe and effective for the treatment of 

dysmenorrhoea (Marjoribanks et al., 2003). 

NSAIDs are highly efficacious for managing primary dysmenorrhoea with 50% to 

70% of women reporting satisfactory relief and up to 90% reporting partial relief 

(Miller, 1997). There are, however, many adverse effects of NSAIDs including nausea, 

indigestion, headache, drowsiness, dizziness and dryness of mouth (Marjoribanks et al., 

2003). Furthermore, the majority of NSAIDs have possible long-term adverse effects 

involving upper gastrointestinal bleeding and perforation, acute liver injury, acute 

renal injury, heart failure and adverse reproductive outcomes such as anovulation and 

infertility (Hernandez-Diaz & Garcia-Rodriguez, 2001).  

OCPs are another effective therapy for treatment of primary dysmenorrhoea (with the 

added advantage of providing contraception), providing relief for more than 90% of 

women (Coco, 1999). A Cochrane meta-analysis of combined OCP as treatment for 

primary dysmenorrhoea in 2001 concluded that OCPs with medium-dose oestrogen 

and 1st/2nd generation progestogens are more effective than placebo for 

dysmenorrhoea (Proctor et al., 2001). There are possible adverse effects of the use of 

OCPs that accompany the use of oestrogen and progesterone. Oestrogen-related side 

effects may include nausea, vomiting, headaches, breast tenderness, changes in body 

weight, venous thrombosis and arterial disease (Proctor et al., 2001). The adverse 

effects of the use of progesterone may include acne, weight gain, increased hair growth 

and depression (Proctor et al., 2001). While OCPs can be an effective primary 

dysmenorrhoeal treatment, this treatment may not suitable for all women, especially 

those pursuing pregnancy. 
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Surgical options  

Observational studies have supported the use of laparoscopic uterine nerve ablation 

(LUNA) and presacral neurectomy (PSN) for primary dysmenorrhoea (Proctor et al., 

2005). Both LUNA and PSN interrupt the majority of the cervical sensory nerve fibres, 

and thus have the potential to diminish uterine pain (Latthe, Proctor, Farquhar, 

Johnson, & Khan, 2007). A Cochrane meta-analysis of surgical interruption of pelvic 

nerve pathways for primary and secondary dysmenorrhoea in 2005 concluded that 

there was some evidence of effectiveness of LUNA when compared to a control or no 

treatment, and long-term laparoscopic PSN was shown to be significantly better than 

LUNA (Proctor et al., 2005). However, there is limited evidence to support the use of 

surgical interruption for the management of primary dysmenorrhoea. The 

complications of PNS may include constipation as well as urinary urgency (Latthe et 

al., 2007; Lefebvre et al., 2005). The risks of LUNA are bleeding, ureteral lesions, and 

pelvic support disorders (Lefebvre et al., 2005). The Primary Dysmenorrhoea 

Consensus Guidelines suggested that surgical options may be considered as the final 

diagnostic and therapeutic option in the management of dysmenorrhoea (Lefebvre et 

al., 2005).             

Complementary and alternative options  

Although the use of NSAIDs and OCPs for the treatment of primary dysmenorrhoea 

have been successful, two thirds of women suffering from menstrual cramps are 

dissatisfied with the treatment options available (Hewison & Akker, 1996). Some 

drawbacks of the use of conventional treatments are the possible failure rate, which is 

around 10–25% (Chan, 1983), and a number of adverse effects where it may be 

contradicted or not tolerated by some women.  

Furthermore, many young women with dysmenorrhoea do not seek medical advice. A 

survey of 706 Hispanic female adolescents found that only 14% of participants had 

consulted a physician (Banikarim et al., 2000). This low rate of consulting a doctor 

about dysmenorrhoea among young women is consistent with a previous study 

reporting only 18% of women sought medical assistance (Hillen et al., 1999).  

Young women seek complementary and alternative methods to manage menstrual 

discomfort. Ninety-eight per cent of adolescents reported using at least one non-
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pharmacological method to manage menstrual discomfort (Campbell & McGrath, 

1999). A cross-sectional study of self-treatment patterns among adolescent girls with 

dysmenorrhoea in the United States found that all participants reported using at least 

one non-pharmacological remedy. The non-pharmacological remedies used by the 

participants were to stay in bed or sleep (84%), take a hot bath (75%), use a heating 

pad (50%), watch television or try to distract themselves (47%) and exercise (30%) 

(O'Connell et al., 2006). Similarly, in a descriptive study of self-care strategies of 

young women with primary dysmenorrhoea in Taiwan (Chen et al., 2006), researchers 

found that reducing physical activity, modifying diet, using herbal remedies or 

medication, applying complementary therapies, paying attention to discomfort 

symptoms and expressing emotion were the self-care strategies of the participants. In 

addition, Chen et al. (2006) reported that Taiwanese female adolescents are gradually 

becoming more attracted to using acupressure, massage and aromatherapy to manage 

primary dysmenorrhoea. 

For the reasons outlined above, there is potential value in the use of complementary 

and alternative options for the treatment of primary dysmenorrhoea. Some of the 

options for the treatment of primary dysmenorrhoea include herbal and dietary 

therapies, transcutaneous electrical nerve stimulation, acupuncture, acupressure, spinal 

manipulation, Chinese herbal medicine, behavioural interventions, aromatherapy, 

reflexology, heat-wrap therapy and other self-help therapies. Many of the 

complementary and alternative therapies have not been well studied. Further 

randomised, controlled studies are needed for these alternative therapies. 

Currently there is lack of evidence to recommend use of herbal and dietary therapies 

for dysmenorrhoea (Dawood, 2006) and further investigation is needed (Proctor & 

Murphy, 2001). A Cochrane meta-analysis in 2001 to assess the effectiveness of herbal 

and dietary therapies for the treatment of primary and secondary dysmenorrhoea 

included magnesium, vitamins B1, vitamins B6, vitamins E, omega-3 fatty acids (fish 

oil) and a combination Japanese herbal supplement called Toki-shakuyaku-san 

(Proctor & Murphy, 2001). Based on only one large randomised controlled trial, 

researchers concluded that 100mg of vitamin B1 daily was more effective in reducing 

menstrual pain than placebo. In addition, magnesium was more effective than placebo 

but the dose and regime of treatment is unclear; vitamins B6, omega-3 fatty acids (fish 

oil), and the Japanese herbal combination were more effective than placebo for 
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menstrual pain relief. Each of findings was based on only one small trial. The efficacy 

of vitamin E was limited (Proctor & Murphy, 2001). A study of rose tea for relief of 

primary dysmenorrhoea in Taiwanese female adolescents found that the 70 adolescents 

who drank rose tea perceived less menstrual pain and distress at one, three and six 

months compared with the 60 control participants (Tseng, Chen, & Yang, 2005).  

Further randomised controlled studies are needed for all of these herbal and dietary 

therapies for dysmenorrhoea.  

Transcutaneous electrical nerve stimulation (TENS) is a non-invasive and effective 

method for treatment of primary dysmenorrhoea (Dawood, 2006). A Cochrane meta-

analysis in 2002 reviewed seven randomised controlled trails of TENS compared with 

placebo or no treatment (Proctor et al., 2002). The review concluded that high 

frequency TENS was more effective for menstrual pain relief than placebo TENS, and 

low frequency TENS was no more effective than placebo TENS. High frequency 

TENS may help relieve menstrual pain; however, there is insufficient evidence to draw 

clear conclusions of the effect of low frequency TENS for dysmenorrhoea (Proctor et 

al., 2002).     

Spinal manipulation is another complementary and alternative therapy that has been 

used for relief of primary dysmenorrhoea. A Cochrane review in 2006 analysed four 

trials of high velocity, low amplitude manipulation (HVLA) and one of the Toftness 

manipulation technique for dysmenorrhoea (Proctor et al., 2006). The review reported 

that the three of smaller trials reported positive results for HVLA; however, one trial 

with an adequate sample size found no difference between HVLA and sham treatment. 

Furthermore, the Toftness manipulation technique was shown to be more effective for 

relief of menstrual pain than sham treatment; however, these findings were based on 

only one small trial. Overall, there is not enough evidence to suggest that spinal 

manipulation is effective for the treatment of menstrual pain (Proctor et al., 2006).    

Chinese herbal medicine (CHM) has been used for thousands of years to prevent, 

diagnose, and treat diseases in China. Currently, it is used for the treatment of primary 

dysmenorrhoea in public hospitals in China (Zhu et al., 2007). A Cochrane meta-

analysis in 2007 assessed the effectiveness of CHM for the treatment of primary 

dysmenorrhoea from 39 randomised controlled trials; 36 of those trials were conducted 

in China, one in Taiwan, one in Japan, and one in the Netherlands (Zhu et al., 2007). 
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The review found positive evidence for the use of CHM in the treatment of primary 

dysmenorrhoea compared to NSAIDs and OCPs, acupuncture and heat compression 

without identifying any significant adverse effects. However, it is difficult to draw firm 

conclusions about the use of CHM in clinical practice due to the methodological 

limitations of the studies included.  

Behavioural interventions have been used for the treatment of dysmenorrhoea 

(Chesney & Tasto, 1975). A Cochrane meta-analysis conducted in 2007 investigated 

the effectiveness of behavioural interventions on dysmenorrhoea. The behavioural 

interventions were compared against each other, placebo and no treatment, or 

conventional treatments (Proctor et al., 2007). The review reported that progressive 

muscle relaxation with or without imagery and relaxation may provide relief of 

menstrual cramps and that pain management training and relaxation plus biofeedback 

may help general menstrual pain. However, the results should be viewed with caution 

due to the small sample size, low methodological quality and age of the trials (all are at 

least 20 years old).  

Aromatherapy is thought to be effective in managing dysmenorrhoea; however, there 

is little published research regarding the use of essential oils for dysmenorrhoea. There 

are two trials that investigated the effect of aromatherapy on symptoms of primary 

dysmenorrhoea (Han et al., 2006; Sun, Huang, Sung, Wang, & Chang, 2005). The 

results of both trials suggested that the use of aromatherapy was effective in decreasing 

menstrual pain. Both trials reported that participants were college students with 

primary dysmenorrhoea and identifiable pelvic pathology was an exclusion criterion. 

Aromatherapy was provided in the form of massage with essential oils diluted in 

carrier oil at a final concentration of 3%. The differences between these two trials are 

the choice of essential oils, the choice of carrier oil and the method of intervention. 

The choice of essential oils included lavender, clary sage and rose in Han et al.‘s study 

(2006) and lavender, clary sage, geranium and marjoram in Sun et al.‘s study (2005). 

In one study, almond oil was chosen as the carrier oil and in the other study sunflower 

oil was used as the carrier oil. In Han et al.‘s study (2006), the experimental and 

placebo groups received 15 minutes of abdominal massage every day beginning one 

week before the start of menstruation and continuing until the first day of menstruation 

in a treatment room equipped with beds warmed by heating pads. In Sun et al.‘s study, 

the participants of the experimental group applied three minutes of abdominal and low 



 

 19 

back massage with blended essential oils for a full menstrual cycle every day, 

beginning on the last day of menstrual flow and continuing until the last day of next 

menstrual flow. 

However, both trials had some limitations that make it difficult to draw firm 

conclusions about the effectiveness of aromatherapy for reducing symptoms of 

primary dysmenorrhoea. The limitations of both trials included small sample sizes (n = 

67 and 54), no information in the quality control of essential oils, lack of justification 

for the aromatherapy formulae used, involving only one menstrual cycle with no 

assessment of blinding and no follow-up investigation. While Han et al.‘s (2006) study 

did use a true placebo and the particpants received the same treatment, the placebo 

treatment used almond oil only meaning it did not match the treatment product exactly, 

particularly in odour. According to Oliff (2005), one of the most difficult issues to 

overcome in aromatherapy interventions is providing a plausible placebo as it is almost 

impossible to have a placebo with the same odour as the intervention. In the study by 

Sun et al. (2005) there were several limitations. First, selection bias existed in the trial 

since there was only one institution involved in the research, participants were self-

selected through their response, and sample size was small. Second, the researchers 

failed to control the dosage of the blended essential oil used by each participant. The 

experimental group applied aromatherapy for a full menstrual cycle. Depending on the 

length of menstrual cycle, participants applied aromatherapy between 21 to 40 days. 

Another limitation is the quality of the intervention. The participants self-administered 

aromatherapy at home, making it difficult for the researcher to control whether the 

intervention was actually being used. Overall, more research is required, particularly in 

determining the direct effects of essential oils. 

Acupuncture, acupressure, and reflexology are also used for dysmenorrhoea. However, 

as the effect of foot reflexology to relieve symptoms of dysmenorrhoea is the focus of 

this study and acupuncture and acupressure are related therapies, studies using these 

modalities are reviewed in Chapter 2. The next section describes the history and 

development of foot reflexology. 

Foot reflexology 

Advocates of foot reflexology believe that managing health starts with taking care of 

the feet first. There is an old saying that ―When trees age, their roots age first; when 
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people age, their feet age first.‖ (Wu, 2005) The International Institute of Reflexology 

defines foot reflexology as a manual technique based on the theory that  there are 

reflex areas in the feet that correspond to all glands, organs and parts of the body 

(Byers, 1983). By using the thumb and fingers to apply pressure to reflex areas on the 

feet, practitioners can help restoring the body‘s balance and health in a natural way – a 

type of preventative maintenance (Byers, 1983). Foot reflexology is believed to not 

only maintain and promote health but also to cure a variety of ailments (Botting, 1997).     

History 

Reflexology, an ancient healing art, has been practiced for thousands of years in 

different parts of the world including China, Egypt and India (Fan, 2006). Some people 

believe that reflexology was developed by the Egyptians as early as 2330 BC, based on 

a wall painting found in the tomb of the Egyptian physician Ankhmahor at Saqqaran 

that shows hand and foot reflexology being administered (Pacific Institute of 

Reflexology, 2004). The translation of the hieroglyphics in the wall painting are as 

follows: ―Don’t hurt me”; the practitioner replies: ―I shall act so you praise” 

(International Institute of Reflexology, 2005). Others believe that reflexology 

originated in ancient China, where it was known as the Method of Toe Observation 

(Kuan Tsu Fa). Its use was recorded roughly 5,000 years ago in a Chinese medical text, 

the Hwang Tee Internal Text, which attested to interest in the foot and its connection to 

general health (B. Kunz & Kunz, 2003). Little is known about the development of 

reflexology since those ancient times. There seems to be no real documentation or 

historical evidence of it again until the publication of several books on the subject of 

reflexology in the 16th century. Two eminent European physicians, Dr Adamus and Dr 

A‘tatis, published one of the earliest books about reflexology in 1958. A second book 

was published by Dr Bell in Leipzig (Pacific Institute of Reflexology, 2004). 

Modern foot reflexology started in America at the beginning of the 20th century when 

Dr William H. Fitzgerald discovered that pressure applied to certain points on the body 

could relieve pain and improve function of certain body organs (Gore, 1993). In 1913, 

he brought his initial findings to the attention of the medical profession while he was 

head of the Nose and Throat Department of Saint Francis Hospital in Hartford, 

Connecticut (Pacific Institute of Reflexology, 2004).  In his research, Dr Fitzgerald 

developed a new system of 10 zones running from the top of the head to the tips of the 
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toes and fingers. He found that there was an energy link between all parts of the body 

falling within a particular zone. When applying pressure to one area, pain could be 

reduced in other areas within that zone (Gore, 1993). The term ―Zone Therapy‖ was 

actually coined by a colleague and student of Fitzgerald‘s, Dr Edwin Bowers, who was 

a medical critic and writer (Pacific Institute of Reflexology, 2004). Dr Fitzgerald‘s 

idea was continued through the work of individuals such as Dr Joseph Riley; his pupil, 

physiotherapist Eunice Ingham; and others, who added their own ideas to the ten-zone 

concept (Kunz & Kunz, 2003). 

Reflexology was further developed by Eunice Ingham, who is known as the mother of 

reflexology, in the 1930s and 1940s (Crane, 2001 ). Ingham mapped the entire body 

into reflexes on the foot and developed the Ingham compression method of reflexology; 

zone therapy was renamed reflexology at this time (International Institute of 

Reflexology, 2005). The difference between zone therapy and reflexology is that zone 

therapy relies solely on the zones to determine the area to be worked, whereas 

reflexology takes the zones as well as the anatomical model to determine the area or 

areas to be worked (International Institute of Reflexology, 2005). Eunice Ingham‘s 

contribution to the practice of reflexology is not only the discovery that the reflexes on 

the feet are a mirror image of all the organs, glands and parts of the body, but also the 

finding that alternating pressure has more effect than just pain reduction as 

demonstrated by Dr Fitzgerald. Furthermore, she brought reflexology to the public and 

non-medical community, and to naturopaths, chiropodists, osteopaths, massage 

therapists and physiotherapists (International Institute of Reflexology, 2005).   

Doreen Bayly, one of Ingham‘s students, was mainly responsible for the introduction 

of reflexology to England by teaching and practicing reflexology in the early 1960s 

(Gore, 1993). Hence, modern reflexologists in the United States and the United 

Kingdom often learn Ingham‘s method first.  

Foot reflexology in Taiwan 

Taiwan is part of the Republic of China (ROC), which includes the islands of Taiwan 

(99% of the total area of ROC), Penghu 澎湖, Kinmen 金門, Matsu 馬祖, and various 

other islets (Government Information Office The Republic of China, 2006a). The 

island of Taiwan lies between Japan to the north and the Philippines to the south. To 

the east of Taiwan is the Pacific Ocean, and to the west is the Taiwan Strait, which 
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separates Taiwan from the mainland China (Government Information Office The 

Republic of China, 2006a). The shape of the main island of Taiwan is similar to a leaf 

observed in a south-to-north direction, and is 394 kilometres long and 144 kilometres 

wide with a total area of approximately 36,000 square kilometres (Government 

Information Office The Republic of China, 2006a). Taiwan is divided into 18 counties, 

5 municipalities and 2 special municipalities; Taipei is the capital city (Central 

Intelligence Agency, 2007).  

The major language in Taiwan is Mandarin Chinese, the official language and the 

tongue used in schools; however, other dialects are also spoken (Government 

Information Office The Republic of China, 2006b). Approximately 93% of the 

religious populations in Taiwan are followers of a mixture of Buddhism, Taoism and 

Confucianism; a minority of approximately 4.5% are followers of Christianity (Central 

Intelligence Agency, 2007). The geographic location of Taiwan is shown in Figure 1.1.  

 

Figure 1.1 Geographic location of Taiwan 

Source: Government Information Office The Republic of China, 2007 

  

The population of Taiwan was more than 22.8 million in November 2007 (Central 

Intelligence Agency, 2007) and is usually divided into two groups, which include an 

indigenous minority of Austronesian origin (less than 2%) and a Han 漢人 majority of 
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immigrants from China (Government Information Office The Republic of China, 

2006b). Adolescents aged 15 to 19 years comprise 7% (837,559 male/771,109 female) 

of the total population of Taiwan (Ministry of the Interior, 2006). Taiwanese 

perceptions of health, illness and personhood are pervasively influenced by the major 

traditional philosophies of Buddhism, Taoism and Confucianism (Shih, 1996). Their 

value systems, attitudes and behaviours are determined by these traditional 

philosophies.  

History of Father Josef’s method of foot reflexology  

Foot reflexology was introduced to Taiwan by the Catholic Priest Father Josef Eugster, 

the founder of Father Josef‘s method of foot reflexology in the 1970s. Father Josef 

Eugster is also called Rwo-Shur Wu in Taiwan, and his method of foot reflexology is 

also called Father Wu‘s method of foot reflexology. He taught himself foot reflexology 

after a colleague suggested it might help him with rheumatoid arthritis in his knees. 

Soon after Father Josef experienced the effectiveness of reflexology, foot reflexology 

became his way of helping others.  

The historical development of Father Josef‘s method of foot reflexology was divided 

into three periods by Lin and Lin (2004): the ‗initial period‘ from 1979 to 1981, the 

‗developmental period‘ from 1982 to 1993, and the ‗formation period‘ from 1994 to 

the present time. In the initial period, it was believed that the soles of the feet had 59 

reflex areas that were linked to the bodily organs. If an organ had a problem, a grainy 

or tumour-like substance—which was thought of as uric acid—accumulated in 

corresponding areas of the foot. The reflex area containing the pathological substance 

became more sensitive and painful when rubbed. The goal of the treatment was to 

eliminate the pathological substance to cure the problem. Starting at the kidney reflex 

zone, the tips and joints of fingers were used to press, pull, push and scrape at each 

reflex area. Clients were encouraged to drink 500 cc of warm water before and after 

foot reflexology to eliminate the pathological substance. In order to regain health as 

quickly as possible, Father Josef believed that ―the more it hurts; the better it works.‖ 

(Teng, 2002) During the developmental period, Father Josef‘s foot reflexology became 

well known in Taiwan through radio broadcasts and other media.  

Since 1994, Father Josef‘s foot reflexology has entered a new era referred to as the 

formation period. After 20 years researching foot reflexology, Father Josef and Eugene 
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Cheng, one of Father Josef‘s long term research partner who introduced traditional 

Chinese medicine with its theories of Yin and Yang, Qi and Blood, and the Five 

Elements to Father Josef Eugster, started to spread their findings and new concepts in 

1994 (Eugster & Cheng, 2001). Furthermore, they published the book ‗Father Josef‘s 

New Method of Foot Reflexology‘ in 2001 (Eugster & Cheng, 2001). During this 

period, the old ideology ―the more it hurt; the better it works‖ was changed and 

traditional Chinese medicine concepts were integrated. The use of tools were also 

encouraged and the Chinese name for reflexology was changed from the previous ‗sole 

massage‘ to ‗foot health method‘ to reflect the extension of reflex zones from soles of 

the feet to the whole of the lower extremities below the knees. Father Josef has been 

reported as successfully teaching his method in more than 40 countries and regions 

including Taiwan, China, Japan, Korea, Malaysia, Singapore, Hong Kong, United 

States, Canada, Switzerland, Bolivia and South America (Chen, 2004). There are many 

differences between the original method and the new method of Father Josef‘s foot 

reflexology as shown in Table 1.2. 
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Table 1.2 Comparison of original and new method of Father Josef's foot reflexology 

 Original method New method 

Main 

concept 

Reflex concept Integrating traditional Chinese medicine 

concepts including Yin & Yang, the Five 

Element, meridian theory, and bio-

holographic theory 

Region Limited to soles Up to the knees 

Length per 

session  

Between 30-50minutes Depending on client‘s need, 30 minutes 

foot reflexology plus 10 minutes foot 

soak is the most appropriate 

Tool  Basically uses the tips and joints of the 

fingers  

Apart from using the tips and joints of the 

fingers, a foot reflexology stick can be 

used 

Pressure The more it hurt; the better it works A moderate amount of stimulation is used 

relative to the client‘s pain tolerance 

Character One foot reflexology protocol for 

everyone 

Varied depending on client‘s health 

condition 

Limitation 40 minutes before and after meals 40 minutes before and after meals and at 

noon time (no limitation for urgent 

condition) 

Number of 

reflex zones 

59 reflex zones 83 reflex zones 

Sequences No specific sequences to follow  Start with left foot and from toes to heel 

and from inner to outer 

Location of 

reflex-zone 

Many areas of location of reflex-zone 

were incorrect or unclear, for example, 

the location of liver and kidney reflex 

areas was to high and the location of 

genitals should be on inside of the 

heels instead of on the sole of feet  

Correctly identify the reflex zones by 

doing research and clearly describe the 

location of reflex zones by using 

anatomical terminology 

Belief 1. The goal of the treatment was to 

eliminate the waste and poison in 

the body. It was believed that foot 

reflexology should start at kidney 

reflex area. 

2. The pathological material was seen 

as uric acid. 

3. Cancer patients were excluded from 

foot reflexology. It was believed 

that foot reflexology might speed 

up the growth of cancer cells by 

increasing blood flow. 

4. It was a contraindication to do foot 

reflexology during menstrual period 

5. Drinking 500 c.c. warm water 

before and after foot reflexology 

1. Brain is the control centre of body; foot 

reflexology should start at brain reflex 

area.  

2. The pathological material is seen as 

sediment that is different than the 

crystallization of uric acid in the joints. 

3. Foot reflexology can help cancer 

patients by reducing side effects of 

chemotherapy, increasing immune 

functions, and maintaining the body‘s 

natural balance  

4. It is the best time to do foot reflexology 

during menstrual period when clients 

suffer from endometriosis, uterine 

anteflexion, and uterine retroflexion. 

5. Warm water depending on client‘s 

need and health condition 

Note. From ―Father Josef’s New Foot Reflexology (p. 226-231), by J. Eugster & E. Cheng, 2001, Taipei: 

Text of the Economic and Social Council.  
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Popularity of Father Josef’s method of foot reflexology  

Foot reflexology has been popular in Taiwan for 30 years (Lin & Lin, 2004). In nearly 

every city in Taiwan people can find foot reflexology parlours, each with a huge, eye-

catching sign incorporating a diagram of a colourful foot. In nearly every public park 

in Taiwan, a health pebble path can be found. People walk barefoot on pebbles to 

stimulate reflex areas of the feet for their health.  

A survey conducted by Lin (2006) using a sample of 150 foot reflexology consumers 

and 150 foot reflexologists, examined the quality of foot reflexology services in 

Taiwan. The majority of foot reflexology consumers were male (55.9%), aged less 

than 40 (58.5%), married (52.4%), employed (63.2%) and had at least a college 

education (69.7%). Students were the second major foot reflexology consumers (21%). 

From the survey, the main reasons for the participants seeking foot reflexology were 

physical and mental relaxation (47.6%), health maintenance (36.9%) and pain relief 

(8.6%). The most common price for one foot reflexology session was between NT$500 

and NT$1000 (AUD$1 = NT$29) and length of each treatment session was 30 to 60 

minutes. Furthermore, the majority of foot reflexologists were male (73.1%), aged 

between 31 and 50 (68.9%), married (72.3%), qualified as a foot reflexologist (68.9%), 

had more than three years foot reflexology working experience (60.5%) and had at 

least a senior high school education (78.9%). The study also reported that consumers 

were generally satisfied with the aspects of reliability, responsiveness, assurance and 

empathy of foot reflexology services. 

Father Josef‘s method of foot reflexology in Taiwan has attracted tourists from various 

countries for a couple of decades. A new Guinness World Record, ‗Most people 

receiving foot massage (reflexology) simultaneously‘, was successfully achieved in 

Taiwan on 1 July 2008 with 2,016 people (1008 Taiwanese reflexologists and 1008 

foreign tourists) participating (Taiwan Tourism Bureau, 2008). Tourists who 

volunteered for the event came from various countries including Japan, Korea, Hong 

Kong, Singapore and Malaysia. It has been reported that approximately 50% of the 

800,000 Japanese and Korean tourists to Taiwan in 2007 received foot reflexology 

treatments during their visit (Hsu & Wang, 2008).  

One of Father Josef‘s dreams is to provide reimbursement coverage for foot 

reflexology by the National Health Insurance in Taiwan (Lin, 2005). It is important to 
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provide evidence of the effectiveness of foot reflexology in order to qualify for 

reimbursement through the National Health Insurance. However, foot reflexology 

remains an under-researched therapy. Only one paper and five unpublished theses were 

found that examined the effects of Father Josef‘s method of foot reflexology (Chen, 

2005; Lai, 2006; Li, 2008; Tan, 2006; Tsay, Chen, Chen, Lin, & Lin, 2008; Wang, 

2006). All of these trials were performed in Taiwan and carried out in a variety of 

clinical settings by nurse researchers. The results of the five trials showed favourable 

research outcomes of Father Josef‘s method of foot reflexology; however, the trial by 

Tan (2006) reported that there was no statistically significant improvement in pain, 

anxiety and relaxation when compared to the control group.  

All of the trials had some limitations. Only two studies explicitly reported that the 

sample size was based on a power calculation (Tsay et al., 2008, Lai. 2006). Chen 

(2005) and Tan (2006) achieved double blinding for the genuine reflexology plus the 

routine care and the routine care only arms, but not for the questionnaire control arm. 

The study by Wang (2006) was limited to a single treatment arm, which may result in 

the study outcomes being overstated. All of the trials failed to report on whether 

blinding was successful between the experimental and control groups. It is unclear if 

the outcome measures were completed by participants out of the sight of the 

investigator and placed in sealed envelopes in an attempt to reduce measurement bias. 

None of the trials measured adverse effects of Father Josef‘s method of foot 

reflexology intervention, and only two studies provided qualitative data of the 

participants‘ response to the treatment (Chen, 2005; Tan, 2006). Some of the trials had 

no follow-up investigation and others only had short-term follow-up, which makes it 

difficult to evaluate the clinical significance of Father Josef‘s method of foot 

reflexology. The scant data in the six trials of Father Josef‘s method of foot 

reflexology means that no firm conclusion can be drawn about the effectiveness of the 

intervention in variety clinical settings. Although the available evidence is limited, it 

does suggest that Father Josef‘s method of foot reflexology might benefit to people in 

some way.   

The Ingham method and Father Josef’s method of foot reflexology  

The Ingham method of reflexology forms the basis of Western reflexology practice 

whereas the Father Josef‘s method of foot reflexology forms the basis of Eastern 
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reflexology practice (Reflexology Association of Australia, 2007). From these, new 

approaches and techniques of reflexology have emerged as people around the world 

have shared their experiences and clinical findings (Reflexology Association of 

Australia, 2007). Nowadays many different schools of reflexology have developed 

throughout the world (Botting, 1997).  

There are variations in the exact locations of some of the reflexes and in the method of 

treatment within different schools of reflexology (Botting, 1997). It is essential to 

specify which type of foot reflexology is being performed when evaluating the 

effectiveness of reflexology. The present study will examine the effect of Father 

Josef‘s method of foot reflexology on primary dysmenorrhoea in Taiwanese adolescent 

female students. The comparison of the Ingham method (Byers, 1983) and Father 

Josef‘s (Eugster & Cheng, 2001) method of foot reflexology are shown in Table 1.3.   
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Table 1.3 A comparison of the Ingham’s and the Father Josef’s method of foot reflexology 

 Ingham‘s method (Western style) Father Josef‘s method (Eastern Style) 

Founder Eunice Ingham (In the 1930s) Josef Eugster (In the late 1970s) 

Country of 

origin 

America Taiwan 

Main 

concept 

The theory of reflexology 

Zone theory  

Reflex areas 

The theory of reflexology 

Zone theory  

Reflex areas 

Yin & Yang 

The Five Element 

Meridian theory 

Bio-holographic theory  

Tool Fingers only; without any accessory 

tools 

A foot reflexology stick may be used 

The use of 

lubricant 

Without the use of oil or lotion With the use of cream/ oil/ lotion 

allowing a fast, efficient, flowing 

motion  

Basic 

Techniques 

The basic thumb technique 

The finger technique 

The thumb hook-in and back-up 

technique 

The reflex rotation technique  

Relaxation techniques: gentle stroking, 

twisting/rolling, rotation, and 

squeezing and pulling  

Three basic reflexing techniques: 

knead, push/pull, and hook and press 

Stimulating techniques: rolling with 

the reflex stick, the press, the pull, 

the squeeze and pull, the thumb hook 

and index finger bend, the circular 

movement, the hook and press, the 

double hands hook, and the hold and 

push upward technique 

Pressure Firm pressure within client‘s pain 

threshold 

Depending on the client‘s pain 

tolerance, moderate amount of 

stimulation; treatment can be painful  

Starting 

point 

Start at the chest-lung reflex area of 

either foot 

Start at the brain reflex area of the left 

foot  

Region Limited to the feet Up to the knees 

Focus Relaxation and balancing  Stimulation 

Length per 

session  

Depending on the health of the client, 

generally it lasts about 30 to 40 

minutes 

Depending on client‘s need, 30 

minutes foot reflexology plus 10 

minutes foot soak is the most 

appropriate 

Location of 

reflex-

zone/area 

Both the Ingham‘s and the Father Josef‘s method of reflex zones/areas are similar. 

There are a few differences in Father Josef‘s method compared to the Ingham 

methods which include: 

(1) the diaphragm is located on the top of the foot, around the base of the 

metatarsal bones 

(2) a new reflex which is called the balance organ was found in the hollow 

between the fourth and fifth metatarsal heads on the top of the foot 

(3) the solar plexus reflex area is larger 

Note. From Father Josef’s New Foot Reflexology, by J. Eugster & E. Cheng, 2001, Taipei: Text of the 

Economic and Social Council & Better Health with Foot Reflexology: The Original Ingham Method, by 

D.C. Byers, 1983, Saint Petersburg, U.S.A.: Ingham Publishing, INC.  
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Foot reflexology and foot massage 

Foot massage and reflexology involves the use of hands to apply techniques to 

improve the client‘s wellbeing and in this way are similar to many other manipulating 

therapies such as chiropractics, osteopathy and acupressure. Nevertheless, foot 

massage and foot reflexology therapy are different. The differences between these two 

therapies are described by the American Reflexology Certification Board (1997) and 

shown in Table 1.4.  

Table 1.4 A comparison of reflexology and massage 

 Reflexology Massage 

Application Applied to specific areas (usually feet, 

hands, and ears) 

To promote a response from an area far 

removed from the tissue stimulated via the 

nervous systems and acupuncture 

meridians 

Only the footwear comes off, as only the 

feet, hands, and ears are touched  

Applied to the whole body; 

muscles and connective tissue 

locally for local benefit, or when 

applied to muscles located all 

over the body, benefits the 

entire body. 

All the clothing comes off, as 

most of the body is touched 

Techniques Uses small muscle movement primarily 

thumbs and fingers are used 

The Ingham‘s techniques: holding the foot, 

the thumb walking, the finger walking and 

the hook and back up technique 

(pinpointing) 

The Father Josef‘s techniques: foot 

relaxation, index finger hook sliding, 

thumb pushing , and double finger pincer 

technique 

Uses large muscle movement 

Hands (either opened or closed) 

and sometimes feet, arms and 

elbows 

Tapping, kneading, stroking, 

friction, and shaking 

 

Purpose To improve the function of organs and 

glands, and all systems of the body 

Works with the function of the body 

Primarily to change the soft tissue 

which is directly stimulated 

Works with the structure of the 

body 

Benefits Total body relaxation leading to the 

balancing of all internal and external body 

systems; improving circulation via 

stimulation to the nervous and subtle 

energy systems 

Local muscle relaxation or if the 

entire body is massaged leads to 

improved muscular system 

circulation and reducing 

muscular tension 

Note. From The differences between reflexology and massage, Retrieved December 31, 2007, from 

American Reflexology Certification Board Web site: http://www.arcb.net/differences.htm   

 

Dysmenorrhoea, reflexology and the roles of nurses 

Only 7.1% to 23.4% of women with dysmenorrhoea consulted a physician for help 

(Andersson, Ejlertsson, Leden, & Schersten, 1999; Banikarim et al., 2000; Chang, 

2008; Chiou & Wang, 2008; Eryilmaz & Ozdemir, 2009; Hillen et al., 1999; Hsieh, 

2000; Lee et al., 2006; Poureslami & Osati-Ashtiani, 2002; Tangchai et al., 2004; 

http://www.arcb.net/differences.htm
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Tseng et al., 2005; White & Wildman, 1986; Yang, 2003). Many women, particularly 

adolescents, may be embarrassed to discuss anything related to menstruation or 

dysmenorrhoea, some may believe that there is no effective treatment and others have 

found medication ineffective or suffered adverse effects (Reddish, 2006). Furthermore, 

many suffers feel their cramps are not severe enough, some women are fearful of a 

pelvic examination and others do not know where to seek care (Reddish, 2006).  

Young women with dysmenorrhoea feel more comfortable seeking help from nurses 

than physicians (Banikarim et al., 2000; Hillen et al., 1999). Banikarim et al. (2000) 

found that 49% of teenagers with dysmenorrhoea visited the school nurse for help and 

only 14% consulted a physician. Similarly, in a study of 309 young Western Australian 

women with dysmenorrhoea, 40% of the participants had consulted a school nurse 

about their symptoms and only 18% had seen a doctor (Hillen et al., 1999). 

Unfortunately, the school nurse only recommended rest and heating pads and 77% of 

adolescents with dysmenorrhoea who visited the school nurse reported they had no 

relief (Banikarim et al., 2000). 

Nurses can play an important role in helping young women with menstrual disorders. 

Nurses need to be aware that in a multicultural society no single therapy will be 

appropriate for everyone. Furthermore it is necessary to give accurate information 

about the range of therapies available to ensure that the client can select an appropriate 

therapy (Johnson, 2000). Nursing care for young women with menstrual disorders may 

include administering culturally sensitive care by respecting individual and family 

beliefs and values, and promoting independence and self-care by empowering the 

young women to assume responsibility for their bodies (McEvoy et al., 2004). 

Many women want relief from dysmenorrhoea yet often do not want to use 

pharmaceutical options (Proctor & Murphy, 2001). Instead, significant numbers are 

seeking relief by using complementary and alternative treatments (Proctor et al., 2006). 

Researchers found that only 11.1% of adolescent girls had consulted a medical doctor 

for problems relating to menstruation while 29.4% of participants chose alternative or 

complementary therapy (Lee et al., 2006). It is important that nurses become familiar 

with complementary and alternative treatments for women with primary 

dysmenorrhoea.  
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Nurses have increasing awareness of the potential benefit of complementary and 

alternative therapies and are incorporating complementary therapies into their care 

(Wilkinson & Simpson, 2002). A survey of the use of complementary therapies by 832 

nurses in Australia reported that 38% of participants had used complementary 

therapies with patients including relaxation, aromatherapy, massage, meditation, herbal 

therapy, reflexology, reiki, naturopathy, chiropractic, acupuncture, homoeopathy, 

osteopathy, traditional Chinese medicine, iridology and Alexander technique 

(Wilkinson & Simpson, 2002). In Taiwan, the favoured complementary and alternative 

therapies are acupuncture, reflexology, osteopathy, shiatsu and qigong and, recently, 

aromatherapy (Price & Price, 1999).   

The current popularity of complementary therapies presents an interesting challenge to 

nurses. If nurses are to deliver the therapies themselves, or support their clients who 

are keen to integrate the therapies into their healthcare, they need to consider the 

professional and legal issues—in particular, those regarding safety (Ersser, 1995). 

There remains the potential for error or harm with complementary and alternative 

therapies. Nurses have a duty to ensure that their clients are aware of the advantages 

and the dangers of particular therapies. Traditional scientific forms of evidence for the 

effectiveness of complementary and alternative therapies are required before accepting 

those therapies into routine nursing practice. The effectiveness of many 

complementary therapies has not been adequately investigated (Hamilton & Bechtel, 

1996). Nurses should not only consider the possibility of incorporating or facilitating 

certain complementary therapies into their practice in order to benefit their clients; 

there is also a corresponding need for nurses to develop a knowledge base, founded on 

evidence as to the effectiveness and outcomes of complementary therapies.  

Use of foot reflexology therapy, a complementary and alternative therapy, is a safe and 

non-invasive therapy that may help to decrease symptoms of primary dysmenorrhoea. 

Unfortunately, there is a lack of scientific research to support the effectiveness of this 

therapy; the effectiveness of foot reflexology is claimed mainly by personal beliefs and 

experiences (Botting, 1997).    

Thesis framework 

This thesis is organised into seven chapters. This chapter has introduced the study and 

provided an overview of the context and background in which the study was conducted.  
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Chapter 2 reviews studies relevant to foot reflexology for dysmenorrhoea. As no 

studies were retrieved that specifically examined the effect of foot reflexology on 

dysmenorrhoea, studies that investigated the use of acupuncture or acupressure for 

dysmenorrhoea are included in the review as these three treatment modalities are based 

on the same concept of traditional Chinese medicine. In addition, studies that used foot 

reflexology to address menstrual conditions, but not dysmenorrhoea, are reviewed. The 

rationale, purposes and hypothesis for the major study are outlined.  

Chapter 3 outlines the methodological considerations for the study. The study took 

place in Taiwan; the instruments selected are standardised and culturally sensitive to 

Chinese people. A pilot study was conducted prior to starting the main study to assess 

the validity and feasibility of the proposed study. The present study included four 

phases of data collection. Phase 1 occurred during the first menstrual period following 

recruitment; phase 2 was within the first 48 hours of the second and third menstrual 

period; phase 3 took place during the third and seventh days of the fourth menstrual 

period, and phase 4 was during the third and seventh days of the sixth menstrual period. 

The results of this study are presented in Chapter 4 and Chapter 5. In Chapter 4, the 

demographic and gynaecological characteristics of the sample of adolescent students 

with primary dysmenorrhoea are outlined. The analysis of data related to attitudes 

toward menstruation and self-care behaviours in managing dysmenorrhoea is presented. 

The response rate achieved in this study is reported. Homogeneity of the foot 

reflexology group and foot massage group is demonstrated. Finally, the validity and 

reliability of the instruments used in the study are also established.  

Chapter 5 presents the analysis of the effect of foot reflexology on symptoms of 

primary dysmenorrhoea. The effect of the intervention on the main outcome, pain, as 

measured by the Chinese Menstrual Distress Questionnaire and the Numeric Rating 

Scale for Period Pain is discussed. The effect of the intervention on other outcomes 

including eardrum temperature, heart rate, systolic and diastolic blood pressure is also 

provided. In addition, the participants‘ comments about the intervention are detailed.    

Chapter 6 discusses the research results within the context of the contemporary 

literature. Comparisons are made with other studies in relation to gynaecological 

characteristics of women with primary dysmenorrhoea, attitudes toward menstruation 

and self-care behaviours in managing dysmenorrhoea. The similarities and differences 
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between the present study and previous research are analysed. The effect of the 

intervention on the range of outcomes studied is discussed. The limitations of this 

research are described and future research directions are suggested.  

The thesis concludes with a discussion in Chapter 7 about the emerging issues from 

this investigation. In particular, there is significant support for the findings of previous 

research indicating that adolescents‘ attitudes toward menstruation and self-care 

behaviours for dysmenorrhoea are multidimensional and influenced by cultural factors, 

health beliefs, educational background and menstrual discomfort. In addition, the use 

of the foot reflexology and foot massage to reduce symptoms of primary 

dysmenorrhoea in this study was effective. Recommendations based on the present 

study findings are suggested. The unique contribution of this thesis is to provide 

evidence of the effect of foot reflexology and foot massage on symptoms of primary 

dysmenorrhoea.   

Conclusion 

It has been clearly established that the prevalence of primary dysmenorrhoea among 

adolescents and young women is high. The consequence of untreated dysmenorrhoea 

affects the untreated person, her family and friends disrupts the wider community and 

has national economic implications. The aetiology of primary dysmenorrhoea is not 

precisely understood, but most symptoms can be explained by the action of uterine 

prostaglandins, particularly PGF
2
α. Pelvic cramps or pains are the classic symptoms of 

primary dysmenorrhoea.  

The interventions used to treat primary dysmenorrhoea have been described and it 

seems that most research supports the effectiveness of NASIDs and OCPs. However, 

some women may rely more on complementary and alternative therapies. The 

complementary and alternative therapies include herbal and dietary therapies, 

transcutaneous electrical nerve stimulation, acupuncture, acupressure, spinal 

manipulation, Chinese herbal medicine, behavioural interventions, aromatherapy, 

reflexology, heat-wrap therapy and other self-help therapies. The complementary and 

alternative therapies available to treat primary dysmenorrhoea have not been subjected 

to rigorous scientific study indicating the need for further research in this area. Nurses 

are well placed to help young women with primary dysmenorrhoea by providing safe, 
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effective and self-administered interventions. The next chapter reviews the literature 

on meridian therapies used to reduce symptoms of primary dysmenorrhoea.  
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CHAPTER 2 

Literature Review 

This chapter aims to review studies examining the effect of foot reflexology on 

dysmenorrhoea; however, no studies were retrieved on this specific topic. As a 

consequence, the review was broadened to include studies that used foot reflexology to 

address any menstrual condition and not only dysmenorrhoea. Because acupuncture, 

acupressure and reflexology are all based on the same concept of traditional Chinese 

medicine, studies that administered acupuncture and acupressure as an intervention for 

dysmenorrhoea are included in the review.  

A search of the major databases (CINAHL, Cochrane, EMBASE, MEDLINE, 

ProQuest, SPORTDiscus, ScienceDirect, ProQuest Dissertations and Theses, 

Australian Digital Theses Program) was undertaken to retrieve English language 

publications. Chinese language publications were retrieved from the National Library 

of Taiwan and Chinese Electronic Periodical Services. The key words 

‗dysmenorrhoea‘, ‗menstrual cramps‘, ‗painful period‘ and ‗menstrual disorder‘ with 

‗reflexology‘, ‗acupressure‘ and ‗acupuncture‘ were used. Reference lists of all 

relevant articles obtained were checked and additional potentially relevant articles 

retrieved.  

