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Abstract: Nutritional status can be assessed using a person’s height. Sometimes it is difficult to 

quantify for example in bedrest patient or abnormal stature, so it needs an alternative anthropometric 

measurement, such as height estimation based on long-bones measurement. Little information is 

available about the accuracy of these measurements, especially in deutero-malay ethnic. The present 

study aimed to compare accuracy for estimating height from several long-bones lengths to search an 

accurate anthropometric formula for nutritional status assessment. This study used an observational 

analytic method with cross sectional approach. The samples are students of Medical Faculty of 

University of Jember that meet the inclusion and exclusion criteria. Data were analyzed with 

Kolmogorov-Smirnov test, Pearson Correlation test and linear regression. The method is by 

measuring height with microtoise and bones length with medline. The result showed strong and 

positive (r > 0.5) correlation between height and length of long-bones, so linear regression can be 

done. Among ulna, femur, humerus and radius bones, femur formula showed the highest accuracy 

both in men (r right = 0.904; left =0.906) and women (r right = 0.911; left = 0.900). We conclude 

that anthropometric formula from estimation of height by length of femur is the most accurate from 

all formula, thus the most preferable to be used for height estimation in deutero-malay ethnic when 

assessing nutritional status.   
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Introduction  

Measurement of height is very important both for children, adults, and elderly (elderly). This is important 

because by knowing a person's height, his or her nutritional status can be assessed. Assessment of nutritional 

status is often done by calculating the body mass index (BMI). BMI is measured by weight ratio (in 

kilograms) divided by squared height (in meters) (Goon, et al, 2011). Therefore we need accurate height 

measurement. The usual measurement of height is by measuring from the top of the head (vertex) to the tip of 

the heel in an upright position or called the stature (Barbosa, et al, 2012). In some cases where height cannot 

be directly determined, as in the case of individuals with disabilities, we needs an alternative height 

measurement to asses nutritional status. Disability is the abnormality of limb shape from birth and due to 

abnormal growth including spinal deformities. In addition also in individuals who have difficulty to stand 

because of using a wheelchair, neuromuscular weakness and in individuals with amputation conditions. (Goon 

et al, 2011). 

Based on a survey conducted by WHO, the number of people with disabilities worldwide by age 15 years and 

over in 2013 is 975 million people, or about 19.4% of the total world population, while for under 15 years 

reaches 190 million people or about 3.8% of the world's total population. Based on WHO (2013) data, 65% of 

people with disabilities worldwide come from poor and developing countries. Indonesia is one of developing 

country with a large number of people with disabilities. Indonesia ranks second in Southeast Asia after 
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Vietnam as a country with a disability number reaching 3.5 million from the total population of Indonesia 

(WHO, 2013). The number of people with disabilities in Indonesia reaches 1,652,741 people and 67,5% of 

them are in productive age (18 - 60 years old). Leg disabilities accounts up to 33.75%, while the other 12% 

have body deformities (BPS, 2013). 

Height has an important role in determining nutritional status and hence we required the need for a good 

height estimators for individuals with disabilities and other conditions that might cause height cannot be 

determined directly. Therefore, if the estimation of the height is done by using an unsuitable tool it will have 

an impact on the calculation of energy needs that are not in accordance with nutritional status. It then 

encourages the development of research on accurate height measurement alternatives. One of the alternative 

height measurements can be performed on people living on a percutaneous basis (Madden, et al, 2012). The 

results show that long bones can be used to formulate a high-estimate formula because long bones have a 

linear relationship with height (Reinhard, et al, 2013). Linear regression formulations derived from one or 

more body parts may be used for estimation of height (Krishan and Sharma, 2007, Chikhalkar, et al, 2010, 

Ahmed, 2013). The use of a linear regression formulation to determine an estimation of height based on a 

particular body part is an accurate method compared to other methods (Tsokos, 2008). 

