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Abstract

Objective:Human identification plays a vital role in crime investigation. Lip impressions are one
of the evidences that may be left at crime scenes, which aid in the precise documentation process.
The objectives of the current systematic review and meta-analysis (CMA) are to provide a deeper
understanding of the use of cheiloscopy as a reliable method in sex identification and to establish
the predominant lip print pattern found among different genders using the classification proposed by
Suzuki and Tsuchihashi.

Study Design: A systematic review and meta-analysis

Result:The most likely lip print present among males in the selected studies was type Il
(30.2%), followed by type Il (29.9%), and type | comprised one-fifth of the sample size (21.1%).
While among females, almost one-third were reported with type | lip print pattern (36.5%), followed
by type Il (28.9%). Furthermore, the results showed that the rate of type IV lip print pattern was
similar between males and females (18.3% and 13.4%, respectively; P<0.059).

Conclusion: Along with the other traditional methods of human identification, this study proved
the distinctiveness of lip print (cheiloscopy) as an adjuvant tool for human identification and sex
determination and no identically similar lip-print patterns appeared in two subjects. Further studies
with larger sample sizes, different methodologies of assessing lip print are needed to confirm the

current findings.
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Introduction

Lip prints or Cheiloscopy (from the Greek
words cheilos, “lips”, and skopein, “see”), have
been described in the literature as an additional
tool in criminal investigation because labial
pattern grooves are unique and their scope of
applicability is similar to those of fingerprints.’
Visual identification is not always feasible,
particularly after decomposition, oro-facial lip
pathology, facial traumal/scars and
skeletonisation.? In such cases, DNA profiling,

fingerprints and odontology play an essential role.

The correct identification of living or defunct
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individuals using the unparalleled nature and
features of the human teeth and jaws forms a
radix in the forensic field.?

Chieloscopy (lip prints) is the study of the
characteristic pattern of normal lines or fissures
in the form of lobulated elevations and
depressions on the labial mucosa, sandwiched
between the inner area of the labial mucosa and
the outer part of the skin.* It is uniform
throughout life. Lip print can be used as a
valuable evidence in forensic dentistry because
of their uniqueness and stability." 2 A lip print
found at a crime scene can lead to many
inferences and provides details, such as the
nature of the incident, the number of people
entangled, gender, habits, occupational traits and
presence of any pathology on the lips."

Vats, et.al. studied the prevalence of particular lip
print patterns among Brahmins, Jats, and
scheduled castes of Delhi and Haryana, India
and found that generally type Il lip pattern
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Suzuki

according  to and  Tsuchihashi
classification was predominant? However,
Dongarwar, et al. (2013) in their study stated that
Type IV and Type V patterns were dominant in
males and Type | and Type I' patterns were
dominant in females.® Likewise, for the purpose
of sex determination, Sharma, et al. (2009)
claimed that Type I, I' were most commonly seen
in females, whereas Type IV was seen most
commonly in males.® From the mid-1970s until
2000s, many studies have been conducted on lip
print stability, gender determinations and various
morphological pattern as each individual's lips
have a specific pattern of fissures.®'
Furthermore, numerous previous reports'"!
indicated that different racial and ethnic groups
may show differences in the distribution of lip
pattern. However, those studies lacked any
exclusive conclusion on the relation of lip prints
with age and gender. Hence, the objectives of
the current systematic review and meta-analysis
were to provide a deeper understanding of the
use of cheiloscopy as a reliable method in sex
identification, and to establish the
predominant lip print pattern found among
different gender using the classification proposed
by Suzuki and Tsuchihashi.

Materials and methods

The current Systematic review and meta-
analysis was conducted during September 2019
to March 2020 in accordance with the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.

Eligibility criteria: Cross-sectional
observational studies published, in which the age
of the individual was mentioned to be above 18
years with an almost equal male to female ratio
and sample size of 100 participants or more were
selected for this systemic review and Meta-
Analysis. Moreover, the selected studies
characterised by, inclusion of up to 4 lip
quadrants using a visible lip prints technique, as
well as the use of dark lipstick and cellophane
tape with or without magnifying lens and use of a
Photoshop software as an adjunctive tool. The
exclusion criteria include studies with the sample
size less than 100 or patients below 18 years of
age, it also covered articles that investigated the

use of cheiloscopy in
Disaster Victim Identification, medically
compromised  patients, participants  with

congenital or acquired oro-facial/lip pathology,
including inflammation; traumatic/surgical scars;
ulcers or any other soft tissue lesion; history of
cleft lip surgery; allergy/hypersensitivity to
lipsticks; or generalised skin allergy, such as
angular cheilitis, lip pits, cheilitis glandularis and
cheilitis granulomatosa.