Studies using reflexology, acupressure or acupuncture as an intervention with the 

intent of reducing dysmenorrhoea symptoms were included in the review. The goal 

was to retrieve all research articles that used any type of research design. The material 

was assessed for content, summarised, critiqued and tabulated using the following 

headings: first author and year, design and sample, intervention, outcome measures, 

timing of follow-up and relevant results.  

Findings from the literature review 

Using these methods, 11 papers and 2 theses were retrieved. Two studies used 

auricular acupressure or ear reflexology, four studies used acupuncture, and five 

studies used acupressure. In addition, two studies used foot reflexology for menstrual 

conditions. Eight randomised controlled trials (Chen & Chen, 2004; Chi, Hsu, Chiu, & 

Shaw, 2004; Habek, Cerkez Habek, Bobic-Vukovic, & Vujic, 2003; Helms, 1987; 
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Oleson & Flocco, 1993; Pouresmail & Ibrahimzadeh, 2002; Thomas, Lundeberg, 

Bjork, & Lundstrom-Lindstedt, 1995; Williamson, White, Hart, & Ernst, 2002), four 

quasi-experimental designs (Hwang, Lai, Wu, Lin, & Chen, 2005; Jun, Chang, Kang, 

& Kim, 2007; Mahoney, 1993; Wang, 2005) and one one-group pretest-posttest design 

(Iorno et al., 2007) were included in the review. Four of the trials were performed in 

Taiwan, three in the United States, one in Korea, one in Croatia, one in Iran, one in 

Italy, one in United Kingdom and one in Sweden.  

Discussion of the literature review findings  

Summary of meridian and foot reflexology studies 

Nine papers and two theses on the effects of meridian therapy on dysmenorrhoea and 

two papers on the effects of foot reflexology on menstrual conditions were reviewed. 

Details of these studies are shown in Table 2.1. The primary outcome of all meridian 

therapy trials was pain relief that was measured mainly by the 10-point Visual 

Analogue Scale (VAS) for pain. Other pain scales used were the McGill Pain 

Questionnaire (MPQ), the Short-Form McGill Pain Questionnaire (SF MPQ), the 

Verbal Multidimensional Scoring System, a pain intensity scale from zero to six, or a 

dichotomous pain scale. Secondary outcome measures included serum nitric oxide 

(NO) levels, amount of blood loss, nausea and vomiting, hours of work lost, daily 

intake of analgesic tablets, subjective assessment by the patient, body temperature, 

suprapubic (CV 02) and epigastric (CV 12) skin temperature, blood pressure, pulse 

rate, the Visual Analogue Scale for Anxiety, the Menstrual Attitudes Questionnaire 

(MAQ), the Menstrual Distress Questionnaire (MDQ) and the self-report questionnaire. 

The outcome measures of reflexology for menopausal symptoms were the Women‘s 

Health Questionnaire, visual analogue scale for severity of flushes and night sweats, 

frequency of flushes and night sweats, and the measure yourself medical outcome 

profile (MYMOP) score, which is a self-completed measure of quality of life 

(Williamson et al., 2002). The outcome measure of ear, hand and foot reflexology for 

premenstrual symptoms (PMS) was a daily diary that monitored 38 PMS symptoms on 

a four-point scale.   
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Table 2.1 Details of studies under review 

First 

author 

(year) 

Design & sample Intervention Outcome measures 
Timing of 

follow-up 
Relevant results 

Acupressure studies under review 

Jun et al 

(2007) 

Quasi-experimental 

design 

58 female college 

students who rated 

their menstrual 

cramps to ≥ 4 on a 

10-point Visual 

Analogue Scale 

Both thumbs on the SP 6 (San Yin Jiao acupoint) 

site of both legs for 20 minutes (10 second-cycles: 

8 second of acupressure and 2 second of rest) for 

a total of 120 times of acupressure 

10-point Visual 

Analogue Scale, CV 

12 (Zhongwan 

acupoint) and CV 2 

(Qugu acupoint) skin 

temperature, attitude 

towards menstruation, 

and perception of 

stress  

30 minutes, 

1, 2, 3 hour 

following 

treatment 

In the experimental group, menstrual 

cramps were significantly lower 

immediately after applying 

acupressure (F = 18.50, p = 0.00), 

and at 30 minutes (F = 12.29, p = 

0.004), 1-hour (F = 12.37, p = 0.004) 

and 2-hour ( F = 8.04, p = 0.032); 

skin temperature was significantly 

elevated 30 minuntes at the 

suprapubic CV 2 acupoint (Qugu 

acupoint) after acupressure ( F = 

4.87, p = 0.03)  

Chi et al 

(2004) 

Randomised 

controlled trial 

(RCT) 

60 female college 

students (mean 

score of Visual 

Analogue Scale for 

pain was 5.93 ± 

1.73) 

Heating pad for the experimental and control 

group (30 minutes, 51°C); Thumbs on the SP 6 

(San Yin Jiao acupoint) and SP 10 (Zuehai 

acupoint) for 5 minutes each (6 second-cycles: 5 

second of acupressure and 1 second of rest) for a 

total of 50 times of acupressure on each acupoints 

for experimental group 

10-Visual Analogue 

Scale, blood pressure, 

pulse, and skin 

temperature  

20 minutes 

following 

treatment 

In the experimental group, pain 

scores were significantly lower in 

both post-test I and post-test II (p 

< .05), lower systolic pressure and 

pulse rate, and higher skin 

temperature (p < .05) in post-test I 
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First 

author 

(year) 

Design & sample Intervention Outcome measures 
Timing of 

follow-up 
Relevant results 

Chen et al  

(2004) 

RCT 

69 female college 

students who rated 

their menstrual pain 

to be > 5 on a 10-

Visual Analogue 

Scale  

Thumb on the SP 6 (San Yin Jiao acupoint) for 2 

complete 5-minute cycles for each leg for a total 

of 20 minutes (8 second-cycles: 6 second of 

acupressure and 2 second of rest) with initial 

force of 1.21 kg, increasing to 3.53 kg at the end 

of therapy. Follow-up session was self-

acupressure at home 

10-point Visual 

Analogue Scale for 

pain, the Short-Form 

McGill Pain 

Questionnaire, 

Menstrual Distress 

Questionnaire, Visual 

Analogue Scale for 

Anxiety, and the 

Acupressure Self- 

Assessment Form 

None In the experimental group, pain (F = 

4.09, p = 0.04) and anxiety (F = 8.93, 

p ≤ 0.001) scores were significantly 

lower in the initial session. In the 

self-treatment follow-up session, 

menstrual pain (F = 4.61, p = 0.003) 

scores were significantly lower but 

not anxiety 

Pouresmail 

et al  

(2002) 

RCT                    

216 female high 

school students 

Pressing on LI 4 (Hegu acupoint), SP 15 (Daheng 

acupoint), ST 36 (Zusanli acupoint), SP 6 (San 

Yin Jiao acupoint) and LR 3 (Taichong acupoint) 

points for two minutes 

Multidimensional 

scoring system and 

Visual Analogue Scale 

for pain  

None The therapeutic efficacies of 

acupressure and Ibuprofen were 

significantly better than the placebo 

(F = 35.77, p = 0.001) 

Mahoney  

(1993) 

Quasi-experimental 

design                    

60 menstruating 

women 

Acupressure applied to the Ho-Ku point (LI 4) 15 

to 30 seconds for both sides 

Menstrual Attitudes 

Questionnaire and 

McGill Pain 

Questionnaire  

None Subjects in both groups experienced 

significant pain reduction whether 

they used analgesics or acupressure 

(F = 20.15, p = 0.000) 

Acupuncture studies under review 

Iorno et al 

 (2007) 

Non-controlled 

study                     

15 nulliparous 

patients who were 

suffering from 

moderate to severe 

dysmenorrhoea for 

at least 1 year, had a 

poor response to 

All patients were given 8 weekly acupuncture 

sessions. Sterile needles were positioned for 30 

minutes at KI 3 (Taixi acupoint), LV 3 (Taichong 

acupoint), SP 4 (Gongsun acupoint), ST 36 

(Zusanli acupoint), ST 25 (Tianshu acupoint), ST 

29 (Guilai acupoint), ST 30 (Zichong acupoint), 

REN 4 (Guanyuan acupoint), REN 6 (Qihai 

acupoint), BL 62 (Shenmai acupoint), HT 7 

(Shenmen acupoint), LI 4 (Hegu acupoint) , PC 6 

10-point Visual 

Analogue Scale 

3 and 6 

months after 

the end of 

treatment 

Pain intensity (between prior to 

treatment (T1) to end of treatment 

(T3): p = 0.0008; T1 to 6 months 

after end of treatment (T5): p = 

0.0022), average pain duration (T1 to 

T3: p = 0.0004; T1 to T5: p = 

0.0016), and average non-steroidal 

anti-inflammatory drugs use (T1 to 

T3: p = 0.0008; T1 to T5: p = 
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First 

author 

(year) 

Design & sample Intervention Outcome measures 
Timing of 

follow-up 
Relevant results 

non-steroidal anti-

inflammatory drugs 

and refused oral 

conceptive therapy  

(Neiguan acupoint) and CV 19 (Zigong acupoint)  0.0015) were significantly reduced 

Habek et al 

(2003) 

RCT                       

57 women with 

primary 

dysmenorrhoea  

Acupuncture group was treated with manual 

acupuncture points: Baihui (Du 20), Hegu (Li 4) 

bilaterally, Zhongji (Ren 3), Guanyuan (Ren 4), 

Qihai (Ren 6), Yanglingquan (Gb 34) bilaterally, 

Shenshu (Ub 23) bilaterally, Sanyinjao (Lp 6) 

bilaterally, and auriculoacupuncture point 

(Shenmen) in sessions for 3 consecutive days 

before the expected menstruation, in the course of 

3 consecutive cycles, with a duration of 30 

minutes a day 

Acupuncture 

treatments were 

considered successful 

if primary 

dysmenorrhoea did 

not recur for 2 years 

after the acupuncture 

treatment or, 

medication of primary 

dysmenorrhoea 

became unnecessary 

2 years after 

the therapy 

There was a statistically significant 

decrease in medication in the 

acupuncture experimental group (p < 

0.0001), which was not the case in 

the placebo group (p > 0.05). In 

addition, the success rate of 

acupuncture in treating primary 

dysmenorrhoea symptoms 2 years 

after the acupuncture treatment was 

93.3% in the experimental group and 

3.7% in the placebo group 

Thomas et 

al 

 (1995) 

RCT                      

29 women with a 

history of primary 

dysmenorrhoea for 

more than 5 years 

Acupuncture group received insertion of 5 

acupuncture points: urinary bladder (BL 32: 

Ciliao acupoint) bilaterally, spleen 6 and 9 (SP 6: 

San Yin Jiao acupoint and SP 9: Yinlingquan 

acupoint), and conception vessel 4 (CV 4: 

Guanyuan acupoint) on the midline; 

transcutaneous electrical nerve stimulation 

(TENS) participants were initially randomized to 

either low frequency or high frequency TENS 

treatment, or an inactive placebo TENS. The 

treatments were administered by a pair of rubber 

electrodes placed along the spine from Thoracic 

10 through Lumbar 1. Patients were treated on 2 

occasions each month, 7 days and 3 days before 

the expected onset of their periods 

Visual Analogue Scale 

for pain, blood loss, 

nausea and vomiting, 

hours of work loss, 

daily intake of 

analgesic tablets, and 

subjective assessment 

by the patient 

3 months 

after the 

final 

treatment 

A reduction of the pain and 

discomfort of primary 

dysmenorrhoea was obtained by the 

pre-emptive use of different modes 

of acupuncture (manual stimulation: 

p = 0.001, low-frequency 

acupuncture: p < 0.05, high-

frequency acupuncture: p < 0.01, 

periosteal stimulation: : p < 0.01, and 

final treatment repeated with patient 

choice: p = 0.001) or low frequency 

TENS (p < 0.05) but not high 

frequency or placebo TENS 
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First 

author 

(year) 

Design & sample Intervention Outcome measures 
Timing of 

follow-up 
Relevant results 

Helms  

(1987) 

RCT                      

43 women with the 

diagnosis of primary 

dysmenorrhoea  

Received insertion of 12 needles: bilaterally at 

spleen 4 (SP 4: Gongsun acupoint), kidney 3 (KI 

3: Taixi acupoint), stomach 30 and 36 (ST 30: 

Zichong acupoint and ST 36: Zusanli acupoint), 

pericardium 6 (PC 6: Neiguan acupoint), and 

midline at conception vessel points 2 and 4 (CV 

2: Qugu acupoint and CV 4: Guanyuan acupoint) 

for 30 to 40 minutes each time, once a week, 

except during the week of menstrual flow, for 

three menstrual cycles       

Pain scores   9 months 

following 

treatment 

The Real Acupuncture group 

exhibited a significantly larger 

proportion of improvement then any 

of the other groups (placebo 

acupuncture group, standard control 

group and visitation control group), 

with p < 0.05.  

Ear reflexology studies under review 

Hwang et 

al   (2005) 

Quasi-experimental 

study                     

24 female college 

students 

Plant's seed were placed at the selected points. 

The auricular acupoints in the treatment group 

were Zigong, Liver, Endocrine, Shenmen, Spleen, 

and Pezui. The placbo group acupoints were 

Knee, Elbow, Shoulder, Tonsil, Face, and Teeth. 

The participants applied acupressure 3 times daily 

for 3 minutes each time continuously over a 2-

month period. Plant's seeds were replaced at 3-

day intervals 

Self-report 

questionnaire 

includes: basic data of 

the participants, 

affecting factors of 

menstrual cramps, 

stress, physical 

symptoms before, 

during, and after 

menstrual cycle, 

emotional status 

before, during, and 

after menstrual cycle, 

and 10-point Visual 

Analogue Scale for 

pain  

None Dysmenorrhoea scores were not 

significantly different between the 

two groups (p > 0.05). Period pain (t 

= -2.45, p < 0.05) and menstrual 

physical distress symptoms (t = -

2.42, p < 0.05) improved 

significantly in both the auricular 

acupressure group and the placebo 

auricular acupressure group. 
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First 

author 

(year) 

Design & sample Intervention Outcome measures 
Timing of 

follow-up 
Relevant results 

Wang  

(2005) 

Quasi-experimental 

study                      

71 female college 

students 

Plant's seed were placed at the selected points. 

The auricular acupoints in the treatment group 

were Liver, Kidney, and Endocrine. The 

participants applied acupressure 3 times daily for 

15 times per acupoints each time continuously 

over a 20-day period. Plant's seeds were replaced 

at 5-day intervals 

Short-Form Menstrual 

Distress Questionnaire 

& serum nitric oxide 

levels 

None The overall menstrual symptoms (p 

= 0.01) and two subscales, menstrual 

pain (p = 0.01) and negative affects 

(p = 0.04), revealed that menstrual 

symptoms decreased significantly 

after auricular acupressure by the 

seed-pressure method. In addition, 

serum nitric oxide concentrations 

were not significant different in both 

groups before and after intervention 

(p > 0.05) 

Foot reflexology studies under review 

Williamson 

et al  

(2002) 

RCT                      

76 women, aged 

between 45-60 

years, reporting 

menopausal 

symptoms for at 

least three months 

Women were randomised to receive nine sessions 

of either true foot reflexology or non-specific foot 

massage by four qualified reflexologists over a 

period of 19 weeks 

The Women's Health 

Questionnaire for 

anxiety and depression 

and Visual Analogue 

Scale for severity and 

frequency of flushes 

and night sweats were 

used to measure 

outcomes 

Four weeks 

after the end 

of treatment 

Both the foot reflexology and foot 

massage groups showed a significant 

reduction in scores for anxiety (p < 

0.001), scores for depression (p < 

0.001), with no between-group 

differences. Similar patterns of 

reduction from baseline to the sixth 

weekly treatment, followed by no 

further change, were found for hot 

flushes and night sweats with no 

meaningful differences between the 

groups.    

Oleson et 

al   (1993) 

RCT                      

35 women who 

complained of 

previous distress 

with premenstrual 

syndrome  

Participants in both the true and placebo 

reflexology groups attended 30-minute, individual 

reflexology sessions once a week for 8 weeks. 

The experimental group received ear, hand, and 

foot reflexology and the reflex points included 

ovary, uterus, pituitary gland, adrenal gland, 

Daily diary which 

monitored 38 

premenstrual 

symptoms on a four-

point scale 

2 months 

following 

the 

treatment 

There was a significantly greater 

decrease in total premenstrual 

symptoms scale (the baseline and 

treatment periods: F = 13.2, p = 

0.001; the baseline and post-

treatment periods: F = 7.7, p = 
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First 

author 

(year) 

Design & sample Intervention Outcome measures 
Timing of 

follow-up 
Relevant results 

kidney, celiac or solar plexus, and sympathetic 

nervous system. In addition to these regions, 

manual pressure to the ear was also applied to 

shenmen and to the hand was also applied to hoku 

0.01)  , somatic symptoms (the 

baseline and treatment periods: F = 

19.6, p = 0.001; the baseline and 

post-treatment periods: F = 8.3, p = 

0.01) and psychological symptoms 

(the baseline and treatment periods: 

F = 6.4, p = 0.05; the baseline and 

post-treatment periods: F = 4.2, p = 

0.05) for the women given true 

reflexology treatment than for the 

women in the placebo group.  
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All of the 11 trials reported that participating in acupuncture, acupressure or auricular 

acupressure treatment reduced menstrual cramps or relieved menstrual distress 

symptoms (Chen & Chen, 2004; Chi et al., 2004; Habek et al., 2003; Helms, 1987; 

Iorno et al., 2007; Jun et al., 2007; Mahoney, 1993; Poureslami & Osati-Ashtiani, 

2002; Thomas et al., 1995; Wang, 2005). The outcomes of foot reflexology trials for 

menstrual conditions are contradictory. The trial by Oleson and Flocco (1993) 

showed that there was a significantly greater decrease in PMS for the women who 

were given true ear, hand and foot reflexology treatment than for the women in the 

placebo group. Conversely, the trial by Williamson et al. (2002) reported that 

participating in nine sessions of foot reflexology over a period of 19 weeks was not 

shown to be more effective than non-specific foot massage in the treatment of 

menopausal symptoms.  

An elevation of skin temperature following acupressure or acupuncture may provide 

important scientific evidence for the relief of dysmenorrhoea through an increase in 

Qi circulation (Jun et al., 2007). When body temperature increases, the muscles relax 

and bloodflow increases thereby alleviating pain. Chi et al. (2004) reported that 

groups who received a heating pad in combination with applying acupressure at 

Zuehai (SP 10) and Sanyinjiao (SP 06) acupoints were likely to have higher skin 

temperature, lower systolic blood pressure and pulse rate immediately following 

acupressure compared to a heating pad control group. Similarly, in the study by Jun 

et al. (2007) there was a significant skin temperature elevation at 30 minutes 

following SP 06 acupressure at the suprapubic Qugu (CV 02) acupoint but not at 

epigastric Zhongwan (CV 12) acupoint in the experimental group, indicating greater 

increase in bloodflow to the lower abdomen among participants receiving SP 06 

acupressure. Jun et al. (2007) stated that temperature elevation in the lower abdomen 

following SP 06 acupressure increased bloodflow and alleviated menstrual pain.   

Acupressure not only reduces menstrual pain but also decreases anxiety when a 

researcher administers acupressure. In a study by Chen and Chen (2004), acupressure 

at SP 06 reduced menstrual pain significantly both during the initial session in which 

acupressure was administered by the researcher and in the self-treatment follow-up 

session. However, anxiety was significantly reduced only during the initial session 

and not the self-treatment follow-up session.  
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No significant difference was found in reported menstrual distress using the MDQ 

when participants were treated with acupressure at SP 06 (Chen & Chen, 2004) and 

there was no change in menstrual attitudes measured by the MAQ when participants 

were treated with acupressure at Hegu (LI 04) acupoint (Mahoney, 1993). Wang 

(2005) however reported that serum NO concentrations were not significantly 

different between the auricular acupressure experimental group and control group.  

Modern acupuncturists use not only traditional acupuncture points but other fixed 

points, or points at the site of the pain (Proctor et al., 2002). Three of these trials 

selected a single acupoint to treat dysmenorrhoea and other trials chose multiple 

acupoints. The most common acupoint being selected to treat dysmenorrhoea is 

Sanyinjiao (SP 06) acupoint. Other common acupoints are Guanyuan (CV 04) and 

Hegu (LI 04) acupoints. 

The lack of uniform acupuncture nomenclature among these trials presented 

difficulties in reviewing them. The new standard international acupuncture 

nomenclature (Jenkins, 1990) is used throughout this paper. Details of acupoints 

chosen in these studies are shown in Table 2.2.   
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Table 2.2 Details of acupoints used in the studies under review  

First 

author 

(year)/

Points 

Jun et al 

 

2007 

Chi et 

al 

2004 

Chen 

et al 

2004 

Pouresmail 

et al 

2002 

Mahoney 

 

1993 

Helms  

 

1987 

Thomas 

et al  

1995 

Habek 

et al 

2003 

Iorno 

et al 

2007 

Frequency 

BL 23          1 

BL 32                  1 

BL 62                  1 

CV 02                  1 

CV 03          1 

CV 04                 4 

CV 06          2 

CV 19          1 

GB 34                  1 

GV 20          1 

HT 07                  2 

KI 03                 2 

LI 04                4 

LV 03                  2 

PC 06                 2 

SP 04                 2 

SP 06             6 

SP 09                  1 

SP 10                  1 

SP 15                  1 

ST 25                  1 

ST 29                  1 

ST 30                  2 

ST 36                3 

Note. BL 23: Shenshu acupoint, BL 32: Ciliao acupoint, BL 62: Shenmai acupoint, CV 02: Qugu 

acupoint, CV 03: Zhongji acupoint, CV 04: Guanyuan acupoint, CV 06: Qihai acupoint, CV 19: 

Zigong acupoint, GB 34: Yanglingquan acupoint, GV 20: Baihui acupoint, HT 07: Shenmen acupoint, 

KI 03: Taixi acupoint, LI 04: Hegu acupoint, LV 03: Taichong acupoint, PC 06: Neiguan acupoint, SP 

04: Gongsun acupoint, SP 06: San Yin Jiao acupoint, SP 09: Yinlingquan acupoint, SP 10: Zuehai 

acupoint, SP 15: Daheng acupoint, ST 25: Tianshu acupoint, ST 29: Guilai acupoint, ST 30: Zichong 

acupoint, ST 36: Zusanli acupoint.  

 

Critique of meridian and foot reflexology studies 

Two studies that used multipoint manual auricular acupressure or ear reflexology as 

an intervention for the treatment of dysmenorrhoea are included in the review 

(Hwang et al., 2005; Wang, 2005). Both trials had some limitations and the outcomes 
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of both trials were controversial, making it difficult to draw firm conclusions about 

the effectiveness of auricular acupressure for dysmenorrhoea. Both trials (Hwang et 

al., 2005; Wang, 2005) have methodological limitations including inadequate control 

groups, randomisation, placebos, blinding and follow-up investigation. Furthermore, 

selection bias exists in the trial by Hwang et al. (2005) as participants self-selected 

through their response to internet and poster advertisements, and also because sample 

size was small (n = 24). The study by Wang (2005) failed to clearly explain the 

intervention used. For example, the control group accepted placebo treatment in the 

study; however, the nature of placebo treatment was not provided.  

There were significant differences between two trials including the number of 

auricular acupoints treated, length of treatment period, frequency of changing 

cowherb seeds and tools for outcome measures making synthesis of the evidence 

difficult. The selected auricular acupoints included Zigong, Liver, Endocrine, 

Shenmen, Spleen and Pezui in Hwang et al.‘s study (2005); and Liver, Kidney and 

Endocrine in Wang‘s study (2005). In one study, the treatment was continuous over 

an eight-week period and in the other the treatment was continuous over 20 days 

only. In Hwang et al.‘s study (2005) the cowherb seeds were changed twice a week, 

every Tuesday and Friday. However, in Wang‘s study (2005) the cowherb seeds 

were changed at five-day intervals. Furthermore, a self-report questionnaire was 

selected as an outcome measure by Hwang et al. (2005), while the SF MDQ and 

serum NO levels were selected as outcome measures by Wang (2005).  

There were four studies using acupuncture for the treatment of dysmenorrhoea 

included in the review (Habek et al., 2003; Helms, 1987; Iorno et al., 2007; Thomas 

et al., 1995). All of these trials reported promising results for the use of acupuncture 

in treating dysmenorrhoea. There were methodological differences among these trials 

including types of acupuncture, length of each treatment session, frequency of 

treatment and duration of treatment. The trials by Iorno et al. (2007) and Helms 

(1987) failed to clearly explain the type of acupuncture used. In contrast, the trial by 

Habek et al. (2003) specified that manual acupuncture was used and the trial by 

Thomas et al. (1995) reported that four different modes of acupuncture including 

manual, low frequency electrical, high frequency electrical and periosteal 

acupuncture and two modes of TENS including low frequency and high frequency 
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TENS were used. Furthermore, all of the acupuncture trials reported that participants 

were given 30 minutes of acupuncture per session except in the trial by Thomas et al. 

(1995), where it was provided for 20 minutes. Iorno et al. (2007) conducted 

acupuncture treatment weekly for a total duration of two months. Helms (1987) 

implemented acupuncture treatment weekly, except during the week of menstrual 

flow, for three menstrual cycles. Habek et al. (2003) performed acupuncture 

treatment three consecutive days before the expected menstruation for three 

consecutive menstrual cycles. Thomas et al. (1995) reported that all treatment 

sessions, acupuncture (except periosteal stimulation) or TENS, were given twice per 

month, approximately seven days and three days prior to the onset of the menstrual 

period, for a duration of five months in the acupuncture group and four months in the 

TENS group.  

Furthermore, outcome measures and length of follow-up varied among these studies. 

In the trials by Iorno et al. (2007) and Thomas et al. (1995), a 10-point visual 

analogue scale was used to measure menstrual cramps. A different dichotomous pain 

scale was used by Habek et al. (2003) and a pain intensity scale from zero to six was 

used by Helms (1987). The length of follow-up among these trials varied between 

three months to two years. According to Birch (2004) acupuncture treatment follow-

up should be conducted at least three months after the completion of treatment, 

preferably up to one year.  

Acupuncture, which involves the use of acupuncture needles inserted into selected 

acupuncture points for a particular condition, needs to be performed by a skilled 

practitioner (Proctor et al., 2002). However, none of these trials described the 

qualifications of the acupuncturists. The acupuncture treatment was completed by a 

gynaecologist in the trial by Habek et al. (2003), a physician-investigator in Helms‘ 

(1987) trial, and by the researcher or gynaecologist in Thomas et al. (1995).  

There were some limitations among these trials including randomisation, blinding 

and designing of placebo acupuncture. In the trial by Iorno et al. (2007)—which was 

a one-group pretest-posttest design—randomisation, blinding and the placebo 

acupuncture design were not evident. The study was limited to a single treatment arm, 

which may cause the study outcomes to be overrated. The observed effects might be 

at least partially attributed to participants‘ expectations, as a placebo effect cannot be 
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excluded. Habek et al. (2003) failed to report information on randomisation, blinding 

and the baseline similarity of their groups. In the study by Thomas et al. (1995), it is 

unclear if participants were randomly assigned or were allowed to choose 

acupuncture as opposed to TENS as their treatment modality. Furthermore, the study 

gave no information regarding blinding of assignment status. In addition, the trial 

authors presented no information about the baseline similarity of the randomised 

groups. In the study conducted by Helms (1987), there was no assessment of whether 

patient blinding was successful between acupuncture groups. Furthermore, 

participants in the acupuncture treatment group reported relief from other symptoms, 

including nausea, headache, backache and PMS. The data were evidently not 

collected prospectively, so it is not known if any sham acupuncture group 

participants experienced this relief.  

Five trials of the efficacy of acupressure in reducing dysmenorrhoea were reviewed. 

All five demonstrated some support for managing dysmenorrhoea using acupressure. 

There were some limitations in all of these trials. The trials by Chi et al. (2004), 

Pouresmail & Ibrahimzadeh (2002), and Mahoney (1993) gave no information 

regarding blinding of assignment status and had no follow-up investigation, which 

makes it difficult to evaluate the clinical significance of acupressure. Jun et al. (2007) 

failed to use random assignment of participants. Students participating in May–June 

were allocated to the control group (SP 06 touch) and students participating in July–

August were allocated to the experimental group (SP 06 acupressure). The seasonal 

recruitment of participants into experimental or control group may have influenced 

the findings. In the study by Chen and Chen (2004), blinding was not practical in the 

home setting where acupressure was self-administered by the participants in the 

experimental group (SP 6 acupressure). In addition, there was a possibility that the 

participants in the control group (rest) might learn to apply acupressure to themselves 

during the follow-up stage. This form of self-care remained a possible source of bias. 

Another limitation was lack of control for psychosomatic expectation effects. 

Participants receiving SP 06 acupressure would have been aware that this point was 

being tested for its efficacy, while the control group received rest only. It is possible 

that the experimental group had heightened expectations relative to the control group. 

In the trial by Chi et al. (2004), selection bias existed because participants were 

recruited from one technical college in the eastern area of Taiwan only. Furthermore, 
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the trial failed to provide information if the treatment groups were separated to 

prevent exchange of information between participants in each group.  

There are several limitations in the trial by Pouresmail and Ibrahimzadeh (2002). 

First, the qualifications of the trainer who performed the relaxation, acupressure and 

sham acupressure training were unclear. Second, the trial failed to clearly explain the 

intervention used—for example, it is not clear if the selected acupoints were pressed 

unilaterally or bilaterally. Third, it was not clear if the trainer pressed on all of the 

points during a total period of two minutes or pressed on each of the selected points 

for two minutes. In the trial by Mahoney (1993), the sample size was small due to 

early attrition. Sixty menstruating women were recruited and only 32 completed the 

study – 12 women in the experimental group and 20 women in the control group. 

Clarity about length of each treatment session and frequency of sessions was also 

lacking.  

Two papers were included in the review of foot reflexology for reducing menstrual 

conditions. There are several limitations in the study by Oleson and Flocco (1993). 

First, the authors do not indicate which type of reflexology was used. Second, several 

trained reflexologists performed the reflexology but the authors do not indicate how 

many there were and whether each reflexologist treated both true and placebo groups. 

Third, the authors reported that it was difficult for the reflexology therapists not to 

touch appropriate areas of the ears, hands and feet therapeutically when the women 

in the placebo control group complained of severe premenstrual distress. Fourth, the 

authors attempted a randomised controlled trial and there were sufficient recordings 

obtained to enable statistical analysis to be performed on the data; however, selection 

bias existed as participants were self-selected through their response to newspaper 

advertisements and the number of participants was small. Finally, Vickers (1996), 

while highlighting the methodological quality of this study, criticises it as 

participants in the reflexology group also received manual pressure at classical 

acupuncture points, suggesting that acupressure might be entirely responsible for the 

results obtained and that stimulation of reflexology points may not been of any 

additional benefit.  

There are limitations in the trial by Williamson et al. (2002). The sample size was 

small and did not achieve adequate sample size as a result of early attrition. Another 
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limitation was blinding. The authors reported that 14 of the 37 women in the control 

group knew that they were not receiving reflexology, highlighting the problem of 

designing an appropriate placebo control for trials of reflexology. A further 

limitation of the study that was identified by the authors was missing or unusable 

responses in the questionnaire. In addition, the authors reported that the categories 

used to measure the frequency of hot flushes and night sweats were not sensitive 

enough to distinguish between zero and a small number of attacks. 

From the literature review, the evidence suggests that acupuncture, acupressure and 

auricular acupressure are effective in reducing menstrual cramps or alleviating 

symptoms of dysmenorrhoea. The outcomes from studies of the effectiveness of foot 

reflexology for menstrual conditions are contradictory. The studies were difficult to 

interpret because of poor methodology. Better quality studies are needed if clear 

conclusions are to be drawn about the efficacy of meridian therapy for the treatment 

of primary dysmenorrhoea.  

The results of these trials should be regarded with caution for several reasons. First, 

the trial by Oleson and Flocco (1993) gave no information on the type of foot 

reflexology used. A number of different schools of reflexology have developed—for 

example, the Ingham method and Father Josef‘s method (Reflexology Association of 

Australia, 2007). Within different schools there are variations in the exact locations 

of some of the reflexes and in the method of treatment (Botting, 1997). It is essential 

that researchers specify which type of foot reflexology is being performed when 

evaluating the effectiveness of reflexology. Second, the choice of acupoints for 

dysmenorrhoea differed vastly among the studies reviewed. There are questions of 

whether multipoint therapy is more effective than single point therapy and whether 

the selection of points should be based on traditional Chinese theory. Third, the 

methods of intervention varied among these studies. Clarification is needed regarding 

frequency of treatment sessions, length of each treatment session, the best time to 

apply treatment and the length of the treatment period. Finally, it is important that 

foot reflexology is performed by a skilled practitioner to eliminate bias and improve 

study credibility. Stephenson and Dalton (2003) suggested that certification is the 

best way to ensure proper performance of reflexology technique.  
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Purpose of the research  

First purpose 

When evaluating adolescent female students‘ menstrual health, gynaecological 

characteristics provide important clues for early detection of menstrual problems.  

The first purpose of this research was to identify the gynaecological characteristics of 

Taiwanese adolescent students with primary dysmenorrhoea. It was intended to 

provide school nurses information on gynaecological characteristics of primary 

dysmenorrhoea to early detect adolescent female students at risk and prevent or 

minimise adolescents‘ menstrual problems. 

Second purpose 

Understanding of attitudes toward menstruation from an adolescent's perspective 

may provide health care professionals with insight and additional strategies to help 

adolescents to manage their dysmenorrhoea and promote positive attitudes toward 

menstruation. Thus, the second purpose of the present study was to explore the 

attitudes toward menstruation of Taiwanese adolescent students with primary 

dysmenorrhoea and to report changes in attitudes toward menstruation across the 

four study phases.  

Third purpose 

It is important that health care professionals are aware of the self-care behaviours 

that adolescents use to cope with their menstrual discomfort, because some self-care 

behaviours may potentially be harmful or generally ineffective. Hence, the third 

purpose of this study was to explore Taiwanese adolescent students‘ self-care 

behaviours in managing dysmenorrhoea and to examine differences across the four 

study phases. 

Fourth purpose  

This study investigated the effect of foot reflexology in reducing symptoms of 

primary dysmenorrhoea in Taiwanese adolescent students using a randomised 

controlled trial. The conceptual framework guiding this study was based on the 

‗neuro theory‘ (Frankel, 1997) and the flow of Qi and Blood (Eugster & Cheng, 

2007). Adolescents with dysmenorrhoea suffer from period pain during menstruation 
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that is often accompanied by other psychological and physiological distress 

symptoms. The ‗neuro theory‘ (Frankel, 1997) states that foot reflexology and foot 

massage stimulate sensory fibres Aβ, Aδ and C in the feet (reflexology can be 

painful when stimulating sensory fibres C), which in turn connect the sensory 

nervous system to the central nervous system, and result in changes in baroreceptor 

reflex sensitivity, sinus arrhythmia, the subject‘s psychological state and the body‘s 

relaxation state. When relaxation occurs, the parasympathetic nervous system 

activity increases, resulting in lower heart rate and blood pressure along with reduced 

period pain. In addition, Father Josef believes that foot reflexology serves to remove 

stagnation in the Qi and Blood network and warm up the body by the application of 

pressure to the reflex areas in the feet (Eugster & Cheng, 2007). Thus, an elevation in 

temperature and a decrease in period pain were expected. Therefore, it was 

hypothesised that: 

1. Participants in the foot reflexology group would demonstrate a greater 

reduction in menstrual distress symptoms compared to participants in the foot 

massage group. 

2. Adolescents participating in the foot reflexology group would demonstrate a 

greater reduction in period pain than adolescents in the foot massage group.   

3. Adolescent students in the foot reflexology group would demonstrate an 

elevation in eardrum temperature not experienced by adolescent students in 

the foot massage group. 

4. Participants in the foot reflexology group would demonstrate a greater 

reduction in heart rate compared with participants in the foot massage group.   

5. Adolescent females in the foot reflexology group would demonstrate a 

greater reduction in blood pressure—both systolic blood pressure and 

diastolic blood pressure—than adolescent females in the foot massage group.  

The next chapter, Chapter 3, reviews the study method. 
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CHAPTER 3 

Method 

The review of literature in Chapter 2 identified significant gaps in the area of foot 

reflexology and primary dysmenorrhoea. There are no studies examining the effects 

of foot reflexology on primary dysmenorrhoea, and the results of studies into the 

effectiveness of foot reflexology for menstrual conditions such as PMS and 

menopausal symptoms studies are inconclusive. Findings in relation to acupuncture, 

acupressure and auricular acupressure suggested that they were effective in reducing 

menstrual symptoms of dysmenorrhoea. Clinical studies of foot reflexology for 

primary dysmenorrhoea will provide evidence for practice.  

Research design 

A randomised controlled clinical trial was used to investigate the effect of Father 

Josef‘s method of foot reflexology on symptoms of primary dysmenorrhoea in 

adolescent female students in Taiwan. Participants were randomly assigned to one of 

two groups: Group 1 received Father Josef‘s method of foot reflexology;  Group 2 

received foot massage treatment with light touch. 

The study design has a number of strengths. First, a randomised controlled trial is the 

most powerful method to test a cause-and-effect relationship between variables (Polit 

& Hungler, 1999). Second, random assignment of participants to treatment by using 

a probability device allows statistical methods to make valid statements about the 

difference between treatments for this set of participants. Third, using standardised 

tools for measuring menstrual pain, menstrual distress symptoms, attitudes toward 

menstruation and self-care behaviours in managing dysmenorrhoea improves the 

reliability and validity. Fourth, the follow-up measurement enables detection of any 

sustained effect of the interventions. 

One limitation of the study was the reliance on self-reporting, including demographic 

and gynaecological characteristics, severity of period pain, menstrual distress 

symptoms, attitudes toward menstruation and retrospective self-care behaviours in 

managing dysmenorrhoea, all of which might be subject to bias. Blinding procedures 

were used to overcome the potential for bias such as the positive effects of 
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participants knowing that they are participating in a study, known as the Hawthorne 

effect (Polit & Hungler, 1999). The current study applied placebo intervention and 

all measurements were taken at the same intervals for both groups to provide 

assurance that affects were the result of the intervention rather than study 

participation. The overall research design is depicted in Figure 3. 1.   

 
 

 

 

 

  

                                                                                                  

  

  

 

  

Figure 3. 1 Study design and schedule of data collection 
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Random allocation 

Eligible adolescent female students randomised into foot reflexology or foot 
massage group. Participants in the foot reflexology group receive Father Josef’s 
method of foot reflexology. Participants in the foot massage group will receive foot 
massage with light touch.   

Foot reflexology group 
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blood pressure 
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Rating Scale for Period Pain 
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(Within the first 48 hours of menstrual 
flow for two menstrual periods) 

 Before and after intervention: 
eardrum temperature, heart rate & 
blood pressure 

 Before and after, 1 hour after & 1 
day after intervention: Numeric 
Rating Scale for Period Pain 
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Data collection and screening 

 Demographics 
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 Chinese Menstrual Attitudes Questionnaire 
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Data collection sites 

Recruitment took place at three secondary high schools and one junior college in 

central and southern Taiwan. Adolescent females recruited from the three secondary 

high schools were non-nursing students and those recruited from the junior college 

were nursing students. The multi-school study maximised the chances of obtaining a 

representative sample of adolescent female students in central and southern Taiwan. 

The participants received the assigned intervention in the school health clinic of each 

of the schools involved in this study. The outcome measure follow-up was completed 

at home and returned via postal mail.  

Participants 

Inclusion criteria 

The inclusion criterion for participation in the study were:  

1. Healthy adolescent females aged 15 to 19 years;  

2. Menstrual cramps at least three times within the previous six months;  

3. Of the painful cycle(s), an average pain score of 40 or more on the Numeric 

Rating Scale for Period Pain from 0 to 100, with 0 being no pain and 100 

being pain as bad as it can be; 

4. Regular or mostly regular menstrual cycles for at least one year and 

menstrual cycle length from 21 days to 35 days (normal variation); 

5. No pain medication taken in the four hours before receiving the assigned 

intervention;  

6. Being able to listen, speak, read, and write Mandarin; 

7. Being a student at one of the participating schools; 

8. Consent for participation received from parent of potential participant under 

18 years and potential participant‘s assent to participate in the study.  

Exclusion criteria 

The exclusion criterion were:  

1. A history of secondary dysmenorrhoea or gynaecological disease; 
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2. Systemic disease such as hypertension, heart disease, diabetes mellitus, renal 

failure, thrombolytic disease, etc.;  

3. Current pregnancy;  

4. Any lower extremities infection, injury, disease or open wounds; 

5. Any prior experience of receiving foot reflexology. 

Selection of participants 

There were several methods used to increase awareness of and accessibility to the 

present study. First, the researcher made a poster explaining the study and that poster 

was displayed on the school poster board to increase awareness of the study. Second, 

the school nurse and schoolteachers identified potential participants from students‘ 

health records and invited them to participate in the study and talk with the 

researcher. Third, the researcher designed a flyer describing the nature of the study 

with the researcher‘s name and contact information and a student research assistant 

of the school distributed this flyer to potential participants.  

Sample size 

A total sample size of 122 participants was calculated to provide sufficient power, 

with 61 adolescents in each group. The sample size was calculated based on a 

previous study by Chi et al. (2004). The Chi et al. study examined the effectiveness 

of acupressure on primary dysmenorrhoea for Taiwanese adolescent students using 

the Visual Analogue Scale for pain (VASP) as the primary outcome measurement 

(Chi et al., 2004). The results of the study showed that the mean score of VASP was 

3.58±1.98 for the experimental group, and 4.70±1.88 for the control group (Chi et al., 

2004). Based on this research, the present study aimed for an effect size of 58%. To 

provide a power of 80% using an α of .05 at least 47 adolescent female students 

needed to be allocated to each group. A further 14 adolescent female students (30%) 

were included into the calculations to allow for attrition.   

The possibility of recruiting 122 adolescent students to participate in the study was 

high. The total number of female students enrolled in the data collection sites in 

2006–2007 was 3,112 (Ministry of Education, 2007). According to three Taiwanese-

based studies, 62% to 73% of young women suffer from dysmenorrhoea (Chang, 

2008; Chiou & Wang, 2004; Lin & Lee, 1987). Based on these figures, the number 
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of potential participants ranged from 1,929 to 2,271 (62% of 3,112 female students = 

1,929 potential participants to 73% of 3,112 female students = 2,271 potential 

participants). It was therefore feasible to recruit 122 participants from approximately 

2,000 potential participants. 

Description of instruments 

Five paper and pencil questionnaires were used in the study. The participants‘ 

demographic and gynaecological characteristics were collected using a purpose-

designed questionnaire. Menstrual attitudes was measured using the Chinese 

Menstrual Attitude Questionnaire (CMAQ) (Lee, 2000). In addition, self-care 

behaviours in managing dysmenorrhoea were measured using the Self-Care Scale for 

Dysmenorrhic Adolescents (ADSCS) (Hsieh, 2000). The main outcomes of the effect 

of foot reflexology and foot massage interventions were measured by the NRS for 

Period Pain (Jensen, Karoly, & Braver, 1986) and the Chinese Menstrual Distress 

Questionnaire (Wang, 2005). The effect of the interventions on other outcomes 

including eardrum temperature, heart rate, systolic blood pressure and diastolic blood 

pressure were also measured.  

Demographic Information Questionnaire  

The demographic information questionnaire sought personal information, details 

about the menstrual cycle and information about the adolescent girls‘ general health 

status. Self-report data from the personal information section specifically included 

the participants‘ age, height, weight, ethnicity, religion, dietary preferences, tobacco 

use, alcohol intake, and their parents‘ relationship status and educational level. The 

menstrual information measured age of menarche, duration of menstrual cycle, 

regularity of menstrual cycle, duration of menstrual flow, pregnancy status and 

history, and current use of contraceptive medication. Information about the date of 

most recent menstrual period, time of initial period pain, frequency of period pain 

over the past six months, time of period pain in menstrual cycle, information on 

gynaecological diseases, experience of consultations with a doctor and family history 

of dysmenorrhoea were also collected. General health information was sought about 

hypertension, diabetes mellitus, heart disease, renal failure, thrombolytic disease, 

asthma, lower extremities infection, lower extremities injury, open wound, sprain 
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and other diseases. The data was used to measure the demographic and 

gynaecological characteristics of the Taiwanese adolescent girls participating in the 

study, facilitate eligibility screening for participation in the study and enable a 

comparison of the characteristics of adolescent girls in the sample with the 

population of adolescent women in Taiwan. Appendix A provides the demographic 

information questionnaire in both English and Chinese.    