In Indonesia, the Ministry of Health has not established an official alternative method of measuring height in 

specific conditions (where height cannot be measured directly). One alternative height measurement using 

long bones is to use the length of the humerus, radius, ulna and femur. Several studies of the effectiveness of 

bone length of humerus, radius, ulna and femur as high estimators were performed in various age, ethnic, and 

gender groups (Ilayperuma, et al, 2010, Thumar, et al, 2011, Prasad et al, 2012, Barbosa et al, 2012, 

Honandar, 2014) with good correlation results. According to Ozaslan (2006), ulna has a better accuracy than 

the other long bones of the upper extremities. The British Association for Parenteral and Enteral Nutrition 

recommends the length of the ulna as an alternative to individual height measurements for the assessment of 

nutritional status. In addition, as an alternative measurement, we may also use the length of the lower 

extremity bone such as femur. The estimate formula of height by using the length of the bone of the femur 

percutaneus has the best accuracy when compared with the long bones of other lower extremities (Itsna, 

2015). 

The use of long bone length as an estimator of height is limited to specific populations, races and 

environments. Therefore, further testing is required when it is done with different areas, populations, and 

races. In addition, differences in a person's height is affected by several factors, one of which is gender. The 

average male height is greater than the female.  Therefore, we need to separate the formula of height 

estimation between men and women (Schell, et al, 1985, Papaloucas, et al, 2008). Research on height 

measurement alternatives using humerus, radius, ulna and femur length is still rare in Indonesia especially in 

deutero-malay ethnic and it is still very rare to distinguish by sex. Therefore, the researcher is interested to 

develop the estimation formula of height by using humerus, radius, ulna and femoral length of bone in each 

gender.  

Methods  

This research used observational analytical method with a cross sectional approach and consecutive sampling 

technique. This study was conducted at the Faculty of Medicine, University of Jember in November 2016. 

The study population is 3rd and 4th year students of Faculty of Medicine, University of Jember with the age 

of  more than 21 years old. Slovin formula used to calculate the sample size in this study to obtain 

representative sample and more definite or close to the existing population (Sugiyono, 2010). Based on a 

population of 102 persons with an error rate set to 5% or 0.05, then the minimum sample size in this study is 

81.2 (rounded to 82). This research involving 88 subjects who fulfilled the inclusion criteria of being able to 

stand upright, including in the deutero-malay ethnic (Javanese, Sundanese, Madurese, Balinese, Acehnese, 

Minangkabau, Lampung, Makasar, Bugis, Manado and Minahasa tribes) and willing to sign informed 

consent, as well as the exclusion criteria of having a history of fractures on the upper and lower extremities. 
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The method used is measuring height from vertex to heel by using microtoise capacity of 200 cm. Then 

measure the length of the humerus bone from the major tuberosity to the lateral epicondyle, the radius length 

of the radius from the radii cap until the Styloideus radii processus, the ulna length from the tip of the elbow 

(olecranon process) to the middle of the protruding bone at the wrist (styloid process) and the border of the 

femur is determined by palpation and then measured from the femoral major trochanter to the lateral condyle 

of the femur using a 150 cm tape measure capacity.  

The data obtained were analyzed using IBM SPSS Statistics software version 20.0. The test was Kolmogorov 

Smirnov normality test. Because the result of normality test p> 0,05 (normal distributed data) then Pearson 

Correlation test was done. After that, the Linear Regression test was done to determine the approximate 

formulation of height. This research has got permission of ethical clearance from ethics commission of 

Medical Faculty of Jember University. 

Results and Discussions 

Total number of female respondents (65.9%) is more than the number of male respondents (34.1%). It is 

because of the limitation of the total population that the number between men and women have a large 

difference. In the results of the study, the average height in men is 167.58 cm, higher than the female height 

of 156.99 cm (Table 1). This result is relevant with theory that the comparison of male height to woman is 

100 : 90. The difference can also be influenced by male activity factor which tend to be more severe than 

female (Schell, et al, 1985, Papaloucas, et al, 2008). Therefore, looking for height requires a separate formula 

between men and women. Respondent age range is between 21 and 23 years with mean of 21.23. From the 

data obtained the average length of humerus and radius is longer on the right side of both the male and 

female, while ulna and femur slightly longer on the left side (Table 1).  

Table 1  Descriptive data of deutero-malay ethnic samples in this study.*  

Skeletal Element n Minimum Maximum Mean Std. Deviation 

Male Right:           

Humerus 30 26 33.85 29.9 1.5 

Radius 30 19.75 27.65 23.09 1.5 

Ulna  30 21 30 26.46 1.94 

Femur 30 38.01 46.31 42.08 2.11 

Male Left: 

     Humerus 30 26 33.85 29.85 1.52 

Radius 30 19.75 27.65 22.93 1.49 

Ulna  30 21 30 26.53 1.94 

Femur 30 37.98 46.11 42.09 2.1 

Female Right: 

     Humerus 58 24 31.25 27.46 1.69 

Radius 58 17.9 24.85 21.03 1.43 

Ulna  58 21 28.5 25.43 1.75 

Femur 58 33.67 44.34 38.96 2.36 

Female Left: 

     Humerus 58 24 31.25 27.44 1.69 

Radius 58 17.9 24.85 20.98 1.43 
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The regression equation is calculated separately for each side and for each limb dimension as body height = a 

+ bx, where "a" is the regression coefficient of the dependent variable ie height and b is the regression 

coefficient of the independent variable ie the length of the limb (length Humerus bone and radius bone length) 

and "x" denotes measurements of limb length or bone calculated (Krishan and Sharma, 2007). r square (r2) or 

coefficient of determination is to measure the quality or accuracy of the regression equation that gives the 

proportion or percentage of total variation in the dependent variable (height) described by the independent 

variable (long bone length) (Anupriya and Kalpana, 2016). Accuracy of the resulting formula is said to be 

better if r square is approaching 1 (one). The resulting formula from linear regression can be seen in Table 2.  

Table 2  Regression formula for height estimation of deutero-malay ethnic samples in this study and statistic 
parameters.*  

Skeletal Element n Regression Formula r r
2
 

Male Right: 

    Humerus 30 71.440 + (3.215 x Right Humerus) 0.862 0.743044 

Radius 30 96.173 + (3.092 x Right Radius) 0.828 0.685584 

Ulna  30 105.156 + 2.321 (Right Ulna) 0.818 0.669124 

Femur 30 68.096 + 2.339 (Right Femur) 0.904 0.817216 

Male Left: 

    Humerus 30 73.272 + (3.159 x Right Humerus) 0.851 0.724201 

Radius 30 95.80 + (3.131 x Radius Left) 0.827 0.683929 

Ulna  30 105.190 + 2.313 (Left Ulna) 0.822 0.675684 

Femur 30 66.974 + 2.365 (Left Femur) 0.906 0.820836 

Female Right: 

    Humerus 58 93.782 + (2.300 x Right Humerus) 0.868 0.753424 

Radius 58 100.737 + (2.673x Right Radius) 0.852 0.725904 

Ulna  58 93.239 + 2.643 (Right Ulna) 0.803 0.644809 

Femur 58 94.101 + 1.610 (Right Femur) 0.911 0.829921 

Female Left: 

    Humerus 58 93.847 + (2.300 x Left Humerus) 0.863 0.744769 

Radius 58 101.145 + (2.659 x Left Radius) 0.848 0.719104 

Ulna  58 95.386 + 2.549 (Left Ulna) 0.803 0.644809 

Femur 58 94.046 + 1.611 (Left Femur) 0.9 0.81 

*All regression formulas are in centimeters 

The correlation test result showed there is a significant relationship so the linear regression analysis to 

determine the estimation formula of height based on the length of the humerus, radius, ulna and femur can be 

done. This is consistent with the theory that long bones with height have a linear relationship (Glesser and 

Trotter, 1958). That makes a certain bone length can be used to formulate a formula for estimating height by 

linear regression analysis. Accuracy of anthropometric formula of height based on left femur for male and 

right femur for female bone length have the best accuracy among all formulas of height estimation obtained 

Ulna  58 20.8 28.5 25.53 1.81 

Femur 58 33.54 44.52 38.97 2.36 

*All measurements are reported in centimeters 
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because the value of r and r square are 0.91 and 0.91 or 0.82 and 0.83. It means that the formulas represent 82 

and 83 percent of the samples height variance. This is probably because femur contributes directly to height 

(Nor, et al, 2013) . In addition, based on Anderson's (1993) study on long bone contribution to growth, femur 

contributes 36% to growth and height in both sexes, while other bones contribute less than 30%. 

The estimated height formula generated in this study was compared with the estimation formula of some 

previous studies. From the results of these analyzes, it turns out the estimative formula of researchers and 

estimative formula of UGM’s Body Anthropology (Kusuma and Yudianto, 2010) shows the results of 

measurements close to the actual height of respondents. This happens because the age range of research 

subjects is almost the same. The study subjects from the Anthropology of the Orthodontology were 25 to 30 

years old while in this study were 21 to 23 years old. In addition, subjects in anthropological studies have the 

same racial race with the subject of this study, which is the mastoloid malayan race. This is also in accordance 

with the research conducted by Akhlaghi, et al (2012) that height is affected by various factors of age, gender, 

environment, and race of the subjects. 

 

                     

Figure 1 Comparison Between Researchers' Formulas with Some Other Formulas. Measurement based on sample of male 

height 176.5 cm showed by dash line. White, black and gray bar each represent height estimation using UGM’s body 
anthropology formula, this study formula and Trotter Gleser formula.  

From the regression formula obtained then the researcher also tried to test with other existing formulas such 

as Trotter Gleser’s formula (1958). The bone length used in this study is percutaneous, which is still covered 

in joints, muscles and skin, while the formula to be compared is based on the bone in a dry state, so to insert 

into the existing formula must first reduce the measurement value of 2.5 cm (Devinson, 2009). Figure 1 

showed that the researcher's formula, Trotter Gleser formula, and UGM's Body Anthropology formula have a 

similarity or close to the actual height of the respondent for humerus length based. This is because the sample 

of Trotter Gleser's research uses the subject of the mongoloid race and the subject of this study uses a deutero-

malay ethnic which is a sub of the mongoloid race so it has a resemblance. As for the formula of UGM’s 

Body Anthropology using research subjects of the Javanese tribe that is part of the deutero-malay ethnic. 

However, both the formula of Trotter Gleser and UGM’s Body Anthropology only conducted research on 

men, so the formula cannot be set on women. 

Formula on other bone length based were slightly different to the actual height, these might be because the 

differences on calculating dry bone and percutaneous bone and on setting the bone border boundaries 

measurement on dead and living object (Agnohotri, et al,). In elderly or persons with disabilities, height 
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measurements cannot be measured precisely. In order to know the height of a subject, we need to use 

formulas based on several parameters such as knee height, arm length and two arm lengths (Cilik, et al, 2010). 

The formula in this study can be an alternative of a more precise height measurement because it is designed to 

be used in living object. Therefore, according to the purpose of this research, our formula is more suitable to 

be used in height estimation than those other formulas compared above. 

The formulas obtained in this study must be used carefully since it can only be used in populations of the 

same character and age. This estimation formula is tested on Javanese, Madurese, Sundanese and Balinese 

tribes, so it can be used to represent height estimations formulas in Malayan mongoloid races, especially 

deutero-malay ethnic of the same age range. This is because the height is influenced by several factors i.e. 

age, sex, race and residential environment (Barbosa, et al, 2012). To know the accuracy of this formula in 

other population groups, we need to test the validity first in a more varied population.  

Although the researcher has tried maximally to control every step in conducting this research, there were still 

few limitations in this research. The subjects in this research were still limited to medical faculty students who 

have homogenous physical activity and narrow age range. In addition, the limitation of this study was the 

determination of bone-measurement borders that were still done manually, therefore for further research 

needs to be done with more accurate methods such as X-rays to determine and confirm bone measurement 

borders. It is also suggested to be done with a bigger population with diverse activities and equal number of 

gender. 

Conclusions 

Anthropometric approach such as an indirect height measurement help to assess nutritional status in disabled 

persons, or where direct method is not possible to be done. Based on the result of data analysis, height 

estimation formulas based on femur length are the best height estimation formulas and feasible to be applied 

in deutero-malay ethnic. When comparing with other formulas (UGM’s Body Anthropology and Trotter 

Glesser), according to the purpose of this research, our formula especially the femur length based is the most 

suitable to be used in height estimation than those other formulas. However, to overcome the limitation of this 

study, it is suggested to conduct future research with larger number of samples, wider age range and 

proportioned number of samples between men and women. It is also suggested to add an X-rays examination 

as a measurement validity confirmation. 

Acknowledgements 

The authors would like to acknowledge all the subjects that voluntarily participated in this research. Thank 

you to colleagues from anatomy department, Ulfa Elfiah, M.D., P.S. and Moh. Hasan, M.D., O.S. for kindly 

advice and suggest the method of long bones measurement. Thanks also to all staffs and undergraduate 

students of Medical Faculty of University of Jember for their support and assistance. 

References  

Anderson, M., Green, W.T., Messner, M.B, 1963, Growth and Prediction of growth in the Lower Extremities. 

The Journal of Bone and Joint Surgery, 45-A:1–14. 

Agnohotri, A.K., Kachhwaha, S., Jowaheer, V. dan Singh, A.P., 2009, Estimating stature from percutaneous 

length of tibia and ulna in indo-mauritian population. Forensic Sci. Int. 187:109-110. 

Ahmed, A.A., 2013, Estimation of Stature from The Upper Limb Measurements of Sudanese Adults. Forensic 

Sci Int., 228:178-179. 

Akhlaghi M, Hajibeygi M, Zamani N, Moradi B., 2012, Estimation of stature from upper limb anthropometry in 

Iranian population, Journal of Forensic and Legal Medicine, 19(5):280-4. 

Anupriya, A. and Kalpana, R., 2016, Estimating the Height of an Individual from the Length of Ulna in Tamil 

Nandu Population and its Clinical Significance. International Journal of Scientic Study, 4:254-257 



Proceeding of the 3rd  International Conference on Public Health, Vol. 3, 2017, pp. 9-17 

15

Badan Pusat Statistik, 2013, Survei Sosial Ekonomi Nasional (Susenas) Tahun 2013 (Jakarta, Indonesia: Badan 

Pusat Statistik). 

Barbosa, V.M., Stratton, R.J., Lafuentel, L., dan Elia, M., 2012, Ulna length to predict height in English and 

Portuguese patient populations. European Journal of Clinical Nutrition, 66:209–215. 

Chikhalkar, Mangaonkar, Nanandkar, Peddawad., 2010, Estimation of Stature from Measurement of Long 

Bones, Hand and Foot Dimensions. J Indian Acad Forensic Med, 32 (4):329–33. 

Cilik, W., Kuswandhani, T., Aryana, S., Astika, N., Yanson., Widana, K. 2010. Hubungan Antara Sudut 

Kelengkungan Thorak Dan Selisih tinggi Badan Ukur Dan Tinggi badan Hitung Berdasarkan Tinggi Lutut Pada 

Pasien Usia lanjut Di Poliklinik Geriatri Rumah sakit Sanglah Denpasar. Jurnal Penyakit dalam, 2(1). 

Devinson, R., J., 2009, Penentuan Tinggi Badan Berdasarkan Lengan Bawah .Tesis (Medan, Indonesia: 
Fakultas Kedokteran Universitas Sumatera Utara). 

Goon, D.T., Torolia, A.L., Musa, D.I., Akusu, S., 2011, The relationship between arm span and stature in 

nigerian adults. Kinesiology, 43(1), 38-43. 

Honandar, B., 2014, Hubungan Tinggi Badan dan Panjang Ulna pada Etnis Sangihe Dewasa di Madidir Ure. 

Tidak Diterbitkan. Skripsi. (Manado, Indonesia: Universitas Sam Ratulangi). 

Ilayperuma I, Nanayakkara G, Palahepitiya N., 2015, Assessment of Stature from the Percutaneous 
Measurement of Ulna in Healthy Volunteers. Int. J. Morphol, 2(3):154-157. 

Itsna, U.H., 2015, Estimasi Tinggi Badan Berdasarkan Panjang Demispan dan Panjang Femur pada 

Mahasiswa Fakultas Kedokteran UNS Surakarta. Tidak Diterbitkan. Skripsi. (Surakarta, Indonesia: Universitas 

Sebelas Maret). 

Krishan, K. and Sharma, A., 2007, Estimation of Stature from Dimensions of Hands and Feet in a North Indian 

Population. J Forensic Leg Med. 14:327–332 

Kusuma, S.E, and Yudianto,A. Identifikasi medikolegal. Dalam: Hoediyanto dan Apuranto,H. Ilmu Kedokteran 

Forensik Dan Medikolegal. Edisi 7.Surabaya: Departemen Ilmu Kedokteran Forensik Dan Medikolegal Fakultas 

Kedokteran Universitas Airlangga. 2010; p. 311-336. 

Madden, A. M., Tsikoura, Stott, D. J., 2012, The Estimation of Body Height from Ulna Length in Healthy 

Adults from Different Ethnic Groups. J Hum Nutr Diet, 25, 121–128.  

Nor, F.M., Abdullah, N., Mustapa, A. M., Qi Wen L, Faisal, N. A., Ahmad, 2013, Estimation of stature by using 

lower limb dimensions in the Malaysian population. Journal of Forensic and Legal Medicine, 20(8):947-952 

Ozaslan, A., Koc, S., Tugcu, H. 2006. Estimation of stature from upper extremity. Journal of Military Medicine. 

171(4):288-91. 

Papaloucas, M., Papaloucas, C., Tripolitsioti, A.,and Stergioulas, A., 2008.,The Assymetry in Length between 

Right and Left Humerus in Humans. Journal of Applied Sciences, 11(21):2509-12. 

Prasad, A., Bhagwat, B., Porwal, S., Joshi, S., 2015, Estimation of Human Stature from length of Ulna in 

Marathwada Region of Maharashtra. Indian Journal of Forensic and Community Medicine, 2(3):154-157. 

Reinhard, D., Verhoff, M. A., Schütz, F. H., 2013, Forensic Medicine: Fundamentals and Perspectives (Berlin, 

Germany: Springer Science & Business Media). 

Schell, L.M., F.E. Johnston, D.R. Smith and A.M. Paolone, 1985, Directional asymmetry of body dimensions 

among white adolescents. American Journal of physical anthropology, 67: 317-322 

Sugiyono, D., 2010, Metode penelitian kuantitatif kualitatif dan R&D (Bandung, Indonesia: Penerbit Alfabeta). 

Trotter, M. and Gleser GC., 1958, A re-evaluation of Estimation of Stature Based on Measurements of Stature 

Taken During Life and of Long Bones After Death. Am J PhysAnthropol, 16:79-123 

Tsokos, M. 2008. Forensic Pathology Reviews 5 (Berlin, Germany: Springer Science & Business Media). 

Thummar, B., Patel, Z.K., Patel, S., Rathod, 2011, Measurements of Ulnar Length for Estimation of Stature in 

Gujarat. Forensic Sci. Int., 2(2):36–40. 

WHO. 2013. Disability in the South-East Asia Region 2013 (New Delhi, India: WHO-SEARO).  

WHO. 2013. World Report on Disability (Geneva, Switzerland: World Health Organization. York: Delmar 

Publisher Inc.) 



Ancah Caesarina Novi Marchianti / Anthropometric Study In Deutero-Malay Ethnic…  

16 

Appendix  

Table 1  Descriptive data of deutero-malay ethnic samples in this study.*  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2  Regression formula for height estimation of deutero-malay ethnic samples in this study and statistic 
parameters.*  

Skeletal Element n Regression Formula r r2 

Male Right: 

    Humerus 30 71.440 + (3.215 x Right Humerus) 0.862 0.743044 

Radius 30 96.173 + (3.092 x Right Radius) 0.828 0.685584 

Ulna  30 105.156 + 2.321 (Right Ulna) 0.818 0.669124 

Femur 30 68.096 + 2.339 (Right Femur) 0.904 0.817216 

Male Left: 

    Humerus 30 73.272 + (3.159 x Right Humerus) 0.851 0.724201 

Radius 30 95.80 + (3.131 x Radius Left) 0.827 0.683929 

Ulna  30 105.190 + 2.313 (Left Ulna) 0.822 0.675684 

Femur 30 66.974 + 2.365 (Left Femur) 0.906 0.820836 

Female Right: 

    Humerus 58 93.782 + (2.300 x Right Humerus) 0.868 0.753424 

Radius 58 100.737 + (2.673x Right Radius) 0.852 0.725904 

Skeletal Element n Minimum Maximum Mean 

Std. 

Deviation 

Male Right:           

Humerus 30 26 33.85 29.9 1.5 

Radius 30 19.75 27.65 23.09 1.5 

Ulna  30 21 30 26.46 1.94 

Femur 30 38.01 46.31 42.08 2.11 

Male Left: 

     
Humerus 30 26 33.85 29.85 1.52 

Radius 30 19.75 27.65 22.93 1.49 

Ulna  30 21 30 26.53 1.94 

Femur 30 37.98 46.11 42.09 2.1 

Female Right: 

     
Humerus 58 24 31.25 27.46 1.69 

Radius 58 17.9 24.85 21.03 1.43 

Ulna  58 21 28.5 25.43 1.75 

Femur 58 33.67 44.34 38.96 2.36 

Female Left: 

     
Humerus 58 24 31.25 27.44 1.69 

Radius 58 17.9 24.85 20.98 1.43 

Ulna  58 20.8 28.5 25.53 1.81 

Femur 58 33.54 44.52 38.97 2.36 

*All measurements are reported in centimeters 



Proceeding of the 3rd  International Conference on Public Health, Vol. 3, 2017, pp. 9-17 

17

Ulna  58 93.239 + 2.643 (Right Ulna) 0.803 0.644809 

Femur 58 94.101 + 1.610 (Right Femur) 0.911 0.829921 

Female Left: 

    Humerus 58 93.847 + (2.300 x Left Humerus) 0.863 0.744769 

Radius 58 101.145 + (2.659 x Left Radius) 0.848 0.719104 

Ulna  58 95.386 + 2.549 (Left Ulna) 0.803 0.644809 

Femur 58 94.046 + 1.611 (Left Femur) 0.9 0.81 

*All regression formulas are in centimeters 

 

 

Figure 1 : Comparison between researchers' formulas and some other formulas. Measurement based on sample of male 
height 176.5 cm showed by dash line. White, black and gray bar each represent height estimation using UGM’s body 

anthropology formula, this study formula and Trotter-Gleser formula  

 

 