Longitudinal  studies  with  different
objectives and methodology as well as studies
based on the classification other than the one
proposed by Suzuki and Tsuchihashi were also
excluded.

Studies providing lip print type outcomes
using latent lip prints technique, bright lipstick
and use of software as the main technique to
determine the type of lip prints were also
excluded.

Furthermore, case reports, case series,
presentations submitted to conferences, literature
reviews, abstracts only, interviews, editorials,
expert opinions and studies published in
languages other than English were also excluded.
The analysis of lip patterns was carried out
according to the classification proposed by
Suzuki and Tsuchihashi published in 1974, in
which lip prints were classified into six patterns,
according to the shape and course of grooves as
described in Figure 1: Type I: complete vertical
pattern, Type I': incomplete vertical pattern, Type
II: branching or Y’ pattern, Type lll: crisscross
pattern, Type IV: reticular pattern and Type V: all
other patterns.

TYPE 111

TYPE IV TYPEV

Figure 1. Suzuki and Tsuchihashi Classification
of lip print

The triple blinding technique was used in
most of the studies during lip print analyses. The
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gender of the individual was determined as per
the description given by Vahanwala et al.'® in
which Types |, I and Il were commonly found in
females, whereas Type Ill and IV patterns were
predominant in males.

Source of information and search
strategy: An exhaustive bibliographic electronic
search for articles published between 1998 until
September 2019 was conducted in six
databases: PubMed, Scopus, and Research gate,
Science Direct, EBSCO and Google Scholar. The
search strategies were implemented based on
the study objectives, and the keywords based on
each section of the PICO question, with the
following terms were included in the search
strategy; Lip Print OR Cheiloscopy OR Forensic
Dentistry OR Personal Identification.

Studies were initially selected based on
the title and abstract. After that, the selected
articles were read in full-text to check for their
eligibility by two authors (MH and KH). In the
case of disagreement between the authors, a
consensus was attained. Data extracted include:
author name and year of publication, studied
population, study design, sample size, age range
of the sample, gender, lip print method used, and
materials used, percentage of lip patterns and
sex estimation outcomes if present.

To assess the risk of bias in all selected
full-text articles included in this study (Table 1),
we performed the recommended NIH checklist.™
The equality of the included studies was
assessed independently by two authors (MH and
KH). The studies were classified in three
categories; good, fair and poor based on fourteen
related questions which include: if the objectives
of the study were clearly stated or not, was the
study population clearly specified, weather the
inclusion and exclusion criteria applied or not, the
presence of validated outcomes and the study
selection or analytical bias. Comparison between
studies was based on a score calculated as 1 per
question answered with yes and 0 per question
answered with no or not reported. The higher the
score, the better the scientific quality of the study.
Quality assessment score ranged between 3 and
12 out of 14. Out of 34 included studies, 7 of
them had a score below 5 (20.6%) and
eventually get excluded from the systematic
review, on the other hand, 13 (38.2%) studies
were categorised as fair with score ranged from 6
to 8, while 14 (41.2%) studies scored between 9
and 12 out of 14 and categorised as good, each

of them had a different missing points, (related to
validation, discussion of analytical bias or
selection bias). The specific information about
the included studies were detailed in Table 1.

In general, a ‘good’ study has the least
risk of bias, and the results are considered valid.
While a ‘fair’ study is susceptible to some risk of
bias deemed not sufficient to invalidate its
results. The fair quality category is likely to be
broad, so all studies with this rating will vary in
their strengths and weaknesses. In contrast,
‘poor’ rating indicates significant risk of bias.
Studies rated poor were excluded from the
current systematic review and meta-analysis.

The value of weighted kappa statistic between
author agreements was 91.17%. After confirming
the quality of each study, two authors
independently extracted the data from the
selected full-text articles using a standardised
electronic format (Office Word 2016 software,
Microsoft Corporation)

Statistical analysis

The overall rates of lip print patterns in
different studies per gender were collected and
analysed using Comprehensive Meta-Analysis
(CMA Version 3 Borenstein, M., Hedges, L.,
Higgins, J., and Rothstein, H. Biostat, Englewood,
NJ 2013). The rates of lip print patterns for
males and females were estimated with their
associated 95% CI. The student t-test was used
to compare the differences in the proportions of
lip print patterns between males and females. In
addition, the heterogeneity assumption among
the included studies was evaluated by the Chi-
square and I tests, which was regarded to be
statistically significant if p < 0.01 and I values of
25%, 50% and 75% were normally assigned as
low, moderate, and high estimates. Egger’s test
was performed to assess the potential publication
bias.

