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Abstract: Finger Tip Unit (FTU) is being considered as a means of quantifying dosages but rough guides are provided in 

literature and it is without psychometric value. The primary aims of this study were to determine reference values for 

FTU metric length (FTUML) and compare values of 6 different age groups. 600 participants were purposively recruited. 

The weight, height and selected anatomic girths were measured using standard procedures. The FTUML was measured 

from the tip of index finger to the distal palmar crease using an inelastic tape measure. Body Somatotype and BMI were 

computed. Descriptive and Inferential statistics were used to analyse the data. The mean FTUML for participants 

between 11 and 20 years, 21 and 30 years and other age groups were 2.5cm, 2.7cm and 2.4cm (SD = 0.3cm each) 

respectively, There was significant difference between the FTUs of different age groups (F= 15.37, P= 0.001). The 

FTUML of age group of 21-30 years was significantly higher than that of others (p=0.001). There was significant 

correlation between FTUML and height, wrist, ankle girths and body Somatotype (r- values= 0.410, 0.234, 0.472 and -

0.106 respectively, p<0.01). Age and other independent variables considered were significant predictors of FTUML 

(F=32.46, P=0.001). The variables contributed 39.9% to the prediction of FTUML. The predictive equation obtained for 

FTUML was valid (r = 0.63, p = 0.001). It was concluded that the Fingertip Unit Metric Length of the participants ranged 

between 2.4 and 2.7cm and it differed across different age groups. Age, height, weight, Body Mass Index, girths and 

somatotype were significant correlates and predictors of Fingertip Units Metric Length. 

Keywords: Topical Medications, Cream, Dosage Specificity, Anatomical Girths, Somatotype, Finger Tip Units Metric 

Length 

 

INTRODUCTION 

 The administrations of drugs are through 

different routes and this gives opportunity of choice 

among users. Transdermal application is of importance 

to physiotherapists, and choice of administration 

techniques lies among utilizing massage, iontophoresis 

and phonophoresis. There is increasing evidence 

supporting transdermal application against oral drugs 

especially in pain management for common neuropathic 

and musculoskeletal conditions [1]. The effect-risk ratio 

of topical formulations is currently considered as 

topmost priority [2]. The stratum corneum is an 

effective and selective barrier to drug permeation, 

hence, there is need for penetration enhancers and novel 

drug vehicles that will facilitate local drug delivery by 

overcoming skin resistance [3-5]. 

  

 Topical medications are in different forms 

such as gels, creams, ointments and lotions; and are 

usually administered epicutaneously through 

transdermal massage, iontophoresis or phonophoresis 

[6]. Topical application of NSAIDs had been reported 

to provide bioavailability and plasma concentrations of 

between 5% and 15% when compared to those which 

are delivered through the systemic [2]. Adequate 

knowledge of drug pharmacokinetic clarifies the 

relationship between dose, dose frequency, and 

intensity of pharmacological effects, disease and 

adverse events [7]. Quantifying appropriate and 

effective therapeutic dose of relevant medications has 

been the major bane of providing qualitative care for 

clients. Aside that bioavailability assessment and 

determining drug concentration in the skin layers for 

topical formulations remains a great challenge, it also 

appears that little focus is placed on adequacy of dosage 

and specificity for transdermal administration [8]. It has 

been very difficult to quantify the specific dose for 

cream or ointment to apply to an area. Appropriate 

dosage ensures drug effectiveness while overdose 

attracts risks of side effects [9, 10]. 
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Pharmacology education in physiotherapy 

training programmes in Nigeria appears non-fulfilling 

as concerted efforts were not directed to correcting 

indiscriminate use of dosages for topical medications 

[11]. The two major concepts used in the quantification 

of topical medications are the Fingertip unit and Dosing 

card. The dosing Card is a calibrated tool that ensures 

accurate dosage but only very few pharmaceutical 

companies manufactures it for dosage specificity while 

the fingertip unit is measurable easily. Appreciable 

efforts had been made to provide quantification for 

topical cream and gel using Finger Tip Unit (FTU). A 

FTU is defined as the amount of ointment, cream or 

other semi-solid dosage form expressed from a tube 

with a 5mm diameter nozzle, applied from the distal 

skin-crease to the tip of the index finger of an adult and 

it is a practical measure for determining dose of topical 

medications [12,13]. One FTU is enough to treat an 

area of the skin twice the “handprint” where 2 FTUs are 

equivalent to 1g [13].  