Chinese Menstrual Attitudes Questionnaire  

The CMAQ (Lee, 2000) is a 48-item scale that measures Chinese menstruating 

women‘s attitudes toward menstruation. The CMAQ included items that were 

derived from the MAQ by Brooks-Gunn & Ruble (1980). The original MAQ is one 

of the most widely used questionnaires designed to measure a variety of attitudes 

regarding menstruation (Bramwell, Biswas, & Anderson, 2002). The MAQ has been 

used in diverse racial groups such as American, Taiwanese, Chinese, British, 

Canadian, Mexican, Israeli and Indian women (Anson, 1999; Aubeeluck & Maguire, 

2002; Bains & Slade, 1988; Bramwell et al., 2002; Bramwell & Zeb, 2006; 

Chaturvedi & Chandra, 1991; Corina & Laura, 2002; Hoerster, Chrisler, & Rose, 

2003; Johnston-Robledo, Ball, Lauta, & Zekoll, 2003; Lee, 2000; Rempel & 

Baumgartner, 2003; Tang, Yeung, & Lee, 2003; Tsai, 2005; Van Den Akker, Eves, 

Service, & Lennon, 1995; Woods, Dery, & Most, 1982; Yeung, Tang, & Lee, 2005). 

However, the study by Bramwell et al. (2002) demonstrated cross-cultural 

differences in attitudes to the menstrual cycle. To be applicable to the population of 

Taiwanese women, the MAQ not only had to be translated from English to Chinese 

but also needed culturally sensitive items added to measure attitudes toward 

traditional Chinese menstrual beliefs and practices.  

The MAQ consists of 33 attitude statements, both positive and negative, about 

menstruation involving 5 subscales: 12 items in the subscale of menstruation as a 

debilitating event, 6 items in the subscale of menstruation as a bothersome event, 4 

items in the subscale of menstruation as a natural event, 4 items in the subscale of 

anticipation and prediction of the onset of menstruation, and 7 items in the subscale 

of denial of any effect of menstruation (Brooks-Gunn & Ruble, 1980). All items in 

the MAQ are rated on a seven-point Likert scale ranging from ‗1 – disagree strongly‘ 

to ‗7 – agree strongly‘ (Brooks-Gunn & Ruble, 1980). Cronbach‘s α coefficients 
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have been reported in English-speaking populations ranging from .95 to .97 (Brooks-

Gunn & Ruble, 1980).  

The CMAQ included both the items that were derived from the MAQ (Brooks-Gunn 

& Ruble, 1980) and the Chinese culturally sensitive items that were derived from the 

qualitative interviews with Chinese menstruating women living in Hong Kong (Lee, 

2000). Examples of these culturally sensitive items are: menstruation brings bad luck, 

women should not eat raw or cold food when they are menstruating, and women 

should not have any sexual intercourse during menstruation. The CMAQ consists of 

48 attitude statements about menstruation involving four subscales: 15 items in the 

subscale of taboos, 13 items in the subscale of debilitation and indigenous practices, 

9 items in the subscale of menstruation as female experience, 11 items in the 

subscale of trivialisation of menstrual effects (Lee, 2000). Similar to the MAQ, all 

items in the CMAQ are rated on a seven-point Likert scale ranging from ‗1 – 

disagree strongly‘ to ‗7 – agree strongly‘, and higher scores on the CMAQ subscales 

represent greater agreement of the given menstrual attitudes. Cronbach‘s α 

coefficients have been reported ranging from .77 to .81 (Lee, 2000).  

Self-Care Scale for Dysmenorrhic Adolescents  

The ADSCS was developed by Hsieh (2000) in Chinese to measure Taiwanese 

adolescent girls‘ self-care behaviours in managing dysmenorrhoea. There is very 

little research about adolescent self-care behaviours in managing dysmenorrhoea, 

with only the Menstrual Distress Management Questionnaire developed by Campbell 

and McGrath (1997) for a sample of 299 young Canadian students and the ADSCS 

developed by Hsieh (2000) for a sample of 361 adolescent Taiwanese students 

retrieved. To be culturally sensitive to adolescent Taiwanese students and to fit the 

purpose of the study, the ADSCS was chosen.   

The ADSCS consists of 40 self-care behaviours for managing dysmenorrhoea 

involving six subscales: 4 items in the subscale of searching for knowledge, 6 items 

in the subscale of expression of emotions, 4 items in the subscale of seeking 

assistance, 7 items in the subscale of control over external factors, 14 items in the 

subscale of resource utilization, and 5 items in the subscale of being in self-control 

(Hsieh, Gau, Mao, & Li, 2004). All items of the ADSCS are rated on a six-point 
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Likert scale ranging from ‗1 – disagree totally‘ to ‗6 – 100% agree‘ (Hsieh, 2000). 

The coefficient α as a whole was .89 and the six subscales of the Cronbach‘s α 

coefficients ranged from .62 to .80 (Hsieh et al., 2004). The reliability and validity of 

the ADSCS has been supported by Yang (2003) with a Cronbach‘s α of .81 in a 

study of 368 Taiwanese adolescent students.  

To achieve a better understanding of adolescent students‘ self-care behaviours in 

managing primary dysmenorrhoea, four additional questions were asked. Specifically, 

participants were asked to identify any other self-care strategies used to reduce 

dysmenorrhoea that are not specified on the ADSCS, to report the most effective 

methods that they had ever used for their dysmenorrhoea, to indicate the alternative 

source(s) of medical advice in managing dysmenorrhoea, and to make comments and 

suggestions about managing symptoms of primary dysmenorrhoea.  

Numeric Rating Scale for Period Pain  

The NRS for Period Pain is a rapid and simple pain severity scale used to assess 

period pain (Hartrick, Kovan, & Shapiro, 2003; Jensen et al., 1986; Kremer, 

Atkinson, & Ignelzi, 1981; Noble et al., 2005). Both the VAS and the Numeric 

Rating Scale have been shown to be useful in the evaluation of period pain but the 

Numeric Rating Scale is easier to use and convenient (Derman et al., 2004; Gift & 

Narsavage, 1998; Hartrick et al., 2003; Kremer et al., 1981). The 0 to 100 Numeric 

Rating Scale requires participants to rate their period pain on a scale from 0 to 100, 

with 0 being ‗no pain‘ and 100 being ‗pain as bad as it can be‘. It provides a greater 

range of scores and is more sensitive to change than the VAS (Jensen et al., 1986; 

Kremer et al., 1981). The evidence of validity of the numeric rating scale is its high 

correlation with the scores of VAS (Derman et al., 2004; Downie et al., 1978; Gift & 

Narsavage, 1998; Jensen et al., 1986; Kremer et al., 1981). A correlation between 

VAS for Pain and NRS for Pain was found ( r = 0.86, p < 0.05) (Kremer et al., 1981). 

The intraclass correlation coefficient of NRS for Pain was .74 (p < .0001) (Mawdsley, 

Moran, & Conniff, 2002).  

Small changes in the NRS for Pain may have statistical significance but may be of 

little no clinical importance (Todd, 1996). Todd et al. (1996) reported that a 13mm 

change in pain severity measured by 0 to 100 visual analogue scale was the 
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minimum clinically significant change. Beaton, Boers and Wells (2002) indicated 

that there are many facets to understanding minimum clinically important differences 

and that it is a context-specific value rather than a fixed number. Lee et al. (2003) 

reported that a mean reduction in VAS of 30.0 mm represented a clinically important 

difference in pain severity that corresponded to patients‘ perception of adequate pain 

control. The present study not only asked participants to rate their period pain on 

NRS for Period Pain but also asked participants‘ about their sense of pain relief.   

Chinese Menstrual Distress Questionnaire  

To ensure cultural appropriateness and to investigate distress symptoms appearing 

only during the menstrual period, and not during the premenstrual or intermenstrual 

phases, the CMDQ was used (Wang, 2005). The CMDQ was adapted from the MDQ 

(Moos, 1968) and was translated from English-language into a Chinese-language 

version by three experts.    

The original MDQ (Moos, 1968) is one of the most widely used self-report 

questionnaires designed to measure physical and psychological symptoms during 

premenstrual, menstrual and intermenstrual phases (Haywood, Slade, & King, 2002). 

The MDQ, or adaptations of it, have been used in several countries (Logue & Moos, 

1986).   

The MDQ contains 47 items, which are grouped into eight subscales: pain, water 

retention, autonomic reactions, negative affect, impaired concentration, behaviour 

change, arousal and control (Moos, 1968). Six of the subscales measure negative 

perceptions and the other two are positive subscales. The MDQ has two forms: Form 

C is a retrospective form that measures symptoms experienced in the most recent 

cycle, while Form T is a prospective or ‗Today‘ form that is used for daily 

assessment (Logue & Moos, 1986). On both forms, the items are rated on a five-

point scale (0–4) according to severity of experience ranging from 0 for ‗no 

experience of symptoms‘ to 4 for ‗presence of severe symptoms‘ (Moos, 1968). The 

MDQ has been shown previously to be internally consistent (correlations = .53 to .89) 

and to have split half reliabilities of .74 to .98 (Moos, 1968).  

The CMDQ consists of four subscales: pain, water retention, autonomic reaction and 

negative affect, and includes 22 items: muscle stiffness, weight gain, 
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dizziness/faintness, loneliness, headache, skin disorders, cold sweats, anxiety, mood 

swings, cramps, painful breasts, nausea/vomiting, crying, backache, swelling, hot 

flashes, irritability, tension, fatigue, depression, general aches and pains, and 

restlessness (Wang, 2005). Similar to the MDQ, all items in the CMDQ are rated on 

a five-point scale (0–4) according to severity of experience ranging from 0 for ‗no 

experience of symptoms‘ to 4 for ‗presence of severe symptoms‘ (Wang, 2005). 

Cronbach‘s α coefficient of the 22-item CMDQ has been reported at .89 for a sample 

of 28 young Taiwanese women (Wang, 2005). Participants were asked to rate each 

item in the CMDQ based on their recall of symptoms any day between the third and 

seventh day of their most recently menstrual flow period. The total scores of the 22-

item CMDQ range from 0 to 88. Higher scores on the 22-item CMDQ indicate more 

severe symptoms of dysmenorrhoea during a participant‘s menstrual phase.  

Pilot study  

Prior to starting the main study, a pilot study was conducted to assess whether the 

foot reflexology and foot massage protocols were realistic and workable, to identify 

potential practical problems and to identify adverse effects caused by the procedures. 

The first stage of the pilot study was to assess content validity of the foot reflexology 

and foot massage protocols. The content validity of the intervention protocols was 

assessed and evaluated by a panel of three experts in the area of Father Josef‘s 

method of foot reflexology and women‘s health with one in Australia and two in 

Taiwan. The panel members were asked to evaluate whether individual steps were 

relevant and appropriate in terms of the specific intervention and to evaluate whether 

the sequences were suitable for the aim of this study. In addition, the panel members 

were asked to revise any item that they disagreed with and to identify areas that were 

not suitably presented.  

The panel of experts highlighted the importance of working on all the reflex areas 

instead of only working on the 10 selected reflex areas—pituitary gland, heart, 

spleen, liver, kidney, inner pelvic cavity tissue, sacrum and coccyx, uterus, ovarian 

and abdominal muscle—on the feet. Traditional Chinese medicine advocates that all 

the physiological elements within the human body are interrelated and inseparable 

from the others in coordination, and they affected each other pathologically (Eugster 
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& Cheng, 2007). Therefore, a greater picture of the relationship among the vital 

organs must be considered when applying Father Josef‘s method of foot reflexology 

to a client. One of the tenets of Father Josef‘s method of foot reflexology is to ―treat 

the person, not treat the symptom or ailment‖ (Eugster & Cheng, 2007). In addition, 

the penal of experts stated that the sequences and steps of foot massage protocol are 

appropriate, suitable and relevant for the aim of this study. Following evaluation and 

documentation of the experts, the foot reflexology protocol was revised (see 

Appendix H).     

Following content validity of the intervention protocols, the researcher used the 

snowballing technique to recruit four participants using the same sample inclusion 

and exclusion criterion, and data collection sites into the pilot study. First, the 

researcher provided information both orally and in writing about the nature of the 

study to the adolescent students who stated that they had dysmenorrhoea and 

expressed a willingness to participate. Second, immediately after obtaining written 

consent or assent from participants and consent from their parents (if under 18 years 

old), the participants were asked to complete the questionnaire including the 

Demographic Information Questionnaire, CMDQ, CMAQ and ADSCS. The 

participants were also instructed to identify any parts of the questionnaire that were 

difficult to read or understand. In addition, the first copy of the questionnaire was a 

question page that asked about the time it took them to complete the entire 

questionnaire. Third, the four participants were divided into two groups – two in 

Father Josef‘s method of foot reflexology group and the other two in the foot 

massage group. Each of the participants received 30 minutes of the assigned 

intervention to identify any adverse effects, discomforts or concerns regarding the 

intervention.  

The pilot study went very well. The four participants were generally comfortable 

answering all questions. There were no negative written or oral comments about the 

questionnaire. Participants stated that the instructions and items in the questionnaire 

were clear. All four participants answered the whole questionnaire in an average time 

of 15.8 minutes. In addition, the participants in both the foot reflexology and foot 

massage group enjoyed their therapy and there were few possible adverse effects. 

The two participants who received foot reflexology therapy mentioned that they 
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experienced brief foot discomfort over some reflexes areas during treatment session. 

One participant in the foot reflexology group also indicated that she had headache 

and felt tired following the treatment. These reactions may be caused by temporarily 

increased levels of toxins in the body due to elimination and cleansing the toxins 

from the body. No adverse effects were reported in the foot massage group. The 

participants made a number of positive comments on the foot reflexology and foot 

massage therapy—for example, ―it makes me feel relaxed‖, ―I enjoyed it very much‖ 

and ―I felt lighter on my feet‖. In addition, the participants in the both groups rated 

that the foot reflexology and foot massage intervention reduced their period pain 

partially.            

Procedures 

Phase 1: Recruitment, data collection and screening 

Adolescent girls who met the research inclusion criteria and expressed a willingness 

to participate were given information orally and in writing about the nature of the 

study. The name and contact information for the researcher and her academic 

advisors were provided, and the participants and/or their parents were encouraged to 

contact them for further information. Immediately after obtaining written consent or 

assent from participants and consent from their parents if under 18 years old, the 

participants were asked to complete the Demographic Information Questionnaire, 

CMDQ, CMAQ and ADSCS. Participants were encouraged to contact the researcher 

to ask any parts of the questionnaire that were difficult to read or understand. To 

assure confidentiality, participants were given envelopes to insert and seal their 

responses into. The questionnaires were returned to the school nurse at each of the 

schools involved in this study or mailed to the researcher using a pre-paid envelope. 

The Demographic Information Questionnaire provided data to screen eligibility for 

participation in the study and enable comparison of the characteristics of adolescent 

female students in the sample with the population of adolescent females in Taiwan. 

In addition, pre-intervention measurement of attitudes toward menstruation, self-care 

behaviours in managing dysmenorrhoea, menstrual distress symptoms and severity 

of menstrual pain provided useful information to compare with post-intervention 

menstrual health as a whole.  
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Phase 2: Group allocation and intervention   

Participants who met the selection criterion were randomised into the foot 

reflexology or foot massage group.  The study researcher prepared a randomization 

schedule from a random-number generator on a computer prior to the enrolment of 

the first participant.  The assignments were placed in sealed opaque numbered 

envelopes prior to the onset of the study.  At this stage, the participants were 

informed to come to the school health clinic of each of the schools to receive one 

treatment of 40 minutes within the first 48 hours of menstruation for two menstrual 

periods. The researcher also provided contact information to the participants to 

initiate contact if they wish. In addition, participants were informed that they would 

receive one of two types of reflexology therapy, each of which had the potential to 

relieve menstrual pain. Furthermore, the participants were told that they should not 

take pain medication in the preceding four hours or eat a meal within one hour of 

coming to the school health clinic to receive the assigned intervention.   

Father Josef‘s method of foot reflexology (Father Wu‘s method of foot reflexology) 

was used in this study and carried out by the researcher, a trained and certified 

member of the Father Wu‘s New Method Reflexology Research Centre, Taipei, 

Taiwan (see Appendix G). The researcher also delivered the foot massage 

intervention to the participants. Each treatment session lasted approximately 40 

minutes, comprising 30 minutes treatment and 10 minutes preparation (before and 

after the intervention). Both the foot reflexology and foot massage intervention 

covered all parts of the foot and up to the knees. The foot reflexology protocol and 

foot massage protocol are detailed in Appendix H. 

Before each treatment session, the researcher prepared the treatment equipment 

including liquid handwashing soap, paper towels, non-perfumed foot lotion, Green 

alcohol rub, an Kendall Healthcare FirstTemp Genius Model 3000A Tympanic 

Thermometer, an Omron HEM-7070 electronic sphygmomanometer, a reflex stick, a 

throw blanket, a portable therapist bed with adjustable backrest, a chair and a chart. 

In addition, the researcher set up a quiet and private treatment environment. The 

researcher also kept her finger nails trimmed and removed rings, watches and any 

other jewellery that might retard the treatment session.  
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On arrival, participants were assisted to lie down on the portable therapist bed with 

an adjustable backrest. The researcher provided a throw blanket to cover the 

participant and allowed five minutes for the participant to adjust to the room 

environment before checking her vital signs. During the waiting period, the 

researcher washed her hands. Then, the researcher took the random assignment 

envelopes to the participants and the envelop was opened to determine group 

allocation before the start of the first treatment session.  Participants remained on the 

same allocation throughout the study period if they continued in the study.  All 

participants were blinded to treatment assignment for the duration of the study.  Only 

the researcher saw the unblinded data.   

After about five minutes rest after arrival, the researcher gave the participant a brief 

description of the intervention procedure and checked the participant‘s eardrum 

temperature, pulse rate and blood pressure before the assigned intervention. The 

participant was asked to rate her period pain on the NRS for Period Pain before the 

intervention.       

Foot reflexology sessions lasted 30 minutes (15 minutes per foot) (Chen, 2004; 

Eugster & Cheng, 2001; Lin, 2005; Oleson & Flocco, 1993; Quattrin et al., 2006; 

Stephenson, 1997; Stephenson, Swanson, Dalton, Keefe, & Engelke, 2007). The 

intervention started from the left foot (Chen, 2004; Eugster & Cheng, 2001; Lin, 

2005; Quattrin et al., 2006), following the standardised protocol. The foot massage 

group received foot massage with light tough using a series of techniques for 30 

minutes (15 minutes per foot). The foot massage intervention also started from the 

left foot. Efforts were made to make the foot massage treatment session appear 

similar to the true foot reflexology treatment concerning length of treatment session, 

preliminary preparation, sequences of treatment and taking all measurements at the 

same intervals.  

Immediately after receiving the 30-minute treatment session, the researcher asked the 

participant to rate her period pain on the NRS for Period Pain again. While the 

participant rated her period pain, the research went to wash her hands. After 

handwashing, the researcher checked the participant‘s eardrum temperature, pulse 

rate and blood pressure again. The participant was told that foot reflexology rarely 

caused some reactions after the treatment such as fever, fatigue, dry mouth, aching, 
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increase appetite, sweating, increase urination with darker and stronger smell, 

increase bowel movement, ankle swelling, bruises and varicose veins (Blunt, 2006; 

Chen, 2004; Eugster & Cheng, 2001; Somchock, 2006). The side effects are thought 

to be caused by the body‘s effort to eliminate toxic substances (Eugster & Cheng, 

2001). In addition, the participants were asked to rate the NRS for Period Pain at one 

hour and at one day after the intervention and mail the completed questionnaire to 

the researcher using a pre-paid envelope. Furthermore, the researcher reminded the 

participant to return to receive the treatment again within the first 48 hours of her 

next menstrual period. The treatment procedures were repeated on the second 

treatment session.  

Phase 3: 1st follow-up and Phase 4: 2nd follow-up 

On two occasions follow-up was undertaken at the the first and the third menstrual 

period after the second treatment session. The questionnaires were given at the end 

of the second treatment session. Participants were asked to complete the NRS for 

Period Pain, CMDQ, CMAQ and ADSCS any day between the third day and the 

seventh day of their menstrual flow period on both occasions, and return them to the 

researcher by mail using a pre-paid envelope.    

Ethical considerations 

Knox and Burkhart (2007) suggested that an overview of the research and 

expectations of participation, and a request for assent from teenagers should take 

place separately from their parents so that the particpants could feel free to ask 

questions or refuse to participate. In addition, the National Statement on Ethical 

Conduct in Human Research suggested that informed parental permission and 

voluntary assent from young people must be obtained for research that includes 

young people in order for it to be approved (National Health and Medical Research 

Council, Australian Research Council, & Australian Vice-Chancellors‘ Committee, 

2007). Therefore, the participants and their parents were given information, orally 

and in writing, about the nature of the study and informed of their right not to 

participate, to withdraw at any time without explanation or penalty and to omit 

answering any questions if they wish prior to administration of the questionnaires. 

No coercion was used with the participants to participate in the study. Opportunities 
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were provide for the participants and their parents to ask questions at any stage. The 

participants were required to sign a consent form. If under 18 years old, the 

participants were required to sign an assent form and the parent or guardian of each  

participant were required to sign a consent form. The information sheet, consent 

form and assent form are presented in Appendix F. 

The Human Research Ethics Committee at the University and the four participating 

schools approved the research. Participation in the study did not disadvantage 

adolescent female students. It was anticipated that both the foot reflexology and foot 

massage would reduce menstrual distress symptoms to some degree. If adolescent 

participants persistently experienced any symptoms of treatment side effects, they 

were advised to see the school nurse for help or to be checked by a medical doctor. 

Data from questionnaires will be securely held for five years. Data entered into a 

computerised database protects the identity of the participant by the use of a code 

number.  

Provision was made for communicating results in an easily understandable format. A 

lay summary will be sent to consenting participants on their request. Participants 

were assured of anonymity in publications and dissemination of study results.  

Statistical procedures 

Data were entered and analysed using the Statistical Package for Social Science 

(SPSS) version 15 (2006) personal computer version. Collected data were reviewed 

for completeness and consistency within a single data form and among data forms. 

The accuracy of data coding and computer entry was checked by comparing the 

computerised data with the original data. 

A variety of statistical methods was employed in reviewing the data set. All variables 

were checked for normality, missing values and fit between their distributions and 

the assumptions for multivariate analysis. Frequencies, means and standard 

deviations were calculated as appropriate on the demographic variables. Total scores 

and sub-scores on standardised measures were summed to produce interval data. 

Properties of tools were assessed using Cronbach‘s alpha for reliability (internal 

consistency). A t-test or Chi-square was used to analyse the homogeneity of 
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demographic and gynaecological characteristics, NRS for Period Pain, CMDQ, 

CMAQ, ADSCS, eardrum temperature, heat rate and blood pressure between the foot 

reflexology group and the foot massage group at baseline. To determine the efficacy 

of the intervention with regard to NRS for Period Pain, CMDQ, eardrum temperature, 

heart rate and blood pressure, the participants were divided into the foot reflexology 

group and the foot massage group and a mixed between-within subjects analysis of 

variance (ANOVA) was used. In addition, to detect any significant changes in the 

CMAQ and ADSCS between the foot reflexology group and the foot massage group, 

a mixed between-within subjects ANOVA was also used.   

An alpha level of .05 was used for all statistical tests in the study. 
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CHAPTER 4 

Results 

The aims of this study were to identify the demographic and gynaecological 

characteristics of Taiwanese adolescents with dysmenorrhoea, to gain knowledge 

about Taiwanese adolescent students‘ attitudes toward menstruation and self-care 

behaviours in managing dysmenorrhoea, and to investigate the effects of foot 

reflexology on symptoms of dysmenorrhoea. The results of this study are presented 

in two chapters. This chapter presents the analysis of data related to participant 

characteristics, attitudes toward menstruation and self-care behaviours in managing 

dysmenorrhoea. The response rate achieved in this study is reported. Homogeneity of 

the foot reflexology group and foot massage group is demonstrated. The validity and 

reliability of measures is also established.  

Response rate 

One hundred and ninety-four adolescent students with dysmenorrhoea responded to 

posted flyers, billboard postings or word-of-mouth by the investigator, school 

teachers, school nurses and their peers to participate in the study. Among the 

respondents, 12 adolescents identified that they were not interested in participating 

after they had been provided with more information about the study, 44 were 

ineligible according to the study selection criteria, and 16 did not complete 

pretreatment data collection. The reasons for ineligibility related to menstrual pain 

scores less than 40, painful menstrual periods less than three times within the 

previous six months, prolonged or irregular menstrual cycles, current pregnancy, 

having previously received foot reflexology, or having been diagnosed with 

gynaecological disease. A total of 122 adolescent students were enrolled in this study 

from February 2008 to January 2009. Sixty-one were randomly assigned to the foot 

reflexology experimental group and another 61 to the foot massage placebo group. 

Twenty-five participants (20%) withdrew from the study prematurely because nine 

participants were too busy to attend, five felt their menstrual pain had improved, 

eight were unable to be contacted as they were on summer vacation or graduated 

from the school, two had scheduling conflicts with the researcher, one was not able 
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to come to the school health clinic because of severe menstrual pain, and one did not 

provide any contact details for follow up. A total of 97 participants (80%) completed 

the study, with 50 in the foot reflexology experimental group and 47 in the foot 

massage placebo group. Figure 4.1 depicts the study flow per the Consolidated 

Standards of Reporting Trials (CONSORT) recommendations for randomised trials 

of non-pharmacological treatment (Altman et al., 2001; Boutron et al., 2008; Boutron 

et al., 2008). 
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Figure 4.1 Flow diagram of participant progress 

Recruited, pretreatment data collection 
and random allocation  

Foot reflexology group (n = 61)  
Foot massage group (n = 61) 

 

Assessed for eligibility 
(n = 194) 

 
Not enrolled 
Ineligible (n = 44) 
Not interested (n = 12) 
Incomplete 

pretreatment data 
collection (n = 16) 

Foot Massage Intervention 
Received 1

st
 treatment (n = 53) 

Lost to receive 1
st
 treatment 

 Too busy (n = 3) 
 Scheduling conflicts (n = 2) 
 School holidays (n = 2) 
 Menstrual pains improved (n = 1) 
 
Received 2

nd
 treatment (n = 47) 

Lost to receive 2
nd 

treatment 
 Too busy (n = 2) 
 Graduated from the school (n =3) 
 No contact details (n = 1)  

 

Foot Reflexology Intervention 
Received 1

st
 treatment (n = 56) 

Lost to receive 1
st
 treatment 

 Too busy (n = 1)  
 Menstrual pains improved (n = 1) 
 Painful menstruation prevented 
attendance (n = 1) 

 School holidays (n = 2) 
 
Received 2

nd
 treatment (n = 50) 

Lost to receive 2
nd 

treatment 
 Too busy (n = 3) 
 Menstrual pains improved (n = 2) 
 Graduated from the school (n =1)  
 

Lost to Follow-up 

Lost to 1
st
 follow-up (n = 0) 

 

Lost to Follow-up 

Lost to 1
st
 follow-up (n = 0) 

Analysis 

Lost to 2
nd

 follow-up (n = 0) 
Analysed (n=50) 
 

Analysis 

Lost to 2
nd

 follow-up (n = 0) 
Analysed (n=47) 
 

Placebo Site: Therapist and 
Clinics  
1 Therapist  
4 School Health Clinics 
Number of participants treated by 

each clinic  
1

st
 treatment: (median, 13 [IQR, 5-

22]; min, 3; max, 22) 
2

nd
 treatment: (median, 12 [IQR, 

5-19]; min, 3; max, 22) 
 

Experimental Site: 
Therapist and Clinics 
1 Therapist  
4 School Health Clinics  
Number of participants treated by 

each clinic 
1

st
 treatment: (median, 14 [IQR, 8-

20]; min, 6; max, 21) 
2

nd
 treatment: (median, 13 [IQR, 

7-18]; min, 6; max, 19) 
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Characteristics of the sample 

Demographic characteristics  

Table 4.1 provides baseline demographic characteristics for the total sample, the foot 

reflexology group and the foot massage group. Exclusion criteria for this study 

included pregnancy, history of secondary dysmenorrhea, systematic disease or 

having previously received any professional foot reflexology. The mean age for the 

adolescent students in the sample was 17.39 years (SD = .734) with a range of 15 to 

18. Body Mass Index (BMI) ranged from 14.69 to 38.45 with a mean BMI of 20.35 

(SD = 3.30), which is considered normal (WHO expert consultation, 2004). The 

majority of participants were Taiwanese (95.9%), reported no specific religion 

(58.2%), were not vegetarian (94.3%), were non-smokers (99.2%) and non-drinkers 

(92.6%). The majority of their parents were married (77.9%). The educational level 

of the participant‘s parents varied with more than 60% having achieved senior high 

or college education.   

Table 4.1 Baseline demographic characteristics of the total sample, the foot reflexology group 

and the foot massage group  

 
Foot reflexology 

group 

Foot massage 

group 

Total sample Group 

Differences 

Characteristics n = 61 n = 61 n = 122 χ2/t p  

Age (yrs)  

Mean (SD) 

Range 

 

17.38 (.711)       

16-18 

 

17.49 (.766)     

15-18 

 

17.43 (.738)     

15-18 

-.857 .393 

BMI   

Mean (SD) 

Range 

 

20.24 (2.62)      

14.69-26.17 

 

20.45 (3.89)     

14.87-38.45 

 

20.35 (3.30)   

14.69-38.45 

-.354 .724 

 

Ethnicity  

Taiwanese 

Hakkas  

n % n % n %  

1.877 

 

.171  

60  

 1 

 

98.4     

1.6 

 

57 

 4 

 

93.4  

6.6 

 

117       

5 

 

95.9  

4.1 

Religion 

  None                 

Buddhism                

Taoism                    

  I-Kuan Tao             

Catholic                

Christian               

Taiwanese folk  religion  

 

34      

8       

13       

2       

1       

2       

1 

 

55.7 

13.1 

21.3 

 3.3 

 1.6 

 3.3  

1.6 

 

37 

 6 

 12 

 1 

0 

 3 

 2 

 

60.7 

 9.8  

9.7 

 1.6 

 0 

 4.9  

3.3 

 

71 

 14 

 25 

 3 

 1 

 5 

 3 

 

58.2 

11.5 

20.5 

2.8 

 .8 

 4.1 

  2.5 

2.319 .888 

Vegetarian 

  No                        

Yes                  

Special occasion only 

 

57 

 1 

 3 

 

93.4 

 1.6 

 4.9 

 

58 

 0 

 3 

 

95.1 

 0 

 4.9 

 

115 

 1 

 6 

 

94.3 

 .8 

 4.9 

1.009 .604 
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Foot reflexology 

group 

Foot massage 

group 

Total sample Group 

Differences 

Characteristics n = 61 n = 61 n = 122 χ2/t p  

Smoking 

  No                      

Special occasion only 

 

61 

 0 

 

100 

 0 

 

60 

 1 

 

98.4 

 1.6 

 

121 

 1 

 

99.2 

 .8 

1.008 .315 

Drinking 

  No   

1 glass/month            

Special occasion only 

 

58 

 1  

2 

 

95.1 

1.6  

 3.3 

 

56 

 2 

3 

 

91.8 

 3.3 

 4.9 

 

114 

 3 

 5 

 

93.4 

 2.5 

 4.1 

.568 .753 

Parents marital status 

  Married                     

Committed              

Divorced                 

Widowed                   

Single               

 

47 

 2 

8  

 4 

 0 

 

77 

 3.3 

13.1 

 6.6 

 0 

 

48 

 1 

 6  

3 

 3 

 

78.7 

 1.6 

 9.8 

 4.9 

 4.9 

 

95 

 3 

 14 

 7 

 3 

 

77.9 

   2.5 

11.5 

 5.7 

 2.5 

3.772 .438 

Mother‘s education 

  Elementary   

  Junior high school  

  Senior high school  

College 

  Graduate school  

  Do not know 

 

3 

 17 

 23 

 16 

 1 

 1 

 

4.9 

 27.9 

37.7 

 26.2 

 1.6 

 1.6 

 

6 

 12 

 23 

 19 

 1 

 0 

 

9.8 

 19.7 

37.7 

31.1 

 1.6  

0 

 

9 

 29 

 46 

 35 

 2 

 1 

 

7.4  

23.8 

37.7 

28.7 

1.6  

 .8 

3.119 .682 

Father‘s education 

  Elementary 

  Junior high school 

Senior high school 

College 

Graduate school 

Do not know 

 

3 

 10 

 26 

16 

 4  

 2 

 

4.9 

16.4 

 42.6 

26.2 

 6.6 

3.3 

 

6 

 10 

 23 

 21 

 1 

 0 

 

9.8  

16.4 

37.7 

34.4 

 1.6 

 0 

 

9 

 20 

49 

 37 

 5 

2 

 

7.4  

16.4 

40.2 

30.3 

 4.1 

1.6 

5.659 .341 

Experience of receiving foot 

reflexology  

  No 

 

 

0 

 

 

100 

 

 

0 

 

 

100 

 

 

0 

 

 

100 

  

Note. BMI = Body mass index which was calculated as the weight in kilograms divided by the square 

height in metres.  

 

Gynaecological characteristics  

Table 4.2 lists the baseline gynaecological characteristics of the total sample, the foot 

reflexology group and the foot massage group. The average age of menarche was 

12.18 years (SD = 1.12) with a range of 10 to 15. A high percentage of participants 

reported menstrual cycle intervals between 21 and 35 days (n = 118, 96.7%), 

“regular” or “mostly regular” menstrual cycles (n = 118, 96.7%), and menstrual 

flow lasting from two to seven days (n = 109, 83.9%). Furthermore, the mean score 

of painful menstruation within the preceding six months was 66.91 (SD = 16.16) on 

the NRS for Period Pain from 0 to 100, with 0 being ‗no pain‘ and 100 being ‗pain as 

bad as it can be‘. The majority of participants reported experiencing period pain on 

the first and second day of menstrual flow (n = 121, 99.2%) and having more than 
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three occasions of painful menstruations in the previous six months (n = 121, 99.2%). 

Moreover, 23 participants (18.9%) reported that their first episode of painful 

menstruation occurred with menarche, 10 (8.2%) within six months after menarche, 

45 (36.9%) between six months and two years after menarche, 26 (21.3%) more than 

two years after menarche, and 18 (14.8%) not able to recall when their 

dysmenorrhoea commenced.    

Overall, more than half of the participants (n = 65, 53.3%) did not seek medical 

consultation for their menstrual problems; however, 22 (18.0%) consulted a Western 

medical doctor, 20 (16.4%) consulted a Chinese medical doctor and 15 (12.3%) 

consulted both Western and Chinese medical doctors. Furthermore, more than half of 

the participants (n = 68, 55.7%) indicated a family history of dysmenorrhoea in their 

mothers, aunt and/or sisters.    

Table 4.2 Baseline gynaecological characteristics of the total sample, the foot reflexology group 

and the foot massage group  

 
Foot reflexology 

group 

Foot massage 

group 
Total sample 

Group 

Differences 

Variables n = 61 n = 61  n = 122 χ2/t p 

NRS for period pain  

  Mean (SD) 

Range       

 

66.28 (16.86) 

  40-100 

 

67.54 (15.54)   

 40-100 

 

66.91(16.16) 

  40-100 

-.430 .668 

Age of menarche   

  Mean (SD)  

 Range         

  

12.08 (1.02)  

 10-14 

 

12.28 (1.21) 

 10-15 

 

12.18 (1.12)  

10-15 

-.968 .335 

 

Menstrual cycle intervals 

  21 to 35days 

  36 to 60 days 

Other 

n % n % n %  

1.333 

 

.513  

59 

 1  

1 

 

96.7 

1.6 

 1.6 

 

59 

 2 

 0 

 

96.7 

3.3 

 0 

 

118 

 3 

1 

 

96.7 

2.5 

 .8 

Regularity of menstrual cycle  

   Regular 

 Mostly regular 

 Irregular  

 Don‘t know           

  

18 

41 

 1 

1 

 

29.5 

67.2 

1.6 

1.6 

 

14 

 45 

 2 

 0 

 

23.0 

73.8 

 3.3  

0 

 

32 

 86 

3 

1 

 

26.2 

70.5 

 2.5 

 0.8 

2.019 .568 

Days of menstrual flow 

  2 to 7 days 

More than 7 days               

 

56 

 5 

 

91.8 

 8.2 

 

53 

 8 

 

86.9 

13.1 

 

109 

 13 

 

83.9 

10.7 

.775 .379 

Initial period pain 

   Menarche 

 Within 6 months after   

menarche 

 6 months to 2 years 

 after menarche 

  More than 2 years after 

menarche 

Don‘t know 

 

15 

6  

 

22 

 

10 

8 

 

24.6 

9.8 

 

36.1 

 

16.4 

13.1 

 

8 

4 

 

22 

 

17 

10 

 

13.1 

6.6 

 

36.1 

 

27.9 

16.4 

 

23 

10 

 

44 

 

27 

18 

 

18.9 

8.2 

 

36.1 

 

22.1 

14.8 

4.567 .335 
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Foot reflexology 

group 

Foot massage 

group 
Total sample 

Group 

Differences 

Variables n = 61 n = 61  n = 122 χ2/t p 

Frequency of period pain over 

the past 6 months  

  Every period  

3 to 5 times  

 Don‘t know 

 

 

33 

 28 

 0 

 

 

54.1 

45.9 

  0 

 

 

32 

28 

 1 

 

 

52.5 

45.9 

  1.6 

 

 

65 

 56 

 1 

 

 

53.3 

45.9 

 .8 

1.015 .602 

Days of the cycle experiencing 

period pain                 

  The 1st and 2nd day of 

menstrual flow  

  Other 

 

 

60 

                        

1 

 

 

98.4 

 

1.6 

 

 

61 

 

0 

 

 

100 

 

0 

 

 

121 

 

1 

 

 

99.2 

 

.8 

1.008 .315 

Medical aid sought  

  No                   

Yes-Western           

Yes-Chinese           

Yes-Both  

 

34 

 7 

 9 

 11 

 

55.7 

11.5 

14.8 

18.0 

 

31 

15 

 11 

 4 

 

50.8 

24.6 

18.0 

 6.6 

 

65 

22 

 20 

15 

 

53.3 

18.0 

16.4 

12.3 

6.514 .089 

Family history of 

Dysmenorrhea 

  I am the only one 

  Family member(s)- mother,   

younger sister, and older   

sister 

  Don‘t know    

 

 

15 

33 

 

 

13 

 

 

24.6 

54.1 

 

 

21.3 

 

 

12 

35 

 

 

14 

 

 

19.7 

57.4 

 

 

23.0 

 

 

27 

68 

 

 

27 

 

 

22.1 

55.7 

 

 

22.1 

.429 .807 

Note. NRS for Period Pain = Numeric Rating Scale for Period Pain.  

 

The NRS for Period Pain score was 70.82 (SD = 15.99) in the Western medical 

consultation group, 70.00 (SD = 18.57) in the Chinese medical consultation group 

and 72.00 (SD = 16.88) in the Western plus Chinese medical consultation group. 

These three groups were recoded into the medical consultation group. The NRS for 

Period Pain score was 70.84 (SD = 16.87) in the medical consultation group and 

63.46 (SD = 14.79) in the non-medical consultation group. An independent-sample t- 

test was performed to determine if there was a difference between the medical 

consultation group and the non-medical consultation group in the NRS for Period 

Pain. The NRS for Period Pain were significantly higher in the medical consultation 

group than the non-medical consultation group [t (120) = -2.575, p = .011]. As 

depicted in Figure 4.2, the mean NRS for Period Pain score is 7.38-point higher 

compare to the non-medical consultation group. Moreover, a one-way between-

groups ANOVA revealed no significant difference in the NRS for Period Pain scores 

across the three different medical consultation groups [F (2, 161) = .210, p = .811].  
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Figure 4.2 Comparison of the Numeric Rating Scale for Period Pain scores between the medical 

consultation group and the non-medical consultation group 

 

Menstrual attitudes 

Table 4.3 lists the baseline Chinese CMAQ and four subscale scores of the total 

sample (n = 122). The 48-item CMAQ were rated on a seven-point Likert scale 

ranging from ‗1 – disagree strongly‘ to ‗7 – agree strongly‘. The total scores of the 

CMAQ range from 48 to 336. The higher scores on the CMAQ items represent 

greater agreement with the given menstrual attitude. The mean score of the CMAQ 

for the participants was 187.39 (SD = 22.62) with a range of 60 to 229. The three 

attitudes toward menstruation from the CMAQ that scored the most agreement were 

―it is acceptable to discuss with female friends matters regarding menstruation‖ [6.38 

± 1.04 (mean ± SD)], ―women should be cautious about their health 1 to 2 days 

before their menstrual period, and should recuperate after their menstrual period‖ 

[6.32 ± 1.04 (mean ± SD)] and ―one should not eat raw or cold food when one is 

menstruating‖ [5.99 ± 1.49 (mean ± SD)]. Conversely, the three attitudes toward 

menstruation from the CMAQ the scored the most disagreement were ―menstruation 

makes women inferior to men‖ [1.33±0.78 (mean ± SD)], ―television advertisements 

of sanitary napkins should only be broadcast after 9 o‘clock at night‖ [1.57±1.14 

(mean ± SD)] and ―one should not wash one‘s hair when menstruating‖ [1.61±1.30 

(mean ± SD)].  

The CMAQ has four subscales: (1) taboos; (2) debilitation and indigenous practices; 

(3) menstruation as female experience; and (4) trivialization of menstrual effects. 
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The debilitation and indigenous practices subscale had the highest scores (adjusted 

mean = 5.06, SD = .80). Taboos had the lowest score (adjusted mean = 2.62, SD 

= .55). The participants tended to disagree in taboos and trivializing attitudes toward 

menstruation. 

The debilitation and indigenous practices subscale consisted of 13 items. Participants 

scored highest on ―women should be cautious about their health 1 to 2 days before 

their menstrual period, and should recuperate after their menstrual period‖ [6.32 ± 

1.04 (mean ± SD)]; on the other hand, ―a woman‘s performance in sports is not 

affected by menstruation‖ had the lowest score [3.05 ± 1.64 (mean ± SD)] on this 

subscale. Menstruation as female experience had nine items. ―Menstruation allows 

women to be more aware of their bodies‖ had the highest score [5.89 ± 1.26 (mean ± 

SD)] on the menstruation as female experience subscale, and ―I feel I am more 

feminine during my menstrual period‖ had the lowest score [3.66 ± 1.46 (mean ± 

SD)]. Furthermore, trivialization of menstrual effects included 11 items. Participants 

scored highest on ―I can tell my period is approaching because of breast tenderness, 

backache, cramps, or other physical signs‖ [5.51 ± 1.63 (mean ± SD)]; however, ―my 

own moods are not influenced in any major way by the phase of my menstrual cycle‖ 

had the lowest score (2.43 ± 1.27〔mean ± SD〕) on the trivialization of menstrual 

effects subscale. There were 15 items on the subscale taboos toward menstruation. 