Results

Study characteristics

As shown in figure 2, out of the 1193
studies, 87 studies were duplicated, 10 were
excluded for screening reasons, and 628 studies
were excluded as non-relevant. Out of 468 full
articles assessed 34 studies were selected for
full-text review with quantitative synthesis, and
after quality assessment using NIH, seven
articles were excluded. The extracted data from
the selected studies were compiled into one table
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which include a total of 5749 participants (2717
males and 3032 females).

]

Records identified through Additional records identified
database searching through other sources
(n=1193) (n=0)

| l

Records after duplicates removed
(n =1106)

Identification

[

)
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(n=1096) (n=628)
_
— I
v
Full-text articles assessed Full-text articles excluded,
£ for eligibility with reasons
2 (n = 468) (n=441)
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Studies included in
qualitative synthesis
(n=34)

[

)

\
]
Studies included in quantitative
synthesis (meta-analysis)
(n=27)
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Figure 2. PRISMA flow diagram.

Assessment
publication bias:

A forest plot of the estimation rate of type
Il (Figure 3) and type V lip prints (Figure 4) in
males showed high  heterogeneity as
demonstrated by chi-square (Q- values) of
315.047 and 184.679, respectively with
corresponding 1> of 92.089 and 90.003,
respectively and p-value < 0.01, as revealed by
the random effect model. For the forest plot of
the estimation rate of type | of lip print in females
(Figure 5) showed a high heterogeneity, as
demonstrated by the chi-square (Q-value) of
470.585 corresponding to 1> of 95.018 and p
<0.01 using the random effect model.

Meta-analysis pooling of the comparison
between males and females p showed a
moderate heterogeneity, as demonstrated by the
chi-square (Q-value) of 85.501 and I? of 69.825,
p<0.01 using the random effect model (Table 4).

Patterns of the distribution of lip prints
(cheiloscopy)

In all of the 27 selected studies there
were no two lip patterns are similar, thus
establishing the uniqueness of lip prints, but
there was a difference in gender-wise
predilection of its pattern. The overall result of the
Meta-Analysis of the estimation rate of lip print
types per gender was displayed in table 2 for

of heterogeneity and

males and table 3 for females. The predominant
lip print among males in the selected studies was
type 11l (30.2%), followed by type Il (29.9%). One-
fifth of the sample size was type | (21.1%),
followed by type IV (18.3%) and type I' (15%).
Only 10.8% were reported with type V lip pattern.
While almost one-third females were reported
with type | lip print pattern (36.5%), followed by
type Il (28.9%), type I’ (21.9%), type Il (19.2%),
type IV (13.4%) and type V (12.6%).

Table 4 describe the comparison of the
types of lip print between male and females and
the results showed that type IV lip pattern was
similar between males and females (18.3% and
13.4%, respectively; P<0.059).

Type of Test of Bias (Intercept,
Lip print | Male (2717) Heterogeneity -value) Sensitivity
proportion (95% Egger's test (Funnel
Cl) Q (p-value) plot) Begg test
Type | 21.1(19.4,22.9) | 245.102 (<0.001) | -2.77358 (0.0370) -139 (0.002)
Type I 15 (1.3, 16.9) 255.674 (<0.001) | -4.99536 (0.00002) -153 (0.0007)
Type II 29.9 (28,32) 363.175 (<0.001) | -6.39459 (<0.001) -147(0.00117)
Type Il | 30.2(28.3,32.2) | 315.047 (<0.001) | -3.17436 (0.02469) -133(0.0097)
Type IV | 18.3 (16.7,20.1) | 235.759 (<0.001) | -2.92415 (0.00835) -101 (0.0185)
Type V 10.8 (9.4, 12.4) | 184.679 (<0.001) | -3.47158 (0.000033) -143 (0.0015)

Table 2. Patterns of the distribution of Lips print
in males from the included studies.

Type of Test of Bias (Intercept,
Lip print | Females (3032) | Heterogeneity -value) Sensitivity
proportion (95% Egger's test (Funnel
Cl) