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differences in the sacra to provide a baseline data for

the northern region of Bangladesh.

Materials and Methods

For this study sacra were collected from the

Department of Anatomy, TMSS Medical College and

Shaheed Ziaur Rahman Medical College, Bogura.

Data were collected by using a pre-designed

questionnaire prepared for the study during the period

from January 2023 to June 2024. Grossly malformed

sacrum or incomplete sacrum were excluded.
Lumbarization and sacralization would affect the

measurements of normal sacra.

With the help of digital slide calipers different

measurements were done and recorded to the nearest

millimeter. Only the curved measurement of sacrum

was recorded using flexible ribbon tape. Sex

determination of the collected unknown sacra were

done by using statistical analysis SPSS version

29.2.0(20) following discriminant function analysis
formula according to criteria set by Gapert 2009.6.7 The

study was approved by the Institutional Ethical

Committee, and informed consent was obtained from

the subjects.

1. Maximum length: was measured along the

mid-line of sacrum with the sliding caliper from

middle of promontory to middle of antero-inferior

margin of the last sacral vertebra in millimeters.

2. Curved length: it was measured along the

midline of the promontory to middle of

antero-inferior margin of the last sacral vertebra by

the flexible tape.8

3.

C
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Maximum breadth: It was measured by taking

two points at the lateral most part of ala of

sacrum.
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Figure 2: Photograph showing measurement of sacral

maximal breadth (distance between C and D).

Sacral index was calculated and recorded with the

formula, 'Sacral index = breadth x 100/ straight

length.9.  10

Curvature index was calculated and recorded with

the formula, 'Curvature index =straight length x100/

ventral curved length. 9,10

Results

Table I: Maximum Length, breadth and sacral index

of male and female sacra (male=43, female=57)

Measurement
Variables Sex P value

Range Mean +SD

Length
(mm)

Male 88.19-118.00 106.03±6.91
0.000(S)

Female 76.57-113.30 95.47±8.87

Breadth

(mm)
Male 83.46-113.41 100.01±6.75

0.001 (S)
Female 91.03-119.30 104.31±6.28

A Sacral

Index (%)
Male 77.56-100.28 94.45+4.98

0.000 (S)
Female 99.40-145.88 109.84±8.80

B

Figure 1: Photograph showing measurement of sacral

maximal length (distance between A and B).

12

*P values reached from unpaired 't' tests, Results are

shown as mean ±SD, S=significant

Table I: shows the mean length of sacrum in male and

female were 106.03±6.91mm and 95.47±8.87 mm

respectively and the mean breadth of sacrum in male

and female were 100.01±6.75 mm and 104.31±6.28

mm respectively. In the case of male, length of sacrum
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was significantly greater than female (P=0.000) and

opposite was found in females where breadth was

significantly greater than male (P=0.001).

The mean sacral index in male and female were

94.45±4.98 and 109.84+8.80 respectively. The value

of sacral index in female was significantly greater than

male (P=0.000).

Table II: Ventral curved length and curvature

index of sacrum (male=43, female=57)

Number
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Female

57%

Male

43%

Measurement

Variables Sex P value
Range Mean +SD

Ventral curved

length (mm)

Male 95.00-126.00 111.72±6.67
0.000 (S)

Female 82.00-128.00 104.18±9.41

Mid curved Male 70.10-90.00 80.02+5.25
0.402 (NS)

breadth (mm)
Female 62.92-97.64 80.32+6.59

Curvature
Male 78.58-107.27 95.00+4.79

index (%) 0.000 (S)
Female 81.93-98.94 91.72+4.24

*P values reached from unpaired 't' tests, Results are shown

as mean ±SD, S=significant, NS= non- significant

Table II shows regarding the ventral curved length, it

was 111.72±6.67 mm and 104.18±9.41 mm in male

and female respectively; whereas dorsal mid curved

length was 124.77±12.88 mm and 116.18±18.15 mm.

Male had a significantly greater value than females in

both cases (P=0.005 and P=0.003 respectively).

Irrespective of sex the ventral curved length was

greater than that of the straight length of sacrum.

The mean± SD mid ventral breadth of sacrum in male

and female was 80.02±5.25 mm and 80.32±6.59 mm

respectively, the difference between two groups was

not statistically significant.

It is noteworthy that the curvature index was calculated

by straight length of sacrum×100/ventral curved

length. The mean value of curvature index in male was

found 95.00±4.79 and in females was 91.72+4.24. The

mean value of the curvature index was significantly
greater in male than female (P=0.000).

DOI: https://doi.org/10.62948/tmcj.2025.2402.02

Figure 3: Pie diagram showing distribution of male

and female sacra.

Discussion

Skeletal measurements vary widely among

populations due to the genetic and environmental

factors, food habits and many other factors.

Considering the regional variability, each population

should have specific standards and baseline data to

optimize the accuracy of identification. So, the present

work was undertaken to study various morphometric
variables for determination of sex in the northern

region of Bangladesh. The findings of this study were

statistically analyzed and compared with that of
different authors and researchers of home and abroad.

In this study, sex determination of the collected

unknown sacra were done by using discriminant

function analysis formula according to criteria and

other sex differentiating features of sacra set by

Gapert, (2009) and Dhamnetiya et al (2022)."

Discriminant Function Analysis (DFA) is a popular

method for determination of sex from skeletal remains.

Luo (1995)12 (cited by Gomez-Vades 2011)13 studied
the North-American population from the Human

Identification Library of the University of Arizona and

found that 100% of the 230 individuals evaluated were

accurately sexed, using discriminant function analysis

with direct and indirect pubis measurements. He stated

that DFA offers several advantages because it is

inherently more objective, with greater reliability. So,
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