 

Finger Tip Unit is used in clinical practice to 

guide the amount of topical drugs that should be applied 

on the skin in other to minimize side effects and 

encourage adherence to therapy but rough guides are 

provided for both children and adults in the literature 

[14–18]. Aside this, FTU is still a subjective description 

without metric value or precise measurement. It has 

been very difficult to quantify the specific dose for 

cream or ointment [10]. Hence, there is need to provide 

normative data for different age groups and predictive 

equation for FTUML. The primary objectives of this 

study were to determine and compare reference values 

of Finger Tip Unit (FTU) as a metric length for 

different age groups; and also determine relationship 

between age, selected anthropometric variables, girths, 

body somatotype and FTUML. The study also aimed at 

deriving a predictive equation for FTU using the listed 

independent variables.  

 

EXPERIMENTAL SECTION  

The participants for this study were 600 

apparently healthy individuals within OAU Community 

and Ife central local government area of Osun state, 

Nigeria. 

 

Sampling Techniques 

 The participants were purposively selected 

and classified into 6 age groups namely: 10 – 20, 21 – 

30, 31 – 40, 41 – 50, 51 – 60 and 61 – 70 years. 

 

Inclusion and Exclusion Criteria 

 The subjects were between the ages of 10 and 

70 years and were without skin impairments/lesion in 

any part of the body. Physically challenged individuals 

were excluded from the study. 

 

 

Instruments 

 The major test instrument was a Tape rule 

that was calibrated in centimeters. It was measured to 

the nearest 0.1 centimeter. This was used to measure 

girth, leg length, Fingertip unit (FTU) and determine 

body somatotype. Other instruments were weighing 

scale (Inter ikea systems B.V, 1999) that was calibrated 

from 0-120kg. It was used to measure the body weight 

of participants in kilograms to the nearest 1.0kg and 

Height meter that was calibrated in inches and 

centimeters. It was also measured to the nearest 0.1 

centimeter.  

 

Procedure 

 The Research and Ethics committee of the 

Institute of public health, Obafemi Awolowo 

University, Ile Ife, Osun state, Nigeria granted approval 

for the study and all the participants consented to 

participate. The purpose and procedures of the research 

work was explained to each subject. A standard and 

validated inelastic tape measure (calibrated in 

centimeters) was used to measure the Fingertip unit 

Metric Length (FTUML) and it is the distance between 

the distal skin-crease and the tip of the index finger of 

each participant (figure 1).  

 

 
Fig-1: Fingertip unit metric length 

  

 In research, the FTU has been used to 

standardize the amount of cream being applied in 

clinical research studies. The weight of each participant 

was measured using a standard bathroom weighing 

scale. The height was measured using a height meter 

with the participant standing upright, both arm hanging 

at the sides while standing against the height meter 

placed against the wall with participants heels, back and 

occiput touching the height meter. The arm girth was 

measured on the right side of the body. The arm was 

relaxed and hanging by the side. It was measured at the 
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bulkiest part of the bicep brachii muscle, 

circumferentially. The forearm girth was also measured 

at the bulkiest part of the common extensors group of 

muscles while the wrist girth was measured 

circumferentially at the level of the radial styloid. The 

low-back girth was measured circumferentially at the 

superior tip of both iliac crests. The thigh girth was 

measured 5cm below the gluteal fold (buttock crease) of 

each participant while the Knee girth was measured 

circumferentially at the knee joint and the ankle girth 

was assessed across the tips of medial and lateral 

malleoli. Somatotype was obtained for all recruited 

participants through computation by dividing height in 

centimeter by value of wrist circumference in 

centimeter (Grant et al, 1981). The standard 

measurements were equal for all the participants in each 

age group. 

 

Data analysis 

 The data was analysed using descriptive 

statistics of mean and standard deviation. Also, 

Pearson’s product moment correlation was used to 

determine relationship between age, height, weight, 

somatotype, girth and Fingertip unit Metric Length 

(FTUML). The paired and student t-tests and Analysis 

of Variance was used to compare FTUML and girths 

while multiple regression analysis was used to 

determine the predictive ability of the selected 

independent variables. The version 23 of Statistical 

Package for social Sciences (SPSS 23) was used to 

analyze the data. 

 

RESULTS  

The participants comprised of 259 males 

(43.2%) and 341 females (56.8%). Table 1 shows the 

gender distribution of each age group. The mean values 

of age of participants between 11 and 20 years was 18 

±2.2 while that of height, weight and body mass index 

were 1.6 ±0.1m, 54.0 ±10.9kg and 20.6 ±4.1 

respectively. The mean values for other age groups are 

presented in Table 2. The mean values of selected girths 

measurement for the age group 11-20 years are arm, 

0.25 ±0.03m and fore-arm, 0.23 ±0.02m. Other values 

for girths at the wrist, low-back, thigh and ankle for 

other age groups are in Table 3. The mean values for 

body somatotypes for participants within the age group 

of 11-20 years were 10.4 ±0.8 while that age group 21-

30 was 10.3 ±1.0. Other mean values are presented in 

Table 4. The result of student t-test showed that there 

was significant difference between the FTU of male and 

female participants (t =7.32, p =0.001), (Table 5). 

 

Table 1: Gender distribution of each age group 

 
 

Table 2: Mean values of age and selected anthropometric variables of the age groups 
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Table 3: Mean values of girth measurement for each age group. 

 
 

Means values of fingertip unit metric length 

(FTUML) for each age group 

The mean value for FTUML for participants 

within the age group 11-20 years was 2.5±0.30cm while 

that of participants of age group 21-30 was 2.7 ±0.3cm. 

Other values are presented in Table 6. The results of the 

Analysis of Variance (ANOVA) showed that there was 

significant difference between the FTUMLs of different 

age groups (F= 15.37, P= 0.001) (Table 5). The result 

of the Post Hoc analysis showed that the FTUML of the 

participants within the age group of 21-30 years was 

significantly higher than that of other groups (p=0.001), 

(Table 7).  

 

Table 4: Mean values of Body Somatotypes 

 
 

Table 5: Comparison of male and female Fingertip Units Metric Length (FTUML) 
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Table 6:    Mean value of fingertip unit for each age group 

 
 

Table 7: Result of Post Hoc analysis for FTUML 

 
 

Comparison of girth measurements for different age 

groups 

The result of ANOVA showed that there was 

significant difference between bicep-arm girth of 

different age groups (F=17.72, p=0.001). The results 

comparing girth measurement of other selected 

anatomical body parts are presented in Table 8 and 

Table 9. The results of Post Hoc analysis (LSD) showed 

that the arm girth of participants within age group 10-20 

years was significantly lower than that of other age 

groups and that of group 4 was significantly greater 

than that of group 6 (Table 10-16). 

 

Correlation between selected anthropometric 

variables, girth value and FTUML   

The result of the Pearson Product Moment 

Correlation sowed that there was no significant 

correlation between Fingertip Unit metric length and 

weight, arm and forearm girths. However, there was 

significant correlation between FTUML and height, 

wrist and ankle girths (r- values= 0.410, 0.234, 0.472 

respectively) at p<0.01. There was also significant 

correlation between FTUML and age, BMI and body 

somatotype (r- values= -0.244, -0.133, -0.106 

respectively) at p<0.01. Other correlations are presented 

in Table 17. 
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Table 8: Comparison of Bicep-arm, Fore-arm, and Wrist girth measurements of different age groups 

 
 

Table 9:  Comparison of Low-back, Thigh, and Ankle girth measurements of different age groups 
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Table 10: Post Hoc analysis for Arm girth measurement 

 
 

Table 11: Post Hoc analysis for Forearm girth measurement 
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Table 12: Post Hoc analysis for Wrist girth measurement 

 
 

Table 13: Post Hoc analysis for Low back girth measurement. 

 
 

Result of multiple regression analyses for Finger Tip 

Unit Metric Length 

The result of the linear Regression analysis 

showed that Age, Weight, height, body somatotypes 

and selected anatomical body girths are significant 

predictors of Fingertip Unit Metric Length (FTUML), 

(F=32.46, P=0.001). The result showed that all the 

independent variables contributed 39.9% to the 

prediction of FTUML. The ankle girth was the highest 

contributor to the prediction of FTUML (22.2%), 

(Table 18). The predictive equation obtained for 

FTUML is: 

FTUML = -0.902 + (Age x - 0.003) + (Height x 3.08) + 

(Weight x -0.02)  + (BMI x   0.04) + (Arm girth x  - 

0.51) + (Forearm girth x  - 0.07) + (Wrist girth x  - 

2.13) + (Low back girth x 0.08) + (Thigh girth x 0.25) 

+ (Knee girth x - 0.44) + (Ankle girth x4.18) + 

(Somatotype x  - 0.16, [ values in meters] 
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Discussion 

The efficacy of drug depends on adequacy of 

dosage administered. Several studies in 

pharmacophysiotherapy had used FTU in clinical trials 

but these are mostly based on estimations. Onigbinde et 

al estimated 1 FTU of magnesium sulphate gel for a 

clinical trial using iontophoresis in resolving bicep 

brachii spasticity in stroke survivours while several 

others estimated 2 FTUs (1g) of topical glucosamine 

sulphate, methyl salicilate and non-steroidal 

inflammatory drugs for on knee joint [20 – 24]. The use 

of quantitative method will provide accuracy, 

documentation and specific dosage for topical 

medications, and also enhance effectiveness and 

consistency. Reference values are commonly used to 

contextualise the understanding of measured values 

[25]. The provision of reference values for maximum 

isometric muscle force for individual muscle groups 

had given opportunity to qualify muscle force and 

evaluate the possible effects of therapy [25 – 27]. 

  

 The result showed that the Finger Tip Unit 

Metric Length (FTUML) of the participants for 

different age groups ranged between 2.4 and 2.7cm. 

The metric length found for the FTU of those within the 

age group of 21-30 years was significantly higher than 

that of other groups. This study is in a verdant area of 

pharmacophysiotherapy; hence, it is difficult to 

compare this outcome with previous study. However, 

our current finding suggests that the use of 

physiotherapist’s FTU to quantify dosage of topical 

medications might be inappropriate. It is suggestive that 

the FTUML of patients or clients should be used to 

quantify the required doses. It also suggested that one 

FTU (0.5 gram) is equivalent to a range of 2.4 to 2.7cm 

length of a cream depending on the age group. Precision 

of doses is paramount; if topical medication is 

inadequate, it won’t be effective and if overdose is 

massaged, there may be risk of side effects [10].  It is 

noteworthy that the suggestion that one FTU is used to 

treat an area of skin on a child equivalent to twice the 

size of the flat of an adult's hand with the fingers 

together may be inappropriate, although, this was 

suggested by National Eczema Society for children 

between 3 months and 10 years old [28]. However, the 

current findings found that there was no significant 

difference between the FTUs of age groups between 31 

and 70 years. This also suggested that the same FTU 

can be used for patients within these groups. Two FTU 

had been documented to be equivalent to one gram and 

that it is adequate to treat an area of the skin twice the 

“handprint”. The Rule of Hands states that “4 hand 

areas = 2FTU =1g” [13]. By our current finding, 2 FTU 

will range between 4.8cm and 5.2cm FUTML; and the 

area covered by 2.4 - 2.7cm FTUML will be 312cm
2
 in 

men and 257cm
2
 in women depending on age if 

previous values of areas covered are referred to in 

literature [13].  

  

 Furthermore, the FTUML of male was 

significantly higher than that of the female. The clinical 

implication of this study is that the same quantity of 

drugs or FTU cannot be assumed for both genders. 

Findings had shown that one FTU weighs 0.49g in men 

while it weighed 0.43g in women [13]. Also, previous 

reports had inferred gender-based differences in 

pharmacodynamics and this can manifest as differences 

in quantity and efficacy of drugs. It has become 

increasingly important to separate doses for men and 

women as responses have been noted to vary as a result 

of gender difference [29 – 34]  .  