Participants scored highest on ―it is acceptable to discuss with female friends matters 

regarding menstruation‖ (6.38 ± 1.04〔mean ± SD〕) and ―menstruation makes 

women inferior to men‖ had the lowest score (1.33 ± .78〔mean ± SD〕) on the 

taboos subscale.   
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Table 4.3 The baseline Chinese Menstrual Attitudes Questionnaire and four subscale mean 

scores of the total sample (n = 122) 

Subscale 
Adjusted 

M ± SD 
Items M ± SD 

Taboos 2.62±.55 Menstruation makes women inferior to men 1.33±0.78 

Menstruation brings bad luck 1.96±1.39 

One should not wash one‘s hair when menstruating 1.61±1.30 

Women should not discuss menstrual issues in public 2.45±1.62 

One should not engage in religious activities (e.g. worshipping, attending mass 

etc.) when menstruating 

2.60±1.75 

Menstruation is a personal issue that women should hide 2.30±1.48 

Women should not visit holy places (e.g. temple, church etc.) when 

menstruating 

2.73±1.79 

Newspapers should not publish advertisements of sanitary napkins 1.63±1.07 

Women should not let others know when they are menstruating 2.01±1.30 

It is acceptable to discuss with female friends matters regarding menstruation 6.38±1.04 

It is acceptable to talk to very intimate men about menstruation 5.75±1.55 

Menstruation is evil  1.93±1.41 

Menstruation makes women hard to compete with men 2.49±1.75 

Television advertisements of sanitary napkins should only be broadcast after 9 

o‘clock at night 

1.57±1.14 

Women should only discuss menstrual issues with their female family members 

(e.g. mother, sisters) 

2.62±1.78 

Debilitation 

and 

indigenous 

practices 

5.06±.80 A woman‘s performance in sports is not affected by menstruation 3.05±1.64 

Menstruation is something I just have to put up with 4.90±1.67 

Men have a real advantage in not having the monthly interruption of a menstrual 

period 

3.70±2.04 

One should not eat raw or cold food when one is menstruating 5.99±1.49 

During menstruation, women should avoid consuming food or drinks classified 

as ―cold‖ according to traditional Chinese medical beliefs (e.g. watermelon)  

5.93±1.53 

Menstruation can adversely affect my performance in sports 4.82±1.66 

Avoiding certain activities during menstruation is often very wise 5.20±1.44 

Women should be allowed to reduce their workload and take more rest when 

they are menstruating 

5.49±1.70 

Women should not engage in vigorous exercise during the menstrual period 5.44±1.56 

Women should reduce/control sexual activities as much as possible during the 

menstrual period 

5.48±1.54 

Women just have to accept the fact that they may not perform as well when they 

are menstruating 

3.69±1.67 

Women tend to be weaker during or right after menstruation, compared to other 

times 

5.76±1.21 

Women should be cautious about their health 1 to 2 days before their menstrual 

period, and should recuperate themselves after their menstrual period 

6.32±1.04 

menstruation 

as female 

experience 

4.86±.96 Menstruation is a recurring affirmation of womanhood 4.76±1.67 

Menstruation allows women to be more aware of their bodies 5.89±1.26 

Menstruation provides a way for me to keep in touch with my body 5.15±1.50 

Menstruation is an obvious example of the rhythm city which pervades all of life 4.43±1.64 

The recurrent monthly flow of menstruation is an external indication of a 

woman‘s general good health 

5.18±1.36 

Women should be proud of their menstrual periods 4.33±1.62 

Menstruation is a symbol of womanhood 5.75±1.46 

I feel I am more feminine during my menstrual period 3.66±1.46 

Menstruation makes me feel I am a real woman 4.57±1.57 

Trivialization 

of menstrual 

effects 

3.50±.55 I can tell my period is approaching because of breast tenderness, backache, 

cramps, or other physical signs 

5.51±1.63 

I have learned to anticipate my menstrual period by the mood changes which 

precede it 

3.94±1.69 

My own moods are not influenced in any major way by the phase of my 

menstrual cycle 

2.43±1.27 

A woman who attributes her irritability to her approaching menstrual period is 

neurotic 

2.48±1.72 

The physiological effects of menstruation are normally no greater than other 

usual fluctuations in physical states 

3.01±1.43 

I am more easily upset during my premenstrual or menstrual periods than at 

other times of the month 

5.25±1.42 

I barely notice the minor physiological effects of my menstrual period 2.93±1.58 

I feel as fit during menstruation as I do during any other time of the month 2.46±1.03 

Premenstrual tension/ irritability are all in a woman‘s head 2.52±1.21 

I don‘t believe my menstrual period affects how well I do on intellectual tasks 3.21±1.46 

I realize that I cannot expect as much of myself during menstruation compared 

to the rest of the month 

4.78±1.44 
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The participants who rated their baseline NRS for Period Pain between 40 and 69 

were recoded into the moderate period pain group and those who rated their baseline 

between 70 and 100 were recoded into the severe period pain group. An 

independent-sample t- test was performed to determine if there was a difference 

between the moderate period pain group and the severe period pain group in the 

baseline CMAQ and its four subscale scores. Although the severe period pain group 

had higher scores in the CMAQ in the taboos and in the debilitation and indigenous 

practices and lower scores in the menstruation as female experience and the 

trivialization of menstrual effects compare to the moderate period pain group, the 

group differences did not attain clinical significance [p > .05] as shown in Table 4.4.   

Table 4.4 Comparison of the Chinese Menstrual Attitudes Questionnaire and four subscale 

baseline scores between the moderate period pain group and the severe period pain 

group 

 
The moderate period 

pain group (n = 57) 

The severe period 

pain group (n = 65) 
Group differences 

Variables M ± SD M ± SD Md t df Sig. 

CMAQ 187.35 ± 20.94 189.31 ± 18.09 -1.96 -.554 120 .581 

Taboos 39.25 ± 8.36 39.74 ± 7.62 -.54 -.372 120 .710 

Debilitation 

and 

indigenous 

practices 

64.58 ± 9.45 67.49 ± 9.32 -2.91 -1.708 120 .090 

Menstruation 

as female 

experience 

44.19 ± 7.05 43.71 ± 9.16 .485 .330 118 .742 

Trivialization 

of menstrual 

effects 

39.33 ± 6.71 38.32 ± 4.34 1.01 .972 93.6 .334 

Note. CMAQ = Chinese Menstrual Attitudes Questionnaire.  

Table 4.5 lists the CMAQ and four subscale scores of the total sample, the foot 

reflexology group and the foot massage group at phase 1 (baseline), at phase 2 (post 

the 2
nd

 treatment session), at phase 3 (the first menstrual period following the 2
nd

 

treatment session), and at phase 4 (the third menstrual period following the 2
nd

 

treatment session). An independent-sample t- test was performed to determine if 

there was a difference between the foot reflexology group and the foot massage 

group in the CMAQ and the four subscale scores at phase 1. As shown in Table 4.5, 

there were no statistically significant differences in the CMAQ and the four subscale 

scores between the two groups at phase 1 [p > .05].   
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Table 4.5 The Chinese Menstrual Attitudes Questionnaire and four subscale scores of the total 

sample, the foot reflexology group and the foot massage group over time  

 Total samplea 
Foot reflexology 

groupb 

Foot massage 

groupc 

Group 

differences 

Variables Phases M ± SD M ± SD M ± SD t p 

Total CMAQ 1 188.39 ± 19.41  188.08 ± 20.69  188.70 ± 18.21 -.177 .86 

2 188.35 ± 20.15 186.46 ± 20.96  190.36 ± 19.28   

3 187.81 ± 21.03 186.38 ± 22.95  189.34 ± 18.91   

4 190.05 ± 20.36 189.02 ± 19.92  191.15 ± 20.99   

Taboos 1 39.53 ± 7.95 38.80 ± 8.24 40.26 ± 7.64 -1.014 .313 

2 38.60 ± 8.60 36.96 ± 8.02 40.34 ± 8.94   

3 38.13 ± 8.85 36.86 ± 9.03 39.49 ± 8.55   

4 39.08 ± 9.05 37.36 ± 8.82 40.91 ± 9.03   

Debilitation 

and 

indigenous 

practices 

1 66.13 ± 9.48 65.89 ± 9.44 66.38 ± 9.59 -.286 .776 

2 64.53 ± 10.03 64.60 ± 10.87 64.45 ± 9.17   

3 63.34 ± 8.97 63.02 ± 9.79 63.68 ± 8.09   

4 63.99 ± 8.96 64.34 ± 8.63 63.32 ± 9.37   

Menstruation 

as female 

experience 

1 43.93 ± 8.21 44.64 ± 7.83 43.23 ± 8.59 .948 .345 

2 45.46 ± 8.45 45.62 ± 8.72 45.30 ± 8.24   

3 46.04 ± 8.91 46.70 ± 9.42 45.34 ± 8.37   

4 46.31 ± 9.39 46.98 ± 9.43 45.60 ± 9.40   

Trivialization 

of menstrual 

effects 

1 38.80 ± 5.58 38.75 ± 5.53 38.84 ± 5.67 -.081 .936 

2 39.76 ± 5.58 39.28 ± 5.00 40.28 ± 6.15   

3 40.30 ± 5.54 39.80 ± 5.41 40.93 ± 5.69   

4 40.67 ± 5.80 40.34 ± 5.39 41.02 ± 6.25   

Note. an = 122 (phase 1), 97 (phase 2, phase 3 and 4). bn = 61 (phase 1), 50 (phase2, phase 3 and 4). cn 

= 61 (phase 1), 47 (phase 2, phase 3 and 4). CMAQ = Chinese Menstrual Attitudes Questionnaire. 

 

A mixed between-within subjects ANOVA was performed to determine the impact 

of foot reflexology and foot massage on participant‘s scores on the CMAQ and the 

four subscale (taboos, debilitation and indigenous practices, menstruation as female 

experience and trivialisation of menstrual effects) across four time periods (phase 1, 

phase 2, phase 3 and phase 4). The results are presented in Table 4.6. There was no 

significant interaction between intervention type and time [p > .05]. Furthermore, the 

CMAQ or subscales comparing the foot reflexology and the foot massage 

intervention were not significant [p > .05], suggesting no difference in the impact of 

foot reflexology and foot massage approaches on menstrual attitudes as shown in 

Table 4.6.  

However, there was a significant decrease in the menstrual attitudes toward taboos 

scores for time [Wilks‘ Lambda = .919, F (3, 93) = 2.730, p = .048, multivariate 

partial eta squared = .081] with both the foot reflexology group and the foot massage 
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group showing a reduction in the menstrual attitudes toward taboos across these four 

phases. A post hoc comparison using the Bonferroni adjustment for multiple 

comparisons showed a significant decrease in the taboo scores from phase 1 to phase 

3 [Md = 1.832, SE = .775, p = .020]. There was a significant decrease in the 

debilitation and indigenous practices scores for time [Wilks‘ Lambda = .883, F (3, 93) 

= 4.106, p = .009, multivariate partial eta squared = .117]. A post hoc comparison 

using the Bonferroni adjustment for multiple comparisons showed a significant 

decrease in the debilitation and indigenous practices scores from phase 1 to phase 3 

[Md = 2.664, SE = .787, p = .001] and from phase 1 to phase 4 [Md =2.036, SE 

= .693, p = .004].  

Furthermore, the menstruation as female experience scores increased significantly 

for time [Wilks‘ Lambda = .878, F (3, 93) = 4.310, p = .007, multivariate partial eta 

squared = .122]. Post hoc comparison using the Bonferroni adjustment for multiple 

comparisons showed a significant increase in the menstruation as female experience 

scores from phase 1 to phase 2 [Md = -1.850, SE = .708, p = .010], from phase 1 to 

phase 3 [Md = -2.412, SE = .785, p = .003] and from phase 1 to phase 4 [Md =-2.679, 

SE = .755, p = .001]. The trivialisation of menstrual effects scores also increased 

significantly for time [Wilks‘ Lambda = .901, F (3, 93) = 4.310, p = .021, 

multivariate partial eta squared = .099]. A post hoc comparison using the Bonferroni 

adjustment for multiple comparisons showed a significant increase in the 

trivialisation of menstrual effects scores from phase 1 to phase 3 [Md = -1.496, SE 

= .630, p = .020] and from phase 1 to phase 4 [Md = -1.862, SE = .616, p= .003].    
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Table 4.6 The results of the mixed between-within subjects analysis of variance in the Chinese 

Menstrual Attitudes Questionnaire and four subscale scores of the foot reflexology 

group and the foot massage group across the four phases and the groups interactions 

Variables Effect 

Wilks‘ 

lambda 

value 

F 
Hypothesis 

df 

Error 

df 
Sig. 

Partial 

Eta 

Squared 

CMAQ Time .967 1.053 3.00 93.00 .373 .033 

Group  .461 1 95 .499 .005 

Time * Group .993 .233 3.00 93.00 .873 .007 

Taboos Time .919 2.730 3.00 93.00 .048* .081 

Group  3.523 1 95 .064 .036 

Time * Group .984 .491 3.00 93.00 .689 .016 

Debilitation and 

indigenous 

practices 

Time .883 4.106 3.00 93.00 .009** .117 

Group  .010 1 95 .919 .000 

Time * Group .974 .834 3.00 93.00 .478 .026 

Menstruation as 

female 

experience 

Time .878 4.310 3.00 93.00 .007** .122 

Group  .613 1 95 .436 .006 

Time * Group .974 .817 3.00 93.00 .488 .026 

Trivialization of 

menstrual 

effects 

Time .901 3.418 3.00 93.00 .021* .099 

Group  .618 1 95 .434 .006 

Time * Group .995 .145 3.00 93.00 .933 .005 

Note. CMAQ = Chinese Menstrual Attitudes Questionnaire.  

** p < .01. * p < .05.  

 

Table 4.7 presents the comparison of the CMAQ and four subscale scores between 

the nursing student group and the non-nursing nursing student group. There was a 

significant difference in the debilitation and indigenous practices scores between the 

nursing student group and the non-nursing student group [F (1, 95) = 7.725, p = .007, 

multivariate partial eta squared = .075]. Based on the estimated marginal means, the 

debilitation and indigenous practices scores were significantly lower in the nursing 

student group compared to the non-nursing student group [Md = -4.606, SE = 1.657, 

p = .007 after Bonferroni‘s adjustment].  



 

 84 

Table 4.7 Comparison of the CMAQ and four subscale scores between the nursing student 

group and the non-nursing student group 

  Nursing student groupa Non-Nursing student groupb Group differences 

Variables 
Pha

ses 
M ± SD EMM SE M ± SD EMM SE Md SE Sig. 

CMAQ 1 188.73±21.11 187.79 2.83 188.21±19.49 189.30 2.42 -1.506 3.718 .686 

2 186.78±19.90 189.50±20.43 

3 186.54±20.02  188.75±21.88 

4 189.12±19.57 190.73±21.07 

Taboos 1 42.41±7.82 40.38 1.17 38.20±7.93 37.90 .998 2.487 1.535 .109 

2 39.76±8.28 37.75±8.80 

3 39.17±9.28 37.38±8.53 

4 40.20±8.30 38.27±9.56 

Debilitation 

and 

indigenous 

practices 

1 63.63±9.20 61.81 1.26 67.73±9.05 66.41 1.08 -4.606 1.657 .007** 

2 60.95±9.88 67.14±9.38 

3 61.27±8.39 64.86±9.15 

4 61.37±8.77 65.91±8.68 

Menstruation 

as female 

experience 

1 43.24±9.18 45.15 1.24 43.93±7.95 45.52 1.06 -.376 1.636 .819 

2 45.37±9.09 45.54±8.02 

3 45.85±8.59 46.18±9.21 

4 46.12±10.27 46.45±8.78 

Trivialization 

of menstrual 

effects 

1 39.44±6.78 40.46 .728 38.36±5.22 39.47 .623 .989 .958 .305 

2 40.71±5.65 39.07±5.48 

3 40.24±5.62 40.34±5.53 

4 41.44±5.78 40.11±5.81 

Note. an = 46 (phase 1), 41 (phase 2, phase 3 and 4). bn = 76 (phase 1), 56 (phase2, phase 3 and 4). 

CMAQ = Chinese Menstrual Attitudes Questionnaire. EMM = Estimated marginal means. Md = 

Mean difference. SE = Standard error. Sig. = Significant level. 

** p < .01.   

 

Self-care behaviours in managing dysmenorrhoea 

Self-Care Scale for Dysmenorrhic Adolescents  

Table 4.8 lists the baseline ADSCS and six subscale mean scores of the total sample 

(n = 122). The 40-item ADSCS were rated on a six-point Likert scale ranging from 

‗1 – disagree totally‘ to ‗6 – 100% agree‘. The total scores of the ADSCS range from 

40 to 240. The higher scores on the ADSCS items represent greater likelihood that 

the given self-care behaviour in managing dysmenorrhea is used. The mean score of 

the ADSCS for the participants was 151.02 (SD = 25.06) with a range of 58 to 201. 

The three self-care behaviours in managing dysmenorrhoea from the ADSCS that 

participants were in most agreement with were ―avoid doing intensive exercise‖ 

[4.90 ± 1.25 (mean ± SD)], ―able to detect which of the uncomfortable area would 

occur‖ [4.84 ± 1.09 (mean ± SD)] and ―take herbal remedies‖ [4.78 ± 1.49 (mean ± 

SD)]‖. Conversely, the three self-care behaviours in managing dysmenorrhoea that 

participants were in most disagreement with from the ADSCS were ―tell myself that 
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it is normal to have period cramps‖ [2.06 ± 1.25 (mean ± SD)], ―avoid having icy 

cold food‖ [2.07 ± 1.33 (mean ± SD)] and ―massage the site of pain‖ [2.21 ± 1.61 

(mean ± SD)].  

The ADSCS has six subscales: searching for knowledge, expression of emotions, 

seeking assistance, control over external factors, resource utilization and self-control. 

Expression of emotions had the highest scores [adjusted mean = 4.72, SD = .91]. 

Self-control had the lowest score [adjusted mean = 3.04, SD = .95].  

Expression of emotions subscale had six items. The adolescent participants rated 

highest on ―I can easily detect the uncomfortable area when I have my period‖ [4.84 

± 1.09 (mean ± SD)]; in contrast, ―I embrace my abdomen to indicate that I am not 

feeling well‖ had the lowest score [4.63 ± 1.23 (mean ± SD)] on the expression of 

emotions subscale. The seeking assistance subscale included four items. The 

participants scored highest on ―I seek help from my family when I have period 

cramps‖ [4.63 ± 1.42 (mean ± SD)], while the item ―at school, I ask teachers for help 

in dealing with period cramp problems‖ had the lowest score [2.93 ± 1.42 (mean ± 

SD)]. The searching for knowledge subscale had four items. The participants scored 

highest on ―I look up reports and articles related to period cramps in books and 

magazines‖ [4.48 ± 1.29 (mean ± SD)]; compared to the item ―I pay attention to 

period cramp related television reports or books and magazines‖, which had the 

lowest score [3.41 ± 1.45 (mean ± SD)] on the searching for knowledge subscale. 

Furthermore, the resource utilization subscale consisted of 14 items. The participants 

scored highest on ―I avoid doing intense exercise when I have period cramps‖ [4.90 

± 1.25 (mean ± SD)], and lowest on ―I avoid having icy cold food when I have 

period cramps‖ [2.07 ± 1.33 (mean ± SD)]. In the control over external factors 

subscale with seven items, the item ―I take a day off school and stay at home rest 

when I have period cramps‖ had the highest score [4.72 ± 1.53 (mean ± SD)] and ―I 

avoid participating outdoor activities when I have period cramps‖ had the lowest 

score [2.32 ± 1.51 (mean ± SD)]. Self-control being included five items. The 

participants scored highest on ―I tell myself this is not very painful when I have 

period cramps‖ [4.18 ± 1.44 (mean ± SD)] and lowest on ―I tell myself that it is 

normal to have period cramps‖ [2.06 ± 1.25 (mean ± SD)]. 
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Table 4.8 The baseline Self-Care Scale for Dysmenorrhic Adolescents and six subscales mean 

scores of the total sample (n = 122) 

Subscales 
Adjusted 

Mean ±SD 
Items M ± SD Rank 

Searching 

for 

knowledge 

3.90±1.10 I ask others (e.g. family, teachers, classmates, medical staff) about 

methods of reducing period pain 

3.60±1.40 24 

I pay attention to period cramp related television reports or books and 

magazines 

3.41±1.45 26 

I look up reports and articles related to period cramps in books and 

magazines 

4.48±1.29 15 

I use the Internet to search for related information on period cramps 4.12±1.25 19 

Expression 

of 

emotions 

4.72±.91 I know clearly which of the uncomfortable area would occur when I 

have my period 

4.84±1.09 2 

When I have period cramps, I frown and tell others that I am not felling 

well 

4.69±1.27 9 

I embrace my abdomen and indicate that I am not feeling well 4.63±1.23 12 

I tell my friends or classmates about my experience of period cramps 4.71±1.31 8 

I tell my family about my experience of period cramp pain 4.74±1.23 5 

I talk about period cramp problems with others (e.g. family, teachers, 

classmates, medical staff) 

4.72±1.15 6 

Seeking 

assistance 

4.00±1.19 I seek help from my family when I have period cramps 4.63±1.42 13 

At school, I ask my classmates for help in dealing with period cramp 

problems 

4.49±1.37 14 

At school, I ask the school nurse for help in dealing with period cramp 

problems 

3.93±1.65 21 

At school, I ask teachers for help in dealing with period cramp 

problems 

2.93±1.42 32 

Control 

over 

external 

factors 

3.40±.89 When I have period cramps while I am at home, I go to sleep 4.02±1.53 20 

When I have period cramps, I listen to music to relieve the pain 3.11±1.74 28 

I avoid participating in outdoor activities when I have period cramps 2.32±1.51 36 

When I have period cramps while I am at home, I allow air to circulate 

inside to make myself feel more comfortable 

3.02±1.54 31 

When I have period cramps while I am at home, I adjust the room 

temperature to make me feel more comfortable 

3.08±1.46 29 

At school, I do not participate in physical education classes when I 

have period cramps 

3.54±1.52 25 

I take a day off school and stay at home to rest when I have period 

cramps 

4.72±1.53 7 

Resource 

utilization 

3.72±.74 I wear loose clothing when I have period cramp (e.g. loose shirt or 

pants) 

4.76±1.40 4 

I drink more warm water when I have period cramps 4.35±1.54 16 

I eat more chocolate or other sweet food when I have period cramps 4.67±1.41 10 

I avoid doing intense exercise when I have period cramps 4.90±1.25 1 

I take a hot shower when I have period cramps 2.81±1.82 33 

I avoid having icy cold food when I have period cramps 2.07±1.33 39 

I massage the site of pain when I have period cramps 2.21±1.61 38 

I pat or hit the site of pain when I have menstrual cramps 2.30±1.31 37 

I wear warm clothing when I have period pain 4.19±1.46 17 

I apply a hot water bag or other heating device to my lower abdomen 

when I have period cramps 

4.64±1.28 11 

I take pain-relieving pills when I have period cramps 3.88±1.60 22 

I take herbal remedies when I have period cramps 4.78±1.49 3 

I use acupoint massage when dealing with period cramp problems 2.77±1.80 35 

I buy pain-relieving pills from the pharmacy when I have period 

cramps 

3.74±1.43 23 

Self-

control 

being 

3.04±.95 I endure over the time when I have period cramps 3.14±1.62 27 

I tell myself that it is normal to have period cramps 2.06±1.25 40 

I tell myself this is life when I have period cramps 2.79±1.59 34 

I tell myself this is not very painful when I have period cramps 4.18±1.44 18 

I keep myself busy when I have period cramps 3.04±1.62 30 
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Table 4.9 presents the comparison of the ADSCS and the six subscale baseline scores 

between the moderate period pain group and the severe period pain group. An 

independent-sample t- test was performed to determine if there was a difference 

between the moderate period pain group and the severe period pain group in the 

baseline ADSCS and six subscale scores. The ADSCS, expression of emotions and 

resource utilization scores were significantly higher in the severe period pain group 

than the moderate period pain group [ADSCS: t (120) = -2.138, p = .035; expression 

of emotions: t (120) = -3.241, p = .002; resource utilization: t (120) = -2.710, p 

= .008]. 

Table 4.9 Comparison of the Self-Care Scale for Dysmenorrhic Adolescents and six subscale 

baseline scores between the moderate period pain group and the severe period pain group 

Grouping 

The moderate 

period pain 

group (n = 57) 

The severe 

period pain 

group (n = 65) 

Group differences 

Variables M ± SD M ± SD Md t df Sig. 

ADSCS 145.91 ± 26.32 155.49 ± 23.18 -9.58 -2.138 120 .035* 

Searching for 

knowledge 
15.30 ± 4.41 15.88 ± 4.42 -.579 -.723 120 .471 

Expression of 

emotions 
26.68 ± 5.66 29.77 ± 4.85 -3.09 -3.241 120 .002** 

Seeking assistance 15.68 ± 4.77 16.26 ± 4.79 -.577 .666 120 .507 

Control over external 

factors 
23.51 ± 6.13 24.08 ± 6.29 -.568 .504 120 .615 

Resource utilization 49.44 ± 10.51 54.38 ± 9.65 -4.95 -2.710 120 .008** 

Self-control being 15.30 ± 4.45 15.12 ± 5.04 .175 .202 120 .840 

Note. ADSCS = Self-Care Scale for Dysmenorrhic Adolescents.  

** p < .01.  * p < .05. 

 

Table 4.10 lists the ADSCS and six subscale scores of the total sample, the foot 

reflexology group and the foot massage group at phase 1, phase 2, phase 3, and phase 

4. An independent-sample t- test was performed to determine if there was a 

difference between the foot reflexology and foot massage group in the ADSCS and 

the six subscale scores at phase 1. As shown in Table 4.10, there were no statistically 

significant differences in the ADSCS and six subscale scores between groups at 

phase 1 [p > .05].  
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Table 4.10 The Self-Care Scale for Dysmenorrhic Adolescents and six subscale scores of the 

total sample, the foot reflexology group and the foot massage group over time  

 Total samplea 
Foot reflexology 

groupb 

Foot massage 

groupc 

Group 

differences 

Variables Phases M ± SD M ± SD M ± SD t p 

ADSCS 1 151.02 ± 25.06  151.18 ± 25.66  150.85 ± 24.64 .072 .943 

2 149.37 ± 28.00 146.88 ± 26.94  152.02 ± 29.14   

3 155.49 ± 26.83 154.86 ± 24.41  156.17 ± 29.44   

4 156.66 ± 28.48 156.18 ± 25.94  157.17 ± 31.23   

Searching for 

knowledge 

1 15.61 ± 4.40 15.30 ± 4.42 15.92 ± 4.40 -.780 .437 

2 15.65 ± 4.52 15.36 ± 4.52 15.96 ± 4.54   

3 16.06 ± 4.38 15.72 ± 4.37 16.43 ± 4.41   

4 15.90 ± 4.42 15.82 ± 4.37 15.98 ± 4.52   

Expression of emotions 1 28.33 ± 5.45 28.89 ± 5.53 27.77 ± 5.36 1.131 .26 

2 27.63 ± 5.84 27.80 ± 5.47 27.45 ± 6.27   

3 28.33 ± 5.23 28.24 ± 4.80 28.43 ± 5.71   

4 28.04 ± 5.86 28.50 ± 5.47 27.55 ± 6.27   

Seeking assistance 1 15.99 ± 4.77 16.49 ± 4.79 15.79 ± 4.74 1.16 .248 

2 14.86 ± 4.99 15.06 ± 5.08 14.64 ± 4.92   

3 15.68 ± 4.66 16.26 ± 4.52 15.06 ± 4.77   

4 15.72 ± 5.06 16.12 ± 4.88 15.30 ± 5.27   

Control over external 

factors 

1 23.81 ± 6.20 23.84 ± 6.58 23.79 ± 5.84 .044 .965 

2 25.88 ± 6.14 25.86 ± 5.87 25.89 ± 6.49   

3 24.35 ± 6.27 24.02 ± 5.68 24.70 ± 6.88   

4 26.02 ± 6.41 25.80 ± 5.90 26.26 ± 6.96   

Resource utilization 1 52.07 ± 10.32 51.84 ± 10.78 52.31 ± 9.92 -.253 .80 

2 51.71 ± 10.93 50.16 ± 11.27 53.36 ± 10.43   

3 53.89 ± 10.95 53.44 ± 10.74 54.36 ± 11.27   

4 55.03 ± 11.38 54.66 ± 11.23 55.43 ± 11.65   

Self-control  1 15.20 ± 4.76 14.84 ± 4.42 15.57 ± 5.08 -.856 .394 

2 15.17 ± 4.79 14.48 ± 4.43 15.91 ± 5.10   

3 15.66 ± 4.37 15.34 ± 3.72 16.00 ± 4.99   

4 15.94 ± 4.97 15.28 ± 4.30 16.66 ± 5.56   

Note. an = 122 (phase 1), 97 (phase 2, phase 3 and 4). bn = 61 (phase 1), 50 (phase2, phase 3 and 4). cn 

= 61 (phase 1), 47 (phase 2, phase 3 and 4). ADSCS = ADSCS = Self-Care Scale for Dysmenorrhic 

Adolescents.  

 

A mixed between-within subjects ANOVA was performed to determine the impact 

of foot reflexology and foot massage on participant‘s scores on the ADSCS and six 

subscales (searching for knowledge, expression of emotions, seeking assistance, 

control over external factors, resource utilization and self-control), across four time 

periods (phase 1, phase 2, phase 3 and phase 4). The results are presented in Table 

4.11. There was no significant interaction between intervention type and time [p 

> .05]. Furthermore, the ADSCS or subscales comparing the foot reflexology and the 

foot massage intervention were not significant [p > .05], suggesting no difference in 

the impact of foot reflexology and foot massage approaches as shown in Table 4.11.   
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However, there was a significant increase in the ADSCS scores for time [Wilks‘ 

Lambda = .743, F (3, 93) = 10.733, p < .005, multivariate partial eta squared = .257] 

with both the foot reflexology group and the foot massage group showing a rise in 

the ADSCS across these four phases. Post hoc comparison using the Bonferroni 

adjustment for multiple comparisons showed significant increase in the ADSCS 

scores from phase 1 to phase 3 [Md = -7.306, SE = 1.716, p < .005], from phase 1 to 

phase 4 [Md = -8.466, SE = 1.854, p < .005], from phase 2 to phase 3 [Md = -6.604, 

SE = 1.472, p < .005] and from phase 2 to phase 4 [Md = -7.224, SE = 1.526, p 

< .005].  

The control over external factors scores increased significantly for time [Wilks‘ 

Lambda = .741, F (3, 93) = 10.812, p < .005, multivariate partial eta squared = .259]. 

Post hoc comparison using the Bonferroni adjustment for multiple comparisons 

showed significant increase in the control over external factors scores from phase 1 

to phase 3 [Md = -2.490, SE = .548, p < .005], from phase 1 to phase 4 [Md = -2.641, 

SE = .496, p < .005], from phase 2 to phase 3 [Md = -1.516, SE =.406, p < .005] and 

from phase 2 to phase 4 [Md = -1.667, SE = .456, p < .005].  

Furthermore, the resource utilization scores increased significantly for time [Wilks‘ 

Lambda = .718, F (3, 93) = 12.161, p < .005, multivariate partial eta squared = .282]. 

Post hoc comparison using the Bonferroni adjustment for multiple comparisons 

showed significant increase in the resource utilization scores from phase 1 to phase 3 

[Md = -2.665, SE = .763, p = .001], from phase 1 to phase 4 [Md = -3.807, SE = .804, 

p < .005], from phase 2 to phase 3 [Md = -2.140, SE =.649, p = .001], from phase 2 

to phase 4 [Md = -3.282, SE = .601, p < .005] and from phase 3 to phase 4 [Md = -

1.142, SE =.573, p = .049].  
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Table 4.11 The results of the mixed between-within subjects analysis of variance in the Self-Care 

Scale for Dysmenorrhic Adolescents and six subscale scores of the foot reflexology 

group and the foot massage group across the four phases and the groups interactions 

Variables Grouping 

Wilks‘ 

lambda 

value 

F 
Hypothesis 

df 

Error 

df 
Sig. 

Partial 

Eta 

Squared 

Total 

ADSCS 

Time .743 10.733 3.00 93.00 .000***       .257 

Group  .160 1 95 .690 .002 

Time * Group .972 .901 3.00 93.00 .444 .028 

Searching 

for 

knowledge 

Time .946 1.771 3.00 93.00 .158 .054 

Group  .443 1 95 .507 .005 

Time * Group .987 .416 3.00 93.00 .742 .013 

Expression 

of emotions 

Time .966 1.098 3.00 93.00 .354 .034 

Group  .269 1 95 .605 .003 

Time * Group .955 1.477 3.00 93.00 .226 .045 

Seeking 

assistance 

Time .928 2.392 3.00 93.00 .074 .072 

Group  1.106 1 95 .296 .012 

Time * Group .974 .832 3.00 93.00 .479 .026 

Control 

over 

external 

factors 

Time .741 10.812 3.00 93.00 .000*** .259 

Group  .106 1 95 .745 .001 

Time * Group .990 .299 3.00 93.00 .826 .010 

Resource 

utilization 

Time .718 12.161 3.00 93.00 .000*** .282 

Group  .555 1 95 .458 .006 

Time * Group .952 1.580 3.00 93.00 .200 .048 

Self-control 

being 

Time .958 1.371 3.00 93.00 .256 .042 

Group  1.763 1 95 .187 .018 

Time * Group .977 .727 3.00 93.00 .539 .023 

Note. ADSCS = Self-Care Scale for Dysmenorrhic Adolescents.  

*** p < .001.   

 

Table 4.12 presents the comparison of the ADSCS and six subscale scores between 

the nursing student group and the non-nursing nursing student group. There was a 

significant difference in the expression of emotions scores [F (1, 95) = 5.219, p 

= .025, multivariate partial eta squared = .052] and the seeking assistance scores [F 

(1, 95) = 38.924, p < .005, multivariate partial eta squared = .291] between the 

nursing student group and the non-nursing student group. Based on the estimated 

marginal means, the expression of emotions subscale scores were significantly lower 

in the nursing student group compare to the non-nursing student group [Md = -2.310, 

SE = 1.011, p = .025 after Bonferroni‘s adjustment]. Similarly, the seeking assistance 

scores were significantly lower in the nursing student group compare to the non-
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nursing student group [Md = -4.783, SE = .767, p< .005 after Bonferroni‘s 

adjustment].  

Table 4.12 Comparison of the Self-Care Scale for Dysmenorrhic Adolescents and six subscale 

scores between the nursing student group and the non-nursing nursing student group 

  Nursing student groupa Non-Nursing student groupb Group differences 

Variables Phase M ± SD EMM SE M ± SD EMM SE Md SE Sig. 

Total 

ADSCS 

1 145.54±27.47 

146.63 3.91 

150.14±23.43 

156.67 3.35 -10.04 5.145 .054 
2 141.41±27.77 155.20±26.95 

3 150.15±28.00  159.41±25.48 

4 149.44±30.23 161.95±26.14 

Searching 

for 

knowledge 

1 15.20±4.34 

15.62 .624 

15.79±4.48 

15.77 .534 -.156 .821 .849 
2 15.46±4.63 16.25±4.40 

3 15.80±4.38 15.82±4.44 

4 16.00±4.46 28.59±5.31 

Expression 

of 

emotions 

1 27.12±5.75 

26.66 .768 

28.59±5.31 

28.97 .657 -2.310 1.011 .025* 
2 25.73±6.57 29.02±4.85 

3 27.37±5.53 29.04±4.94 

4 26.41±6.38 29.23±5.19 

Seeking 

assistance 

1 12.41±3.63 

12.63 .582 

17.41±4.13 

17.41 .498 -4.783 .767 .000*** 
2 12.10±4.45 16.88±4.31 

3 13.20±4.12 17.50±4.19 

4 12.80±4.67 17.86±4.22 

Control 

over 

external 

factors 

1 23.10±6.30 

23.61 .870 

23.59±6.52 

25.86 .744 -2.247 1.145 .053 
2 22.07±5.82 26.02±6.10 

3 24.71±6.57 26.73±5.72 

4 24.56±6.71 27.09±6.01 

Resource 

utilization 

1 51.44±11.92 

52.40 1.59 

51.05±9.79 

53.37 1.36 -.968 2.095 .645 
2 50.95±11.40 52.27±10.64 

3 53.10±11.86 54.46±10.31 

4 54.12±12.60 55.70±10.47 

Self-

control  

1 16.27±4.87 15.72 .637 14.27±4.37 

15.30 .545 .425 .839 .614 
2 15.10±4.93 15.23±4.73 

3 15.98±4.27 15.43±4.46 

4 15.54±4.85 16.25±5.08 

Note. an = 46 (phase 1), 41 (phase 2, phase 3 and 4). bn = 76 (phase 1), 56 (phase2, phase 3 and 4). 

ADSCS = Self-Care Scale for Dysmenorrhic Adolescents. EMM = Estimated marginal means. Md = 

Mean difference. SE = Standard error. Sig. = Significant level. 

*** p < .001.  * p < .05.   

 

Participants’ comments on self-care behaviours in managing dysmenorrhoea 

To help understand the self-care behaviours in managing dysmenorrhoea, the 

participants were asked to write their comments about a number of set questions.  
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Other self-care strategies used by the participants in managing dysmenorrhoea that 

are not listed in the Self-Care Scale for Dysmenorrhic Adolescents  

One open-ended question asked the participants to identify any other self-care 

strategies used in managing their dysmenorrhoea that are not listed in the ADSCS. 

As shown in Table 4.13, 30 (24.6%) participants at phase 1, 18 (16.7%) at phase 2, 

11 (11.3%) at phase 3 and 14 (11.4%) at phase 4 reported that they applied some 

other self-care strategies to manage menstrual discomforts. The top three methods 

were ―drinking hot brown sugar water or ginger tea with brown sugar (n = 30)‖, 

―positioning of the body such as knee-chest position (n = 11)‖ and ―receiving foot 

reflexology or foot massage (n = 11)‖.   

Table 4.13 The self-care strategies in managing dysmenorrhoea that are not listed in the Self-

Care Scale for Dysmenorrhic Adolescents 

 Phase 1a Phase 2b Phase 3c Phase 4d Total Rank 

Variables n n n n n  

Drinking hot brown sugar water or ginger 

tea with brown sugar 
12 10 5 3 30 1 

Positioning of the body such as knee-chest 

position 
4 2 3 2 11 2 

Receiving foot reflexology or foot massage 0 5 3 3 11 2 

Taking Chinese medicine 4 1 0 0 5 4 

Attention distraction 1  2 0 2 5 4 

Applying herbal pastes on the body 1 0 1 2 4 6 

Having pain medication injection 3  0 0 0 3 7 

Taking evening primrose oil 1 1 0 0 2 8 

Exercise  1 0 0 1 2 8 

Having acupuncture treatments 1 0 0 0 1 10 

Eating sesame fried eggs 1 0 0 0 1 10 

Bowel movement 1 0 0 0 1 10 

Note. an = 30/122 ( respondents/total sample). bn = 18/109 ( respondents/total sample). cn = 11/97 

( respondents/total sample). dn = 14/97 ( respondents/total sample).  

 

The self-care strategies in managing dysmenorrhoea perceived as effective by the 

participants 

Another open-ended question asked participants to report any self-care strategies that 

they perceived as effective in managing their dysmenorrhea. As shown in Table 4.14, 

91 participants (74.6%) at phase 1, 59 (54.1%) at phase 2, 56 (57.7%) at phase 3 and 

52 (53.6%) at phase 4 reported some strategies that they perceived as effective in 

managing their dysmenorrhoea. Among those who identified some effective 
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strategies, the top five methods perceived as effective were heat application (n = 154), 

rest (n = 97), pain medication (n = 80), sweet foods (n = 52) and massage (n = 31). 

However, more than 25% of the participants did not report any methods they 

perceived as effective in managing dysmenorrhoea.  

Table 4.14 The self-care strategies that were perceived as effective in managing dysmenorrhoea 

by the participants  

 Phase 1a Phase 2b Phase 3c Phase 4d Total Rank 

Variables n n n n n  

Heat application (e.g., heating pad, hot 

shower, warm clothing, warm water) 
55  28 32 39 154 1 

Rest (e.g. lying down, sleeping) 28 26 26 17 97 2 

Pain medication (by oral, injection, spray) 35 15 20 10 80 3 

Sweet foods (e.g., brown sugar water, ginger 

tea with brown sugar, milk tea, red bean 

soup, chocolate) 

16 15 13 8 52 4 

Massage (Sanyinjiao point, painful area, foot 

reflexology, foot massage) 
4 6 9 12 31 5 

Attention distraction (keeping busy, pinching 

legs, extravagant in eating, in love, keep a 

good mood) 

5 2 1 2 10 6 

Positioning of the body (knee-chest position, 

lateral lying down position) 
4 2 2 1 9 7 

Evening primrose oil 1 1 0 1 3 8 

Exercise 1 1 0 1 3 8 

Keep a good mood or relaxation 1 1 0 1 3 8 

Exercise 1 1 0 0 2 11 

Keep a good mood or relaxation 1 1 0 0 2 11 

Applying mint on the painful area 1 0 0 1 2 11 

Menstrual pain relieved by bowel movement 1 0 0 0 1 14 

Pretending not to have pains 1 0 0 0 1 14 

Chinese medicine 1 0 0 0 1 14 

Note. an = 91/122 ( respondents/total sample). bn = 59/109 ( respondents/total sample). cn = 56/97 

( respondents/total sample). dn = 52/97 ( respondents/total sample).  

 

Information providers of methods for dealing with dysmenorrhoea 

Table 4.15 lists the type of people providing information to participants on methods 

for dealing with dysmenorrhoea. Participants reported that their mother (n = 287) 

was the person that they most frequently turned to for answers regarding methods for 

dealing with dysmenorrhoea. 
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 Table 4.15 Information providers of methods for dealing with dysmenorrhoea 

 Phase 1a Phase 2b Phase 3c Phase 4d Total Rank 

Variables n n n n n  

Mother 81  68 70 68 287 1 

Grandmother 8  5 7 7 27 7 

Sister 21  24 21 28 94 5 

Nurse 45  35 37 41 158 3 

Doctor 27 21 20 15 83 6 

Teacher 22 31 25 27 105 4 

Friends/Classmates 81 64 67 73 285 2 

Others (father, the 

research 

investigator) 

0 2 1 1 4 8 

Note. an = 122. bn = 109. cn = 97. dn = 97.   

 

Participants’ experience of managing dysmenorrhoea  

A total of 41 participants wrote about managing their dysmenorrhoea across the four 

study phases. Three themes emerged from the transcribed data. These themes include 

expressing negative experiences of managing dysmenorrhoea, the importance of 

maintaining good health and actively seeking healthy ways to manage symptoms of 

dysmenorrhoea.  

The adolescent participants described their experience of managing dysmenorrhoea 

in negative terms such as the side effects of pain medication, ineffectiveness of 

eating chocolate and emotional fluctuations. Examples of the negative experience are 

shown in the following quotations: 

P016: foot reflexology group 

Pain medications made my stomach upset. I am afraid to take any pain 

medications to reduce my menstrual cramps.  

P113: foot massage group 

I had taken two pain relief tablets for my menstrual cramps once. Then, I did 

some exercise. Menstrual cramps came back again. Since that experience, I 

did not believe in taking pain medications for my menstrual cramps anymore.   

 

 



 

 95 

P150: foot massage group 

Some people say that chocolate helps to make menstrual cramps less severe. 

For me, chocolate makes my menstrual cramps worse.  

P177: foot massage group 

Dysmenorrhoea is a troublesome condition. This condition keeps bothering 

me. I cannot do things that I normally can do. I am not able to attend classes. 

I am hoping to find something that would really work to ease my menstrual 

pains. I do not want to have any menstrual pains.   

Some of the participants emphasised the importance of maintaining good health to 

prevent the occurrence of menstrual pains in the future. Among those participants, 

some of them suggested dinking Siwu soup or taking Chinese medicine immediately 

following a menstrual period in an attempt to regulate the uterus. Others advised 

avoiding icy cold food and drinking warm water at least one week before 

menstruation. Furthermore, some participants reported the importance of keeping a 

healthy daily routine to prevent painful menstrual periods.    

Other participants expressed a willingness to find ways to manage their symptoms of 

dysmenorrhoea—for example, ―I am willing to try anything,‖ ―I am looking forward 

to experiencing foot reflexology‖ and ―There are as yet no effective methods in 

managing my dysmenorrhoea. I am curious about the effects of foot reflexology for 

the treatment of dysmenorrhoea.‖  

Homogeneity of the foot reflexology group and the foot massage 

group  

Demographic characteristics for adolescent students in the foot reflexology group 

and the foot massage group are shown in Table 4.1 and gynaecological 

characteristics are shown in Table 4.2. There was no statistically significant 

differences between the foot reflexology group and the foot massage group in terms 

of demographic or gynaecological characteristics. Similarly, an analysis of the 

CMAQ (t (120) = -.177, P = .860) and ADSCS (t (120) = .072, p = .943) scores 

showed no statistically significant difference between the foot reflexology group and 

the foot massage group at phase 1.    
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Reliability of instruments 

The reliability attribute of homogeneity for the CMDQ, CMAQ and ADSCS was 

tested using Cronbach‘s alpha. 

