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ABSTRACT

Background: Estimation of body height using femoral length is widely
applied in forensic and clinical anthropometry, particularly when direct height
measurement is not possible. Although femoral length is a reliable predictor of
stature, the accuracy of estimation models depends on population-specific
anthropometric  characteristics,  highlighting the need for local
formulas. Objective: This study analyzed the correlation between femur
length and body height and developed height estimation models among Jambi
University students (2022-2024). Methods: This analytical cross-sectional
study was conducted at the Faculty of Medicine and Health Sciences, Jambi
University, from September to November 2025. Samples were selected using
purposive sampling (minimum n = 95, Slovin’s formula). Femur length and
body height were measured percutaneously using a standardized measuring
tape and microtoise. BMI, physical activity level (IPAQ-SF), and
anthropometric race were recorded. Data were analyzed using Pearson
correlation, One-Way ANOVA, and simple linear regression. Results: Femur
length was moderately correlated with body height in males (r = 0.599),
females (r = 0.598), and the overall sample (r = 0.550; p < 0.001). No
significant differences in mean femur length were observed across BMI,
physical activity, or anthropometric race groups, and height estimation models
were developed. Conclusion: Femur length is significantly correlated with
body height and can be used for height estimation using gender-specific
regression formulas. BMI, physical activity level, and anthropometric race
showed no significant differences in mean femur length; further studies with
balanced sub-ethnic samples are recommended.

Copyright ©2026 by Authors. Published by Faculty of Medicine, Universitas Diponegoro Semarang Indonesia. This is an open access article under the CC-BY-NC-SA

(https://creativecommons.org/licenses/by-nc-sa/4.0/).

BACKGROUND

Stature is one of the most essential
anthropometric parameters in medicine, nutrition,
sports medicine, and forensic science. Body height
plays an important role in evaluating growth and
health status, calculating drug dosage, assessing
nutritional status, and planning musculoskeletal
rehabilitation'?. Assessment of lower extremity
function is an important component of
musculoskeletal evaluation, particularly in conditions
affecting the locomotor system; therefore,
anthropometric measurements of the lower
extremities have significant clinical relevance’.

Anthropometric measurements such as body
height and body mass index are widely used as
fundamental screening tools to assess nutritional status
and health risks across different age groups*’. Early
detection programs utilizing height and weight
measurements have been shown to play a crucial role
in identifying obesity and malnutrition, particularly
following lifestyle changes during the COVID-19
pandemic’. A community-based screening study in
Jambi demonstrated that routine anthropometric
assessment is essential for early detection of
nutritional problems and long-term health risk
prevention’. In forensic contexts, stature constitutes a
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key component in human identification, particularly
in cases where the body is no longer intact due to
trauma, burning, or decomposition, rendering direct
height measurement impossible®’. Under such
circumstances, estimating stature through body
segments that remain measurable becomes crucial,
one of the most frequently used being the femur.

The femur is the longest and one of the most
robust bones in the human body, making it a useful
reference for stature estimation in forensic and
anthropometric  assessments.  Although height
estimation using femoral length has been widely
utilized, its accuracy remains dependent on the
compatibility of the reference population, which may
vary according to genetic factors and skeletal
morphology'®. Consequently, predictive models
developed from foreign populations cannot be
applied directly to the Indonesian population,
including residents of Jambi, due to variations in
ethnicity and skeletal proportions.

Anthropometric  studies based on local
Indonesian populations remain limited, and no
scientific publication has specifically examined the
relationship between femoral length and stature
among medical students at the University of Jambi.
Meanwhile, the young adult age group (18-22 years)
represents a period in which skeletal growth has fully
matured, resulting in stable limb proportions and
overall stature, making it an ideal population for
predictive anthropometric analysis''. Therefore, the
availability of local anthropometric data from this
population holds significant scientific value,
particularly for the development of height-estimation
models that could be applied clinically and
forensically'>"?.

The findings of this study revealed a significant
relationship between femoral length and body height,
with correlation coefficients categorized as moderate
for both the right and left femurs'*. Moreover, linear
regression analysis demonstrated that femoral length
has substantial predictive ability for estimating
stature. Previous research consistently identifies
femoral length as an important predictor of height in
young adults. However, findings from recent
anthropometric studies show that the differences of
BMI, physical activity, and ethnicity on the femur-to-
height relationship remain inconclusive, as available
evidence has mnot demonstrated a consistent
association across populations'®. Therefore, further

studies involving larger and more diverse samples are
needed to clarify whether these additional variables
contribute meaningfully beyond femoral length
alone'®!”. This indicates that femoral length can serve
as an independent predictor of stature without being
influenced by these variables within this population.
Overall, this study is important because: (1) it fills the
lack of local anthropometric data on young adults in
the Jambi region, (2) it provides a scientific basis for
stature estimation using femoral length that is more
accurate than formulas derived from non-Indonesian
populations, and (3) it contributes to applications in
forensic identification, human body anthropology,
sports medicine, and medical education. The objective
of this study was to analyze the relationship between
femoral length and body height among students of the
20222024 cohort of the Faculty of Medicine and
Health Sciences, University of Jambi, and to develop
a stature-estimation model based on femoral length
that reflects the anthropometric characteristics of the
local population.