  

Table 14: Post Hoc analysis for Thigh girth measurement 
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 We observed significant variations in values 

of selected anatomical girths across different age 

groups. There were also significant positive correlations 

between Fingertip Unit metric length; wrist and ankle 

girths. These implied that girth values differed across 

different age groups; hence, different anatomical parts 

require different doses. Furthermore, there was 

significant negative correlation between Fingertip Unit 

metric length and body Somatotype. There are different 

patient’s body built (ectomorph [small], mesomorph 

[medium] and endomorph [large]), hence, the outcome 

of this study implied that the larger the body built, the 

lower the FTUML. This also buttressed the 

inappropriateness of generalizing doses using the FTU 

of the physiotherapists for all patients. The result of the 

linear Regression analysis showed that age, weight, 

height, anatomical girths and body somatotypes are 

significant predictors of Fingertip Unit Metric Length 

(FTUML). All the selected independent variables 

contributed only 39.9% to the prediction of FTUML. 

However, we considered the co-efficiency of 

determination (R
2
 = 0.40) to be "moderate goodness of 

fit." for the selected independent variable as the normal 

ranges between 0 and 1.  An R
2
 of 1 indicates that the 

regression line perfectly fits the data. In regression, 

the R
2
 coefficient of determination is a statistical 

measure of how well the regression line approximates 

the real data points. The predicted value obtained from 

the predictive equation obtained from this study was 

significantly higher than the measured but there was a 

positive correlation between the two. The moderately 

high correlation (r = 0.63, p = 0.001) observed in this 

study showed the validity of the predictive equation. 

The difference in mean value obtained between the 

predictive and actual measurement might be attributed 

to other independent variables that are not considered in 

this study. 

 

Table 15: Post Hoc analysis for knee girth measurement 
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Table 16: Post Hoc analysis for Ankle girth measurement 

 
 

CONCLUSION  
It was concluded that the metric length for 

Fingertip Unit (FTUML) of participants ranged between 

24 and 27cm and it differed across different age groups 

between 10 and 70 years. Furthermore, there was 

significant correlation between Fingertip Unit Metric 

Length, wrist and ankle girth; and body somatotype. 

The selected independent variables (age, height, weight, 

Body Mass Index, anatomic body girths and 

somatotype) were significant predictors of Fingertip 

Unit metric length (FTUML). The outcome of this 

study advocates that the fingertip unit metric length of 

the patients, anthropometric values and body 

Somatotype should be taken into consideration when 

determining specific doses for topical medications. 

  

Table 17: Correlation between selected Anthropometric variables, girth values and FTUML 
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Table 18: Percentage contributions of independent selected variables 

 
 

REFERENCES   

1. Woolf, C. J., & Salter, M. W. (2000). Neuronal 

plasticity; increasing the gain in pain. Science, 

288(5472), 1765-1769. 

2. Heyneman, C. A., Lawless-Liday, C., & Wall, G. 

C. (2000). Oral versus topical NSAIDS in 

rheumatic diseases. A comparison drugs.60, 555-

574. Accessed on January 15, 2007 from 

http://www.C.S.P.org.uk/physiotherapy/what is 

physjo.cfm.  

3. Morgan, C. J., Renwick, A. G., &  Friedmann, P. S. 

(2003). The role of stratum corneum and dermal 

microvascular perfusion in penetration and tissue 

levels of water -soluble drugs investigted by 

microdialysis. Brithish Journal Dermatology, 

148(3), 434-43. 

4. Resis, W., Schmid, K., Botta, L., Kobayashi, K., 

Moppert, J., Schneider, W., Sioufi, A., Strusberg, 

A., & Tomasi, M. (1986). The percutaneous 

absorption of diclofenac.Arzneimittelforschung, 

36(7), 1092-6. 

5. Moore, R. A., Tramer, M. R., Carroll, D., Wiffen, 

P. J., & McQuay, H. J. (1998). Quantitative 

systematic review of topically applied non-steroidal 

anti-inflammatory drugs. Brithish Medical Journal, 

316, 333-338. 

6. Onigbinde, A. T., Kumbuzi, M., Olaogun, M. O., & 

Afolabi, J. O. (2014). Side effects of Non-Steroidal 

Anti-Inflammatory Drugs: The experience of 

patients with musculoskeletal disorders. Submitted 

for publication in America Journal of health 

Research. 

7. Mcleod, H. L. (2003). Clinical pharmacology; The 

medicine publishing company ltd. Physiotherapy, 

105-108(64), 17-23. 

8. Nair, A., Jacob, S., Al-Dhubiab, B., Attimarad, M., 

& Harsh, S. (2013). Basic considerations in the 

dermatokinetics of topical formulations Jonathan 

D, Allen R (2009). Chosing Topical 

Corticosteroids.American family physician, 79, 2. 

Brazilian Journal of Pharmaceutical Sciences, 

49(3). 

9. Australian Medicines Handbook. (2010). Topical 

steroids- How much do i use? Accessed on 

February 20, 2017, from www.amh.net.au 

10. Teslim, O. A., Bamitale Kayode, D. S, Olaogun 

Matthew, O. B., Olukemi, M, O., Elubode, A. G., 

& Emmanuel, O. (2013). Opinion and knowledge 

of Nigerian physiotherapists on relevance and 

usefulness of pharmacology education on dosage of 

topical medications. International journal of 

pharmacology, 2 (4), 55 – 63. 

11. Finlay, A., Edwards, P., & Harding, K. (1989). 

Fingertip unit in dermatology. Lanclet, II, 155. 

12. Long, C., & Finlay, A. (1991). The fingertip unit : a 

new practical measure. Clin Exper Dermatol, 16, 

444-446. 

13. Lansbury, G., & Sullivan, G. (1998). 

Physiotherapists and Drug Administration: a survey 

of practices in New South Wales.Aust. J. 

Physiother, 44, 231-237. 

14. Futamura, M., Ito, K., Otsuji, K.,  Hirayama, M., 

Hayashi, K., Ohya, Y., & Mauko, I. (2009). Effects 

of skin care school, a parental education program 

on childhood atopic dermatitis conducted during 

short hospitalization stays. Arerugi, 58(12), 1610-8. 

15. McHenry, P., Williams, H., & Bingham, E. (1995). 

Management of atopic eczema. Joint Workshop of 

the Brithish Association of Dermatologist and the 

Royal College of Physicians of London.BMJ, 

310(6983), 843-847. 

16. Diffey, B. (2004). What can be done to reduce 

personal ultraviolet radiation exposure? Chapter 13 

in: Prevention of Skin cancer. Kluwer Academic 

Publishers, Dordrecht. 

http://scholarsmepub.com/sjmps/


 

 

Onigbinde Ayodele Teslim et al.; Saudi J. Med. Pharm. Sci.; Vol-3, Iss-7A (Jul, 2017):728-740 

Available Online:  http://scholarsmepub.com/sjmps/   740 
 
 

17. Feldman, S., Horn, E., Balkrishan, R., Basra, M., 

Finlay, A., McCoy, D., & Van de Kerkhof, P. 

(2008). Psoriasis: Improving adherence to therapy. 

J Am Acad Dermatol, 59, 1009-1016. 

18. Grant, J. P., Custer, P. B., & Thurlow, J. (1981). 

Current techniques of nutritional assessment. 

Surgical Clinics of North America, 61, 437–463. 

19. Teslim, O. A., Olaogun, M. O. B., Olayinka, O. A., 

Ayobami, S. A., Bamitale Kayode, D. S., Abiola, 

O., & Elubode, A. G. (2103). Electromotive drug 

administration of magnesium sulphate on spastic 

biceps brachii of stroke survivors: A Technical 

report. Online Journal of Medicine and Medical 

Science Research, 2(4), 38-43 

20. Teslim, O. A., Daniel, A. O., Nesto, T., & Adesola, 

O. (2014). Comparative Effects of a Single 

Treatment Session Using Glucosamine Sulphate 

and Methyl Salicylate on Pain and Hamstring 

Flexibility of Patients with Knee Osteoarthritis, 40-

44, 27. 

21. Onigbinde, A. T., Talabi, A. E., Ojoawo, A. O., 

Adedoyin, R. A., Onifade, O. A., Olaitan, O. L., 

Oniyangi, S., & Belloni, O. (2010). Effects of 

glucosamine sulphate iontophoresis on hamstring 

flexibility of subjects with knee osteoarthrtitis. 

Medicinal Sportiva- Journal of Romanian Sports 

Medicine, 4 (3), 1405 – 1410. 

22. Onigbinde, A. T., Ogunye, O. M., Bamitale, K. D. 

S., Adetoogun, G. E., Ojoawo, A. O., 

Kambalametore, S. V. K., Margaret, W., & 

M’kumbuzi, V. (2013). Comparative effects of 

different concentrations of sorbitan monooleate on 

Electromotive administration of diclofenac 

diethylamine in subjects with knee osteoarthritis. 

Medicina Sportiva, IX, (2), 2116-2122. 

23. Teslim, O. A., Rotimi, O, A., Kamil, L., & Isaac, S. 

O. (2016). Symptoms-modifying Effects Of 

Electromotive Administration Of Glucosamine 

Sulphate Among Patients With Knee Osteoarthritis. 

Submitted for publication in Hong kong journal of 

Physiotherapy. 

24. Beastall, S. (2016). Q Science > QP Physiology, 

Doctoral Thesis, School of Human and Health 

Sciences. 

25. Bohannon, R. (1997). Reference Values for 

Extremity Muscle Strength Obtained by Hand-Held 

Dynamometry from adults aged 20-79 years. 

Archieves of physical and medical rehabilitation, 

26-32. 

26. Beenakker, & Ernesto, A. (2005). Duchenne 

muscular dystrophy quantification of muscular 

parameters and prednisone therapy. Acessed on 

February 2, 2017, from 

http://www.rug.nl/research/portal. 

27. National Eczema Society. (2012). Fingertip Units 

for Topical Steroids.  www.eczema.org. . Accessed 

on the 20
th

 February 2017. 

28. Fadiran, E., & Zhang, L. (2015). Effects of Sex 

Differences in the Pharmacokinetics of Drugs and 

Their Impact on the Safety of Medicines in 

Women. Springer International Publishing 

Switzerland 2015. M. Harrison-Woolrych (ed.) 

Medicines For Women,. doi:10.1007/978-3-319-

129-12406-3_2 

29. Schwartz, J. (2003). The influence of sex on 

pharmacokinetics. Clin Pharmacokinet, 42(2), 107-

121. 

30. Schwartz, J. B (2007) The current state of the 

knowledge on age, sex and their interactions on 

clinical pharmacology. Clin Pharmacol Ther 82(1), 

87–89 

31. Franconi, F., & Campesi, I. (2014). 

Pharmacogenomics, pharmacokinetics and 

pharmacodynamics:interaction with biological 

differences between men and women. Br J 

Pharmacol, 171(3), 580-594. 

32. Franconi, F., Brunelleschi, S., & Steardo, L. 

(2007). Gender differences in drug responses. 

Pharmacol Res , 81-95. 

33. Parekh, A., Fadiran, E. O., & Uhl, K. (2011). 

Adverse effects in women: implications for drug 

development and regulatory policies. Expert Rev 

Clin Pharmacol, 4(4), 453-466. 

http://scholarsmepub.com/sjmps/
http://www.sciencepublishinggroup.com/journal/paperinfo?journalid=656&doi=10.11648/j.ajhr.s.2014020501.18
http://www.sciencepublishinggroup.com/journal/paperinfo?journalid=656&doi=10.11648/j.ajhr.s.2014020501.18
http://www.sciencepublishinggroup.com/journal/paperinfo?journalid=656&doi=10.11648/j.ajhr.s.2014020501.18
http://www.sciencepublishinggroup.com/journal/paperinfo?journalid=656&doi=10.11648/j.ajhr.s.2014020501.18
http://www.medicinasportiva.ro/SRoMS/english/Sport%20Medicine%20Journal.html
http://www.medicinasportiva.ro/SRoMS/english/Sport%20Medicine%20Journal.html
http://www.rug.nl/research/portal
http://www.eczema.org/