Chinese Menstrual Distress Questionnaire 

The Cronbach‘s alpha value for the CMDQ was calculated for each phase of the 

study. For this sample, the Cronbach‘s alpha value for the CMDQ with adolescents at 

phase 1 was r = .905. At phase 2 the Cronbach‘s alpha value was r = .917, at phase 3 

it was r = .927 and at phase 4 it was r = .934.  

Chinese Menstrual Attitudes Questionnaire  

The Cronbach‘s alpha value for the CMAQ when used at phase 1 was r = .740. At 

phase 2 the Cronbach‘s alpha value was r = .780, at phase 3 it was r = .807 and at 

phase 4 it was r = .789.  

Self-Care Scale for Dysmenorrhic Adolescents 

The Cronbach‘s alpha value for the ADSCS was calculated for each phase of the 

study. For this sample, the Cronbach‘s alpha value for the ADSCS at phase 1 was r 

= .888. At phase 2 the Cronbach‘s alpha value was r = .918, at phase 3 it was r = .918 

and at phase 4 it was r = .926.  

Conclusion 

One hundred and ninety-four adolescent female students responded to participate in 

this study. A total of 122 participants were enrolled and 97 of them completed each 

phase of the study. All of the participants were otherwise healthy adolescent students 

with a period pain scores of 40 or more on the NRS. The majority of participants was 

Taiwanese, they had no specific religious beliefs, were non-vegetarian, non-smokers 

and non-drinkers.  

The average age of menarche for this sample was 12.18 years. A high percentage of 

participants rated their menstrual cycle intervals between 21 and 35 days, having 

regular or mostly regular menstrual cycles and days of menstrual flow lasting from 

two to seven days. More than half of the participants experienced their first episode 
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of dysmenorrhoea between six months and two years after menarche. The majority of 

participants reported experiencing more than three painful menstrual periods within 

the previous six months and usually had period pains on the first or second day of 

menstrual flow. In addition, more than half of the participants did not seek medical 

assistance for their menstrual problems. NRS for Period Pain scores were 

significantly higher in the medical consultation group compares with the non-

medical consultation group.    

Of the four subscales of the CMAQ, the menstruation as female experience and the 

trivialization of menstrual effects scores increased significantly over time. On the 

other hand, the menstrual taboos and the menstrual debilitation and indigenous 

practices scores decreased significantly over time. Furthermore, adolescent females 

in the nursing student group demonstrated lower scores in the menstrual debilitation 

and indigenous practices than in the non-nursing student group.  

Of the six subscales of the ADSCS at baseline, the expression of emotions and 

resource utilization scores were significantly higher in the severe period pain group 

than the moderate period pain group. In addition, there was a significant increase in 

ADSCS, the control over external factors and the resource utilization scores over 

time. Furthermore, adolescents in the nursing student group had lower scores in the 

expression of emotions and seeking assistance when compared to the non-nursing 

student group.  

The next chapter focuses on the analysis of the effects of foot reflexology on 

symptoms of dysmenorrhoea. 
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CHAPTER 5 

Results/2: Effects of the interventions 

The main research purpose was to determine the effects of foot reflexology on 

symptoms of dysmenorrhoea in adolescent students using a randomised controlled 

trial design. This chapter presents the analysis of the effects of foot reflexology and 

foot massage on symptoms of dysmenorrhoea. The main outcome measures were 

NRS for Period Pain and CMDQ. The secondary outcome measures were eardrum 

temperature, pulse rate, systolic blood pressure and diastolic blood pressure as an 

explanatory mechanism of blood circulation and the ‗neuro theory‘. The effects of 

the interventions and participants‘ comments on the interventions are also reported.  

Changes in symptoms of dysmenorrhoea over time  

The changes in symptoms of dysmenorrhoea were measured by the NRS for Period 

Pain and CMDQ-S at phase 1 (baseline), phase 2 (intervention), phase 3 (the first 

menstrual period following the 2
nd

 treatment session) and phase 4 (the third 

menstrual period following the 2
nd

 treatment session).   

Numeric Rating Scale for Period Pain  

The present study used the 0 to 100 NRS for Period Pain, with 0 being ‗no pain‘ and 

100 being ‗pain as bad as it can be‘. Higher scores reflect a greater intensity of period 

pain. Table 5.1 presents the NRS for Period Pain of the total sample, the foot 

reflexology group and the foot massage group at phase 1, phase 3 and phase 4. The 

pre-post treatment period changes (phase 2) in NRS for Period Pain are presented in 

the next section, Changes in period pain and vital signs during intervention phase. 

An independent-sample t- test was performed to determine if there was a difference 

between the foot reflexology group and the foot massage group in NRS for Period 

Pain at phase 1. There were no statistically significant differences between groups in 

NRS for period pain at phase 1 [t (120) = -.43, p = .67]. 
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Table 5.1 Numeric Rating Scale for Period Pain of the total sample, the foot reflexology group 

and the foot massage group over time 

 Total samplea 
Foot reflexology 

groupb 

Foot massage 

groupc 

Group 

differences 

Variables Phases M ± SD M ± SD M ± SD t p 

NRS for 

Period 

Pain 

1 66.91 ± 16.16 66.28 ± 16.86 67.54 ± 15.54 -.43 .67 

3 33.99 ± 27.60 36.44 ± 25.97 31.38 ± 29.30   

4 34.09 ± 28.19 37.50 ± 30.37 30.47 ± 25.51   

Note. NRS for Period Pain = Numeric Rating Scale for Period Pain. 
an = 122 (phase 1), 97 (phase 3 and 4). bn = 61 (phase 1), 50 (phase 3 and 4). cn = 61 (phase 1), 47 

(phase 3 and 4).  

 

A mixed between-within subjects ANOVA was conducted to assess the impact of 

two different interventions (foot reflexology and foot massage) on participants‘ 

scores on the NRS for Period Pain, across three periods (phase1, phase3 and phase 4). 

There was no statistically significant interaction between intervention type and time 

[Wilks‘ Lambda = .985, F (2, 94) = .723, p = .488, multivariate partial eta squared 

= .015]. A comparison of the NRS for Period Pain between the foot reflexology and 

the foot massage intervention was not significant [F (1, 95) = 1.187, p = .279, partial 

eta squared = .012]; however, there was a statistically significant change in the NRS 

for Period Pain over time [Wilks‘ Lambda = .394, F (2, 94) = 72.270, p < .005, 

multivariate partial eta squared = .606] with both groups showing a reduction in NRS 

for Period Pain across these three time periods. Post hoc comparison using the 

Bonferroni adjustment for multiple comparisons showed a statistically significant 

decrease in NRS for Period Pain from phase 1 to phase 3 [Md = 32.979, SE = 3.077, 

p < .005] and from phase 1 to phase 4 [Md =32.907, SE = 3.069, p < .005]. Figure 

5.1 shows the changes of the NRS for Period Pain over time among the total sample, 

the foot reflexology group and the foot massage group. Based on the estimated 

marginal means, the NRS for Period Pain decreased 30.32 points from phase 1 to 

phase 3 and 29.26 points from phase 1 to phase 4 in the foot reflexology group. In 

the foot massage group, the NRS for Period Pain decreased 35.64 points from phase 

1 to phase 3 and 36.55 points from phase 1 to phase 4. Although participants in the 

foot massage intervention reported a larger decrease in the NRS for Period Pain than 

foot reflexology over time, it does not attain clinical significance.   
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Figure 5.1 Numeric Rating Scale for Period Pain (NRS for Period Pain) over time among the 

total sample, foot reflexology group and foot massage group 

 

Chinese Menstrual Distress Questionnaire 

Table 5.2 lists the CMDQ and the four subscales baseline mean scores of the total 

sample (n = 122). The total scores for the 22-item CMDQ ranged from 0 to 88. 

Higher scores on the CMDQ indicate greater menstrual distress symptoms during the 

menstrual period. The mean score for the CMDQ for participants was 29.69 (SD = 

12.89) with a range of 5 to 66. The five most common menstrual distress symptoms 

using the CMDQ were cramps (2.42 ± 1.04〔mean ± SD〕), fatigue (2.24 ± 1.00), 

mood swings (2.16 ± .97), backache (1.99 ± 1.04), and irritability (1.92 ± 1.10).  

The 22-item CMDQ has four subscales: pain, water retention, negative affect, and 

autonomic reaction. The rank order of the subscales was pain (adjusted mean = 1.68, 

SD = .70), water retention (adjusted mean = 1.37, SD = .67), negative affect (adjusted 

mean = 1.36, SD = .71), and autonomic reaction (adjusted mean =.81, SD = .76). Six 

items are in the subscale pain: fatigue, backache, cramps, general aches and pains, 

headache and muscle stiffness. Participants scored highest on cramps (2.42 ± 1.04

〔mean ± SD〕) and lowest on muscle stiffness (.77 ± .88〔mean ± SD〕). Four 

items are in the subscale water retention: swelling, painful breasts, skin disorders (e.g. 

acne) and weight gain. Painful breasts (1.87 ± 1.08〔mean ± SD〕) had the highest 

score on the water retention subscale and weight gain (.52 ± .80〔mean ± SD〕) had 
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the lowest score. There are four items in the subscale autonomic reaction consisting 

of cold sweats, dizziness/faintness, nausea/vomiting and hot flushes. On the 

autonomic reaction subscale, the participants scored highest on cold sweats (.81 ± .71

〔mean ± SD〕) and hot flushes had the lowest score (.56 ± .85〔mean ± SD〕). 

There are eight items in the subscale negative affect including mood swings, 

irritability, depression, restlessness, anxiety, tension, loneliness and crying. Mood 

swings (2.16 ± .97〔mean ± SD〕) had the highest score on the negative affect 

subscale and crying had the lowest score (.83 ± 1.00〔mean ± SD〕). 

Table 5.2 Chinese Menstrual Distress Questionnaire and four subscale scores of the total sample 

(n = 122) 

CMDQ Subscales Adjusted Mean ± SD CMDQ Items M ± SD Rank 

Pain 1.68 ± 0.70 Fatigue 2.24 ± 1.00 2 

Backache 1.99 ± 1.04 4 

Cramps 2.42 ± 1.04 1 

General aches and pains 1.68 ± 1.09 7 

Headache 0.98 ± 0.95 15 

Muscle stiffness 0.76 ± 0.87 18 

Water retention 1.38 ± 0.67 Swelling 1.61 ± 1.10 9 

Painful breasts 1.87 ± 1.08 6 

Skin disorders (e.g. acne) 1.53 ± 1.13 10 

Weight gain 0.52 ± 0.80 21 

Autonomic reaction 0.80 ± 0.71 Cold sweats 1.02 ± 1.02 14 

Dizziness/faintness 0.91 ± 0.92 16 

Nausea/vomiting 0.73 ± 1.09 19 

Hot flashes 0.56 ± 0.85 20 

Negative affect 1.36 ± 0.76 Mood swings 2.16 ± 0.97 3 

Irritability 1.92 ± 1.10 5 

Depression 1.09 ± 1.10 13 

Restlessness 1.33 ± 1.11 12 

Anxiety 1.64 ± 0.99 8 

Tension 1.48 ± 1.13 11 

Loneliness 0.81 ± 1.01 17 

Crying 0.46 ± 0.85 22 

Note. CMDQ = Chinese Menstrual Distress Questionnaire.  

 

Participants who rated their baseline NRS for Period Pain between 40 and 69 were 

recoded into the moderate period pain group, while those who rated their baseline 

between 70 and 100 were recoded into the severe period pain group. An 

independent-sample t- test was performed to determine if there was a difference 

between the moderate period pain group and the severe period pain group in the 

baseline CMDQ and subscale scores. There were statistically significant differences 

in the CMDQ, pain, water retention, autonomic reaction and negative affect scores 
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between the moderate period pain group and the severe period pain group [p < .005] 

as shown in Table 5.3. Based on the means, the baseline CMDQ and four subscale 

scores were significantly higher in the severe period pain group than the moderate 

period pain group.    

Table 5.3 Chinese Menstrual Distress Questionnaire and four subscale baseline scores between 

the moderate period pain group and severe period pain group 

 
The moderate 

period pain groupa  

The severe period 

pain groupb  
Group differences 

Variables Mean ± SD Mean ± SD Md t df Sig. 

CMDQ 25.21 ± 11.11 33.62 ± 13.13 -8.41 -3.79 120 .000*** 

Pain 8.74 ± 3.93 11.23 ± 4.07 -2.49 -3.43 120 .001*** 

Water retention 4.67 ± 2.59 6.28 ± 2.56 -1.61 -3.45 120 .001*** 

Autonomic reaction 2.21 ± 1.94 4.09 ± 3.21 -1.88 -3.85 120 .000*** 

Negative affect 9.60 ± 5.89 12.02 ± 6.12 -2.42 -2.22 120 .000*** 

Note. an = 57. bn = 65. CMDQ = Chinese Menstrual Distress Questionnaire.   

*** p ≦ .001 

 

Table 5.4 lists the CMDQ and four subscale scores of the total, the foot reflexology 

and foot massage group at phase 1 (baseline), phase 2 (post the 2
nd

 treatment session), 

phase 3 (the first menstrual period following the 2
nd

 treatment session) and phase 4 

(the third menstrual period following the 2
nd

 treatment session). An independent-

sample t- test was performed to determine if there was a difference between the foot 

reflexology group and foot massage group in the CMDQ and four subscale scores at 

phase 1. There were no statistically significant differences between the two groups in 

the CMDQ and four subscale scores at phase 1 [p > .05] as shown in Table 5.4.    



 

 103 

Table 5.4 Chinese Menstrual Distress Questionnaire and four subscale scores of the total sample, 

foot reflexology group and foot massage group over time  

 Total sample 
Foot reflexology 

group 

Foot massage 

group 

Group 

differences 

Variables Phases M ± SD M ± SD M ± SD t p 

CMDQ 1 29.69 ± 12.89  30.34 ± 13.62 29.03 ± 12.18 .56 .58 

2 23.53 ± 13.10 24.06 ± 13.13 22.96 ± 13.19   

3 22.08 ± 13.67 22.14 ± 12.98 22.02 ± 14.51   

4 22.08 ± 14.46 21.84 ± 14.71 22.34 ± 14.33   

Pain 1 10.07 ± 4.18 10.30 ± 4.15 9.84 ± 4.23 .61 .55 

2 8.23 ± 4.78 8.62 ± 4.85 7.81 ± 4.72   

3 7.32 ± 4.72 7.58 ± 4.59 7.04 ± 4.89   

4 7.23 ± 4.82 7.42 ± 5.08 7.02 ± 4.58   

Water retention 1 5.52 ± 2.69 5.39 ± 2.80 5.66 ± 2.59 -.54 .59 

2 4.89 ± 3.23 4.52 ± 3.11 5.28 ± 3.34   

3 4.58 ± 3.20 4.10 ± 2.99 5.09 ± 3.36   

4 4.63 ± 3.28 4.54 ± 3.35 4.72 ± 3.25   

Autonomic 

reaction 

1 3.21 ± 2.85 3.36 ± 2.80 3.07 ± 2.91 .57 .57 

2 2.51 ± 2.11 2.68 ± 2.20 2.32 ± 2.01   

3 2.45 ± 2.46 2.46 ± 2.67 2.45 ± 2.23   

4 2.59 ± 2.77 2.74 ± 2.95 2.43 ± 2.59   

Negative affect 1 10.89 ± 6.11 11.30 ± 6.51 10.48 ± 5.71 .74 .46 

2 7.91 ± 5.57 8.24 ± 5.57 7.55 ± 5.50   

3 7.73 ± 5.72 8.00 ± 5.42 7.45 ± 6.07   

4 7.64 ± 6.15 7.14 ± 5.72 8.17 ± 6.59   

Note. CMDQ = Chinese Menstrual Distress Questionnaire.  

 

A mixed between-within subjects ANOVA was conducted to assess the impact of 

two different interventions (foot reflexology, foot massage) on participants‘ scores 

on the CMDQ and subscales across four time periods (phase1, phase2, phase3 and 

phase 4) and are presented in Table 5.5. There was no statistically significant 

interaction between intervention type and time [p > .05]. Furthermore, the CMDQ, 

pain, water retention, autonomic reaction or negative affect scores between the foot 

reflexology and the foot massage intervention were not significant [p > .05] as shown 

in Table 5.5 
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Table 5.5 Chinese Menstrual Distress Questionnaire and four subscales of the foot reflexology 

group and foot massage group over time and the groups’ interactions 

Variables Effect 

Wilks‘ 

lambda 

value 

F 
Hypoth

esis df 
Error df Sig. 

Partial 

Eta 

Squared 

CMDQ Time .788 8.337 3.00 93.00 .000*** .212 

Group  .024 1 95 .878 .000 

Time * Group .996 .123 3.00 93.00 .946 .004 

Pain Time .747 10.475 3.00 93.00 .000*** .253 

Group  .397 1 95 .530 .004 

Time * Group .995 .166 3.00 93.00 .919 .005 

Water 

retention 

Time .924 2.559 3.00 93.00 .060 .076 

Group  1.190 1 95 .278 .012 

Time * Group .965 1.119 3.00 93.00 .345 .035 

Autonomic 

reaction 

Time .957 1.409 3.00 93.00 .245 .043 

Group  .306 1 95 .582 .003 

Time * Group .992 .236 3.00 93.00 .871 .008 

Negative 

affect 

Time .799 7.786 3.00 93.00 .000*** .201 

Group  .059 1 95 .809 .001 

Time * Group .970 .958 3.00 93.00 .416 .030 

Note. CMDQ = Chinese Menstrual Distress Questionnaire.  

*** p ≦ .001 

 

However, there was a statistically significant decrease in the CMDQ scores over time 

[Wilks‘ Lambda = .788, F (3, 93) = 2.730, p < .005, multivariate partial eta squared 

= .212] with both the foot reflexology group and the foot massage group showing a 

reduction in the CMDQ across these four phases. Post hoc comparison using the 

Bonferroni adjustment for multiple comparisons showed a statistically significant 

decrease in the CMDQ scores from phase 1 to phase 2 [Md = 5.440, SE = 1.350, p 

< .005], from phase 1 to phase 3 [Md = 6.868, SE = 1.373, p < .005] and from phase 

1 to phase 4 [Md = 6.858, SE = 1.575, p < .005]. Figure 5.2 shows the changes of the 

CMDQ scores over time among the total sample, the foot reflexology group and the 

foot massage group. Based on the estimated marginal means, the CMDQ scores 

decreased 5.22 points from phase 1 to phase 2, 7.14 points from phase 1 to phase 3 

and 7.44 points from phase 1 to phase 4 in the foot reflexology group. In the foot 

massage group, the CMDQ scores decreased 5.66 points from phase 1 to phase 2, 

6.60 points from phase 1 to phase 3 and 6.28 points from phase 1 to phase 4. 

Although participants in the foot reflexology intervention reported a larger decrease 
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in the CMDQ scores than foot massage over time, it does not attain clinical 

significance.   
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Figure 5.2 Chinese Menstrual Distress Questionnaire (CMDQ) scores over time among the total 

sample, foot reflexology group and foot massage group 

 

There was a statistically significant decrease in the pain subscale scores for time 

[Wilks‘ Lambda = .747, F (3, 93) = 10.475, p < .005, multivariate partial eta squared 

= .253]. Post hoc comparison using the Bonferroni adjustment for multiple 

comparisons showed a statistically significant decrease in the pain subscale scores 

from phase 1 to phase 2 [Md = 1.649, SE = .458, p = .001], from phase 1 to phase 3 

[Md = 2.552, SE = .458, p < .005], from phase 1 to phase 4 [Md = 2.642, SE = .520, p 

< .005], from phase 2 to phase 3 [Md = .903, SE = .373, p = .017] and from phase 2 

to phase 4 [Md = .994, SE = .459, p = .033]. Figure 5.3 shows the changes in the pain 

subscale scores over time among the total sample, the foot reflexology and the foot 

massage group. Based on the estimated marginal means, the pain subscale scores 

decreased 1.34 points from phase 1 to phase 2, 2.38 points from phase 1 to phase 3 

and 2.54 points from phase 1 to phase 4 in the foot reflexology group. In the foot 

massage group, the pain subscale scores decreased 1.96 points from phase 1 to phase 

2, 2.72 points from phase 1 to phase 3 and 2.74 points from phase 1 to phase 4. 

Although participants in the foot massage intervention reported a larger decrease in 

the pain subscale scores than foot reflexology over time, it does not attain clinical 

significance.   
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Figure 5.3 Pain subscale scores over time among the total sample, foot reflexology group and 

foot massage group 

 

Furthermore, there was a statistically significant decrease in the negative affect 

scores over time [Wilks‘ Lambda = .799, F (3, 93) = 7.786, p < .005, multivariate 

partial eta squared = .201]. Post hoc comparison using the Bonferroni adjustment for 

multiple comparisons showed a statistically significant decrease in the negative 

affect scores from phase 1 to phase 2 [Md = 2.732, SE = .652, p < .005], from phase 

1 to phase 3 [Md = 2.905, SE = .625, p < .005] and from phase 1 to phase 4 [Md = 

2.973, SE = .698, p < .005]. Figure 5.4 shows the changes in the negative affect 

scores over time among the total sample, the foot reflexology group and the foot 

massage group. Based on marginal means, the negative affect scores decreased 2.74 

points from phase 1 to phase 2, 2.98 points from phase 1 to phase 3 and 3.84 points 

from phase 1 to phase 4 in the foot reflexology group. In the foot massage group, the 

negative affect scores decreased 2.72 points from phase 1 to phase 2, 2.83 points 

from phase 1 to phase 3 and 2.11 points from phase 1 to phase 4. Although 

participants in the foot reflexology intervention reported a larger decrease in the 

negative affect subscale scores than foot massage over time, it does not attain clinical 

significance.  
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Figure 5.4 Negative affect scores over time among the total sample, foot reflexology group and 

foot massage group 

 

The relationship between the NRS for Period Pain and CMDQ was investigated 

using Pearson product-moment correlation coefficient. There was a medium, positive 

correlation between the two variables [r = .337, n = 122, p < .005] at phase 1, a 

strong, positive correlation at phase 3 [r = .658, n = 97, p < .005] and phase 4 [r 

= .687, n = 97, p < .005], with high levels of period pains associated with higher 

levels of menstrual distress symptoms.   

Changes in period pain and vital signs during intervention phase  

Numeric Rating Scale for Period Pain  

The NRS for Period Pain was also collected during the intervention phase (phase 2) 

in treatment session 1 (TS1) and treatment session 2 (TS2). In each treatment session, 

NRS for Period Pain were collected four times including prior to the intervention 

(T1), immediately following the intervention (T2), one hour after the intervention 

(T3) and one day after the intervention (T4). Table 5.6 presents the NRS for Period 

Pain of the total sample, the foot reflexology group and the foot massage group 

during intervention phase. An independent-sample t- test was performed to determine 

if there was a difference between the foot reflexology group and foot massage group 

for the NRS for Period Pain prior to TS1. There were no statistically significant 
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differences between the two groups in the NRS for Period Pain prior to TS1 [t (99.03) 

= .661, p = .51].   

Table 5.6 Numeric Rating Scale for Period Pain of the total sample, foot reflexology group and 

foot massage group during intervention phase 

 Total samplea 
Foot reflexology 

groupb 

Foot massage 

groupc 

Group 

differences 

Variables Time periods M ± SD M ± SD M ± SD t p 

TS1  Pre-

intervention  

41.70 ± 25.84 43.30 ± 22.81 40.00 ± 28.82 .66 .51 

Immediate 

post-

intervention 

20.26 ± 21.59 17.50 ± 18.41 23.17 ± 24.34 

  

1 hour Post-

intervention  

20.97 ± 22.67 19.25 ± 20.59 22.79 ± 24.74 
  

1 day Post-

intervention 

13.01 ± 19.37 11.64 ± 19.17 14.45 ± 19.65 
  

TS2 Pre-

intervention  

34.28 ± 25.29 39.86 ± 24.69 28.34 ± 24.81 
  

Immediate 

post-

intervention 

16.10 ± 18.41 17.74 ± 18.00 14.36 ± 18.87 

  

1 hour Post-

intervention  

15.00 ± 17.26 14.46 ± 16.23 15.57 ± 18.45 
  

1 day Post-

intervention 

13.36 ± 19.56 12.78 ± 19.88 13.98 ± 19.42 
  

Note. an = 122 (phase 1), 97 (phase 2, phase 3 and 4). bn = 61 (phase 1), 50 (phase2, phase 3 and 4). cn 

= 61 (phase 1), 47 (phase 2, phase 3 and 4). TS1 = Treatment session 1. TS2 = Treatment session 2.  

 

A mixed between-within subjects ANOVA was conducted to assess the impact of 

two different interventions (foot reflexology, foot massage) on participants‘ scores 

on the NRS for Period Pain, across four time periods (at T1, T2, T3 and T4), the 

results are presented in Table 5.7. The mixed between-within subjects ANOVA 

results demonstrated no group effects on participants‘ scores on the NRS for Period 

Pain in TS1 and TS2 [p > .05].  
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Table 5.7 Numeric Rating Scale for Period Pain of the foot reflexology group and foot massage 

group across the four time periods and the groups’ interactions 

Variables Effect 

Wilks‘ 

lambda 

value 

F 
Hypoth

esis df 
Error df Sig. 

Partial 

Eta 

Squared 

TS1 Time .422 48.012 3.00 105.00 .000*** .578 

Group  .384 1 107 .537 .004 

Time * Group .953 1.717 3.00 105.00 .168 .047 

TS2 Time .457 36.795 3.00 93.00 .000*** .543 

Group  .976 1 95 .326 .010 

Time * Group .906 3.224 3.00 93.00 .026* .094 

Note. TS1 = Treatment session 1. TS2 = Treatment session 2.  

*** p < .001. * p < .05.  

 

Conversely, there was a statistically significant change in the NRS for Period Pain 

over time [TS1: Wilks‘ Lambda = .422, F (3, 105) = 48.012, p < .005, multivariate 

partial eta squared = .578; TS2: Wilks‘ Lambda = .457, F (3, 93) = 36.795, p < .005, 

multivariate partial eta squared = .543] with both groups showing a reduction in NRS 

for Period Pain across the four time periods. Post hoc comparison using the 

Bonferroni adjustment for multiple comparisons showed a statistically significant 

decrease in NRS for Period Pain from T1 to T2 [Md = 21.371, SE = 1.985, p < .005], 

T1 to T3 [Md = 20.631, SE = 2.130, p < .005], T1 to T4 [Md = 28.604, SE = 2.580, p 

< .005], T2 to T4 [Md = 7.287, SE = 2.048, p = .001], and T3 to T4 [Md =7.973, SE 

= 1.951, p < .005] in treatment session 1. Furthermore, the NRS for Period Pain 

decreased significantly from T1 to T2 [Md = 18.049, SE = 1.821, p < .005], T1 to T3 

[Md = 19.083, SE = 2.030, p < .005] and T1 to T4 [Md = 20.721, SE = 2.717, p 

< .005] in treatment session 2.   

In TS2, an interaction term (time * group) was statistically significant [Wilks‘ 

Lambda = .906, F (3, 93) = 3.224, p = .026, multivariate partial eta squared = .094], 

indicating that participants who received foot reflexology experienced less period 

pain compared with those in the foot massage group over the four time periods. In 

TS1, the NRS for Period Pain decreased 25.80 points from T1 to T2, 24.05 points 

from T1 to T3 and 31.66 points from T1 to T4 in the foot reflexology group. In the 

foot massage group, the NRS for Period Pain decreased 16.83 points from T1 to T2, 

17.21 points from T1 to T3 and 22.55 points from T1 to T4 in TS1. Although 

participants in the foot reflexology intervention reported a larger decrease in the NRS 
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for Period Pain than foot massage over time in TS1, it does not attain clinical 

significance. Figure 5.5 presents a comparison of the changes in the NRS for Period 

Pain in TS1 and TS2 between the two groups. 
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Figure 5.5 Numeric Rating Scale for Period Pain (NRS for Period Pain) in treatment session 1 

and treatment session 2 between the two groups 

 

Vital signs 

The participants‘ vital signs (eardrum temperature, heart rate, systolic blood pressure, 

and diastolic blood pressure) were measured prior to the intervention (T1) and 

immediately following the intervention (T2).   

Eardrum temperature 

Eardrum temperature was measured during the intervention phase (phase 2) in TS1 

and TS2 prior to the intervention (T1) and immediately following the intervention 

(T2). The comparison of mean eardrum temperature between the foot reflexology 

group and the foot massage group are presented in Table 5.8. An independent-sample 

t- test was performed to determine if there was a difference in eardrum temperature 

between the foot reflexology and foot massage group prior to TS1 and TS2. There 

were no statistically significant differences between the two groups prior to TS1 [t 

(107) = .241, p = .810] and prior to TS2 [t (95) = -.278, p = .782]. 
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Table 5.8 Mean eardrum temperature between the foot reflexology group and foot massage 

group in treatment session 1 and treatment session 2 

 Foot reflexology groupa 
Foot massage 

groupb 

Group 

differences 

Variables M ± SD M ± SD t p 

Treatment session 1 

   Pre-intervention  

   Post-intervention  

 

36.52 ± .29 

36.64 ± .30 

 

36.50 ± .39 

36.57 ± .29 

 

.241 

 

.810 

Treatment session 2 

   Pre-intervention  

   Post-intervention   

 

36.46 ± .27 

36.61 ± .26 

 

36.48 ± .39 

36.57 ± .31 

 

-.278 

 

.782 

Note. an = 56 (treatment session 1), 50 (treatment session 2). bn = 53 (treatment session 1), 47 

(treatment session 2).  

 

A mixed between-within subjects ANOVA was conducted to assess the impact of the 

two different interventions (foot reflexology, foot massage) on eardrum temperature 

across two time periods (at T1 and T2). The results are presented in Table 5.9. There 

was no statistically significant interaction between intervention type and time [p 

> .05]. Furthermore, there was no statistically significant difference [p > .05] in 

eardrum temperature between the foot reflexology and foot massage intervention as 

shown in Table 5.9.  

Table 5.9 Eardrum temperature of the foot reflexology group and foot massage group across the 

two time periods and the groups’ interactions 

Variables Effect 

Wilks‘ 

lambda 

value 

F 
Hypothesis 

df 
Error df Sig. 

Partial 

Eta 

Squared 

TS1 Time .885 13.905 1.00 107.00 .000*** .115 

Group  .608 1 107 .437 .006 

Time * Group .989 1.163 1.00 107.00 .283 .011 

TS2 Time .874 13.755 1.00 95.00 .000*** .126 

Group  .037 1 95 .848 .000 

Time * Group .991 .909 1.00 95.00 .343 .009 

Note. TS1 = Treatment session 1. TS2 = Treatment session 2.  

*** p < .001.   

 

Conversely, there was a statistically significant change in the eardrum temperature 

over time [TS1: Wilks‘ Lambda = .885, F (1, 107) = 13.905, p < .005, multivariate 

partial eta squared = .115; TS2: Wilks‘ Lambda = .874, F (1, 95) = 13.755, p < .005, 

multivariate partial eta squared = .126]. A one-way repeated measures ANOVA was 



 

 112 

conducted to compare the eardrum temperature in the foot reflexology group or in 

the foot massage group from T1 to T2. The eardrum temperature increased 

significantly from T1 to T2 in the foot reflexology group [TS1: Wilks‘ Lambda 

= .804, F (1, 55) = 13.437, p = .001, multivariate partial eta squared = .196; TS2: 

Wilks‘ Lambda = .752, F (1, 49) = 16.163, p < .0005, multivariate partial eta squared 

= .248]. However, there was no statistically significant change in the eardrum 

temperature from T1 to T2 in the foot massage group [TS1: Wilks‘ Lambda = .945, F 

(1, 52) = 3.045, p = .087, multivariate partial eta squared = .055; TS2: Wilks‘ 

Lambda = .943, F (1, 46) = 2.777, p = .102, multivariate partial eta squared = .057]. 

As depicted in Figure 5.6, eardrum temperature increased 0.12 
0
C in TS1 and 0.15 

0
C 

in TS2 in the foot reflexology group. In the foot massage group, eardrum temperature 

increased 0.07 
0
C in TS1 and 0.09 

0
C in TS2. The eardrum temperature increased 

significantly over time in foot reflexology group only. In foot massage group, the 

eardrum temperature increased but it does not attain clinical significance.   
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Figure 5.6 Comparison of the eardrum temperature during treatment session 1 and treatment 

session 2 between the two groups 

 

Heart rate 

Heart rate was measured during the intervention phase (phase 2) in TS1 and TS2 

prior to the intervention (T1) and immediately following the intervention (T2). A 

comparison of mean heart rate between the foot reflexology and foot massage group 

are presented in Table 5.9. An independent-sample t- test was performed to 

determine if there was a difference between the foot reflexology and foot massage 

group in heat rate prior to TS1 and TS2. There were no statistically significant 

differences between the two groups prior to TS1 [t (107) = .150, p = .881] and prior 

to TS2 [t (95) = .524, p = .602].  
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Table 5.10 Mean heart rate between the foot reflexology group and foot massage group in 

treatment session 1 and treatment session 2 

 Foot reflexology groupa Foot massage groupb 
Group 

differences 

Variables M ± SD M ± SD t p 

Treatment session 1  

   Pre-intervention  

   Post-intervention  

 

74.34±9.62 

69.59±7.39 

 

74.08±8.67 

70.17±8.42 

 

.150 

 

.881 

Treatment session 2 

   Pre-intervention  

   Post-intervention   

 

76.30±9.00 

70.66±9.34 

 

75.26±10.61 

70.36±9.27 

 

.524 

 

.602 

Note. an = 56 (treatment session 1), 50 (treatment session 2). bn = 53 (treatment session 1), 47 

(treatment session 2).  

 

A mixed between-within subjects ANOVA was conducted to assess the impact of 

two different interventions (foot reflexology, foot massage) on the heart rate, across 

two time periods (at T1 and T2), the results are presented in Table 5.11. There was 

no significant interaction between intervention type and time [p > .05]. Furthermore, 

the heart rates comparing the foot reflexology and the foot massage intervention was 

not significant [p > .05] as shown in Table 5.11.   

Table 5.11 Heart rate of the foot reflexology group and foot massage group across the two time 

periods and the groups’ interactions 

Variables Effect 

Wilks‘ 

lambda 

value 

F 
Hypothesis 

df 
Error df Sig. 

Partial 

Eta 

Squared 

TS1 Time .701 45.580 1.00 107.00 .000*** .299 

Group  .011 1 107 .917 .000 

Time * Group .996 .434 1.00 107.00 .512 .004 

TS2 Time .657 49.664 1.00 95.00 .000*** .343 

Group  .140 1 95 .709 .001 

Time * Group .997 .249 1.00 95.00 .619 .003 

Note. TS1 = Treatment session 1. TS2 = Treatment session 2.  

*** p < .001.   

 

However, there was a statistically significant change in heat rate over time [TS1: 

Wilks‘ Lambda = .701, F (1, 107) = 45.580, p < .005, multivariate partial eta squared 

= .299; TS2: Wilks‘ Lambda = .657, F (1, 95) = 49.664, p < .005, multivariate partial 

eta squared = .343] with both groups showing a reduction in heart rate from T1 to T2. 

As depicted in Figure 5.7, heart rate decreased 4.75 beats per minute in the foot 
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reflexology group and 3.91 beats per minute in the foot massage group in TS1. In 

TS2, heart rate decreased 5.37 beats per minute in the foot reflexology group and 4.9 

beats per minute in the foot massage group. Although participants in the foot 

reflexology intervention reported a larger decrease in heart rate than foot massage 

over time, it does not attain clinical significance. 
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Figure 5.7 Comparison of heart rate during treatment session 1 and treatment session 2 between 

the two groups 

 

Systolic blood pressure 

Systolic blood pressure was measured during the intervention phase (phase 2) in TS1 

and TS2 prior to the intervention (T1) and immediately following the intervention 

(T2). The comparison of mean systolic blood pressure between the foot reflexology 

group and the foot massage group are presented in Table 5.12. An independent-

sample t- test was performed to determine if there was a difference between the foot 

reflexology and foot massage group in systolic blood pressure prior to TS1 and TS2. 

There were no statistically significant differences between the two groups prior to 

TS1 [t (107) = -.445, p = .657] and prior to TS2 [t (95) = 1.014, p = .313].  

Table 5.12 Mean systolic blood pressure between the foot reflexology group and foot massage 

group in treatment session 1 and treatment session 2 

 Foot reflexology groupa Foot massage groupb Group differences 

Variables M ± SD M ± SD t p 

TS1    

Pre-intervention  

Post-intervention  

 

112.59±10.16 

107.46±8.52 

 

113.40±8.65 

107.49±7.88 

 

-.445 

 

.657 

TS2 

Pre-intervention  

Post-intervention   

 

111.34±8.76 

104.68±7.85 

 

109.57±8.36 

104.53±7.58 

 

1.014 

 

.313 

Note. an = 56 (treatment session 1), 50 (treatment session 2). bn = 53 (treatment session 1), 47 

(treatment session 2).  
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A mixed between-within subjects ANOVA was conducted to assess the impact of 

two different interventions (foot reflexology, foot massage) on systolic blood 

pressure, across two time periods (at T1 and T2), the results are presented in Table 

5.13. There was no significant interaction between intervention type and time [p 

> .05]. Furthermore, the systolic blood pressures comparing the foot reflexology and 

the foot massage intervention was not significant [p > .05] as shown in Table 5.13.  

Table 5.13 Systolic blood pressure of the foot reflexology and foot massage group across the two 

time periods and the groups’ interactions 

Variables Effect 

Wilks‘ 

lambda 

value 

F 
Hypothesis 

df 
Error df Sig. 

Partial 

Eta 

Squared 

TS1 Time .651 57.376 1.00 107.00 .000*** .349 

Group  .074 1 107 .786 .001 

Time * Group .997 .287 1.00 107.00 .593 .003 

TS2 Time .575 70.276 1.00 95.00 .000*** .425 

Group  .405 1 95 .526 .004 

Time * Group .986 1.342 1.00 95.00 .250 .014 

Note. TS1 = Treatment session 1. TS2 = Treatment session 2.  

*** p < .001.   

 

However, there was a statistically significant decrease in systolic blood pressure over 

time [TS1: Wilks‘ Lambda = .651, F (1, 107) = 57.376, p < .005, multivariate partial 

eta squared = .349; TS2: Wilks‘ Lambda = .575, F (1, 95) = 70.276, p < .005, 

multivariate partial eta squared = .425] with both groups showing a reduction in 

systolic blood pressure from T1 to T2. As depicted in Figure 5.8, systolic blood 

pressure decreased 5.13mm Hg in the foot reflexology group and 5.91mm Hg in the 

foot massage group in TS1. In TS2, systolic blood pressure decreased 6.66mm Hg in 

the foot reflexology group and 5.04mm Hg in the foot massage group.  
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Figure 5.8 Comparison of systolic blood pressure during treatment session 1 and treatment 

session 2 between the two groups 

 

Diastolic blood pressure 

Diastolic blood pressure was measured during the intervention phase (phase 2) in 

TS1 and TS2 prior to the intervention (T1) and immediately following the 

intervention (T2). A comparison of mean diastolic blood pressure between the foot 

reflexology group and foot massage group are presented in Table 5.14. An 

independent-sample t- test was performed to determine if there was a difference 

between the foot reflexology and foot massage group in diastolic blood pressure 

prior to TS1 and TS2. There were no statistically significant differences between the 

two groups prior to TS1 [t (107) = .045, p = .957]. However, the diastolic blood 

pressure was significantly lower in the foot massage group compared to the foot 

reflexology group prior to TS2 [t (95) = 2.167, p = .033].  

Table 5.14 Mean diastolic blood pressure between the foot reflexology group and foot massage 

group in treatment session 1 and treatment session 2 

 Foot reflexology groupa Foot massage groupb 
Group 

differences 

Variables M ± SD M ± SD t p 

Treatment session 1  

   Pre-intervention  

   Post-intervention  

 

69.52±9.01 

67.20±8.55 

 

69.43±7.16 

66.53±8.22 

 

.054 

 

.957 

Treatment session 2 

   Pre-intervention  

   Post-intervention   

 

69.86±8.95 

67.52±8.58 

 

66.32±6.95 

64.26±6.41 

 

2.167 

 

.033 

Note. an = 56 (treatment session 1), 50 (treatment session 2). bn = 53 (treatment session 1), 47 

(treatment session 2).  
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A mixed between-within subjects ANOVA was conducted to assess the impact of 

two different interventions (foot reflexology, foot massage) on the diastolic blood 

pressures, across two time periods (at T1 and T2), the results are presented in Table 

5.15. There was no statistically significant interaction between intervention type and 

time [p > .05]. Furthermore, the diastolic blood pressures comparing the foot 

reflexology and the foot massage intervention was not significant in TS1 [F (1, 107) 

= .069, p = .794, partial eta squared = .001]. However, the diastolic blood pressures 

comparing the foot reflexology and the foot massage intervention showed a 

statistically significant difference in TS2 [F (1, 95) = 5.747, p = .020, partial eta 

squared = .055] due to a significant difference prior to TS2.   

Table 5.15 Diastolic blood pressure of the foot reflexology group and foot massage group across 

the two time periods and the groups’ interactions 

Variables Effect 

Wilks‘ 

lambda 

value 

F 
Hypothesis 

df 
Error df Sig. 

Partial 

Eta 

Squared 

TS1 Time .877 14.973 1.00 107.00 .000*** .123 

Group  .069 1 107 .794 .001 

Time * Group .998 .187 1.00 107.00 .666 .002 

TS2 Time .898 10.735 1.00 95.00 .001*** .102 

Group  5.574 1 95 .020* .055 

Time * Group 1.000 .042 1.00 95.00 .838 .000 

Note. TS1 = Treatment session 1. TS2 = Treatment session 2.  

*** p < .001. * p < .05  

 

There was a statistically significant change in the diastolic blood pressure over time 

[TS1: Wilks‘ Lambda = .877, F (1, 107) = 14.973, p < .005, multivariate partial eta 

squared = .123; TS2: Wilks‘ Lambda = .898, F (1, 95) = 10.735, p = .001, 

multivariate partial eta squared = .102]. A one-way repeated measures ANOVA was 

conducted to compare the diastolic blood pressure in the foot reflexology group or in 

the foot massage group from T1 to T2. In the foot reflexology group, the diastolic 

blood pressure decreased significantly from T1 to T2 in both TS1 [Wilks‘ Lambda 

= .901, F (1, 55) = 6.062, p = .017, multivariate partial eta squared = .099] and TS2 

[Wilks‘ Lambda = .866, F (1, 49) = 7.608, p = .008, multivariate partial eta squared 

= .134]. In the foot massage group, the diastolic blood pressure decreased 

significantly from T1 to T2 only in TS1 [Wilks‘ Lambda = .852, F (1, 52) = 9.024, p 

= .004, multivariate partial eta squared = .148]. In TS2, there was no significant 
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change in the diastolic blood pressure from T1 to T2 in the foot massage group 

[Wilks‘ Lambda = .923, F (1, 46) = 3.845, p = .056, multivariate partial eta squared 

= .077]. As depicted in Figure 5.9, diastolic blood pressure decreased 2.32mm Hg in 

the foot reflexology group and 2.91mm Hg in the foot massage group in TS1. In TS2, 

diastolic blood pressure decreased 2.34mm Hg in the foot reflexology group and 

2.06mm Hg in the foot massage group. In the foot reflexology group, the effect in the 

diastolic blood pressure increased from TS1 (2.32mm Hg) to TS2 (2.34mm Hg). 

Conversely, the effect in the systolic blood pressure decreased from TS1 (2.91mm 

Hg) to TS2 (2.06mm Hg) in the foot massage group.     
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Figure 5.9 Comparison of the diastolic blood pressure during treatment session 1 and treatment 

session 2 between the two groups 

 

Participants’ comments on the interventions 

To help understand the effect of the foot reflexology and the foot massage 

intervention, participants were asked to respond to a number of questions. 

Participants’ perceptions of the effectiveness of the interventions 

Table 5.16 shows the comparison of participants‘ perceptions of the effectiveness of 

the interventions in managing period pain between the foot reflexology group and 

foot massage group. At post-treatment session 1 (Post-TS1) and post-treatment 

session 2 (Post-TS2), participants were asked to identify the effectiveness of 

treatment in reducing their period pain. In the foot reflexology group, nearly 90% of 

the participants (T1: n=50, 89.2%; T2: n=44, 88%) rated the intervention either very 

effective or partially effective in reducing period pain. In the foot massage group, 35 

participants (66%) in treatment 1 and 36 participants (87.3%) in treatment 2 rated the 

intervention either very effective or partially effective in reducing period pain. 
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Table 5.16 Perceptions of the effectiveness of the interventions in managing period pain between 

the foot reflexology group and foot massage group 

 Foot reflexology group Foot massage group 

Perceptions of the 

intervention  

Post-TS1 Post-TS2 Post-TS1 Post-TS2 

n % n % n % n % 

Very effective 11 19.6 12 24.0 5 9.4 6 12.8 

Partially effective 39 69.6 32 64.0 30 56.6 35 74.5 

Very little effect 1 1.8 3 6.0 12 22.6 5 10.6 

Not effective at all 0 0 0 0 1 1.9 0 0 

Made period pain worse 0 0 1 2.0 3 5.7 0 0 

Other 5 8.9 2 4.0 2 3.8 1 2.1 

Note. Post-TS1: post-treatment session 1, Post-TS2: post-treatment session 2.  

 

Participants’ comments on the foot reflexology and foot massage intervention 

A total of 69 participants (56.6%, n= 42 foot reflexology, n= 27 foot massage) 

responded to the open-ended question on how they felt after the treatment sessions. 

The majority of comments made by the participants were very positive. Five themes 

emerged from the data transcribed from the participants‘ comments on the 

interventions. These themes include the benefits, adverse effects, positive reflections, 

negative reflections and suggestions for the interventions. Participants‘ comments on 

the interventions between the two groups are presented in Table 5.17. 
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Table 5.17 Participants’ comments on the interventions 

Comments Responses 

Foot 

reflexology 

group (n) 

Foot 

massage 

group (n) 

Benefits Decrease in severity and/or duration of period 

pain  
27 16 

Becoming deeply relaxed and comfortable 17 9 

Improving quality of sleep: more restful sleep, 

deeper sleep 
14 1 

Improving bowel habits: easier to pass stool, 

having a bowel movement, passing gas 
5 1 

More relaxed and lighter on their feet  3  0 

Positive mood 3 0 

Helping expelling menstrual blood out of the 

uterus  
2  0 

Decrease in stomach ache 2 0 

Increasing respiratory tract secretion: expelling 

sputum out  
1 0 

Reducing anxieties 1  0 

Side effects Brief discomfort over some reflex areas during 

treatment session 
10 0 

Feeling tiredness and sleepiness following the 

treatment 
9  1 

A temporary sensation of soreness/ pain in 

upper leg, upper limbs, knee, waist, or left 

shoulder 

4 0 

Experiencing dizziness and headache 1 1 

A temporary sensation of something stuck in 

the throat right below the larynx 
1 0 

Positive 

reflections 

Expressing general pleasure regarding the 

therapies 
15 7  

Increase awareness of their own health 12  6 

Willing to share their experience to others 1 1 

Negative 

reflections 

Ineffective of the intervention  2  0 

Prefer to try foot reflexology 0 2 

Suggestions Desire to receive more treatment sessions  7 1 

Desire to learn the therapies 3 2 

 

Adolescent participants made a number of comments on the benefits of the 

intervention. The foot reflexology group reported more comments on the intervention 

benefits than foot massage group. The five most common comments on the benefits 

of foot reflexology and foot massage were a decrease in severity and/or duration of 

period pain [foot reflexology group (FR): n = 27; foot massage group (FM): n = 16], 
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becoming deeply relaxed and comfortable [FR: n = 17; FM: n = 9], improved quality 

of sleep [FR: n = 14; FM: n = 1], improving bowel habits [FR: n = 5; FM: n = 1] and 

more relaxed and lighter on their feet [FR: n = 3; FM: n = 0].   

P161: foot reflexology group 

Amazing! I do not have period pain during this menstrual flow period. I am 

surprised! Now, I deeply believe that foot reflexology works to manage my 

period pain. (Decrease in severity and/or duration of period pain.) 

P070: foot reflexology group 

Before participating in this study, I felt terrible and thought that I may need 

to take pain medications for my period pain all my life. After receiving two 

foot reflexology treatment sessions, I have not had suffering from period pain 

for three menstrual periods. I am very happy. I am hoping that period pain 

can stay away from me forever. (Decrease in severity and/or duration of 

period pain.)   

P008: foot reflexology group 

The foot reflexology totally relaxed me; I was able to forget menstrual 

discomforts. (Becoming deeply relaxed and comfortable.) 

About 110 sessions of foot reflexology and 100 sessions of foot massage were given. 

Side effects from foot reflexology were brief discomfort over some reflex areas 

during treatment session (n = 10); feeling tired and sleepiness following the 

treatment (n = 9); a temporary sensation of soreness/pain in upper leg, upper limbs, 

knee, waist or left shoulder (n = 4); experiencing dizziness and headache (n = 1); and 

a temporary sensation of something stuck in the throat right below the larynx (n = 1). 

In the foot massage group, only two side effects of the intervention were reported. 

These side effects were feeling sleepy and experiencing headache following the 

treatment.  

Participants made a number of positive reflections on the interventions. The reported 

positive reflections included an expression of general pleasure regarding the 

therapies [FR: n = 15; FM: n = 7], increasing awareness of their own health [FR: n = 

12; FM: n = 6] and willingness to share their experience with others [FR: n = 1; FM: 

n = 1].  
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Four participants reported negative reflections to the interventions with two in the 

foot reflexology group and two in the foot massage group. Participants in the foot 

reflexology group reported:  

P015: foot reflexology group 

In this health-oriented era, invasive treatments such as medications are less 

and less welcome. Conversely, people are more likely to engage in non-

invasive therapies because they are curious about the effect and because 

everyone else is doing it. For me, pain medications work better than foot 

reflexology in managing my period pain.   

P107: foot reflexology group 

The symptoms of dysmenorrhoea slight decreased following the foot 

reflexology treatment. However, I still need to take pain medications to 

manage my menstrual discomforts.   

Participants in the foot massage group reported:  

P122: foot massage group 

In fact, I would like to try foot reflexology therapy. I experienced foot 

massage therapy twice. I felt that it is too gentle to be effective. Perhaps, it is 

will be effective if I could receive more treatment sessions.  

P178: foot massage group 

Foot massage made me feel very comfortable. However, I am looking 

forward to experiencing foot reflexology therapy.  

Suggestions from the participants in both groups included a desire to receive more 

treatment sessions and a desire to learn the foot reflexology and foot massage 

therapies. Seven participants in the foot reflexology group and one participant in the 

foot massage group indicated a desire to receive more treatment sessions. Examples 

of participants‘ comments include:  

P070: foot reflexology group 

This study is very helpful. The research period should be extended, longer is 

better.  
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P004, P162, P161 and P176: foot reflexology group 

Two treatment sessions are too limited. I am hoping that I can receive more 

foot reflexology sessions from the investigator. 

P037: foot reflexology group 

There are many foot reflexology parlours in the city. The problem is that it is 

hard to assess their quality of service. I suggest that the investigator open a 

foot reflexology parlour. Then, I know where to go when I need foot 

reflexology treatment. 

Furthermore, three participants in the foot reflexology group and two in the foot 

massage group expressed a desire to learn the therapies. 

P180: foot reflexology group 

Foot reflexology helps my period pain but I do not know how to do it for 

myself. I am hoping that the investigator could open a foot reflexology course 

to teach the skills. I will take the course if there is one available.  

P016: foot reflexology group 

I would like to use reflex areas massage to deal with my period cramp 

problems. Unfortunately, I do not know how to do it.  

Conclusion 

This chapter reported the effects of foot reflexology and foot massage on the NRS 

for Period Pain, CMDQ, eardrum temperature, pulse rate, systolic blood pressure and 

diastolic blood pressure. Furthermore, participants‘ reflective comments on the 

interventions are also reported.  

Of the four subscales of CMDQ at baseline, pain had the highest score and 

autonomic reaction had the lowest score. The baseline CMDQ and four subscale 

(pain, water retention, autonomic reaction and negative affect) scores were 

significantly higher in the severe period pain group compared to the moderate pain 

group. Both the foot reflexology group and the foot massage group showed a 

significant improvement in the CMDQ and pain and negative affect subscale scores 

across the four phases. Although participants in the foot reflexology group reported a 
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larger decrease in the CMDQ and negative affect subscale scores than those in the 

foot massage group over time, these differences did not attain clinical significance. 

The NRS for Period Pain was collected at phase 1, phase 3 and phase 4. The changes 

in the NRS for Period Pain across phase 1, phase 3 and phase 4 were statistically 

significant in both the foot reflexology group and foot massage group. Although 

participants in the foot reflexology intervention reported a larger decrease in the NRS 

for Period Pain than foot massage over time, it does not attain clinical significance. 

The NRS for Period Pain was also collected during phase 2 in TS1 and TS2 at T1, T2, 

T3 and T4. The NRS for Period Pain scores decreased significantly across the four 

time periods in both treatment sessions in the foot reflexology group and in the foot 

massage group. In TS2, the foot reflexology intervention was significantly better 

than the foot massage intervention in the decrease of NRS for Period Pain.   

Eardrum temperature, heart rate, systolic blood pressure and diastolic blood pressure 

were measured prior to the intervention (T1) and immediately following the 

intervention (T2). In the foot reflexology group, the eardrum temperature increased 

significantly and heart rate, systolic blood pressure and diastolic blood pressure 

decreased significantly from T1 to T2 in both treatment sessions. In the foot massage 

group, heart rate and systolic blood pressure decreased significantly from T1 to T2 in 

both treatment sessions. The diastolic blood pressure decreased significantly only in 

TS1 in the foot massage group. There were no statistically significant changes in 

eardrum temperature from T1 to T2 in both treatment sessions in the foot massage 

group.  

A high percentage of participants rated the interventions either very effective or 

partially effective in reducing period pain (TS1: reflexology 89%, massage 66%; 

TS2: reflexology 88%, massage 87%). The majority of the comments on the 

interventions were highly positive. The results of this study demonstrated that both 

foot reflexology and foot massage can be effective non-invasive interventions for 

relieving dysmenorrhoea.  
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CHAPTER 6 

Discussion 

This randomised controlled trial was designed to examine the effects of Father 

Josef‘s method of foot reflexology on primary dysmenorrhoea in Taiwanese 

adolescent students. One hundred and twenty two adolescent students were randomly 

allocated to reflexology group (n = 61) or massage group (n = 61). Both groups 

received one treatment of 40 minutes within the first 48 hours of menstruation for 

two menstrual periods. Outcome measures included demographic information 

questionnaire, NRS for Period Pain, CMDQ, CMAQ, ADSCS, eardrum temperature, 

heart rate and blood pressure. Ninety-seven participants completed this study with 50 

in the foot reflexology group and 47 in the foot massage group. 

 

This study has methodological strengths in testing a non-pharmacological, non-

invasive, natural and healthy intervention for use by nurses and general public. First, 

the study developed a comparable placebo treatment rather than a waiting list control 

or a no-treatment control to adequately control for all factors that may contribute to 

the outcome. The placebo treatment was performed through use of an identical 

protocol, in the same clinical setting and by the same therapist. Second, only one 

trained and licensed Father Josef‘s foot reflexology therapist was involved in this 

study to ensure the treatment quality and to avoid differential expertise bias. Third, 

the use of standardised and culturally sensitive instruments allows for replication and 

comparisons to be drawn with the general population of women of Asian origin. 

Fourth, this study only recruited participants who were naive about foot reflexology, 

thereby maximising the chance that participants were blind to their group allocation. 

Fifth, no statistically significant differences existed between the foot reflexology and 

foot massage group at baseline with regard to demographic or gynecological 

characteristics, menstrual attitudes, self-care behaviours in managing dysmenorrhoea, 

menstrual pain ratings using the NRS for Period Pain, and vital signs. Sixth, this 

study‘s use of multidimensional indicators, including CMDQ, NRS for Period Pain, 

ADSCS, CMAQ and physiological measurement provides a more complete 

understanding of the effects of foot reflexology on dysmenorrohea. Sixth, this is a 
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multi-school study in Taiwan which improves generalisability of the findings. The 

sample was adequate to permit statistical analysis with sufficient power.  

This chapter will discuss the outcomes of the study, the gynecological characteristics 

of adolescents with dysmenorrhoea, menstrual attitudes, self-care behaviours in 

managing dysmenorrhoea and the effects of the intervention on a range of outcomes. 

The findings will be examined in relation to contemporary literature on reflexology, 

massage and dysmenorrhoea. Limitations of this study and implications for future 

research will also be discussed.   

Gynecological characteristics with primary dysmenorrhoea 

The first purpose of this study was to identify the gynecological characteristics in 

Taiwanese adolescent students with primary dysmenorrhoea.    

Age at menarche 

While there is no consensus definition of a normal age range at menarche, this study 

found the age at menarche in 15 to 18-year-old girls in central Taiwan to be 12.2 

years. The finding is consistent with other studies of populations of similar ages in 

recent years (Chang & Chen, 2008; Chang, 2008; Chen & Chen, 2005; Chiou & 

Wang, 2008; Lee et al., 2006; Wang, Hsu, Chien, Kao, & Liu, 2009; Yang, 2003). 

However, there still exists a discrepancy compared to 11.4 years menarche age for 

American girls (O'Connell et al., 2006), 13.4 years for Turkish and Nigerian 

undergraduate female students (Loto et al., 2008; Polat et al., 2009), and 13.0 years 

for Korean college women (Jun et al., 2007).  

First episode of painful menstruation 

Primary dysmenorrhoea typically presents in adolescent years about 6 to 12 months 

after menarche or when regular ovulatory cycles are established (Dawood, 2006; 

Doty & Attaran, 2006). Approximately 19% (n = 23) of this sample identified their 

first episode of painful menstruation was at menarche, 8% (n = 10) within six months 

after menarche, 36% (n = 44) six months to two years after menarche and 22% (n = 

27) more than two years after menarche. Approximately 15% of the participants 

could not recall when their dysmenorrhoea commenced. This is supported by Hsiao‘s 

(2004) report, which showed that 17 % rated their first episode of painful 
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menstruation at menarche, 50% about six months to two years after menarche and 

33% more than two years after menarche. A previous study by Hsieh (2000) 

indicated that 26% of women reported their first episode of painful menstruation at 

menarche, 26% within six months after menarche, 26% about six months to two 

years after menarche, 8% more than two years after menarche and 14% not able to 

recall when dysmenorrheal commenced.   

Family history of dysmenorrhoea  

A positive family history of dysmenorrhoea in mothers and sisters has been 

attributed to the prevalence of dysmenorhoea. In the present study, about 56% (n = 

68) of the participants reported their mother and/or sister also suffered from 

dysmenorrhoea. A study by Hsieh et al. (2004) reported similar findings with 62.5% 

of students having other family members with a history of dysmenorrhoea. 

Furthermore, a study of 300 Malay adolescents aged 12 to 17 years found that the 

prevalence of dysmenorrhoea was significantly higher in girls with a positive family 

history (Liliwati, Verna, & Khairani, 2007). An earlier study has also shown that 

dysmenorrhoea was significantly correlated to maternal dysmenorrhoea and to sisters 

with dysmenorrhoea (Andersch & Milsom, 1982).    

Medical help-seeking 

This study found that 46.7% of adolescents sought medical help for their menstrual 

problems. Among those who consulted a medical doctor for dysmenorrhoea, 18% 

consulted a Western medical doctor, 16.4% consulted a Chinese medical doctor and 

12.3% consulted both Western and Chinese medical doctors. Other researchers report 

lower physician consultation rates ranging from 7.1% to 23.4% (Andersson et al., 

1999; Banikarim et al., 2000; Chang, 2008; Chiou & Wang, 2008; Eryilmaz & 

Ozdemir, 2009; Hillen et al., 1999; Hsieh, 2000; Lee et al., 2006; Poureslami & 

Osati-Ashtiani, 2002; Tangchai et al., 2004; Tseng et al., 2005; White & Wildman, 

1986; Yang, 2003).  

The higher physician consultation rate in the current study compared to other studies 

may be attributed to several factors. First, it has been reported that women with 

higher levels of self-reported period pain were more likely to seek help (Banikarim et 

al., 2000; Eryilmaz & Ozdemir, 2009; White & Wildman, 1986; Yang, 2003). In this 
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study, only adolescents with moderate or severe primary dysmenorrhoea were 

recruited; the mean score for a painful period was 66.9 on the NRS for Period Pain, 

making a high physician consultation rate an expected result. Second, many 

Taiwanese adolescents‘ medical help-seeking for dysmenorrhoea is affected by 

traditional Chinese health beliefs, such as the balance of Qi and Blood, Yin and Yang, 

the Five Elements and the mixture of herbs and food (Chen et al., 2007; Engebretson, 

2002; Eugster & Cheng, 2007; Griffiths, 2000; White & Wildman, 1986). In addition, 

Some Taiwanese adolescents tends to believe that Chinese medicine is effective, 

safer and has fewer adverse side effects than Western medicine (Chen et al., 2007; 

Liao, Ma, Chiu, Chen, & Chang, 2008). Therefore, a substantial proportion of this 

sample consulted a Chinese medical doctor only or in addition to seeing a Western 

medicine physician. Finally, Taiwan has included both Western medicine and 

traditional Chinese medicine in its National Health Insurance system since 1995 

(Chen et al., 2007; Liao et al., 2008). People in Taiwan are free to choose Western 

medicine or Traditional Chinese medicine and are allowed to visit either public or 

private medical facilities. These factors might all account for the high physician 

consultation rate of this study.     

The figure of 46.7% of adolescents reporting consulting a physician for symptoms of 

dysmenorrhoea is low and may indicate that dysmenorrhoea is considered ‗normal‘. 

This attitude may prevent teenagers from seeking care for severe underlying medical 

disorders that may mimic dysmenorrhoea such as pelvic inflammatory disease and 

endometriosis.  

Menstrual attitudes 

The second purpose of this study was to explore menstrual attitudes of Taiwanese 

adolescent students with primary dysmenorrhoea and to report changes in menstrual 

attitudes across the four phases of this study. Understanding adolescents‘ attitudes 

toward menstruation, and the link between attitudes toward menstruation and the 

intervention, may help health professionals develop appropriate strategies for caring 

for adolescents with dysmenorrhoea.      

Consistent with the finding by Lee (2000), who investigated menstrual attitudes in 

Chinese women in Hong Kong, the debilitation and indigenous practices subscale 
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had the highest scores, followed by the menstruation as female experience subscale 

and the trivialization of menstrual effects subscale. The taboos subscale had the 

lowest score. Indigenous menstrual attitudes may differ from culture to culture. The 

most common indigenous menstrual attitudes reported by the participants were those 

cautioning about health practices before and after the menstrual period such as 

avoiding ‗cold‘ food according to traditional Chinese medical beliefs (e.g. 

watermelon), and not eating raw or cold food during menstruation. In Saudi Arabia, 

women avoid consuming eggs, chicken, red meat and foods containing vitamin C, 

and increase their intake of both salty and sweet foods during menstruation (Moawed, 

2001).    

Furthermore, the present study showed a significant increase in the scores for 

menstruation as female experience and trivialization of menstrual effects, and a 

significant decrease in the scores for menstrual attitudes toward taboos and menstrual 

debilitation and indigenous practices after the foot reflexology or foot massage 

intervention for dysmenorrhoea. These results may be because of an improvement in 

menstrual discomfort following the foot reflexology or foot massage treatment and 

therefore likely result in more positive attitudes toward menstruation among the 

adolescents.   

Adolescents were less likely to endorse menstrual taboos and trivialise menstrual 

effects, and were more likely to regard menstruation as a natural female experience 

following the improvement of menstrual discomfort. This study also found that the 

menstrual debilitation and indigenous practices scores were significantly lower in the 

nursing student group than non-nursing student group over time, indicating the non-

nursing students‘ attitudes toward menstruation were more negative and they tended 

to regard menstruation as more debilitating. There has been no reported research 

examining the effects of foot reflexology or other complementary therapies on 

menstrual attitudes in women experiencing primary dysmenorrhoea.  

Self-care behaviours in managing dysmenorrhoea  

The third purpose of this study was to explore Taiwanese adolescent students‘ self-

care behaviours in managing dysmenorrhoea and to examine differences across the 

four phases of this study. 
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Self-care behaviours measured by Self-Care Scale for Dysmenorrhic 

Adolescents  

Consistent with the findings by Yang (2003) and Hsieh et al. (2004), Taiwanese 

adolescents reported numerous self-care behaviours for dysmenorrhoea. However, 

the current study revealed higher scores on the use of Internet to search for related 

information on period cramps [4.12 ± 1.25 (range: 1 to 6)] than the two earlier 

studies by Yung (2003) [2.83 ± 1.45 (range: 1 to 6)] and Hsieh (2004) [2.30 ± 1.32 

(range: 1 to 6)] and may reflect the explosive growth in Internet use worldwide. 

According to the Taiwan Network Information Centre, the percentage of Taiwanese 

internet users age 12 years and above was 57% in 2003 (Center, 2003) increasing to 

71% in 2009 (Center, 2009). It has been consistently reported that 16 to 20 year olds 

in Taiwan have the highest percentage of Internet users (99.45% in 2009) (Center, 

2009). Huang (2006) found that 65.7% young adult [22.7 years old ± 4.71 (mean ± 

SD)] had used the Internet to search health information and women had higher usage 

rates than men. Huang (2006) also reported that more than 70% of young adults were 

positively influenced by the Internet health information.  

It has been stated that adolescents who reported using more methods in managing 

menstrual discomfort experienced greater symptom severity than did adolescents 

who did not use such methods (Campbell & McGrath, 1999; Walsh, LeBlanc, & 

McGrath, 2003; Yang, 2003). This study also found that the ADSCS, expression of 

emotions and resource utilization scores were significantly higher in the severe 

period pain group than the moderate period pain group  

Furthermore, the present study showed a significant increase in ADSCS scores for 

the control over external factors subscale and the resource utilization subscale 

following the foot reflexology or foot massage intervention. Differences in 

Taiwanese adolescent students‘ self-care behaviours in managing dysmenorrhoea 

following foot reflexology or foot massage treatment have not been previously 

reported. Adolescents participating in this study may have been more attentive to 

their menstrual symptoms and become more active in controlling external factors and 

utilising resources to alleviate symptoms of dysmenorrhoea. This study also found 

that nursing students had lower scores in expression of emotions and seeking 

assistance than non-nursing students over time. It is assumed that nursing students 
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have a better understanding of dysmenorrhoea and therefore experience less 

emotional distress, and require less assistance than non-nursing students. Moreover, 

this study found that adolescents took a range of herbal remedies to manage period 

cramps. This is supported by Chang‘s report (2008), which showed that 68.8% 

undergraduate students with dysmenorrhoea took Chinese herbal remedies to manage 

dysmenorrhoea. Also, Tangchai et al. (2004) reported that 12.7% of Thai adolescents 

took herbal medicine as a strategy in managing dysmenorrhoea. However, Chinese 

herbal remedies may be widely used in Asia but many Chinese herbal therapies do 

not have a significant evidence base in the Western research paradigm (Dawood, 

2006; Proctor & Murphy, 2001). 

Other self-care behaviours in managing dysmenorrhoea not listed in the Self-

Care Scale for Dysmenorrhic Adolescents 

The most common self-care behaviour in managing dysmenorrhoea which is not 

listed in the ADSCS was ―drinking hot brown sugar water or ginger tea with brown 

sugar‖. This result is consistent with the results of several previous Chinese studies 

( Chang, 2008; Chen et al., 2006; Chiou & Wang, 2008). In the traditional Chinese 

belief system, blood loss during menstrual period indicates a disruption in the 

equilibrium between Yin and Yang systems. Therefore, during the menstrual period a 

woman is considered to be in a state of Yin and Yang imbalance with dominance of 

Yin and Qi deficiency, a weakened condition (Chan, Nelson, Leung, Cheung, & Li, 

2000; Chu, 2005). Menstruating women need to eat more specialised Yang-related 

foods to replenish the blood and energy, and provide warmth. These foods include 

ginger, brown sugar, chicken, red dates, pork liver and internal organ meats (Chan et 

al., 2000; Chu, 2005). Currently there is lack of evidence of the therapeutic benefits 

of ginger and brown sugar in managing dysmenorrhoea. Further research to explore 

the effects of ginger and brown sugar on dysmenorrhoea is needed.       

Methods perceived as effective in relieving dysmenorrhoea 

Over the last decade, knowledge of adolescents‘ self-care strategies in managing 

dysmenorrhoea has grown; however, there is scant research into the effectiveness of 

the self-care strategies practiced by adolescents. Many participants reported used 

several self-care methods to manage dysmenorrhoea. This study found that 

approximately 75% of participants reported some methods that they perceived as 
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effective in managing dysmenorrhoea. One quarter of the participants did not report 

any methods that were effective for relieving menstrual discomfort. The most 

frequently reported methods that were perceived as effective were heat application, 

rest and pain medication. By comparison, Chang (2008) found that Chinese herbal 

remedies and other methods including rest, sleep, heat therapy, brown sugar, ginger 

tea and sweets were the most frequently reported effective methods for treating 

dysmenorrhoea. 

Strategies for heat application reported by participants in the current study include a 

heating pad, a hot shower, warm water or warm clothing. Heat is a well-known 

anecdotal remedy for dysmenorrhoea, with some research evidence supporting this 

practice. It had been reported that heat therapy facilitates smooth muscle relaxation 

and decreases pain perception for dysmenorrhoea (Sharp, Taylor, Thomas, Killeen, 

& Dawood, 2002). A randomised placebo-controlled trial by Akin et al. (2001) 

compared the effectiveness of topical heat therapy applied to the abdomen or back in 

dysmenorrheaic women with the use of oral ibuprofen and placebo treatments. 

Results demonstrated that continuous topical heat therapy was as effective as or 

better than ibuprofen alone for the treatment of dysmenorrhoea. This is supported by 

Chi‘s report (2004), which showed that both heating pad alone and heating pad plus 

acupressure could reduce period pain significantly.  

Rest is a common method for women to alleviate symptoms of dysmenorrhoea. A 

previous Canadian study by Campbell and McGrath (1999) was designed to 

investigate the non-pharmacological strategies used by adolescents for the 

management of menstrual discomfort. They reported 90% of adolescents used rest 

(e.g. lying down, sleeping) as a non-pharmacological method to manage menstrual 

discomfort, and rest was perceived by 61% as being effective in relieving menstrual 

discomfort. Also, Chen and Chen (2004) compared the effects of acupressure at the 

Sanyinjiao (SP6) and rest without acupressure for relief of primary dysmenorrhoea 

and reported that both the acupressure group and the rest group decreased in 

menstrual distress on the SF MPQ significantly. 

There are many drugs available and approved for the use in treatment of primary 

dysmenorrhoea. Research has identified that NSAIDs are highly efficacious for 

managing primary dysmenorrhoea (Marjoribanks et al., 2003) with 50% to 70% of 
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women reporting satisfactory relief (Miller, 1997). However, adolescents often use 

medications for dysmenorrhoea inconsistently, ineffectively and rarely at therapeutic 

doses (Campbell & McGrath, 1997; O'Connell et al., 2006). Campbell and McGrath 

(1997) found that 70% of adolescents used over-the-counter (OTC) medication, and 

only 17% used prescription medication to manage menstrual discomfort. They also 

reported that some adolescents took medications less often than recommended and 

other took medications more often than recommended. Similarly, O'Connell et al. 

(2006) found that 91% of adolescents reported using OTC medications, and 21% 

used prescription medication for dysmenorrhoea. They also reported that adolescents 

used medication inconsistently, often at sub-therapeutic doses, and many medications 

(e.g. acetaminophen, pamabrom, narcotics) had unknown efficacy for 

dysmenorrhoea. This study did not focus on the use of medications by adolescents 

for the management of dysmenorrhoea; therefore, the study is unable to explain how 

adolescents use medication to manage dysmenorrhoea.   

Alternative source of medical advice in managing dysmenorrhoea 

The present study revealed that adolescents looked for solutions to relieve menstrual 

pain, mostly from their mother and friends/classmates rather than health 

professionals. This finding is consistent with previous reports from Western and 

Asian countries that most adolescent do not seek medical advice for dysmenorrhoea 

and most frequently turn to their mother and friends/classmates for answers 

regarding dysmenorrhoea management (Banikarim et al., 2000; Campbell & 

McGrath, 1999; Chang, 2008; Chiou & Wang, 2008; Davis, O'Connell, Gallagher, & 

Westhoff, 2004; Eryilmaz & Ozdemir, 2009; Hillen et al., 1999; Houston, Abraham, 

Huang, & D'Angelo, 2006; Lee et al., 2006). Adolescents with dysmenorrhoea feel 

more comfortable seeking help from school nurses than physicians ((Banikarim et al., 

2000; Hillen et al., 1999)). Among health professionals, this study found help for 

dysmenorrhoea was mostly frequently sought from nurses. Previous studies have also 

shown that 49% of teenagers with dysmenorrhoea visited the school nurse for help 

and only 14% consulted a physician (Banikarim et al., 2000). Similarly, in a study of 

309 young Western Australian women with dysmenorrhoea, 40% of the participants 

had consulted a school nurse about their symptoms and only 18% had seen a doctor 

(Hillen et al., 1999). 
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Effects of the interventions 

The fourth purpose of was to investigate the effect of foot reflexology on symptoms 

of dysmenorrhoea in adolescent students using a randomised controlled trial design. 

To date, no other randomised trials have been conducted to examine the effect of foot 

reflexology on primary dysmenorrhoea. 

Chinese Menstrual Distress Questionnaire 

In the present study, cramps were the most prevalent and severe symptom at baseline, 

followed by fatigue. These results are consistent with the findings of previous studies 

(Banikarim et al., 2000; Chen & Chen, 2005; Chung & Chen, 2009; Hillen et al., 

1999). However, Wang et al. (2009) found that abdominal swelling was the most 

prevalent and severe symptom of menstruation. They also found that fatigue was the 

second most common symptom. This may be due to differences in participant 

selection criteria.    

The results of this study showed that foot reflexology was no more effective than 

foot massage in reducing symptoms of dysmenorrhoea. However, the overall 

menstrual symptoms and two subscales, pain and negative affect, in both groups 

improved over time. These findings support that foot reflexology and foot massage 

have both physiological and emotional benefits. Although no previous study has 

examined the role of reflexology in the treatment of primary dysmenorrhoea, Wang 

et al. (2009) conducted a randomised clinical trial on the effectiveness of auricular 

acupressure in managing primary dysmenorrhoea. They also found that the overall 

menstrual symptoms and two subscales, pain and negative affect, improved 

significantly after auricular acupressure by the seed-pressure method. 

Numeric Rating Scale for Period Pain 

The present study revealed that both the foot reflexology group and the foot massage 

group showed a significant decrease in NRS for Period Pain over treatment sessions 

(four-time period) and over the six menstrual cycles (phase 1, phase 3 and phase 4). 

Furthermore, adolescents with dysmenorrhoea in the foot reflexology group 

experienced a statistically significant improvement in NRS for Period Pain as 

compared with those in the foot massage group in TS2.  
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Although no previous study has examined the role of reflexology in the treatment of 

period pain, many previous meridian therapy studies had examined the effects of 

acupuncture, acupressure or auricular acupressure on dysmenorrhoea. The majority 

of studies reported that participating in acupuncture, acupressure, or auricular 

acupressure treatment had positive effects on reducing menstrual cramps or 

symptoms of dysmenorrhoea (Chen & Chen, 2004; Chi et al., 2004; Habek et al., 

2003; Helms, 1987; Iorno et al., 2007; Jun et al., 2007; Mahoney, 1993; Poureslami 

& Osati-Ashtiani, 2002; Thomas et al., 1995; Wang, 2005); however, the trial by 

Hwang et al. (2005) reported that participating in auricular acupressure treatment 

was not effective in alleviating symptoms of dysmenorrhoea. 

The outcomes of foot reflexology or foot massage trials for postoperative pain are 

positive. Tsay et al. (2008) conducted a randomised controlled clinical trial in 

Taiwan on the effects of reflexotherapy in relieving pain and anxiety in postoperative 

patients with gastric cancer and hepatocellular cancer. They reported that patients in 

the reflexotherapy group experienced a statistically significant improvement in 

perceived pain and anxiety, and consumed less ‗as-needed‘ narcotic analgesia 

postoperatively compared with participants in the control group. A pretest-posttest 

single group study conducted by Wang and Keck (2004) examined a 20-minute foot 

and hand massage on postoperative pain and sympathetic responses and found that 

the intervention significantly reduced both pain intensity and distress on the first 

postoperative day. 

Eardrum temperature, heart rate, systolic blood pressure and diastolic blood 

pressure 

The results from this study demonstrate no significant differences between the foot 

reflexology intervention and the foot massage intervention on eardrum temperature, 

heart rate, systolic blood pressure and diastolic blood pressure. There was a 

significant time-related decrease in heat rate and systolic blood pressure in both the 

foot reflexology group and foot massage group. Although no significant between 

group differences were observed on eardrum temperature or diastolic blood pressure, 

a within-group comparison identified that foot reflexology significantly elevated 

eardrum temperature and reduced diastolic blood immediate after the treatment. An 

increase in eardrum temperature was also seen in the participants in the foot massage 
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group, but this was not statistically significant. Furthermore, there was a decrease in 

diastolic blood pressure in the foot massage group, but this was only statistically 

significant in TS1. In TS2, a decrease in diastolic blood pressure in the foot massage 

group was not statistically significant. Overall, this study has shown that heart rate, 

systolic blood pressure and diastolic blood pressure are significantly reduced and 

eardrum temperature is significantly elevated following foot reflexology; only heart 

rate and systolic blood pressure are reduced significantly following foot massage. 

These results may provide evidence supporting theories of foot reflexology. 

Mechanisms of foot reflexology and foot massage are discussed later.       

Very few studies have looked specifically at the effect of foot reflexology or foot 

massage on vital signs, and those reporting the effects on vital signs give conflicting 

results. A three-group single-blind pilot study on the effects of foot reflexology and 

foot massage on baroreceptor reflex sensitivity, blood pressure and sinus arrhythmias 

found that the two treatment groups showed a significantly greater reduction in 

baroreceptor reflex sensitivity but no significant difference in resting blood pressure 

than the control group (Frankel, 1997). Similar results were found in a two-group 

randomised cross-over pilot study, which reported a significant effect on sleep 

induction of the interventions of foot massage and facial massage in the two 

treatment groups but found no significant changes in the variables of diastolic blood 

pressure, pulse and respirations in both groups (Ejindu, 2007). Furthermore, 

Gunnarsdottir and Jonsdottir (2007) conducted a two-group randomised pilot study 

on the effects of foot reflexology for patients undergoing coronary artery bypass 

graft surgery. They found that no significant changes were observed for anxiety, 

heart rate, diastolic blood pressure and respiratory rate in foot reflexology group. 

However, in a randomised controlled trial of 14 patients with chronic obstructive 

pulmonary disease, in which seven patients received a 50-minute-per-foot 

reflexology treatment, a significant short-term heart rate reduction was shown for 

participants in the foot reflexology group (Wilkinson, Prigmore, & Rayner, 2006). A 

pilot study in healthy individuals to evaluate anxiety, salivary cortisol and melatonin 

secretion following reflexology treatment was conducted by Mc Vicar et al. (2007). 

They found that a 60-minute foot reflexology treatment session significantly reduced 

systolic blood pressure and pulse rate but not diastolic blood pressure. Furthermore, a 

pretest-posttest single group design conducted by Wang and Keck (2004) to examine 
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a 20-minute foot and hand massage on postoperative pain and sympathetic responses 

found a significant decrease in heart rate and respiratory rate but blood pressure 

remained unchanged after the massage.  

No previous study has examined the role of foot reflexology in the change of 

eardrum temperature. Jun et al. (2007) conducted a non-randomised controlled trial 

to verify the effects of acupressure on skin temperature and dysmenorrhoea changes 

in Korean college students. They found that skin temperature at the suprapubic 

acupoint increased significantly in the acupressure group compared with the placebo 

group.  

Participants’ comments on the interventions 

It seems that the interventions—foot reflexology and foot massage—were helpful in 

managing primary dysmenorrhoea. A majority of adolescents rated the interventions 

either ―very effective‖ or ―partially effective‖ in reducing period pain and wrote 

highly positive comments on the interventions. No serious adverse events occurred 

during this study. Brief discomfort over some reflex areas during treatment session 

was the most frequently reported adverse event in the foot reflexology group. 

However, this resolved spontaneously by the end of the treatment session. This is 

supported by Tan‘s research (2006), which also showed that brief discomfort over 

some reflex areas during a foot reflexology treatment session was the most 

frequently reported complaint. The foot massage was well tolerated over the study 

period.  

Adolescents reported numerous additional physiological and psychological benefits 

in receiving foot reflexology and foot massage. The most frequently reported 

additional benefit from both groups was relaxation. In foot reflexology group, 

adolescents also reported improvements in sleep quality and bowel habits. These 

results are consistent with the results of previous studies (Chen, 2005; Lai, 2006; Tan, 

2006) which found that participants receiving foot reflexology reported relaxation, 

improved quality of sleep and improved bowel function.  

There is a limited understanding of how reflexology works. Mechanism of blood 

circulation and ‗neuro theory‘ may be able to explain the effects of foot reflexology 

that were found in this study. According to Chinese medical theory, Liver–Qi 
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stagnation causes women‘s blood to stagnate in the uterus, leading to periods of pain 

(Chen & Chen, 2004). Within this theory, a possible mechanism of foot reflexology 

in response to an improvement of menstrual distress and elevation of eardrum 

temperature may be involved in facilitating blood circulation to prevent the 

stagnation of blood inside the uterus, an increased sense of wellbeing, and better 

healing potential. In addition, the ‗neuro theory‘ (Frankel, 1997) may be able to 

explain the effects of foot reflexology and foot massage in reducing period pain, 

negative affection, heart rate and blood pressure. The theory believes that foot 

reflexology and foot massage can stimulate sensory fibres Aβ, Aδ and C in the feet 

(reflexology can be painful when stimulated sensory fibres C), which in turn connect 

sensory nervous system to central nervous system. Therefore, foot reflexology and 

foot massage can make changes in baroreceptor reflex sensitivity, sinus arrhythmia, 

the subject‘s psychological state and the body‘s relaxation state.   

Limitations  

There are several limitations of this study. These are concerned with reliability, 

measurement error, methodology, generalisability and assessing the outcome. 

Possible future research to address each issue will be presented.  

The results of this study are predicated on an accurate assessment of menstrual 

attitude, self-care behaviours in managing dysmenorrhoea, period pain, menstrual 

distress symptoms and vital signs. While standardised measures were selected and 

used, inter-rater reliability needed to be established. In this study, the researcher 

translated and analysed the qualitative data, and results were presented to and 

discussed with the supervisors. A more rigorous approach, however, would be to 

have the qualitative research data translated and analysed by two independent raters. 

Furthermore, in this study the data was collected and the outcomes were assessed by 

the therapist; using an independent individual, blinded to group allocation of the 

participant, to collect the data and assess outcomes would reduce potential bias. 

The lack of calibration of the Omron HEM-7070 device and the Kendall Healthcare 

FirstTemp Genius Model 3000A Tympanic Thermometer during the data collection 

period and possible erroneous assessment may have introduced measurement error. 

Several strategies were used to minimise measurement error. The investigator was 
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trained by a Jia Nan (Taiwanese medical supply company) medical instrument 

professional to operate the devices correctly before the start of the study. Pretest and 

postest measurements of blood pressure, heart rate and eardrum temperature were 

obtained from the same side of the body. In addition, the investigator directed 

participants to rest on a portable therapist bed with an adjustable backrest for at least 

five minutes before the measurement. The same devices were used to measure 

eardrum temperature, heart rate and blood pressure at the four research sites. In 

future research, it is suggested that the calibration of all devices should be done 

before the start of the study, monthly during data collection and on completion of the 

study to minimise the possibility of measurement error.       

The efficacy of foot reflexology and foot massage in period pain relief might be 

attributed to a psychological effect emerging between adolescents and therapist 

during therapy. However, the confounding effect caused by interaction may not 

affect the results. Several strategies were used to minimise this possible bias. First, 

the placebo treatment was designed similar to the true foot reflexology treatment in 

regard to length of treatment session, preliminary preparation, sequences of treatment, 

number of treatment sessions and the taking of all measurements at the same 

intervals to minimise the differences between the groups. Second, all questionnaires 

were anonymous but coded, to allow matching of pre- and post- results. Third, all 

questionnaires were returned by mail using a pre-paid envelope.  

Three concerns about the study methodology are discussed: blinding, dose of 

intervention and duration of follow up. Double blinding, both the participant and the 

treatment provider, in this study was not possible as the treatment provider needed to 

physically deliver the foot reflexology and foot massage interventions. There are 

potential problems related to the non-blinded therapist who may subconsciously yet 

systematically bias trial finding by being more meticulous when performing one 

procedure over the other or differentially prescribing effective co-interventions. A 

further limitation of limited blinding was that some of the adolescents were able to 

correctly identify the condition to which they had been randomised. Although 

adolescents were only included if they had had no previous experience of foot 

reflexology, some knew or discovered enough to be able to recognise the difference 

between foot reflexology and non-specific foot massage. This highlights the problem 
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of devising an appropriate placebo control for trials of reflexology. However, the 

limited success of blinding does not appear to have prejudiced the adolescents 

against foot massage. Furthermore, the treatment time schedule, number of treatment 

sessions and number of reflex areas being treated may affect the treatment outcomes. 

The questions of whether multi-reflex areas therapy is more effective than using 

single reflex area, whether scheduling during menstrual periods is more effective 

than scheduling anytime in the menstrual cycle, and how many treatment sessions 

should be provided to treat primary dysmenorrhoea can only be answered through 

further rigorous research. In addition, the short duration of follow-up may have 

resulted in the similar improvement in the foot reflexology and foot massage groups. 

Considering the similarity of changes in the two groups, a six-month follow up 

questionnaire may have been helpful in identifying any sustained improvement. A 

six-month follow-up was considered at the planning stage but was rejected due to 

problems of increased administration, cost and likely dropouts.  

The present study was restricted to Taiwanese adolescent students with a pain score 

of 40 or more on the NRS for Period Pain, which may limit the generalisability of the 

study findings. Furthermore, the results of this study cannot be generalised to non-

Chinese cultures. Adolescents from Western countries, for example, may have 

different norms regarding the attitudes toward menstruation and practicing culturally 

specific behaviours to manage dysmenorrhoea. In addition, foot reflexology has been 

popular throughout Taiwan for 30 years. It is highly accepted in Asian countries as 

good for health. This study only included Taiwanese adolescent who may have a 

cultural predisposition to receiving foot reflexology; therefore, replication of the 

study in other countries is recommended to test the feasibility and effectiveness of 

foot reflexology therapy.  

Future directions 

The effectiveness of any manipulation therapy is highly dependent on the therapist‘s 

technique and experience. In the present study only one therapist, a nurse researcher 

and a trained and licensed reflexologist by Father Wu‘s Reflexology Association, 

provided the foot reflexology and foot massage to avoid treatment variation across 

practitioners. The use of a single therapist may enhance internal validity but also 
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imposes a threat to external validity. It is suggested that foot reflexology can be 

imparted to other therapists and be used in other populations.  

The current study used Father Josef‘s method of foot reflexology to investigate its 

effects on primary dysmenorrhoea. Many different schools of reflexology have been 

developed throughout the world with variations among different schools. 

Comparison between the effects of different schools of reflexology on 

dysmenorrhoea might yield useful insights.   

Although the nature of foot reflexology therapy makes it difficult to blind therapists 

to the intervention, future trials should maintain blinding for all outcome assessments. 

In addition, future trials should assess at the end of the trial the degree of participant 

blinding that occurred. Because this study involving placebo therapy may 

underestimate the actual benefit of foot reflexology therapy, future trials should 

consider including a third arm—a no-treatment control group—to rule out other 

possible explanations for the positive results.   

A larger sample of women would improve the statistical power of the present study 

and provide a greater certainty regarding the effect of the interventions. This needs to 

be considered in future studies. Furthermore, as outlined in the limitations on the 

dose of the interventions on primary dysmenorrhoea, more work is required on the 

treatment time schedule, number of treatment sessions, and selection of reflex areas.  

The amount of pain medications consumption may have confounded the results. This 

study investigated the effects of foot reflexology in menstrual pain without pain 

medication consumption documentation. Future studies could provide data on the 

amount of pain medication consumption before and after the intervention between 

groups of women with primary dysmenorrhoea. 

Future studies may provide data on the long-term effectiveness of the intervention 

and be able to confirm that adolescents do not experience adverse consequences as a 

result of the intervention.  

This randomised controlled trial focuses on the effects of foot reflexology but the 

reason why it works is lacking. Adding qualitative research methods would greatly 

enhance the understanding of foot reflexology as the use of research specific 
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standardised treatment protocols may not capture the holistic nature of reflexology. 

Individually tailored interventions have been shown to be important as one size does 

not fit all and should be given further attention.  
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CHAPTER 7 

Conclusion 

Over the last few decades, there has been developing awareness of dysmenorrhoea 

among menstruating women. Although the nature of dysmenorrhoea is better 

understood, studies consistently report a high prevalence across nationality. Many 

drugs are available and approved for the use in treatment of primary dysmenorrhoea; 

however, Taiwanese adolescents may be reluctant to take analgesics or take 

analgesics inconsistently and therefore ineffectively when they have menstrual pain. 

Many Taiwanese adolescents are influenced by the traditional Chinese belief; they 

tend to choose more natural ways to self-care when faced with dysmenorrhoea.  

Father Josef‘s method of reflexology has become widely practiced throughout 

Taiwan and well-known internationally for 30 years. It is used in Taiwan as a non-

pharmacological, non-invasive, natural and healthy folk therapy and has been 

claimed to be able to alleviate the menstrual distress and menstrual pain. However, 

the effectiveness of Father Josef‘s method reflexology has not been scientifically 

validated on dysmenorrhoea. This chapter highlights the four major findings of this 

study and outlines the conclusions drawn from this work. Recommendations are 

presented as they relate to both practice and educational settings.   

Gynecological characteristics 

The results from the present study in terms of age at menarche, first episode of 

painful menstruation and family history of dysmenorrhoea are not significantly 

different to previous studies (Andersch & Milsom, 1982; Chang & Chen, 2008; 

Chang, 2008; Chen & Chen, 2005; Chiou & Wang, 2008; Hsiao, 2004; Hsieh, 2000; 

Hsieh et al., 2004; Lee et al., 2006; Liliwati et al., 2007; Wang et al., 2009; Yang, 

2003). The average age of menarche was 12.2 years. The majority of adolescents 

experienced the first episode of painful menstruation within two years after menarche. 

In addition, the prevalence of dysmenorrhoea has a positive correlation to family 

history in mothers and sisters with dysmenorrhoea. However, the physician 

consultation rate in this study (46.7%) is higher than other studies (7.1% to 23.4%) 

(Andersson et al., 1999; Banikarim et al., 2000; Chang, 2008; Chiou & Wang, 2008; 
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Eryilmaz & Ozdemir, 2009; Hillen et al., 1999; Hsieh, 2000; Lee et al., 2006; 

Poureslami & Osati-Ashtiani, 2002; Tangchai et al., 2004; Tseng et al., 2005; White 

& Wildman, 1986; Yang, 2003). Higher levels of self-reported period pain, strong 

traditional Chinese medicine beliefs, and the dual medical system (traditional 

Chinese medicine and Western medicine) and Taiwan‘s National Health Insurance 

may account for this difference.  

Menstrual attitudes 

This study has confirmed that adolescents‘ attitudes toward menstruation are 

multidimensional and influenced by cultural factors, educational background and 

menstrual discomfort. Taiwanese adolescents‘ attitudes toward menstruation are 

affected by traditional Chinese medical beliefs. They believe that women should be 

cautious about their health before and after menstrual period, not eat raw or cold food 

during menstrual period and avoid ‗cold‘ food according to traditional Chinese 

medical beliefs (e.g. watermelon). Furthermore, there is a difference between nursing 

students and non-nursing student in menstrual attitudes toward menstruation. Non-

nursing students‘ attitudes toward menstruation tend to be more negative and regard 

menstruation as more debilitating. In addition, adolescents‘ attitudes toward 

menstruation are more positive when their menstrual discomfort improved. 

Adolescents‘ menstrual discomfort improved following the intervention and their 

attitudes toward menstruation became less likely to endorse menstrual taboos and 

trivialise menstrual effects, and more likely to regard menstruation as a natural 

female experience. 

Self-care behaviors in managing dysmenorrhoea  

Adolescents reported using numerous self-care behaviors for dysmenorrhoea. Some 

of the self-care behaviors are culturally related such as taking Chinese herbals, 

drinking hot brown sugar water and drinking ginger tea. However, the efficacy and 

safety of these methods in managing dysmenorrhoea is unknown. As to the use of the 

Internet for information on period cramps, the present study revealed higher scores 

than earlier studies such as that reported by Hsieh (2004) and Yung (2003). It implies 

that the use of the Internet to search health information among Taiwanese 

adolescents is becoming more popular. In addition, this study has confirmed that 
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adolescents with higher levels of self-reported period pain tend to have higher scores 

on the ADSCS, expression of emotions and resource utilization. This study also 

found that nursing students with dysmenorrhoea are less likely to seek assistance and 

expression of emotions than non-nursing students. These differences may be due to a 

better understanding of dysmenorrhoea and therefore likely to result in less 

emotional distress among nursing students. Furthermore, adolescents became more 

actively engaged in controlling external factors and utilising resources to alleviate 

symptoms of dysmenorrhoea following participation in this study.      

Although adolescents use many methods to manage dysmenorrhoea, these methods 

are not always effective. Approximately one quarter of adolescents did not report any 

methods that they perceived as effective in managing their menstrual discomfort. In 

this study, the most frequently reported methods that were perceived as effective in 

managing dysmenorrhoea were heat application, rest and pain medication. These 

results are different to a study by Chang (2008) of Chinese herbals and other 

methods such as rest, sleep, heat therapy, brown sugar, ginger tea and sweets.    

This study also confirmed that most adolescent do not seek medical advice for 

dysmenorrhoea and most frequently turn to their mother and friends/classmates for 

answers regarding dysmenorrhoea management. In addition, nurses are the most 

frequently asked for help by adolescents with dysmenorrhoea among health 

professionals. 

Effect of intervention 

Although duplication studies are needed, this is the first controlled study to provide 

evidence that foot reflexology may be an effective and safe non-pharmacologic 

strategy for the treatment of primary dysmenorrhoea. Findings from this study are 

encouraging because both foot reflexology and foot massage interventions appear to 

be effective in reducing symptoms of primary dysmenorrhoea in adolescents. The 

results from the current study showed that both foot reflexology and foot massage 

helped to reduce the overall scores of the CMDQ and its two subscales, pain and 

negative affect, and the NRS for Period Pain over time. In addition, adolescents with 

dysmenorrhoea in the foot reflexology group experienced a statistically significant 

improvement in the NRS for Period Pain as compared with those in the foot massage 
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group in TS2. It implies that foot reflexology might have a larger effect if more 

treatment sessions were given. A previous meta-analysis study found that 

acupuncture given more than four times was associated with larger effect sizes (Ernst 

& White, 1998). In addition, authors of books on reflexology also generally agree 

that several sessions are needed to make any significant difference (Eugster & Cheng, 

2007; Kunz & Kunz, 1993).   

By evaluating vital signs changes following the intervention, there was a significant 

decrease in heart rate and systolic blood pressure in both the foot reflexology and 

foot massage group. In addition, diastolic blood pressure reduced and eardrum 

temperature elevated significantly following foot reflexology. Although an increase 

in eardrum temperature was seen following foot massage, it was not significant. A 

decrease in diastolic blood pressure was also seen following foot massage, but it was 

only significant in TS1. The change in diastolic blood pressure following foot 

massage in TS2 was not significant. The effect of foot reflexology and foot massage 

on vital signs changes could be an explanatory mechanism of the ‗neuro theory‘ 

(Frankel, 1997) and an explanatory of the flow of Qi and Blood.  

Adolescents commended positively the foot reflexology and foot massage 

interventions. No serious adverse events occurred during this study. Additional 

benefits of receiving foot reflexology are relaxation, improving quality of sleeping 

and improving bowel habits.  

Recommendations 

This study has contributed to the body of knowledge about gynaecological 

characteristics, attitudes toward menstruation, self-care behaviours in managing 

dysmenorrhoea and effects of foot reflexology on Taiwanese adolescents with 

primary dysmenorrhoea. This present study also has raised issues that might benefit 

from further discussion and debate, in particular the professional development needs 

of nurses and appropriate nursing practice to facilitate a greater contribution to care 

of adolescents with dysmenorrhoea. The findings of this study, considered in relation 

to other studies and developments overseas, form the basis of the following 

recommendations.   
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Nursing education 

Among health professionals, nurses are the most frequently asked for help by 

adolescents with dysmenorrhoea. Thus, nurses need to be prepared to offer a woman 

a comprehensible understanding of her pain and a range of methods to alleviate her 

discomfort. 

Continuing nursing education should offer nurses training and education on 

dysmenorrhoea and its treatment, both to improve nurses‘ knowledge of 

dysmenorrhoea and its treatment and to enable them to impart this knowledge to 

women with dysmenorrhoea as well as to the general public correctly and effectively. 

Alongside an increase in Internet use for health information among adolescents, 

nurses needs to update their skills on the use of modern information technology to be 

able to develop current and evidence-based information for the Internet about 

dysmenorrhoea, and to guide menstruating women towards these sites for 

information.    

The results of this study encourage the use of foot reflexology in nursing practice to 

help women with primary dysmenorrhoea. However, the nurse providing the foot 

reflexology must be qualified, trained and expert as well as motivated. A good 

training course is recommended before using reflexology in professional practice. In 

Taiwan, there are two national associations for reflexology registered with the 

Ministry of Interior, Taiwan—the Chinese Foot Reflexology Association (CFRA) 

(registration number: 8573202) and Father Wu‘s Reflexology Association 

(registration number: 0940035135)—that have engaged in training, certification, idea 

exchange, network and disseminate information about foot reflexology to 

reflexology professionals as well as the general public. Other privately run 

reflexology training courses are also available, situated in colleges of continuing 

education, in hospitals or in university departments.  

Nursing students also should be educated on dysmenorrhoea and its treatment, the 

safety and efficacy of complementary and alternative therapies including foot 

reflexology, and the use of modern information technology as part of their standard 

undergraduate training. It is important to integrate content and skills into the nursing 
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curriculum to ensure nursing students are able to competently care for women with 

dysmenorrhoea.   

Nursing practice 

As dysmenorrhoea reportedly affects school performance and attendance, more 

attention should be devoted to providing health education on this topic. School 

nurses should screen routinely for dysmenorrhoea among students and provide health 

education on menstrual problems targeting female adolescents, their parents as well 

as the general community. In order to develop educational curricula on 

dysmenorrhoea, nurse should clearly recognise the association between a person‘s 

beliefs and attitudes, and her health behaviours. Social, environmental, educational 

background and cultural factors affecting adolescents‘ health behaviours should be 

taken into account when imparting health education. 

Also, school nurses intervene through secondary prevention by referring to health 

care providers in the community or school-based clinics as needed. Physician 

consultation must be promoted to the community to help women who have 

dysmenorrhoea problem and to rule out sever underlying medical disorders such as 

endometriosis.  

Findings from this study have implications for health care providers to consider such 

as how to incorporate foot reflexology and foot massage into their clinical practice 

when caring for women with primary dysmenorrhoea. The foot massage skills 

introduced in the study do not require extensive training, so they can be used safely 

in nursing practice. In addition, they can easily be taught to family members or 

unlicensed personnel. In comparison, while reflexology may appear to be a gentle 

therapy, it is vital that the therapist is trained in the reflexology and that 

contraindications are known. A registered training course is recommended before 

using reflexology in professional practice. 

Future research 

Taiwanese adolescents widely take Chinese herbals and drink hot brown sugar water 

and ginger tea to manage dysmenorrhoea. However, these culturally specialised 

foods do not have an extensive base of evidence to support the therapeutic benefits 
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on dysmenorrhoea. Chinese herbals are available from traditional local sellers in 

Taiwan. Adolescents may use Chinese herbals to reduce period pain, but do not 

typically know about the other effects or side effects of the herbs. Further research to 

explore the effect and safety of brown sugar, ginger tea, and Chinese herbals is 

needed.    

Taiwan‘s health care system supports the co-existence of Western medicine and 

traditional Chinese medicine across public and private sectors. Therefore, the 

medical help-seeking behaviour varies among Taiwanese adolescents with 

dysmenorrhoea. In this study, more than half of the adolescents did not seek medical 

help for their menstrual discomfort. Among those adolescents who consulted a 

medical doctor for dysmenorrhoea, some consulted a Western medical doctor, others 

consulted a traditional Chinese doctor, while the others consulted both Western and 

Chinese doctors. Further research is recommended to investigate and to compare 

efficacy, cost-effectiveness and satisfaction of the use of different medical services in 

treating dysmenorrhoea.  

Although many drugs are available and approved for the use in treatment of primary 

dysmenorrhoea, many Taiwanese adolescents may not take analgesics when they 

have menstrual pain. The use of medication by adolescents for the management of 

dysmenorrhoea had been studied in Western countries (Campbell & McGrath, 1997; 

O'Connell et al., 2006). Thus, duplication of these studies in Taiwan is recommended.  

This study provides a foundation for future studies of reflexology therapy in 

managing dysmenorrhoea; however, additional research is necessary. Areas for 

future research include use of foot reflexology in other populations, comparison 

between different schools of reflexology, examination of dosing of foot reflexology 

treatments and how foot reflexology may alleviate symptoms of dysmenorrhoea.   
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APPENDIX A: DEMOGRAPHIC INFORMATION 

QUESTIONNAIRE 

  

 

(Please “” the appropriate response and/or fill in the blank. Do not response to 

code, eligible, and selected items. ) 

1.Today‘s Date   /   /2008(dd/mm)  Code #: 

2.Height:      cms(approx) Eligible  No  Yes 

3.Weight:      kgs(approx) Selected  No  Yes 

4.Your DOB:   /   /   (dd/mm/yy) 

5 What is your ethnic 

background? 
 

 

 

 

(1) Taiwanese 

(2) Hakkas 

(3) Aboriginal      

(4) Foreigner 

6 What is your religion?  

 

 

 

 

 

 

 

(1) None 

(2) Buddhism 

(3) Taoism 

(4) I-Kuan Tao  

(5) Catholic 

(6) Christian 

(7) Islam 

(8) Other (Specify:                                                  ) 

7 Are you a vegetarian?  

 

 

(1) No 

(2) Yes 

(3) Other (Specify:                                                  ) 

8 On average, how much 

do you smoke in the 

previous 6 months? 

 (1 pack = 20 cigarettes) 

 

 

 

 

 

 

 

 

 

(1) No 

(2) One pack per month (20 cigarettes) 

(3) One pack per fortnight 

(4) One peck per week  

(5) One pack per 3 to 4 days  

(6) One pack per day 

(7) More than one pack per day 

(8) Other (Specify:                                                  ) 

9 On average, how much 

do you drink in the 

previous 6 months? 

( 1 glass = 240 ml) 

 

 

 

 

 

 

 

 

(1) No 

(2) One glass per month  

(3) One glass per fortnight 

(4) One glass per week  

(5) One glass per 3 to 4 days  

(6) One glass per day 

(7) More than one glass per day 

(8) Other (Specify:                                                  ) 

10 What is your parents‘ 

relationship status? 
 

 

 

 

 

 

 

(1) Married 

(2) Committed relationship  

(3) Separated 

(4) Divorced 

(5) Widowed 

(6) Single 

(7) Other (Specify:                                                  ) 

All information will remain strictly confidential  
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11 What is the highest level 

of education completed 

by your mother? 

 

 

 

 

 

 

(1) Elementary  

(2) Junior high school  

(3) Senior high school  

(4) College  

(5) Graduate school 

(6) Other (Specify:                                                  ) 

12 What is the highest level 

of education completed 

by your father? 

 

 

 

 

 

 

(1) Elementary  

(2) Junior high school  

(3) Senior high school  

(4) College  

(5) Graduate school 

(6) Other (Specify:                                                  ) 

13 How old were you when 

you first started 

menstruating?     

 

 

 

 

 

 

 

 

 

 

 

(1) 9 

(2) 10       

(3) 11       

(4) 12       

(5) 13       

(6) 14  

(7) 15  

(8) 16  

(9) 17      

(10)other (Specify:                                                  )  

14 On average, how many 

days does your menstrual 

cycle last, this means 

from the first day of 

menstruation until your 

next period?) 

 

 

 

 

 

(1) 21 to 35 days    

(2) 36 to 60 days 

(3) 61 to 90 days   

(4) 91 to 120 days 

(5) Other (Specify:                                                 )  

15 Over the past 12 months 

have your periods been: 

(regular: the time 

between periods is 

usually about the same 

length, irregular: if the 

length of time between 

periods often changes)  

 

 

 

 

(1) Regular  

(2) Mostly regular 

(3) Irregular    

(4) Don‘t know 

 

16 On average, how many 

days do your menstrual 

flow last In the past 6 

months? 

 

 

 

 

(1) Less than 2 days 

(2) 2 to 7 days 

(3) more than 7 days    

(4) Don‘t know 

17 Are you currently 

pregnant? 
 

 

 

(1) No 

(2) Yes 

(3) Don‘t know  

18 Are you currently taking 

contraceptive pills? 
 

 

(1) No 

(2) Yes 

19 Which date is the first 

day of your most recent 

menstrual period? 

 

 

 

     /     /2008 (dd/mm/) 

20 When did your initial 

period pain occur? 

 

 

 

 

 

 

(1) Menarche 

(2) Within 6 months after menarche 

(3) 6 months to 2 years after menarche 

(4) More than 2 years after menarche   

(5) Don‘t know 
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21 Over the past 6 months, 

how many occasions did 

you experience period 

pain? 

 

 

 

 

(1) Every period 

(2) 3 to 5 times 

(3) 1 to 2 times 

(4) Don‘t know 

22. On average, how severe was your period pain that you have had over the past 6 

months? 0 = ―no pain‖; 100 = ―pain as bad as it can be‖  

 

Please place a spot ―•‖ on the line to indicate the severity of your period pain.  

 

          

       0       10      20       30      40      50      60      70       80       90       100  

(No pain)                                                                                        (as bad as it can be) 

23 On average, which days of 

the cycle did you 

experience period pain 

over the past 6 months?  

 

 

 

 

 

(1) 1 to 2 days before menstrual flow 

(2) 1 to 2 weeks before menstrual flow 

(3) The 1st to 2nd days of menstrual flow 

(4) End of menstrual flow 

(5) Other (Specify                                               ) 

24 Have you ever been 

diagnosed with any 

gynaecological diseases?  

 

 

 

(1) No  

(2) Yes (explain:                                                  )          

(3) Don‘t know 

25 Have you consulted a 

doctor about your 

menstrual cramps? 

 

 

 

 

 

 

(1) No 

(2) Yes--Western medical doctor 

(3) Yes--Chinese medicine doctor  

(4) Yes--Both 

(5) Other (specify:                                               )  

26 Who else in your family 

also suffer from 

dysmenorrhoea?  

 

 

 

 

 

 

 

(1) I am the only one  

(2) My mother 

(3) My older sister 

(4) My younger sister 

(5) Don‘t know 

(6) Other (Specify :                                             ) 

27 Have you ever had foot 

reflexology before 
 

 

 

(1) No 

(2) Yes 

(3) Don‘t know  

Do you suffer from any of the following 

conditions 
No Yes 

Don‘t 

Know 

28 Endometriosis 0 1 2 

29 Uterine myoma 0 1 2 

30 Hypertension 0 1 2 

31 Diabetes mellitus 0 1 2 

32 Heart disease 0 1 2 

33 Renal failure 0 1 2 

34 Thrombolytic disease 0 1 2 

35 
Lower extremities infection such as 

athlete‘s foot 
0 1 2 

36 
Lower extremities injury such as 

fracture, open wound, sprain etc. 
0 1 2 

37 Asthma 0 1 2 

38 Others 0 1 2 



 

 153 

個人基本資料 

 

 

(請勾選 “”或填入您認為最適合的答案。個案代碼、符合資格、及挑選結果不需填

寫) 

1.今天的日期    /       /2008(日/月)  個案代碼: 

2.身高：      公分(大約) 符合資格  No  Yes 

3.體重：      公斤(大約) 挑選結果  No  Yes 

4.生日：     /     /     (日/月/年) 

5 您的種族背景  

 

 

 

(1) 台灣人 

(2) 客家人 

(3) 原住民     

(4) 外國人 

6 您的宗教信仰  

 

 

 

 

 

 

 

(1) 無 

(2) 佛教 

(3) 道教 

(4) 一貫道 

(5) 天主教 

(6) 基督教 

(7) 回教 

(8) 其他 (請註明:                                                  ) 

7 您是否吃素食  

 

 

(1) 沒有 

(2) 有(指全素食) 

(3) 其他 (請註明:                                                  ) 

8 平均而言，最近半年內您

抽煙情形如何? (1 包 = 20 

根煙) 

 

 

 

 

 

 

 

 

 

 

(1) 沒有抽煙 

(2) 約每月一包 

(3) 約半個月一包 

(4) 約每星期一包  

(5) 約隔 3 至 4 天一包 

(6) 每天一包 

(7) 每天一包以上 

(8) 其他 (請註明:                                                 ) 

9 平均而言，最近半年內您

喝酒情形如何? (1 杯 = 

240 c.c.) 

 

 

 

 

 

 

 

 

 

(1) 沒有喝酒 

(2) 約每月一杯 

(3) 約每半個月一杯 

(4) 約每星期一杯 

(5) 約每隔 3 至 4 天一杯 

(6) 約每天一杯 

(7) 每天一杯以上 

(8) 其他 (請註明:                                                  ) 

10 您父母的婚姻關係  

 

 

 

 

 

 

(1) 結婚 

(2) 同居 

(3) 分居 

(4) 離婚 

(5) 守寡 

(6) 單身 

(7) 其他(請註明:                                                   ) 

將嚴格保密您提供的所有資料 
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11 您母親的最高學歷  

 

 

 

 

 

(1) 國小(含肄業)  

(2) 國中(含肄業) 

(3) 高中(含肄業) 

(4) 專科以上(含肄業)  

(5) 研究所(含肄業) 

(6) 其他 (請註明:                                                  ) 

12 您父親的最高學歷  

 

 

 

 

 

(1) 國小(含肄業)  

(2) 國中(含肄業) 

(3) 高中(含肄業) 

(4) 專科以上(含肄業)  

(5) 研究所(含肄業) 

(6) 其他 (請註明:                                                  ) 

13 您幾歲的時候第一次月經

來潮? (指實歲，例如：77

年一月出生者，今年 20

歲)    

 

 

 

 

 

 

 

 

 

 

 

(1) 9 

(2) 10       

(3) 11       

(4) 12       

(5) 13       

(6) 14  

(7) 15  

(8) 16  

(9) 17      

(10)其他 (請註明:                                                )  

14 您的月經週期通常大約幾

天? (意思是：月經來潮的

第一天至下一次月經來潮

的第一天間隔天數) 

 

 

 

 

 

(1) 21 to 35 天   

(2) 36 to 60 天 

(3) 61 to 90 天  

(4) 91 to 120 天 

(5) 其他 (請註明:                                                 )  

15 最近 1 年內您的月經週期

規則嗎? (規則：月經週期

的間隔天數大約相同; 不

規則：月經週期的間隔天

數差異大)  

 

 

 

 

(1) 規則 

(2) 大部分規則 

(3) 不規則    

(4) 不知道 

 

16 最近六個月內，每次月經

來潮大約幾天結束? 
 

 

 

 

(1) 少於 2 天 

(2) 約 2 至 7 天 

(3) 超過 7 天 

(4) 不知道 

17 您目前有無懷孕?  

 

 

(1) 沒有 

(2) 有 

(3) 不知道 

18 您目前有無服用避孕藥?  

 

(1) 沒有 

(2) 有 

19 您最近一次月經來潮的日

期? 

 

 

 

     /     /2008 (日/月/年) 

20 您第一次發生經痛的時

間? 

 

 

 

 

 

 

(1) 初經來潮時 

(2) 初經來潮後 6 個月 

(3) 初經來潮後 6 個月至 2 年之間 

(4) 初經來潮 2 年後 

(5) 不知道 
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21 最近六個月內您月經來潮

時發生經痛的次數? 

 

 

 

 

 

(1) 每次月經來潮時肚子都會痛 

(2) 3 至 5 次 

(3) 1 至 2 次 

(4) 不知道 

22 請於線上點一個點 “„” 以代表您最近半年內所經歷的平均經痛程度?  

“0” 代表”完全不痛”; “100” 代表 “非常疼痛”  

 

          

                0       10      20       30      40      50       60      70      80       90       100  

 (完全不痛)                                                                                               (非常疼痛) 

23 最近六個月內您通常何時

發生經痛?  
 

 

 

 

 

(1) 月經來潮前 1-2 天感到肚子痛 

(2) 月經來潮前 1-2 星期肚子痛 

(3) 月經來潮時第 1- 2 天 感到肚子痛 

(4) 月經結束後感到肚子痛 

(5) 其他 (請註明：                                               ) 

24 是否有醫師告訴您有婦科

疾病，如：子宮內膜異位

子宮肌瘤等?  

 

 

 

(1) 沒有  

(2) 有 (請註明疾病名稱：                                   ) 

(3) 不知道 

25 您曾經因為經痛而去看醫

師嗎?  

 

 

 

 

 

 

(1) 沒有 

(2) 有—看西醫 

(3) 有—看中醫  

(4) 有—中醫及西醫都曾經看過 

(5) 其他 (請註明：                                               )  

26 您家人是否也有經痛的情

形?  

 

 

 

 

 

 

 

(1) 我是家中唯一有經痛的人  

(2) 我媽媽也有經痛的情形 

(3) 我姐姐也有經痛的情形 

(4) 我妹妹也有經痛的情形 

(5) 不知道 

(6) 其他 (請註明：                                               ) 

27 您有沒有接受足底反射按

摩的經驗? 
 

 

 

(1) 沒有 

(2) 有 

(3) 不知道 

是否有醫師告訴您有以下的狀況 沒有 有 
不知

道 

28 子宮內膜異位 0 1 2 

29 子宮肌瘤 0 1 2 

30 高血壓 0 1 2 

31 糖尿病 0 1 2 

32 心臟疾病 0 1 2 

33 腎臟衰竭 (尿毒症) 0 1 2 

34 血液相關疾病:溶血性疾病 血栓性疾病 0 1 2 

35 下肢感染性疾病: 香港腳 0 1 2 

36 下肢受傷: 骨折, 開放性傷口, 扭傷等 0 1 2 

37 氣喘 0 1 2 

38 其他疾病 0 1 2 
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APPENDIX B: CHINESE MENSTRUAL ATTITUDES 

QUESTIONNAIRE 

The following are some different opinions regarding menstruation. Please rate ―‖ 

each statement according to the degree to which you agree with. There is no right or 

wrong answer. The answers that you rate are your own opinions. Please answer each 

question and rate one answer for each question only.  

For example: A woman‘s performance in sports is not affected by menstruation. 

1＝Strongly Disagree; 7＝Strongly Agree  

 

S
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     S
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1 
A woman‘s performance in sports is not affected by 

menstruation 
1 2 3 4 5 6 7 

2 Menstruation is something I just have to put up with 1 2 3 4 5 6 7 

3 Menstruation is a recurring affirmation of womanhood 1 2 3 4 5 6 7 

4 
I can tell my period is approaching because of breast 

tenderness, backache, cramps, or other physical signs 
1 2 3 4 5 6 7 

5 Menstruation makes women inferior to men 1 2 3 4 5 6 7 

6 Menstruation allows women to be more aware of their bodies 1 2 3 4 5 6 7 

7 
I have learned to anticipate my menstrual period by the mood 

changes which precede it 
1 2 3 4 5 6 7 

8 Menstruation brings bad luck 1 2 3 4 5 6 7 

9 One should not wash one‘s hair when menstruating 1 2 3 4 5 6 7 

10 
Men have a real advantage in not having the monthly 

interruption of a menstrual period 
1 2 3 4 5 6 7 

11 
Menstruation provides a way for me to keep in touch with my 

body 
1 2 3 4 5 6 7 

12 
My own moods are not influenced in any major way by the 

phase of my menstrual cycle 
1 2 3 4 5 6 7 

13 
A woman who attributes her irritability to her approaching 

menstrual period is neurotic 
1 2 3 4 5 6 7 

14 One should not eat raw or cold food when one is menstruating 1 2 3 4 5 6 7 

15 
The physiological effects of menstruation are normally no 

greater than other usual fluctuations in physical states 
1 2 3 4 5 6 7 

16 
Menstruation is an obvious example of the rhythm city which 

pervades all of life 
1 2 3 4 5 6 7 

17 
I am more easily upset during my premenstrual or menstrual 

periods than at other times of the month 
1 2 3 4 5 6 7 

18 
I barely notice the minor physiological effects of my menstrual 

period 
1 2 3 4 5 6 7 

19 Women should not discuss menstrual issues in public 1 2 3 4 5 6 7 

20 

During menstruation, women should avoid consuming food or 

drinks classified as ―cold‖ according to traditional Chinese 

medical beliefs (e.g. watermelon)  

1 2 3 4 5 6 7 

21 Menstruation can adversely affect my performance in sports 1 2 3 4 5 6 7 
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22 
The recurrent monthly flow of menstruation is an external 

indication of a woman‘s general good health 
1 2 3 4 5 6 7 

23 
One should not engage in religious activities (e.g. worshipping, 

attending mass etc.) when menstruating 
1 2 3 4 5 6 7 

24 
I feel as fit during menstruation as I do during any other time of 

the month 
1 2 3 4 5 6 7 

25 
Avoiding certain activities during menstruation is often very 

wise 
1 2 3 4 5 6 7 

26 Premenstrual tension/ irritability are all in a woman‘s head 1 2 3 4 5 6 7 

27 Menstruation is a personal issue that women should hide 1 2 3 4 5 6 7 

28 
Women should be allowed to reduce their workload and take 

more rest when they are menstruating 
1 2 3 4 5 6 7 

29 
Women should not visit holy places (e.g. temple, church etc.) 

when menstruating 
1 2 3 4 5 6 7 

30 

Women should not engage in vigorous exercise during the 

menstrual period 

 

1 2 3 4 5 6 7 

31 
I don‘t believe my menstrual period affects how well I do on 

intellectual tasks 
1 2 3 4 5 6 7 

32 
I realize that I cannot expect as much of myself during 

menstruation compared to the rest of the month 
1 2 3 4 5 6 7 

33 
Women should reduce/control sexual activities as much as 

possible during the menstrual period 
1 2 3 4 5 6 7 

34 
Newspapers should not publish advertisements of sanitary 

napkins 
1 2 3 4 5 6 7 

35 Women should not let others know when they are menstruating 1 2 3 4 5 6 7 

36 
Women just have to accept the fact that they may not perform 

as well when they are menstruating 
1 2 3 4 5 6 7 

37 
It is acceptable to discuss with female friends matters regarding 

menstruation 
1 2 3 4 5 6 7 

38 
Women tend to be weaker during or right after menstruation, 

compared to other times 
1 2 3 4 5 6 7 

39 It is acceptable to talk to very intimate men about menstruation 1 2 3 4 5 6 7 

40 Menstruation is evil  1 2 3 4 5 6 7 

41 Menstruation makes women hard to compete with men 1 2 3 4 5 6 7 

42 
Television advertisements of sanitary napkins should only be 

broadcast after 9 o‘clock at night 
1 2 3 4 5 6 7 

43 

Women should be cautions about their health 1 to 2 says before 

their menstrual period, and should recuperate themselves after 

their menstrual period 

1 2 3 4 5 6 7 

44 
Women should only discuss menstrual issues with their female 

family members (e.g. mother, sisters) 
1 2 3 4 5 6 7 

45 Women should be proud of their menstrual periods 1 2 3 4 5 6 7 

46 Menstruation is a symbol of womanhood 1 2 3 4 5 6 7 

47 I feel I am more feminine during my menstrual period 1 2 3 4 5 6 7 

48 Menstruation makes me feel I am a real woman 1 2 3 4 5 6 7 
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月經態度量表 

 

本大題主要想知道您對月經的不同看法。讀完每一小題以後，請依照你對每句子的贊

成程度勾選 “”一個最符合你的看法的，這些答案無所謂的對錯，那只是表示妳的

看法而已。請注意每一題都要回答，而且每一題只有一個答案！ 

 

例 1：女性在運動方面的表現不會因月經而受到負面的影響 

1＝極不同意， 7 = 極同意 (分數愈高 同意程度愈高)  

 極
不
同
意 

     

極  

同
意 

1 女性在運動方面的表現不會因月經而受到負面的影響 1 2 3 4 5 6 7 

2 月經是一樣我需要忍受的東西 1 2 3 4 5 6 7 

3 月經的來到是重覆肯定我是一個女人 1 2 3 4 5 6 7 

4 我由乳房漲痛，背痛，小腹抽搐痛或其他身體上的徵

兆，便可以知道經期將到 
1 2 3 4 5 6 7 

5 月經令女性較男性卑微 1 2 3 4 5 6 7 

6 經期讓女性更注意她們的自己身體 1 2 3 4 5 6 7 

7 我學會憑月經前的情緒轉變而預測經期的到來. 1 2 3 4 5 6 7 

8 月經會帶來衰運 1 2 3 4 5 6 7 

9 來經時是不能洗頭的 1 2 3 4 5 6 7 

10 男性不需每月有月經帶來的阻礙和困擾，因而比女性

「佔優勢」 
1 2 3 4 5 6 7 

11 月經給我一個途徑去了解我的身體 1 2 3 4 5 6 7 

12 我的情緒不會受月經周期的任何階段而有大的影響 1 2 3 4 5 6 7 

13 只有神經過敏的女人才會把她的易發脾氣歸究於她的

經期將到 
1 2 3 4 5 6 7 

14 來經時不應吃生冷食物 1 2 3 4 5 6 7 

15 月經產生的生理反應與日常身體狀況的起伏差不多 1 2 3 4 5 6 7 

16 月經是生命中充滿規律的明顯例子 1 2 3 4 5 6 7 

17 相比一個月的其他時間，我在月經前或來經時會較容

易情緒差。 
1 2 3 4 5 6 7 

18 我絕少察覺到在來經時有的些少生理轉變 1 2 3 4 5 6 7 

19 女性不應在公眾場合談論月經 1 2 3 4 5 6 7 

20 女性在來經時應避免進食「涼」的食物或飲品 1 2 3 4 5 6 7 

21 月經會阻礙我在運動方面的表現  1 2 3 4 5 6 7 
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 極
不
同
意 

     

極  

同
意 

22 月經每個月的重覆出現是女性身體健康的外在指示 1 2 3 4 5 6 7 

23 在來經時不應參與宗教活動(如拜神，望彌撤等) 1 2 3 4 5 6 7 

24 來經時,我感到自己的狀態與平時一樣好 1 2 3 4 5 6 7 

25 來經時避免某些活動是明智的 1 2 3 4 5 6 7 

26 經前緊張/急躁只是女性的假像 1 2 3 4 5 6 7 

27 經期是私人的事，女性應加以隱藏 1 2 3 4 5 6 7 

28 來經時，女性應可減輕工作量及多休息 1 2 3 4 5 6 7 

29 來經時不應去神聖地方(如廟宇，教堂等) 1 2 3 4 5 6 7 

30 來經時,女性不應做劇烈運動 1 2 3 4 5 6 7 

31 我不相信月經會影響我在思考工作的表現 1 2 3 4 5 6 7 

32 我發現我不能期望在來經時我的表現會與平日一樣 1 2 3 4 5 6 7 

33 來經時女性應盡量減少/抑制性生活 1 2 3 4 5 6 7 

34 報紙不應刊登衛生棉條的廣告 1 2 3 4 5 6 7 

35 當女性來經時，不應讓別人知道 1 2 3 4 5 6 7 

36 女性需要接受在來經時她們的表現會不及平日這個事

實 
1 2 3 4 5 6 7 

37 與女性朋友談論經期的事是可接受的 1 2 3 4 5 6 7 

38 在來經時或過後，女性都會較平時虛弱 1 2 3 4 5 6 7 

39 與非常親密的男性談論月經是可接受的 1 2 3 4 5 6 7 

40 月經是邪惡的 1 2 3 4 5 6 7 

41 月經令女性難與男性競爭 1 2 3 4 5 6 7 

42 電視上的衛生棉條廣告應在晚上九時後才播出 1 2 3 4 5 6 7 

43 女性在來經前一至兩天應特別注意健康，而經後應要

好好調理身體 
1 2 3 4 5 6 7 

44 女性應只與女性家庭成員(如：母親、姊妹)談論月經 1 2 3 4 5 6 7 

45 女性應該對自己有經期而感到自豪 1 2 3 4 5 6 7 

46 月經是女性的象徵 1 2 3 4 5 6 7 

47 來經時，我覺得我更有女人味 1 2 3 4 5 6 7 

48 月經令我覺得我是一個真正的女性 1 2 3 4 5 6 7 
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APPENDIX C: SELF-CARE SCALE FOR 

DYSMENORRHIC ADOLESCENTS 

The following are some different self-care strategies for dysmenorrhoea. Please rate ―‖ 

each statement according to the degree to which you agree with. There is no right or wrong 

answer. The answers that you rate are your own opinions. Please answer each question and 

rate one answer for each question only.  

 

For example: I ask others (e.g. family, teachers, classmates, and medical staff) about 

methods of reducing period pain. 1＝disagree totally; 2＝20% agree; 3＝40% agree; 4＝

60% agree; 5＝80% agree; 6＝100% agree 
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1 
I ask others (e.g. family, teachers, classmates, medical staff) about 

methods of reducing period pain 
1 2 3 4 5 6 

2 
I pay attention to period cramp related television reports or books 

and magazines 
1 2 3 4 5 6 

3 
I look up reports and articles related to period cramps in books and 

magazines 
1 2 3 4 5 6 

4 I use the Internet to search for related information on period cramps 1 2 3 4 5 6 

5 
I know clearly which of the uncomfortable area would occur when I 

have my period 
1 2 3 4 5 6 

6 
When I have period cramps, I frown and tell others that I am not 

felling well 
1 2 3 4 5 6 

7 I embrace my abdomen and indicate that I am not feeling well 1 2 3 4 5 6 

8 
I tell my friends or classmates about my experience of period 

cramps 
1 2 3 4 5 6 

9 I tell my family about my experience of period cramp pain 1 2 3 4 5 6 

10 
I talk about period cramp problems with others (e.g. family, 

teachers, classmates, medical staff) 
1 2 3 4 5 6 

11 I seek help from my family when I have period cramps 1 2 3 4 5 6 

12 
At school, I ask my classmates for help in dealing with period 

cramp problems 
1 2 3 4 5 6 

13 
At school, I ask the school nurse for help in dealing with period 

cramp problems 
1 2 3 4 5 6 

14 
At school, I ask teachers for help in dealing with period cramp 

problems 
1 2 3 4 5 6 

15 When I have period cramps while I am at home, I go to sleep 1 2 3 4 5 6 

16 When I have period cramps, I listen to music to relieve the pain 1 2 3 4 5 6 

17 I avoid participating outdoor activities when I have period cramps 1 2 3 4 5 6 

18 
When I have period cramps while I am at home, I allow air to 

circulate inside to make myself feel more comfortable 
1 2 3 4 5 6 

19 
When I have period cramps while I am at home, I adjust the room 

temperature to make my feel more comfortable 
1 2 3 4 5 6 

20 
At school, I do not participate in physical education classes when I 

have period cramps 
1 2 3 4 5 6 

21 I take a day off school and stay at home rest when I have period 1 2 3 4 5 6 
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22 
I wear loose clothing when I have period cramps(e.g. loose shirt or 

pants) 
1 2 3 4 5 6 

23 I drink more warm water when I have period cramps 1 2 3 4 5 6 

24 I eat more chocolate or other sweet food when I have period cramps 1 2 3 4 5 6 

25 I avoid doing intense exercise when I have period cramps 1 2 3 4 5 6 

26 I take a hot shower when I have period cramps 1 2 3 4 5 6 

27 I avoid having icy cold food when I have period cramps 1 2 3 4 5 6 

28 I massage the site of pain when I have period cramps 1 2 3 4 5 6 

29 I pat or hit the site of pain when I have menstrual cramps 1 2 3 4 5 6 

30 I wear warm clothing when I have period pain 1 2 3 4 5 6 

31 
I apply a hot water bag or other heating device to my lower 

abdomen when I have period cramps 
1 2 3 4 5 6 

32 I take pain-relieving pills when I have period cramps 1 2 3 4 5 6 

33 I take herbal remedies when I have period cramps  1 2 3 4 5 6 

34 I use acupoint massage when dealing with period cramp problems 1 2 3 4 5 6 

35 
I buy pain-reliving pills from the pharmacy when I have period 

cramps 
1 2 3 4 5 6 

36 I endure over the time when I have period cramps 1 2 3 4 5 6 

37 I tell my self that it is normal to have period cramps 1 2 3 4 5 6 

38 I tell my self this is life when I have period cramps 1 2 3 4 5 6 

39 I tell my self this is not very painful when I have period cramps 1 2 3 4 5 6 

40 I keep myself busy when I have period crams 1 2 3 4 5 6 

Please “”and fill in the blank the appropriate response of your experience.  

1. Have you ever used other strategies to manage your symptoms of dysmenorrhoea? 

 (1) No  

 (2) Yes (please specify :_____________________________________________) 

 

2. What is the most effective method which you have ever used for your period pain? 

   ____________________________________________________________________ 

 

3. Which person provides you with information on methods for dealing with period pain? 

(Please “” the appropriate response) 

 (1) Mother  

 (2) Grandmother 

 (3) Sister  

 (4) Nurse 

 (5) Doctor 

 (6) Teacher 

 (7) Friends/ Classmates 

 (8) Others (please specify: _______________________________________) 

 

4. Do you have any comments or suggestions about managing symptoms of dysmenorrhoea 

to share with dysmenorrhic women, school nurses, physicians, teachers, family members? 

Or do you have any opinions and/ or experiences about foot reflexology on reducing 

period pain?  

__________________________________________________________________________ 
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痛經自我照顧行為量表 

 

本大題主要希望了解目前青少女對經痛的處理。請根據你的看法，讀完每一小

題以後，勾圈選一個最符合你的看法的，這些答案無所謂的對錯，那只是表示

妳的看法而已。請注意每一題都要回答，而且每一題只有一個答案！ 

 

例 1：痛經時，我會向家人尋求協助 

1＝完全不同意 2＝20%同意 3＝40%同意 4＝60%同意 5＝80%同意 6＝100%同意 

 完
全
不
同
意 

20%
  

同
意 

40%
   

同
意 

60%
   

同
意 

80%
   

同
意 

100%
  

同
意 

1 我會主動翻閱書報雜誌中有關經痛的報導和文章。 1 2 3 4 5 6 

2 我會利用網路查詢經痛的相關知識。 1 2 3 4 5 6 

3 
我會主動請教他人(例如:家人、老師、同學、醫護人

員)減輕痛經的方法。 
1 2 3 4 5 6 

4 我會注意關於經痛的電視報導或書報雜誌。 1 2 3 4 5 6 

5 我會告訴我的好朋友或同學我經痛的感受。 1 2 3 4 5 6 

6 我會告訴家人我經痛的感受。 1 2 3 4 5 6 

7 
我會與他人(例如:家人、老師、同學、醫護人員討論經

痛的問題。 
1 2 3 4 5 6 

8 發生經痛時，我會眉頭深鎖，向他人表示不舒服。 1 2 3 4 5 6 

9 我會抱著肚子表示不舒服。 1 2 3 4 5 6 

10 我能清楚月經來潮時，身體上會有哪些不舒服。 1 2 3 4 5 6 

11 經痛時，我會向家人尋求協助。 1 2 3 4 5 6 

12 
在校時，我會請同學幫忙(如:陪我到保健室)處理經痛

問題。  
1 2 3 4 5 6 

13 在校時，我會請校護幫忙處理經痛問題。 1 2 3 4 5 6 

14 在校時，我會請老師幫忙處理經痛問題。  1 2 3 4 5 6 

15 發生經痛時，我會避免參加戶外活動。  1 2 3 4 5 6 

16 在校時，若經痛情況發生，我不會去上體育課。  1 2 3 4 5 6 

17 經痛時，我會請假在家休息，不去上課。  1 2 3 4 5 6 

18 經痛時，我會聽音樂，來舒解疼痛感。  1 2 3 4 5 6 

19 
在家時，若經痛情況發生，我會調節室溫來增加我的

舒適感。  
1 2 3 4 5 6 

20 
在家時，若經痛情況發生，我會使室內空氣流通來增

加我的舒適感。  
1 2 3 4 5 6 

21 在家時，若經痛情況發生，我會去睡覺。  1 2 3 4 5 6 

22 
經痛時，我會用熱敷袋或是其他熱敷的方法來熱敷下

腹部。 
1 2 3 4 5 6 

23 經痛時，我會多吃巧克力或是其他的甜食。  1 2 3 4 5 6 

24 經痛時，我會多喝溫開水。  1 2 3 4 5 6 

25 經痛時，我會避免做激烈的運動。  1 2 3 4 5 6 

26 經痛時，我會吃止痛藥。  1 2 3 4 5 6 

27 經痛時，我會吃姑嫂丸、四物丸或四物雞。  1 2 3 4 5 6 

28 經痛時，我會到藥房買止痛藥。  1 2 3 4 5 6 
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 完
全
不
同
意 

20%
  

同
意 

40%
   

同
意 

60%
   

同
意 

80%
   

同
意 

100%
  

同
意 

29 經痛時，我會用穴道按摩的方法來處理經痛的問題。  1 2 3 4 5 6 

30 經痛時，我會洗個熱水澡。             1 2 3 4 5 6 

31 
經痛時，我會穿寬鬆的衣服;(例如:寬鬆的上衣或褲

子)。 
1 2 3 4 5 6 

32 經痛時，我會按摩疼痛的部位。    1 2 3 4 5 6 

33 經痛時，我會避免吃冰的東西。  1 2 3 4 5 6 

34 經痛時，我會用手「拍打」或是「搥」疼痛的部位。  1 2 3 4 5 6 

35 經痛時，我會穿保暖的衣物。  1 2 3 4 5 6 

36 經痛時，我會告訴自己要認命。  1 2 3 4 5 6 

37 經痛時，我會讓自己保持在忙碌的狀態下。  1 2 3 4 5 6 

38 經痛時，我會告訴自己這個痛不是很痛的。  1 2 3 4 5 6 

39 經痛時，我會以忍耐來渡過這段時間。  1 2 3 4 5 6 

40 我會告訴自己經痛是正常的。 1 2 3 4 5 6 

 

請勾選 “” 或填入適合您個人經驗的答案 

 

1. 除了以上那些方法外， 您有無曾經使用其他方法處理您的經痛? 

 (1) 沒有  

 (2) 有  (請註明何種方法_______________________________     ____________  ) 

 

2. 您使用過的方法之中， 哪些方法是您認為減輕您的經痛最有效的? 請列出 

   ____________________________________________________________________ 

    

3. 以下何者是您獲得減輕經痛方法的主要來源? (請勾選 “”) 

 (1) 媽媽  

 (2) 祖母 

 (3) 姊妹  

 (4) 護士 

 (5) 醫師 

 (6) 老師 

 (7) 朋友/ 同學 

 (8) 其他 (請註明: __________________________________________       ________) 

 

4. 您有沒有任何想法或意見有關減輕經痛的方法提供給有經痛的人、校護、醫師、學

校老師家人…等等? 或分享足底按摩減輕經痛的看法?經驗? 

 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 
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APPENDIX D: CHINESE MENSTRUAL DISTRESS 

QUESTIONNAIRE 

The following are discomfort conditions which you may experience during the menstrual 

phase (the days of menstrual flow). Please ―‖ the appropriate response to indicate your 

experience of the severity of each of the following condition during your menstrual phase in 

the most recently menstrual cycle. There is no right or wrong answer. The answers that you 

rate only try to indicate your body condition during your period. Please answer each question 

and rate one answer for each question only.    

 

For example: muscle stiffness 

0＝No Experience; 1＝Mild; 2＝Moderate; 3＝Severe; 4＝Very Severe 

 

N
o
 E

x
p
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ie
n
ce

 

M
il
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M
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V
er

y
 S

ev
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1 muscle stiffness 0 1 2 3 4 

2 weight gain 0 1 2 3 4 

3 dizziness/faintness 0 1 2 3 4 

4 loneliness 0 1 2 3 4 

5 headache 0 1 2 3 4 

6 skin disorders (e.g. acne) 0 1 2 3 4 

7 cold sweats 0 1 2 3 4 

8 anxiety 0 1 2 3 4 

9 mood swings 0 1 2 3 4 

10 cramps 0 1 2 3 4 

11 painful breasts 0 1 2 3 4 

12 nausea/vomiting 0 1 2 3 4 

13 crying 0 1 2 3 4 

14 backache 0 1 2 3 4 

15 swelling 0 1 2 3 4 

16 hot flashes 0 1 2 3 4 

17 irritability 0 1 2 3 4 

18 tension 0 1 2 3 4 

19 fatigue 0 1 2 3 4 

20 depression 0 1 2 3 4 

21 general aches and pains 0 1 2 3 4 

22 restlessness 0 1 2 3 4 
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經痛不適量表 

 

本大題主要想知道您月經來時身體不舒服的狀況。請按照您本次月經來潮時的

實際情形，讀完每一小題以後，勾圈選 “” 一個最符合你的狀況，這些答

案無所謂的對錯，那只是表達妳的身體狀況而已。請注意每一題都要回答，而

且每一題只有一個答案！ 

 

例 1：肌肉僵硬 

0＝沒有此狀況發生， 1＝輕度， 2＝中度，3＝重度， 4＝非常嚴重 

 

沒
有

此
狀

況
發

生
 

輕
度

 

中
度

 

重
度

 

非
常

嚴
重

 

1 肌肉僵硬 0 1 2 3 4 

2 體重增加 0 1 2 3 4 

3 頭昏眼花 0 1 2 3 4 

4 孤獨感 0 1 2 3 4 

5 頭痛 0 1 2 3 4 

6 皮膚問題 (如: 青春痘) 0 1 2 3 4 

7 冒冷汗 0 1 2 3 4 

8 焦慮 0 1 2 3 4 

9 容易情緒起伏 0 1 2 3 4 

10 腹部絞痛 0 1 2 3 4 

11 乳房疼痛或腫脹 0 1 2 3 4 

12 噁心或嘔吐 0 1 2 3 4 

13 哭泣 0 1 2 3 4 

14 腰酸背痛 0 1 2 3 4 

15 下腹部腫脹 0 1 2 3 4 

16 面頰發熱泛紅 0 1 2 3 4 

17 容易生氣 0 1 2 3 4 

18 容易緊張 0 1 2 3 4 

19 容易疲勞 0 1 2 3 4 

20 沮喪 0 1 2 3 4 

21 全身酸痛 0 1 2 3 4 

22 坐立不安 0 1 2 3 4 
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APPENDIX E: NUMERIC RATING SCALE FOR PERIOD 

PAIN AND VITAL SIGNS 

Today’s Date: 
_____dd/_____mm/

2008 
Before treatment After treatment  

Code number:  T: T: 

Treatment time:  a.m.  p.m. P: P: 

Began: Ended:  BP: BP: 

 

 

 

Before Treatment 

Please place a spot ―•‖ on the line to indicate the severity of your period pain now.  

0 = ―no pain‖; 100 = ―pain as bad as it can be‖  

 

          

            0     10      20      30     40      50     60      70     80      90      100  

(No pain)                                                                                  (Pain as bad as it can be) 

 

 

 

Immediate after treatment  

Please place a spot ―•‖ on the line to indicate the severity of your period pain now.  

0 = ―no pain‖; 100 = ―pain as bad as it can be‖  

 

          

            0      10      20     30     40     50       60     70     80      90       100  

(No pain)                                                                                   (Pain as bad as it can be) 
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1 hour after treatment  

Please place a spot ―•‖ on the line to indicate the severity of your period pain now. 0 

= ―no pain‖; 100 = ―pain as bad as it can be‖  

 

          

            0      10      20     30     40      50     60      70      80     90      100  

(No pain)                                                                                   (Pain as bad as it can be) 

 

 

 

 

 

24 hours after treatment  

Please place a spot ―•‖ on the line to indicate the severity of your period pain now. 0 

= ―no pain‖; 100 = ―pain as bad as it can be‖  

 

          

            0      10      20     30      40     50      60     70     80      90      100  

(No pain)                                                                                   (Pain as bad as it can be) 

 

What is your opinion about the effectiveness of foot reflexology on reducing 

period pain? (Please “” the appropriate response) 

 (1) Very effective 

 (2) Partial effective  

 (3) Very little effective 

 (4) Not effective at all 

 (5) Worsen the period pain 

 (6) Others (Specify:                                          )                          

Rating time 

_____dd/_____mm 

 a.m.  p.m._____hr _____min 

Rating time 

_____dd/_____mm 

 a.m.  p.m._____hr _____min 
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生命徵象及經痛程度量表 

今天日期: 
_____日/_____月

/2008 
治療前 治療後 

個案代碼:  T: T: 

治療時間:  上午  下午 P: P: 

開始時間: 結束時間:  BP: BP: 

 

 

治療前 

請於線上點一個點 ―•‖ 以代表您的經痛程度.  

―0‖ 代表‖完全不痛‖; ―100‖ 代表 ―非常疼痛‖  

 

          

            0     10     20    30    40     50    60     70    80    90      100 

(完全不痛)                                                                                        (非常疼痛) 

 

 

治療後  

請於線上點一個點 ―•‖ 以代表您的經痛程度.  

―0‖ 代表‖完全不痛‖; ―100‖ 代表 ―非常疼痛‖  

 

          

                       0     10    20    30     40     50    60    70     80    90     100 

   (完全不痛)                                                                                              (非常疼痛) 
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治療後 1 小時 

請於線上點一個點 ―•‖ 以代表您的經痛程度.  

―0‖ 代表‖完全不痛‖; ―100‖ 代表 ―非常疼痛‖  

 

          

                   0     10     20    30     40    50     60    70    80     90     100 

   (完全不痛)                                                                                              (非常疼痛) 

 

 

 

 

 

治療後 24 小時 

請於線上點一個點 ―•‖ 以代表您的經痛程度.  

―0‖ 代表‖完全不痛‖; ―100‖ 代表 ―非常疼痛‖  

 

          

                       0    10     20    30     40     50    60    70    80     90      100 

   (完全不痛)                                                                                               (非常疼痛) 

 

依您個人看法您覺得足底反射按摩減輕經痛的效果如何? (請勾選 “”) 

 (1) 非常有效 

 (2) 部分有效 

 (3) 效果不佳 

 (4) 完全沒效 

 (5) 經痛變得比原來嚴重 

 (6) 其他 (請註明:                                                  )                  

填表時間: 

 

_____日/_____月 

 上午  下午_____點_____分 

填表時間: 

 

_____日/_____月 

 上午  下午_____點_____分 
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APPENDIX F: INFORMATION AND CONSENT FORMS 

Griffith University Letterhead 

Information sheet for parent/guardian 

Study title: Effects of foot reflexology on dysmenorrhoea (painful menstrual periods) in adolescents 

 

Student Investigator: Bao-Kuan Wu, PhD candidate, School of Nursing and Midwifery, Griffith 

Health, Griffith University. Ph 07-33821144; Email: a.wu@griffith.edu.au 

 

Chief Investigators: Dr. Jenny Gamble, School of Nursing and Midwifery, Griffith Health, Griffith 

University. Ph 07-33821083; Email: j.gamble@griffith.edu.au 

 

Professor Wendy Moyle, School of Nursing and Midwifery, Griffith Health, Griffith University. Ph 

07-37355526; Email: W.Moyle@griffith.edu.au 

 

Background 

Monthly cramps can be a horrible nightmare for many young women. They may cause physical and 

mental discomforts, school absence, lost of working hours, limitations in performance of daily 

activities, and an impaired social life. Many young women do not take pain medication for their 

menstrual pain because of adverse effects of medication, and others have found medication ineffective. 

Foot reflexology is a safe and non-invasive therapy that may help to reduce symptoms of primary 

dysmenorrhoea, specifically menstrual pain. This study aims to test the effect of foot reflexology on 

primary dysmenorrhoea in Taiwanese adolescent women. The study is being undertaken for a PhD 

degree at Griffith University by Bao-Kuan Wu..  

 

What participation in this study involves  

Your daughter will be randomly allocated to one of two groups. I will provide your daughter one of 

two types of foot reflexology within 48 hours of her menstrual flow for 2 menstrual cycles. I will also 

check your daughter‘s body temperature, pulse rate, and blood pressure before and immediately after 

the intervention. Each treatment session will last about 40 minutes. The foot reflexology will be given 

in the school clinic outside of normal school activity.  

 

Your daughter will be asked to fill out four questionnaires and a pain rating scale. The questionnaires 

will be given to her following written agreement to participate from you and your daughter. Your 

daughter will be asked to repeat one of the questionnaires and the pain rating scale following the 1st 

treatment session and the three of the questionnaires and the pain rating scale following the 2nd 

treatment session. Your daughter will be asked to repeat the three questionnaires and a pain rating 

scale twice the 1st and the 3rd of menstrual period after the intervention. It is anticipated that the 

questionnaire will take approximately 20 to 25 minutes to complete each time. 

 

The basis by which participants will be selected 

To be included in this study your daughter must meet the following inclusion criteria. She must:  

1. be a healthy adolescent woman aged between 15 to 19 years;  

2. have a history of menstrual cramps; 

3. have regular menstrual cycles for at least one year and menstrual cycle length from 21 days 

to 35 days (normal variation); 

4. have taken no pain medication in the four hours before intervention;  

5. be able to listening, speak, read, and write Mandarin; 

6. be a student at one of the participating schools; 

7. have consent for participation received from you as the parent if your daughter is aged under 

18 and she will also be asked to provide her assent to participate in the study.  

mailto:a.wu@griffith.edu.au
mailto:j.gamble@griffith.edu.au
mailto:W.Moyle@griffith.edu.au
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Your daughter will not be able to participate in this study if she has:  

1. a history of secondary dysmenorrhoea or gynaecological disease; 

2. systemic disease such as hypertension, heart disease, diabetes mellitus, renal failure, 

thrombolytic disease etc;  

3. a current pregnancy; 

4. any lower extremities infection, injury, disease, or open wounds;  

5. any experience of receiving foot reflexology.  

 

Consent to participate  

Participation in this research is voluntary and your daughter is not under any obligation to participate 

in this research. Non-participation will not involve any penalty; affect any current or future care given 

from the school. You or your daughter may choose to discontinue participation at any time without 

penalty or without providing an explanation. We hope that you will consider letting your daughter to 

participate in this study which may help to manage your daughter‘s menstrual discomforts and may 

have the potential to improve quality of care for young women with primary dysmenorrhoea.  

 

Risk  
Father Josef‘s foot reflexology can be painful. I will encourage your daughter to inform me of her pain 

tolerance threshold during each treatment session. I will adjust foot reflexology pressure within your 

daughter‘s pain tolerance.  

 

Foot reflexology is not harmful; however, it can rarely cause some side effects. The side effects are 

thought to be caused by the body‘s effort to eliminate toxic substances. The symptoms are general 

malaise, fatigue, nausea, or flu-like symptoms. If the condition persists, your daughter may see the 

school nurse for help or seek medical advice. Furthermore, the school counsellors can help if your 

daughter becomes emotionally upset during the present study. 

 

Confidentiality  

All information will be treated in the strictest confidence. Your daughter will be asked to provide 

contact information which includes the name of her school, her grade level, student ID number, phone 

number, and email address but will be given a code number for the study. Only group data, from 

which no individual could be identified, will be published. Theses measures are to ensure your 

daughter‘s privacy is protected. The questionnaires and the personal details sheet will be kept in a 

locked and secure place for a period of 5 years before being destroyed. On completion of the study, a 

report of the general findings from the study will be made available to participants.  

 

Complaints Mechanism  
Griffith University conducts research in accordance with the National Statement on Ethical Conduct 

in Research Involving Humans.  

 

You may contact Hsu-Mei Tsai (蔡旭美), Head of Nursing Department, Chung-Jen College, Chaiyi, 

telephone (05) 277 3932 or hsumei59@ms22.hinet.net if you have any complaints about the conduct 

of the research or wish to raise any concerns. Alternately, if you have any concerns or complaints 

about the ethical conduct of the research project you should contact the Manager, Research Ethics on 

+61 (07) 3875 5585 or research-ethics@griffith.edu.au.  

 

 

Privacy statement  

The conduct of this research involves the collection, access and / or use of your daughter‘s identified 

personal information. The information collected is confidential and will not be disclosed to third 

parties. A de-identified copy of this data may be used for other research purposes. However, your 

daughter‘s anonymity will at all times be safeguarded.   

 

Griffith University thanks you for your consent (assent) and participation in this research.  

 

http://mrd.mail.yahoo.com/compose?To=hsumei59%40ms22.hinet.net
mailto:research-ethics@griffith.edu.au
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Griffith University Letterhead 

Consent form for parent/guardian 

Study title: Effects of foot reflexology on dysmenorrhoea (painful menstrual periods) in adolescents 

 

Student Investigator: Bao-Kuan Wu, PhD candidate, School of Nursing and Midwifery, Griffith 

Health, Griffith University. Ph 07-33821144; Email: a.wu@griffith.edu.au 

 

Chief Investigators: Dr. Jenny Gamble, School of Nursing and Midwifery, Griffith Health, Griffith 

University. Ph 07-33821083; Email: j.gamble@griffith.edu.au 

 

Professor Wendy Moyle, School of Nursing and Midwifery, Griffith Health, Griffith University. Ph 

07-37355526; Email: W.Moyle@griffith.edu.au 

 

I have read the information form and understand that:  

 

 This research is to test the effect of foot reflexology on primary dysmenorrhoea in Taiwanese 

adolescent women 

 My daughter will receive one of two types of foot reflexology within 48 hours of her 

menstrual flow for 2 menstrual cycles, will be check her temperature, pulse rate, and blood 

pressure before and after the intervention, and fill out four questionnaires and a pain rating 

scale following my and my daughter‘s (under 18 years old) agreement to participate in the 

study, repeat one of the questionnaires and the pain rating scale following the 1st treatment 

session, repeat three of the questionnaires and the pain rating scale following the 2nd 

treatment session, and repeat three questionnaires and a pain rating scale the 1st and 3rd 

menstrual period after the intervention 

 Each treatment session will last about 40 minutes; the questionnaires will take approximately 

20 to 25 minutes to complete each time 

 My daughter‘s participation is voluntary and she may discontinue to participate at anytime 

without penalty or explanation 

 Any reports or publications from this study will be reported in general terms and will not 

involve any identifying features 

 The data will be kept confidential at all times and in a locked filing cabinet in the chief 

investigator‘s office for a period of 5 years before being destroyed 

 A report about the study findings will be made available to participants.  

 

I have read the information sheet and the consent form. I agree to let my daughter participate in this 

study and give my consent freely. I understand that the study will be carried out as described in the 

information statement, a copy of which I have retained. I realise that whether or not I decide to let my 

daughter to participate is my decision and will not affect my daughter‘s school work and care given 

from the school. I also realise that my daughter can withdraw from the study at any time and that she 

do not have to give any reasons for withdrawing. I have had all questions answered to my satisfaction.  

 

 

……………………………………………….. ……………………  

Name and Signature / Date  

 

 

.……………………………………………… ……………………  

Daughter‘s Name 

 

mailto:a.wu@griffith.edu.au
mailto:j.gamble@griffith.edu.au
mailto:W.Moyle@griffith.edu.au
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Griffith University Letterhead 

Information sheet for participants 

Study title: Effects of foot reflexology on dysmenorrhoea (painful menstrual periods) in adolescents 

 
Student Investigator: Bao-Kuan Wu, PhD candidate, School of Nursing and Midwifery, Griffith 

Health, Griffith University. Ph 07-33821144; Email: a.wu@griffith.edu.au 

 

Chief Investigators: Dr. Jenny Gamble, School of Nursing and Midwifery, Griffith Health, Griffith 

University. Ph 07-33821083; Email: j.gamble@griffith.edu.au 

 

Professor Wendy Moyle, School of Nursing and Midwifery, Griffith Health, Griffith University. Ph 

07-37355526; Email: W.Moyle@griffith.edu.au 

 

 

Background 

Monthly cramps can be a horrible nightmare for many young women. They may cause physical and 

mental discomforts, school absence, lost of working hours, limitations in performance of daily 

activities, and an impaired social life. Many young women do not take pain medication for their 

menstrual pain because of adverse effects of medication, and others have found medication ineffective. 

Foot reflexology is a safe and non-invasive therapy that may help to reduce symptoms of primary 

dysmenorrhoea, specifically menstrual pain. This study aims to test the effect of foot reflexology on 

primary dysmenorrhoea in Taiwanese adolescent women. The study is being undertaken for a PhD 

degree at Griffith University by Bao-Kuan Wu. 

  

What participation in this study involves  

You will be randomly allocated to one of two groups. I will provide you one of two types of foot 

reflexology within 48 hours of your menstrual flow for 2 menstrual cycles. I will also check your 

body temperature, pulse rate, and blood pressure before and immediately after the intervention. Each 

treatment session will last about 40 minutes. 

 

You will be asked to fill out four questionnaires and a pain rating scale. The questionnaires will be 

given to you immediately following you and your parent/guardian agreement (if under 18 years old) to 

participate in the study. You will need to repeat one of the questionnaires and the pain rating scale 

following the 1st treatment session and three of the questionnaires and the pain rating scale following 

the 2nd treatment session. You will need to repeat three questionnaires and a pain rating scale the 1st 

and 3rd menstrual period after the intervention. It is anticipated that the questionnaire will take 

approximately 20 to 25 minutes to complete each time. 

 

The basis by which participants will be selected 

To participate in this study you must: 

1. be a healthy adolescent women aged 15 to 19 years;  

2. experience menstrual cramps; 

3. have regular menstrual cycles for at least one year and menstrual cycle length from 21 days 

to 35 days (normal variation); 

4. have taken no pain medication in the four hours before intervention; 

5. be able to listen, speak, read, and write Mandarin; 

6. be student at one of the participating schools; 

7. have consent for participation from one of your parents if you are under 18 and give your 

assent to participate in the study.  

 

You are unable to participate in this study if you have:  

1. a history of secondary dysmenorrhoea or gynaecological disease; 

2. systemic disease such as hypertension, heart disease, diabetes mellitus, renal failure, 

thrombolytic disease etc;  

3. current pregnancy; 

4. any lower extremities infection, injury, disease, or open wounds;  

5. any experience of receiving foot reflexology. 

mailto:a.wu@griffith.edu.au
mailto:j.gamble@griffith.edu.au
mailto:W.Moyle@griffith.edu.au
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Consent to participate  

Your participation is voluntary and you are not under any obligation to consent to participate in this 

research. Non-participation will not involve any penalty; affect any current or future care given from 

the school and any of your school work. You may choose to discontinue participation at any time 

without penalty or without providing an explanation. We hope that you will consider participation in 

this study which may help to manage your menstrual discomforts and may have the potential to 

improve quality of care for young women with primary dysmenorrhoea.  

 

Risk  
Father Josef‘s foot reflexology can be painful. I will encourage you to inform me of your pain 

tolerance threshold during each treatment session. I will adjust foot reflexology pressure within your 

pain tolerance. 

 

Foot reflexology is not harmful; however, it can rarely cause some side effects. The side effects are 

thought to be caused by the body‘s effort to eliminate toxic substances. The symptoms are general 

malaise, fatigue, nausea, or flu-like symptoms. If the condition persists, you may see the school nurse 

for help or seek medical advice. Furthermore, the school counsellors can help if you become 

emotionally upset with the present study. 

 

Confidentiality  
All information will be treated in the strictest confidence. You will be asked to provide contact 

information which includes the name of your school, your grade level, your student ID number, phone 

number, and email address but will be given a code number for the study. Only group data, from 

which no individual could be identified, will be published. Theses measures are to ensure your privacy 

is protected. The questionnaires and the personal details sheet will be kept in a locked and secure 

place for a period of 5 years before being destroyed. On completion of the study, a report of the 

general findings from the study will be made available to participants.  

 

Complaints Mechanism  
Griffith University conducts research in accordance with the National Statement on Ethical Conduct 

in Research Involving Humans.  

 

You may contact Hsu-Mei Tsai (蔡旭美), Head of Nursing Department, Chung-Jen College, Chaiyi, 

telephone (05) 277 3932 or hsumei59@ms22.hinet.net if you have any complaints about the conduct 

of the research or wish to raise any concerns. Alternately, if you have any concerns or complaints 

about the ethical conduct of the research project you should contact the Manager, Research Ethics on 

+61 (07) 3875 5585 or research-ethics@griffith.edu.au.  

 

 

Privacy statement  

The conduct of this research involves the collection, access and / or use of your identified personal 

information. The information collected is confidential and will not be disclosed to third parties. A de-

identified copy of this data may be used for other research purposes. However, your anonymity will at 

all times be safeguarded.   

 

Griffith University thanks you for your consent (assent) and participation in this research.  

 

http://mrd.mail.yahoo.com/compose?To=hsumei59%40ms22.hinet.net
mailto:research-ethics@griffith.edu.au
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Griffith University Letterhead 

Consent/assent form for participants 

Study title: Effects of foot reflexology on dysmenorrhoea (painful menstrual periods) in adolescents 

 

Student Investigator: Bao-Kuan Wu, PhD candidate, School of Nursing and Midwifery, Griffith 

Health, Griffith University. Ph 07-33821144; Email: a.wu@griffith.edu.au 

 

Chief Investigators: Dr. Jenny Gamble, School of Nursing and Midwifery, Griffith Health, Griffith 

University. Ph 07-33821083; Email: j.gamble@griffith.edu.au 

 

Professor Wendy Moyle, School of Nursing and Midwifery, Griffith Health, Griffith University. Ph 

07-37355526; Email: W.Moyle@griffith.edu.au 

 

I have read the information form and understand that:  

 This research is to test the effect of foot reflexology on primary dysmenorrhoea in Taiwanese 

adolescent women 

 I will receive one of two types of foot reflexology within 48 hours of my menstrual flow for 

2 menstrual cycles, will be check body temperature, pulse rate, and blood pressure before and 

immediately after the intervention, and will be asked to fill out four questionnaires and a pain 

rating scale following my and my parent/guardian agreement (if under 18 years old) to 

participate in the study, repeat one of the questionnaire and the pain rating scale following 

the 1st treatment session, repeat three of the questionnaires and the pain rating scale following 

the 2nd treatment session, and repeat three questionnaires and a pain rating scale the 1st and 

3rd menstrual period after the intervention 

 Each treatment session will last about 40 minutes; the questionnaires will take approximately 

20 to 25 minutes to complete each time 

 My participation is voluntary and I may discontinue my participation at anytime without 

penalty or explanation 

 Any reports or publications from this study will be reported in general terms and will not 

involve any identifying features 

 The data will be kept confidential at all times and in a locked filing cabinet in the chief 

investigator‘s office for a period of 5 years before being destroyed 

 A report about the study findings will be made available to me.  

 

I have read the information sheet and the consent form. I agree to participate in this study and give my 

consent freely. I understand that the study will be carried out as described in the information statement, 

a copy of which I have retained. I realise that whether or not I decide to participate is my decision and 

will not affect my school work and care given from the school. I also realise that I can withdraw from 

the study at any time and that I do not have to give any reasons for withdrawing. I have had all 

questions answered to my satisfaction.  

 

 

……………………………………………….. ……………………  

Name and Signature / Date  

 

Please provide contact information 

Name of the school _________________________________________________ 

Grade _________________________________________________ 

Student ID #: _________________________________________________ 

Phone #/s     Home: 

         Mobile: 

_________________________________________________ 

_________________________________________________ 

Email _________________________________________________ 

Do you wish to receive a 

lay summary of the study?  
 No 

 Yes  

(If yes, Mailing Address: ___________________________)  

mailto:a.wu@griffith.edu.au
mailto:j.gamble@griffith.edu.au
mailto:W.Moyle@griffith.edu.au
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APPENDIX H: THE INTERVENTION PROTOCOLS 

Foot reflexology intervention protocol 

The foot reflexology protocol follows Father Josef‘s method (Father Wu‘s method) 

of foot reflexology advocated by Father Wu‘s New Method Reflexology Research 

Centre, Taipei, Taiwan and the book ―Simple and Easy of Father Wu‘s Foot Health 

Method‖ written by Eugster et al. (2005). The protocol for foot reflexology is as 

follows: 

 

Before the intervention 

1. The researcher keeps fingernails trimmed and removes rings, watches, and 

any jewellery that may retard the treatment session. 

2. Assemble equipment: liquid hand washing soap, paper towels, non-perfumed 

foot lotion, Green alcohol rub, an Kendall Healthcare FirstTemp Genius 

Model 3000A Tympanic Thermometer, an Omron HEM-7070 electronic 

sphygmomanometer, a reflex stick, a throw blanket, a portable therapist bed 

with adjustable back rest, a chair, and a chart. 

3. Preparing environment: ensure foot reflexology is undertaken in a quiet and 

private treatment environment. 
 

During the intervention  

Procedure Explanation Time Equipment 

Position 1. Assist the participant to lie down on the 

portable therapist bed with adjustable 

backrest. 

2. Cover the participant with a throw blanket. 

3. Allow the participant to adjust to room 

environment before checking vital signs. 

0.5m * 1 throw 

blanket 

* 1 portable 

therapist bed 

with 

adjustable 

back rest 

Hand 

washing 

The researcher washes hands with warm water 2m * paper towels 

* liquid hand 

washing soap 

Assessmen

t questions 

1. When did your menstrual flow start?  

2. Did you take any pain medication? If yes, 

when? 

3. When did you eat your last meal or snack? 

0.5m  

Explanatio

n and 

check vital 

signs 

 

1. The researcher takes the random assignment 

envelopes to the participant and the 

participant choose one envelop to open and to 

determine group allocation before the start of 

the first treatment session.  

2. Explain to the participant that the treatment 

session will last 30 minutes, approximately 

15 minutes per foot and encourages the 

participant to tell the researcher her pain 

tolerance threshold during the treatment 

session.  

3. Ask the participant to rate her period pain on 

2m * the Numeric 

Rating Scale 

for Period 

Pain and vital 

signs sheet  

* the 

thermometer 

* the electronic 

sphygmomano

meter 
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Procedure Explanation Time Equipment 

the Numeric Rating Scale for Period Pain 

(NRS for Period Pain)  

4. Check eardrum temperature 

5. Check blood pressure and heart rate 

Assessment 1. The researcher sits and assumes a natural and 

comfortable position at the end of the 

portable therapist bed in front of the 

participant‘s feet.  

2. Make general assessment of both feet and 

lower legs. Looks for cuts, wounds, 

ulcerations, swelling, and fractures.  

0.5m  

Applying 

Green 

alcohol rub  

Uncovers the feet and up to the knee. Then, 

applies a moderate amount of Green alcohol 

rub to hands and rubs hands together 

vigorously to warm them before applying to 

the participant‘s feet and lower extremities.  

0.5m * Green alcohol 

rub 

Reflexology 

sequences 
 Repeat the technique 3-5 times at each reflex 

area.  

1. Left foot  

Brain: with a reflex stick and without using 

lubricant, roll the stick from the base of the big 

toe to the tip Frontal sinus: with a reflex 

stick and without using lubricant, roll the stick 

tracing the curve of the tip of the big toe 

Twisting Jing-well: use the thumb and index 

finger to hold the toe and start to twist at the 

Jing-well acu-pointNeck: dab the thumb with 

lubricant and hold at the outer edge of the big 

toe and pull it outward Ear and eye: both 

hands hold the feet for support and place both 

thumbs on the reflex area and push upwards. 

Work the 2nd and 4th toes as one pair and 3rd and 

5th toes as another Nose: use thumb hook and 

index finger bend to push downward at the 

reflex area Upper torso of lymph gland: use 

the squeezing and pull technique moving toward 

the tip of the toes Cervical vertebrae: use 

thumb hook and index finger bend to push 

downward at the reflex area Thoracic 

vertebrae: upward push with tip of the thumb at 

the reflex areaLumbar vertebrae: press and 

pull upward toward the ankle with a lubricated 

reflex stick  Sacrum and internal coccyx: 

downward push with the neck of a lubricated 

reflex stick  Bladder: hook and pull with a 

lubricated stickUrethra, vagina, and cervix: 

push toward the back of the ankleUterus: A 

circular kneading motion with the thumb pad 

Internal hip joint: push toward the back of the 

ankle with the side of the thumbInternal 

sciatic nerve: push upward with the side of the 

15m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* non-perfumed 

foot lotion 

* a reflex stick 
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Procedure Explanation Time Equipment 

thumb Rectum: push upward with the side of 

the thumb Lymphatic in the thoracic duct: 

push upward with the side of the thumb 

Inner ear and lymph in the armpit: push 

upward with the side of the thumb Chest: 

push upward with both thumbs Lower torso 

of lymph gland: push upward with the pads of 

both thumbsAbdominal lymph: make a 

circular motion with both thumbsLymph in 

the groin: squeeze and pull with thumb and the 

index fingerShoulder joint: push toward toes 

with the side of the index finger and the thumb 

hook Upper extremity: push toward toes 

with the side of the index finger and the thumb 

hook Elbow: push toward toes with the side 

of the index finger and the thumb hook Knee: 

push upward toward the ankle with a lubricated 

stick External coccyx: downward push with 

the neck of the reflex stick Ovary: A circular 

kneading motion with the thumb pad Coccyx: 

place the side of index finger under the back of 

the ankle and pull downward Scrum (referred 

pain point): push toward the back of the ankle 

with the pad of the thumb External hip joint: 

push toward the back of the ankle with the side 

of the thumb External sciatic nerve: push 

upward with the side of the thumb Lower 

abdomen: push upward with the pad of the 

thumb Thyroid gland: press and pull toward 

the toes with a lubricated stick Parathyroid 

gland: press with a lubricated stick Lung: 

press and pull toward the toes with a lubricated 

stick Heart (left foot): press and pull toward 

the toes with a lubricated stick Stomach, 

pancreases & duodenum: press and pull 

toward the toes with a lubricated stick 

Cardiac sphincter (left foot) or Pylorus (right 

foot): press and pull downward with a 

lubricated stick Kidney: upward push toward 

the toes with a lubricated stick Adrenal 

gland: press and pull downward with a 

lubricated stick Spleen (left foot) or liver 

(right foot): press and pull toward the toes with 

a lubricated stick Gall bladder (right foot): 

press and pull downward with a lubricated 

stick Large intestine and small intestine: 

hook and pull downward toward the heel with a 

lubricated stick Rectum, anus, ileocecal 

valve (right foot): hook and pull downward 

toward the heel with a lubricated stick Pelvic 

cavity: hook and pull downward toward the 

edge of the heel with a lubricated stick 

Gentle stroking the foot: use the thumb, index 
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Procedure Explanation Time Equipment 

finger and the middle finger to hold the toe and 

pull gently, then, use the hollow of the palm to 

stroke gently toward the back of the foot, then, 

stoke gently further toward the knee.   

2. Right foot: repeat the sequences 

 

 

15m 

Hand 

washing 

1. The researcher washes hands with warm 

water 

2. When the researcher washes hands, the 

participant is asked to rate her period pain on 

the NRS for Period Pain  

2m * paper towels 

* liquid hand 

washing soap 

* the Numeric 

Rating Scale 

for Period Pain 

and vital signs 

sheet 

Check vital 

signs and 

instruction 

 

1. Check eardrum temperature 

2. Check blood pressure and heart rate 

3. Ask the participants to rate her menstrual 

pain on the NRS for Period Pain 1 hour and 1 

day after the intervention. Then, mail it to the 

researcher using a pre-paid envelop.  

4. The participant is told that foot reflexology 

rarely caused some reactions after the 

treatment such as fever, fatigue, dry mouth, 

aching, sweating, increase appetite, sweating, 

and increase urination with darker and 

stronger smell, increase bowel movement, 

ankle swelling, bruise, and varicose veins. 

The side effects are thought to be caused by 

the body‘s effort to eliminate toxic 

substances. If the participant experiences any 

of the side effects persistently, she may go to 

see the school nurse for help or to be checked 

by a medical doctor.    

5. Remind the participant to come back to 

receive the treatment again within the first 48 

hours of her next menstrual period.  

6. The participant is also asked to complete the 

Chinese Menstrual Distress Questionnaire 

(CMDQ), Chinese Menstrual Attitudes 

Questionnaire (CMAQ), and the Self-Care 

Scale for Dysmenorrhic Adolescents 

(ADSCS) after the second treatment session 

at home and mail them to the researcher 

using a pre-paid envelop. 

7. At the end of the 2nd treatment session, the 

participant will be given 2 follow-up 

questionnaire packages with pre-paid 

envelopes. Each package includes the NRS 

for Period Pain, CMDQ, CMAQ, and 

ADSCS which needs to be answered by the 

participant any day between 3rd and 7th day of 

the first and third menstrual period after the 

2nd treatment session.  

2m * the Numeric 

Rating Scale 

for Period Pain 

and vital signs 

sheet  

* 1 ear 

thermometer 

* 1 electronic 

sphygmomano

meter 

* Questionnaire 

packages with 

pre-paid 

envelops  
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Foot massage intervention protocol 

In this research, foot massage is used as placebo. Accordingly, it avoids putting 

pressure on specific reflexology areas. The protocol for foot massage is as follows: 

  

Before the intervention 

1. The researcher keeps fingernails trimmed and removes rings, watches, and 

any jewellery that may retard the treatment session. 

2. Assemble equipment: liquid hand washing soap, paper towels, non-perfumed 

foot lotion, Green alcohol rub, an Kendall Healthcare FirstTemp Genius 

Model 3000A Tympanic Thermometer, an Omron HEM-7070 electronic 

sphygmomanometer, a reflex stick, a throw blanket, a portable therapist bed 

with adjustable back rest, a chair, and a chart. 

3. Preparing environment: ensure foot massage is undertaken in a quiet and 

private treatment environment. 
 

During the procedure 

Procedure Explanation Time Equipment 

Position 1. Assist the participant to lie down on the 

portable therapist bed with adjustable 

backrest. 

2. Cover the participant with a throw blanket. 

3. Allow the participant to adjust to room 

environment before checking vital signs. 

0.5m * 1 throw blanket 

* 1 portable 

therapist bed 

with adjustable 

back rest 

Hand 

washing 

The researcher washes hands with warm water 2m * paper towels 

* liquid hand 

washing soap 

Asking 

Questions 

1. When did your menstrual flow start?  

2. Do you take any pain medication? If yes, 

when? 

3. When did you eat your last meal or snack? 

0.5m  

Explanation 

and check 

vital signs 

 

1. The researcher takes the random assignment 

envelopes to the participant and the 

participant choose one envelop to open and to 

determine group allocation before the start of 

the first treatment session.  

2. Explain to the participant that the treatment 

session will last 30 minutes, approximately 

15 minutes per foot and encourages the 

participant to tell the researcher her pain 

tolerance threshold during the treatment 

session.  

3. Ask the participant to rate her period pain on 

the Numeric Rating Scale for Period Pain 

(NRS for Period Pain)  

4. Check eardrum temperature 

5. Check blood pressure and heart rate 

2m * the Numeric 

Rating Scale 

for Period Pain 

and vital signs 

sheet  

* the 

thermometer 

* the electronic 

sphygmomano

meter 

 

Assessment 1. The researcher sits and assumes a natural and 

comfortable position at the end of the portable 

therapist bed in front of the participant‘s feet.  

2. Make general assessment of both feet and 

lower legs. Looks for cuts, wounds, 

0.5m  
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Procedure Explanation Time Equipment 

ulcerations, swelling, and fractures.  

Applying 

Green 

alcohol rub  

Uncover the feet and up to the knee. Then, 

applies a moderate amount of Green alcohol 

rub to hands and rubs hands together 

vigorously to warm them before applying to 

the participant‘s feet and lower extremities.  

0.5m * Green alcohol 

rub 

Foot massage 

sequences  

1. Left foot  

Applying non-perfumed foot lotion: apply a 

moderate amount of lotion to hands and rub 

hands together vigorously to warm them before 

the foot massage Stroking of the foot and 

lower extremity: (1) holding left foot in hands, 

starting at the top of the foot; a long, slow, firm, 

stroking motion all the way up to the ankle, then 

retrace to the top of the foot with a lighter 

stroke. (2) Cup one hand under the heel, behind 

the ankle to brace the foot and leg; stroking the 

ankle with the palm of the other hand. (3) Apply 

a moderate amount of lotion to hands and rub 

hands together vigorously again. (4) Stroking 

the lower extremity in line with the long axis of 

the limb from ankle to knee, then retrace to the 

ankle with a lighter stroking. Hands are used 

alternately. Repeat each step three to five 

timesMotion of the foot: (1) Toe pressing: 

hold the base of the toe firmly, the thumb on the 

plantar surface and the fingers on the dorsal 

surface, keep your fingers together and press 

down over the toes to plantar surface, then hold 

it for a few seconds, then release. Repeat this 

movement three times. (2) Toe rotation: hold 

the base of the toe firmly, the thumb on the 

plantar surface and the fingers on the dorsal 

surface, take the thumb and 1st two fingers of 

your working hand and rotate each toe, first in 

clockwise direction three times, and repeat in the 

opposite direction three times for each toe. 

Ankle flexion: cup one hand under the heel, 

behind the ankle to brace the foot and leg. (3) 

Flex the ankle to the dorsal surface, then to the 

plantar surface three times. (4) Ankle rotation: 

cup one hand under the heel, behind the ankle, 

to brace the foot and leg. Grasp all toes of the 

foot with the other hand and rotate the foot 

slowly at the ankle for three times in the 

direction of clockwise and three times in the 

anticlockwise direction Light stroking: toes, 

internal-lateral of the foot, the dorsal surface of 

the feet, external-lateral of the foot, the plantar 

surface of the foot, ankle of the foot, the lower 

extremity from the ankle to the knee. Repeat 

each area three to five times Pounding: from 

the outer-inferior of the knee down to middle of 

the lower extremity; pounding with the outer 

edge of the loose fist, keeping the hand and 

15m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* non-perfumed 

foot lotion 
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Procedure Explanation Time Equipment 

wrist relaxed while pounding. Repeat each area 

three to five times.     

2. Right foot    

 

 

15m 

Hand 

washing 

1. The researcher washes hands with warm 

water 

2. When the researcher washes hands, the 

participant is asked to rate her period pain on 

the NRS for Period Pain  

2m * paper towels 

* liquid hand 

washing soap 

* the Numeric 

Rating Scale for 

Period Pain and 

vital signs sheet 

Check vital 

signs and 

instruction 

 

1. Check eardrum temperature 

2. Check blood pressure and heart rate 

3. Ask the participants to rate her menstrual pain 

on the NRS for Period Pain 1 hour and 1 day 

after the intervention. Then, mail it to the 

researcher using a pre-paid envelop.  

4. The participant is told that foot reflexology 

rarely caused some reactions after the 

treatment such as fever, fatigue, dry mouth, 

aching, sweating, increase appetite, sweating, 

and increase urination with darker and 

stronger smell, increase bowel movement, 

ankle swelling, bruise, and varicose veins. 

The side effects are thought to be caused by 

the body‘s effort to eliminate toxic 

substances. If the participant experiences any 

of the side effects persistently, she may go to 

see the school nurse for help or to be checked 

by a medical doctor.    

5. Remind the participant to come back to 

receive the treatment again within the first 48 

hours of her next menstrual period.  

6. The participant is also asked to complete the 

Chinese Menstrual Distress Questionnaire 

(CMDQ), Chinese Menstrual Attitudes 

Questionnaire (CMAQ), and the Self-Care 

Scale for Dysmenorrhic Adolescents 

(ADSCS) after the second treatment session 

at home and mail them to the researcher using 

a pre-paid envelop. 

7. At the end of the 2
nd

 treatment session, the 

participant will be given 2 follow-up 

questionnaire packages with pre-paid 

envelopes. Each package includes the NRS 

for Period Pain, CMDQ, CMAQ, and ADSCS 

which needs to be answered by the participant 

any day between 3
rd

 and 7
th

 day of the first 

and third menstrual period after the 2
nd

 

treatment session.  

2m * the Numeric 

Rating Scale for 

Period Pain and 

vital signs sheet  

* 1 ear 

thermometer 

* 1 electronic 

sphygmomanom

eter 

* Questionnaire 

packages with 

pre-paid 

envelops  
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APPENDIX I: DISSEMINATION OF RESULTS 

Refereed publication 

Wu, B.-K., Gamble, J. & Moyle, W. (2009) Self-care strategies used by Taiwanese 

adolescents for the management of dysmenorrhoea. Journal of Pediatric and 

Adolescent Gynecology, 22 (2), e44-e45.  

 

International and state conference presentations 
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