METHODS/ CASE PRESENTATION

This study is an analytical quantitative research
with a cross-sectional design aimed at analyzing the
relationship between femur length and body height.
The cross-sectional design was chosen because it is
suitable for assessing the relationship between
anthropometric variables measured at a single point in
time without intervention.

The research was conducted from September to
November 2025 at the Faculty of Medicine and Health
Sciences, Jambi University. The study population
consisted of students from the 2022-2024 cohorts.
Samples were selected using a purposive sampling
technique based on predefined inclusion and exclusion
criteria, with a minimum required sample size of 95
respondents.'® The inclusion criteria were students
aged 18-22 years, in good physical condition, and
willing to participate. The exclusion criteria included
a history of femoral fractures or lower-limb surgery,
significant skeletal deformities, chronic diseases
affecting bone growth, obesity that prevented proper
landmark palpation, refusal to provide informed
consent, and incomplete or invalid measurement data.

Data collection included two main variables,
femur length and body height, along with additional
variables consisting of body mass index (BMI),
physical activity level, and anthropometric race. To
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support the calculation of BMI, body weight was
measured using a digital weighing scale with the
subject wearing light clothing and no footwear, while
body height was measured using a microtoise in an
upright standing position without footwear. Femur
length was measured percutaneously using a
standardized measuring tape, following standard
anthropometric  landmarks from the greater
trochanter to the lateral femoral epicondyle. Physical
activity level was assessed using the International
Physical Activity Questionnaire—Short Form (IPAQ-
SF), in which respondents reported the frequency and
duration of walking, moderate activities, and
vigorous activities performed within the previous
seven days. Anthropometric race was obtained
through self-report. All anthropometric
measurements were performed three times, and the
mean value was recorded to minimize measurement
Data analysis was performed using IBM SPSS
software. A normality test was carried out to ensure
that the data distribution met the requirements for
parametric analysis. The relationship between femur
length and body height was evaluated using the
Pearson correlation test. Simple linear regression
analysis was used to assess the predictive ability of
femur length on body height and to develop an
estimation formula. In addition, a One-Way ANOVA
test was conducted to determine whether body mass
index (BMI), physical activity level, and race resulted
in significant differences in the femur-to-height ratio.
A p-value <0.05 was considered statistically
significant. Internal validation was performed using a
split-sample approach, in which 70% of the data were
allocated for model development and 30% for testing.

RESULTS

This section presents the results obtained from
the measurement and data analysis of 114 students
from the 2022-2024 cohort of the Faculty of
Medicine and Health Sciences, Jambi University The
results are presented in a logical sequence according
to the research.

Frequency Distribution of Research Subject
Characteristics
Table 1. Frequency distribution of research subject characteristics
Characteritics Category n %
Gender Male 40 35,1
Female 74 64,9
Age (Years) 18 8 7
19 31 27,2
20 33 28,9
21 31 27,2
22 11 9,6
Body Mass Index Underweight 15 13,2
Normal 73 77,2
Overweight 19 16,7
Obesity 7 6,1
Physical Activity Low 19 16,7
Moderate 66 57,9
High 29 25,4
Antropometric Race Caucasoid 2 2
Mongoloid 111 97,4
Negroid 1 0,9
Australoid 0 0

Table 1 presents the frequency distribution of the
research subjects based on several key characteristics.
The sample was female-dominant (64,9%), with the
majority of participants concentrated in 20 years age
categories (28,9%). In terms of nutritional status, the
largest group had a normal Body Mass Index (BMI) at
77,2%, followed by the overweight (16,7%),
underweight (13,2%), and obese (6,1%) categories.
Physical activity levels were predominantly moderate
(57,9%), with the remaining distributed between high
(25,4%) and low (16,7%) levels. The sample exhibited
minimal variation in anthropometric race, with 97,4%
of respondents categorized as Mongoloid, and the
remaining subjects classified as Caucasoid (1,8%) and
Negroid (0,9%), with no individuals classified as
Australoid.

Descriptive Analysis of Femur Length and Height

Descriptive Analysis of Femur Length
Table 2. Descriptive analysis of femur length

Gender Min (cm)  Max (cm) Mean + SD
R L R L R L

Male 35 35 50 50 40,940 + 40,940
3,371 +3,371
Female 33 33 47 47 39,747 £+ 39,747
2,746 +2,746
Overall 33 33 50 50 40,166 40,166
+3,020 + 3,020

R : Right, L : Left
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Table 2 presents the descriptive analysis of
femur length based on gender. In males, the minimum
and maximum femur lengths ranged from 35 to 50 cm
for both right and left sides, with a mean of 40.940 +
3.371 cm. In females, the femur length ranged from
33 to 47 cm on both sides, with a mean of 39.747 +
22.746 cm. Overall, the femur length of all subjects
ranged from 33 to 50 cm, with an average of 40.166
+ 3.020 cm for both right and left sides.

Descriptive Analysis of Height
Table 3. Descriptive analysis of height

Gender Minimum Maximum Mean + SD
(cm) (cm)

Male 154 184 169,270 + 6,870

Female 142 171 156,124 £ 6,117

Overall 142 184 160,736 + 8,953

Table 3 presents the descriptive analysis of
height based on gender. In males, the minimum and
maximum height ranged from 154 to 184 cm, with a
mean of 169.270 + 6.870 cm. In females, height
ranged from 142 to 171 cm, with a mean of 156.124
+ 6.117 cm. Overall, the height of all participants
ranged from 142 to 184 cm, with an average of
160.736 + 8.953 cm

Test of Normality
Table 4. The Shapiro-Wilk normality test for femur length and
height
Variable Group n P-Value"
Right Femur Male 40 0,080"
Length Female 74 0,502!
Overall 114 0,092!
Left Femur Male 40 0,080!
Length Female 74 0,502!
Overall 114 0,092!
Height Male 40 0,469!
Female 74 0,902!
Overall 114 0,084!

"Normal (p > 0,05); “Shapiro-Wilk Test

Table 4 shows that The Shapiro—Wilk test
indicated that all wvariables met the normality
assumption, with p-values above 0.05 across all
groups. In the male group, the p-values were 0.080
for both the right and left femur length, and 0.469 for
height. In the female group, the p-values were 0.502
for right and left femur length, and 0.902 for height.
For the overall sample, the p-values were 0.092 for
right and left femur length, and 0.084 for height.
These results indicate that the data are normally

distributed and are therefore suitable for parametric
statistical analysis.

Correlation Analysis of Femur Length and Height
Table 5. The correlation test between femur length and height

Gender Variable Correlation with Height
r P- Interpretation
Value
Right 0,599 <.001' Moderate,
Male Femur significance
Left 0,599 <.001! Moderate,
Femur significance
Right 0,598" <.001! Moderate,
Female Femur significance
Left 0,598" <.001! Moderate,
Femur significance
Right 0,550" <.001! Moderate,
Femur significance
Overall Left 0,550" <.001! Moderate,
Femur significance

ISignificance (p < 0,05); *Pearson Correlation

Table 5 shows the correlation analysis between
femur length and height. In males, both right and left
femur lengths demonstrated a moderate significant
positive correlation with height (r = 0.599; p <0 .001).
In females, right and left femur lengths also showed a
moderate significant positive correlation with height (r
= 0.598; p<0.001). In the overall sample, the
correlations between right and left femur lengths and
height were positive and significant, with correlation
coefficients indicating a moderate strength (r = 0.550;
p <0.001).

Test of Homogeneity of Variances for Cofounding

Variable
Table 6. Levene’s test for homogeneity of variances right femur

length
DV Confounding

av) af df2 F P-
1 Value”
Right BMI 3 110 1,241 0,298!
E emlgl Physical Activity 2 111 0,412 0,663!
ne Anthropometric 1 111 0,108  0,743!

Race

"Homogen (p > 0,05); Levene’s Test, DV : Dependent Variable,
IV : Independent Variable, BMI : Body Mass Index

Table 6 presents the results of Levene’s test for
the homogeneity of variances in right femur length
across potential confounding variables. The p-values
for Body Mass Index (p = 0.298), Physical Activity
Level (p = 0.663), and Anthropometric Race (p =
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0.743) were all greater than 0.05, indicating that the
variances were homogeneous across all groups.
Therefore, there was no violation of the homogeneity
assumption for right femur length.

Table 7. Levene’s test for homogeneity of variances left femur

length
bV Confounding df df F P-
(V) 1 2 Value'
Left BMI 3 110 1,241 0,298!
E emlgl Physical Activity 2 111 0,412 0,663!
ne Anthropometric 1 111 0,108  0,743!
Race

"Homogen (p > 0,05); Levene’s Test, DV : Dependent Variable,
IV : Independent Variable, BMI : Body Mass Index

Table 7 shows the results of Levene’s test for the
homogeneity of variances of left femur length across
the potential confounding variables. The p-values for
Body Mass Index (p = 0.298), Physical Activity
Level (p = 0.663), and Anthropometric Race (p =
0.108) were all greater than 0.05, indicating that the
variance of left femur length was homogeneous
across groups. Therefore, there was no violation of
the homogeneity of variances assumption for left
femur length.

Analysis of Variance (ANOVA) for BMI, Physical

Activity, and Anthropometric Race
Table 8. Analysis of variance (ANOVA) for BMI, physical
activity, and anthropometric race on right femur length

Variable Right Femur

F P-Value”
BMI 0,058 0,982!
Physical Activity 0311 0,733!
Anthropometric Race 0,448 0,640!

"Not Significance (P> 0.05), “One-Way ANOVA Test, BMI :
Body Mass Index

The table 8 results show that BMI, physical
activity, and anthropometric race do not have
statistically significant differences in right femur
length. This is indicated by the p-values for all three
variables being greater than 0.05 (BMI: p = 0.982;
Physical Activity: p=0.733; Anthropometric Race: p
=0.640). These results suggest that variations in body
mass index, levels of physical activity, and racial
anthropometric classification do not contribute
meaningfully to differences in femur length among
respondents in this sample. Therefore, right femur
length in early adulthood appears to be largely
independent of metabolic, lifestyle, and racial factors,

supporting the understanding that long-bone length
has typically reached full maturation by this age range.

Table 9. Analysis of variance (ANOVA) for BMI, physical
activity, and anthropometric race on left femur length

Variable Left Femur

F P-Value”
BMI 0,058 0,982!
Physical Activity 0311 0,733!
Anthropometric Race 0,448 0,640!

"Not Significance (P> 0.05), “One-Way ANOVA Test, BMI :
Body Mass Index

The table 9 results indicate that BMI, physical
activity level, and anthropometric race show no
significant differences in left femur length. This is
reflected by the p-values of all variables being greater
than 0.05, BMI (p = 0.982), physical activity (p =
0.733), and anthropometric race (p = 0.640),
suggesting that there are no meaningful differences in
left femur length based on these factors. Therefore, left
femur length in early adulthood appears to be largely
independent of metabolic status, lifestyle patterns, and
racial categorization. This finding supports the
understanding that long-bone length has typically
reached full biological maturation by this age range,
making it less susceptible to external influences such
as BMI or physical activity.

Formulation of Height Estimation Model
Table 10. Linear regression models for height estimation based
on femur length

Groups PV a b SEE P-Value’
Right 119,280 1,221 5,572 <.001!
Male Femur
Height Left 119,280 1,221 5,572 <.001!
Femur
Right 103,219 1,331 4,938 <.001!
Female Femur
Height Left 103,219 1,331 4,938 <.001!
Femur
Right 95,229 1,631 7,510 <.001!
Overall Femur
Left 95,229 1,631 7,510 <.001!
Femur

ISignificance (p < 0,05); “Linear Regression, PV : Predictor
Variable, SEE : Standard Error of The Estimation, a for constant,
b for coefficient

Table 10 presents the linear regression models for
estimating height based on femur length. In males,
both right and left femur lengths produced identical
regression models, with a constant value of 119.280
and a coefficient of 1.221 (p< .001). In females, the
regression model showed a constant of 103.219 and a
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coefficient of 1.331 for both right and left femur
lengths (p<.001). For the overall sample, the constant
was 95.229 with a coefficient of 1.631 for both right
and left femur lengths (p <.001). All models showed
statistically significant relationships, indicating that
femur length can be used to estimate height in each
group.

Based on the linear regression analysis presented
in table 10, the regression equation is defined as:

y=a+bx
Description:
y : Dependent variable
a : Constant
b : Coefficient of the independent variable
x : Independent variable

For male respondents, the regression
equations are shown in Eq. (1) and Eq. (2):
Height = 119.280 + (1.221 X right femur

length) (cm) @)
Height = 119.280 + (1.221 x left femur
length) (cm) 2)

For female respondents, the regression
equations are shown in Eq. (3) and Eq. (4):
Height = 103.219 + (1.331 X right femur

length) (cm) 3)

Height = 103.219 + (1.331 x left femur
length) (cm) 4)
For all respondents, the regression

equations are shown in Eq. (5) and Eq. (6):
Height = 95.229 + (1.631 x right femur

length) (cm) %)
Height = 95.229 + (1.631 x left femur
length) (cm) (6)

Internal validation using a split-sample approach,
in which 70% of the data were used for model
development and 30% for testing, showed that the
training model yielded an R? of 0.265 with a standard
error of estimate (SEE) of 7.62 cm. The testing
dataset demonstrated a higher R? of 0.472 with a
lower SEE of 6.72 cm, indicating stable model
performance and suggesting that the regression
equation was not overfitted to the training data.

DISCUSSION
This study examined the association between
femur length and stature among medical students at

the Faculty of Medicine and Health Sciences, Jambi
University, and developed predictive models for
height estimation based on femur length. A total of 114
respondents participated, predominantly female
(64,9%) and mostly belonging to the Mongoloid
anthropometric race (97,4%). This demographic
distribution reflects the representation of the student
population in the region, which contributes to the
contextual relevance of the findings.

The restriction of the study population to a narrow
age range (18-22 years) and a predominantly
Mongoloid anthropometric group represents a
methodological strength rather than a limitation. This
homogeneity minimizes biological variability related
to skeletal maturation and ethnic proportional
differences, allowing the derived regression models to
be more population-specific and  precise.
Consequently, the proposed equations are particularly
suitable for stature estimation in young Indonesian
adults with similar anthropometric characteristics.

The results demonstrated that males had greater
average femur length and height compared to females.
This finding is biologically expected and aligns with
established knowledge that testosterone promotes
epiphyseal growth, long-bone elongation, and muscle
mass development to a greater extent in males'*'®,
These results are consistent with previous
anthropometric studies conducted in Southeast Asian,
European, and North American populations, which
similarly reported significantly longer long bones in
males than in females due to differences in hormonal
regulation, skeletal loading patterns, and growth
trajectories'”’.

Normality testing using the Shapiro—Wilk test
showed that all variables were normally distributed,
with p-values greater than 0.05 across the male,
female, and overall groups. These findings indicate
that both femur length and height met the normality
assumption regardless of sex stratification, allowing
the data to be analyzed using parametric statistical
methods such as correlation and linear regression?'.

Correlation analysis identified moderate and
significant positive association between femur length
and body height in both males (r = 0.599) and females
(r=0.598), with both correlations reaching high levels
of statistical significance (p < 0.001). These findings
support the key role of the femur in stature estimation,
in line with earlier works (e.g., Trotter & Gleser) and
more recent anthropometric studies in Southeast Asia,
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such as in Thailand and Malaysia, which identify
femoral length (or combined long-bone lengths) as
one of the most reliable skeletal predictors of
stature””. In contrast, the combined sample
demonstrated only a moderate correlation (r = 0.550;
p < 0.001), likely reflecting sex-specific differences
in the proportionality of limb length to total height.
This further reinforces the need for sex-specific
predictive models rather than universal ones in
contexts requiring high precision.

Additionally, ANOVA demonstrated that BMI,
physical activity level, and anthropometric race did
not significantly influence femur length in this age
group. This aligns with the theory of skeletal maturity
stating that long-bone length typically reaches its
final form at the end of adolescence and is less
responsive to lifestyle-related metabolic variations in
early adulthood**%.

The regression results showed that femur length
was a significant predictor of body height in both
males and females (p < 0.001), following the
anthropometric principle that lower-limb proportions
relative to stature may differ between sexes®. In
males, the higher constant value (119.280) reflects
their generally greater absolute height, whereas the
lower constant in females (103.219) corresponds to
their shorter average stature. However, the regression
coefficient in females (1.331) was slightly higher
than in males (1.221), indicating that each unit
increase in femur length contributes marginally more
to stature in females . This pattern aligns with modern
anthropometric literature suggesting that although
males are taller overall, females may exhibit
differences in lower-limb proportionality that
produce a steeper femur—height relationship?’.
Meanwhile, the combined analysis yielded a larger
SEE, indicating heterogeneity in body proportions
between sexes, thereby supporting the use of sex-
specific models for more accurate height estimation.

Internal validation using a split-sample approach
demonstrated comparable predictive performance
between the training and testing datasets. This finding
indicates that the derived femur-based stature
estimation models are stable and not substantially
overfitted to the study sample, supporting their
applicability within populations with similar
anthropometric characteristics.

Despite the robust findings, several limitations
must be acknowledged. Although the overall sample
size (n = 114) met the minimum requirement for
regression analysis, the distribution between sexes was
unbalanced, with a higher proportion of female
participants (64,9%) compared to males (35,1%). This
imbalance may influence the stability and
generalizability of the regression models, particularly
for male populations. In addition, the use of a
purposive sampling approach within a single
university setting may introduce selection bias and
limit external validity. Future studies should involve
larger, randomized samples with more balanced sex
distributions to further strengthen the applicability of
femur-based stature estimation models.

CONCLUSION

This study successfully answered the research
question regarding whether femur length can be used
to estimate stature in young adults. The findings
demonstrated a moderate and statistically significant
linear relationship between femur length and height
among medical students at Jambi University, where
longer femur length corresponded to greater stature.
The study also confirmed sex-related differences:
males demonstrated longer femur length and a larger
regression constant, while females exhibited a higher
regression coefficient®.

The explicit contribution of this manuscript is the
establishment of sex-specific and population-specific
regression equations for estimating stature from femur
length in Indonesian young adults of predominantly
Mongoloid race. These equations can be beneficial for
applications in clinical anthropometry and forensic
identification where full body measurements are
unavailable.

However, the generalizability of the results is
limited by the single-center sample, narrow age range,
and relatively homogeneous ethnic background.
Future studies involving larger and multi-ethnic
populations are recommended to enhance applicability
across broader demographics.

ETHICAL APPROVAL
Ethical approval for this study was obtained from
the Ethics Committee of the Faculty of Medicine and

Health Science, Jambi University (Ethical Clearance
Number: 3032 / UN21.8 / PT.01.04 / 2025).

258


http://ejournal3.undip.ac.id/index.php/medico

Anes Widya Ningsih, Attiya Istarini, Miftahurrahma Miftahurrahma

JURNAL KEDOKTERAN DIPONEGORO

(DIPONEGORO MEDICAL JOURNAL)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

DOI:10.14710/dmj.v15i3.54744

JKD (DMJ), Volume 15, Number 3, May 2026 : 252-261

CONFLICTS OF INTEREST
There is no conflict of interest related to the
materials, methods, and findings in this study.

FUNDING

No specific funding was provided for this
research. All research expenses were covered by the
author using personal funding.

AUTHOR CONTRIBUTIONS

Conceptualization, methodology, data collection,
formal analysis, and writing—original draft
preparation were carried out by Anes Widya Ningsih.
Writing—review and editing, supervision, and
project administration were provided by dr. Attiya
Istarini, Sp.N and dr. Miftahurrahmah, Sp.BA. All
authors have read and approved the final manuscript.

ACKNOWLEDGMENTS

This work was supported by the Program Study
of Medicine, Faculty of Medicine and Health
Sciences, Jambi University, Indonesia.

REFERENCES

1.  Syauqy A. HUBUNGAN INDEKS MASSA
TUBUH DENGAN KEBUGARAN JASMANI
MAHASISWA  PRODI KEDOKTERAN
UNIJA. JMJ [Internet]. 2017 May [cited 2025
Dec  16];5(1):87-93.  Available  from:
https://online-
journal.unja.ac.id/kedokteran/article/view/450
6/8691

Halim R halim, Istarini A, Gading PW, Mulyadi
D, Hanina H. Pemeriksaan Status Gizi dan
Edukasi Nutrisi Pada Pasien Hipertensi.
Medical  Dedication  (medic): Jurnal
Pengabdian kepada Masyarakat FKIK UNJA
[Internet]. 2022 Dec 6 [cited 2025 Dec
16];5(2):422-5. Available from: https://online-
journal.unja.ac.id/medic/article/view/21085
Humaryanto, Tobing MRB. PENILAIAN
RISIKO JATUH DENGAN PENGGUNAAN
TIMED UP AND GO TEST PADA
PENDERITA OSTEOARTHRITIS GENU
GRADE 1-3. JMIJ [Internet]. 2021 Nov [cited
2025 Dec 16];9(3):289-96. Available from:
https://online-
journal.unja.ac.id/kedokteran/article/view/154
79/12109

259

Natasha Ayu Shafira N, Nofti Enis R, Puspasari
A, Maharani C, Tarawifa S. Sedentary Lifestyle:
Skrining Potensi Risiko Kesehatan Pada Civitas
Akademika Universitas Jambi Tahun 2024.
MEDIC [Internet]. 2024 Oct [cited 2025 Dec
16];7(2):129-35. Available from: https://online-
journal.unja.ac.id/medic/article/view/37648/192
20

Tarawifa S, Enis RN, Shafira NA, Puspasari A,
Putra SE. The Association Of Obesity With The
Incident Of Flat Foot In Adults: A Cross-
Sectional Study Of Academic Community In
Jambi City. IMIJ [Internet]. 2023
Nov;11(4):442-9. Available from:
https://online-journal.unja.ac.id/kedokteran
Halim R, Suzan R. POLA MAKAN DAN
ASUPAN IMUNONUTRISI, AKTIVITAS
FISIK DAN KOMPOSISI
TUBUH PADA OVERWEIGHT DAN
OBESITAS SELAMA PANDEMI COVID 19.
JIMJ [Internet]. 2021 Oct [cited 2025 Dec
16];(Special Issues JAMHESIC):401-8.
Available from: https://online-
journal.unja.ac.id/kedokteran/article/view/1952
3/13855

Harahap H, Tarawifa S, Indah W, Aurora D,
Kusdiyah E, Maria [. DETEKSI DINI
OBESITAS ANAK PASCA PANDEMI
COVID-19 DAN EDUKASI DI SEKOLAH
DASAR NEGERI 022/1V JAMBI. MEDIC
[Internet]. 2024 Apr [cited 2025 Dec
16];7(1):68-71. Available from: https://online-
journal.unja.ac.id/medic/article/view/32952/181
42

Naresh Agarwal, Sumanta Dutta, Mukesh
Mittal, Gyan Prakash Gaur, Siddharth Vijay
Vergia, Priyank Gupta. Stature Estimation by
Radiological Length of Femur in Adult Male of
Jaipur. Indian Journal of Forensic Medicine &
Toxicology [Internet]. 2023 Oct 16;17(4):88-91.
Available from:
https://www.medicopublication.com/index.php/
ijfmt/article/view/19947

Chainchel Singh MK, Lai PS, Sidek S, Mohd
Noor MH, Abdul Rashid SN, Siew SF. Stature
estimation of Malaysians using post-mortem
computed tomography images of the spine.
Proceedings of Singapore Healthcare [Internet].
2022 May  21;31.  Available  from:



http://ejournal3.undip.ac.id/index.php/medico
https://online-journal.unja.ac.id/kedokteran/article/view/4506/8691
https://online-journal.unja.ac.id/kedokteran/article/view/4506/8691
https://online-journal.unja.ac.id/kedokteran/article/view/4506/8691
https://online-journal.unja.ac.id/medic/article/view/21085
https://online-journal.unja.ac.id/medic/article/view/21085
https://online-journal.unja.ac.id/kedokteran/article/view/15479/12109
https://online-journal.unja.ac.id/kedokteran/article/view/15479/12109
https://online-journal.unja.ac.id/kedokteran/article/view/15479/12109
https://online-journal.unja.ac.id/medic/article/view/37648/19220
https://online-journal.unja.ac.id/medic/article/view/37648/19220
https://online-journal.unja.ac.id/medic/article/view/37648/19220
https://online-journal.unja.ac.id/kedokteran
https://online-journal.unja.ac.id/kedokteran/article/view/19523/13855
https://online-journal.unja.ac.id/kedokteran/article/view/19523/13855
https://online-journal.unja.ac.id/kedokteran/article/view/19523/13855
https://online-journal.unja.ac.id/medic/article/view/32952/18142
https://online-journal.unja.ac.id/medic/article/view/32952/18142
https://online-journal.unja.ac.id/medic/article/view/32952/18142
https://www.medicopublication.com/index.php/ijfmt/article/view/19947
https://www.medicopublication.com/index.php/ijfmt/article/view/19947

Anes Widya Ningsih, Attiya Istarini, Miftahurrahma Miftahurrahma

JURNAL KEDOKTERAN DIPONEGORO

(DIPONEGORO MEDICAL JOURNAL)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

DOI:10.14710/dmj.v15i3.54744

JKD (DMJ), Volume 15, Number 3, May 2026 : 252-261

10.

11.

12.

13.

14.

15.

https://journals.sagepub.com/doi/10.1177/2010
1058221122305

Bidmos M, Brits D. Evaluating the accuracy of
population-specific versus generic stature
estimation regression equations in a South
African sample. Int J Legal Med [Internet].
2025 Jan 2;139(1):411-8. Available from:
https://link.springer.com/10.1007/s00414-024-
03340-x

Putri  Shella R, Gafar Parinduri A.
Determination of Height Based on Estimated
Femur Length in Medan City [Internet]. Vol.
10. UMSU; 2025. Available from:
http://jurnal.umsu.ac.id/index.php/buletin_far
matera

Halim R, Puspasari A, Natasha N, Shafira A,
Tarawifa S, Nofrienis R, et al. ASESMEN
KOMPOSISI LEMAK TUBUH, TEKANAN
DARAH DAN PROFIL METABOLISME
GLUKOSA SEBAGAI UPAYA DETEKSI
DINI PENYAKIT KARDIOVASKULER
PADA PENDUDUK USIA PRODUKTIF DI
WILAYAH KERJA PUSKESMAS SIMPANG
SEI DUREN. MEDIC [Internet]. 2024 Apr
[cited 2025 Dec 16];7(1):34-49. Available

from: https://online-
journal.unja.ac.id/medic/article/view/33930/18

150

Suzan R, Halim R, Nofrianis R.
PENYULUHAN SARAPAN SEHAT DAN
PEMERIKSAAN STATUS GIZI PADA
ANAK USIA 4-6 TAHUN. MEDIC [Internet].
2018 Apr [cited 2025 Dec 16];1(1):22-5.
Available from: https://online-
journal.unja.ac.id/medic/article/view/4945/883

4
Dewi NP, Nur Huda M, Vani AT, Abdullah D,

Putri  RY. PENINGKATAN PANJANG
FEMUR SEIRING DENGAN
PENAMBAHAN TINGGI BADAN PADA

MAHASISWA FAKULTAS KEDOKTERAN
UNIVERSITAS BAITURRAHMAH.
Nusantara Hasana Journal [Internet]. 2022
[cited 2025 Dec 17];2(1):96-106. Available
from:
https://nusantarahasanajournal.com/index.php/
nhj/article/view/355/235

Puspasari A, Natasha Ayu Shafira N, Dwi Fitri
A, Halim R, Assyifa D, Indah Ayudia E, et al.

16.

17.

18.

19.

20.

260

IDENTIFIKASI VARIABLE DETERMINAN
DEFISIENSI DAN INSUFISIENSI KADAR
PLASMA VITAMIN D PADA WANITA USIA
SUBUR. JMJ [Internet]. 2022 Nov [cited 2025
Dec 16];10(4):526-36.  Available from:

https://online-
journal.unja.ac.id/kedokteran/article/view/2086

7/14404

Marvi NA, Istarini A, Halim R, Enis RN,
Harahap H. Correlation between Humerus
Length and Height in Medical Students at Jambi
University. Journal of Medical Studies
[Internet]. 2024 Feb [cited 2025 Dec
17];5(1):31-40. Available from: https://online-
journal.unja.ac.id/joms/article/view/43280/2060

7

Malik ZI, Yar A, Khan MF, Rauf R, Raza S.
Morphometric Analysis of the Human Femur,
Correlations with Age, Sex, and Stature in a
Pakistani Population. Pakistan Journal of
Medical and Health Sciences [Internet]. 2023
Nov  27;17(11):401-4.  Available from:
https://pimhsonline.com/index.php/pjmhs/articl
e/view/6586

Hastuti J, Prayudi A, Rahmawati NT, Fauzi NH,
Suriyanto RA. Sexual Dimorphism in Estimated
Stature from Long Bones in Gilimanuk,
Semawang, Plawangan, and Recent Sample in
Indonesia. Anthropological Review [Internet].
2025 May 13;88(1):79-94. Available from:
https://czasopisma.uni.lodz.pl/ar/article/view/18
617

Blanc M, Knecht S, Nguyen K, Poulain C,
Quatrechomme G, Alunni V, et al. Sexual
dimorphism of the humerus bones in a French
sample: comparison of several statistical models
including machine learning models. Int J Legal
Med [Internet]. 2025 May 25;139(3):1395-408.
Available from:
https://link.springer.com/10.1007/s00414-025-
03417-1

Negi BK, Gurung D. Sexual dimorphism and sex
estimation: Review in forensic odontology.
Indian Journal of Health Sciences and
Biomedical Research KLEU [Internet]. 2024
Sep;17(3):192-9. Available from:
https://journals.lww.com/10.4103/kleuhsj.kleuh

sj_459 24



http://ejournal3.undip.ac.id/index.php/medico
https://journals.sagepub.com/doi/10.1177/20101058221122305
https://journals.sagepub.com/doi/10.1177/20101058221122305
https://link.springer.com/10.1007/s00414-024-03340-x
https://link.springer.com/10.1007/s00414-024-03340-x
http://jurnal.umsu.ac.id/index.php/buletin_farmatera
http://jurnal.umsu.ac.id/index.php/buletin_farmatera
https://online-journal.unja.ac.id/medic/article/view/33930/18150
https://online-journal.unja.ac.id/medic/article/view/33930/18150
https://online-journal.unja.ac.id/medic/article/view/33930/18150
https://online-journal.unja.ac.id/medic/article/view/4945/8834
https://online-journal.unja.ac.id/medic/article/view/4945/8834
https://online-journal.unja.ac.id/medic/article/view/4945/8834
https://nusantarahasanajournal.com/index.php/nhj/article/view/355/235
https://nusantarahasanajournal.com/index.php/nhj/article/view/355/235
https://online-journal.unja.ac.id/kedokteran/article/view/20867/14404
https://online-journal.unja.ac.id/kedokteran/article/view/20867/14404
https://online-journal.unja.ac.id/kedokteran/article/view/20867/14404
https://online-journal.unja.ac.id/joms/article/view/43280/20607
https://online-journal.unja.ac.id/joms/article/view/43280/20607
https://online-journal.unja.ac.id/joms/article/view/43280/20607
https://pjmhsonline.com/index.php/pjmhs/article/view/6586
https://pjmhsonline.com/index.php/pjmhs/article/view/6586
https://czasopisma.uni.lodz.pl/ar/article/view/18617
https://czasopisma.uni.lodz.pl/ar/article/view/18617
https://link.springer.com/10.1007/s00414-025-03417-1
https://link.springer.com/10.1007/s00414-025-03417-1
https://journals.lww.com/10.4103/kleuhsj.kleuhsj_459_24
https://journals.lww.com/10.4103/kleuhsj.kleuhsj_459_24

Anes Widya Ningsih, Attiya Istarini, Miftahurrahma Miftahurrahma

JURNAL KEDOKTERAN DIPONEGORO

(DIPONEGORO MEDICAL JOURNAL)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

DOI:10.14710/dmj.v15i3.54744

JKD (DMJ), Volume 15, Number 3, May 2026 : 252-261

21.

22.

23.

24.

25.

26.

27.

Duangchit S, Imkrajang N, Boonthai W,
Tangsrisakda N, Innoi S, [amsaard S, et al. Sex
and Stature Estimation from Scapular
Measurements: Development and Independent
Validation in Northeastern Thai Population.
Forensic Sciences [Internet]. 2025 Nov
23;5(4):66. Available from:
https://www.mdpi.com/2673-6756/5/4/66

Kira K, Chiba F, Makino Y, Torimitsu S,
Yamaguchi R, Tsuneya S, et al. Stature
estimation by semi-automatic measurements of
3D CT images of the femur. Int J Legal Med

[Internet]. 2023 Mar 7;137(2):359-77.
Available from:
https://link.springer.com/10.1007/s00414-022-
02921-y

Keereewan W, Monum T, Prasitwattanaseree S,
Mahakkanukrauh P. Stature estimation using
the sacrum in a Thai population. Anat Cell Biol
[Internet]. 2023  Jun  30;56(2):259-67.
Available from:
https://acbjournal.org/journal/view.html?doi=1
0.5115/acb.22.140

Akhiiarova K, Khusainova R, Minniakhmetov
I, Mokrysheva N, Tyurin A. Peak Bone Mass
Formation: Modern View of the Problem.
Biomedicines [Internet]. 2023 Nov
6;11(11):2982. Available from:
https://www.mdpi.com/2227-9059/11/11/2982
Augusto AC de L, Goes PCK, Flores D V.,
Costa MAF, Takahashi MS, Rodrigues ACO, et
al. Imaging Review of Normal and Abnormal
Skeletal Maturation. RadioGraphics [Internet].
2022 May 1;42(3):861-79. Available from:
http://pubs.rsna.org/doi/10.1148/r2.210088
Simon S, Fischer B, Rinner A, Hummer A,
Frank BJH, Mitterer JA, et al. Body height
estimation from automated length
measurements on standing long leg radiographs
using artificial intelligence. Sci Rep [Internet].
2023 May 25;13(1):8504. Available from:
https://www.nature.com/articles/s41598-023-
34670-2

Rizkah S, Anwar M, Hamzah PN, Kartini A,
Yanti E, Namirah HA, et al. PENENTUAN
ESTIMASI TINGGI BADAN
BERDASARKAN PANJANG TULANG
FEMUR PADA MASYARAKAT YANG
BERSUKU TORAIJA. jurnal kesehatan

28.

29.

261

tambusai [Internet]. 2023 Dec [cited 2025 Dec
17];4(4):5308-14. Available from:
https://journal.universitaspahlawan.ac.id/index.
php/ikt/article/view/20132/15878

Navega D, Costa E, Cunha E. Adult Skeletal
Age-at-Death Estimation through Deep Random
Neural Networks: A New Method and Its
Computational Analysis. Biology (Basel)
[Internet]. 2022 Mar 30;11(4):532. Available
from: https://www.mdpi.com/2079-
7737/11/4/532

Karki RK, Singh PK, Khan AS, Regmi S.
Regression Equation and Multiplication Factor
for the Reconstruction of Stature by Femur
Length. Journal of Universal College of Medical
Sciences [Internet]. 2020 Dec 31;8(02):25-30.
Available from:
https://www.nepjol.info/index.php/JUCMS/arti
cle/view/34265



http://ejournal3.undip.ac.id/index.php/medico
https://www.mdpi.com/2673-6756/5/4/66
https://link.springer.com/10.1007/s00414-022-02921-y
https://link.springer.com/10.1007/s00414-022-02921-y
https://acbjournal.org/journal/view.html?doi=10.5115/acb.22.140
https://acbjournal.org/journal/view.html?doi=10.5115/acb.22.140
https://www.mdpi.com/2227-9059/11/11/2982
http://pubs.rsna.org/doi/10.1148/rg.210088
https://www.nature.com/articles/s41598-023-34670-2
https://www.nature.com/articles/s41598-023-34670-2
https://journal.universitaspahlawan.ac.id/index.php/jkt/article/view/20132/15878
https://journal.universitaspahlawan.ac.id/index.php/jkt/article/view/20132/15878
https://www.mdpi.com/2079-7737/11/4/532
https://www.mdpi.com/2079-7737/11/4/532
https://www.nepjol.info/index.php/JUCMS/article/view/34265
https://www.nepjol.info/index.php/JUCMS/article/view/34265

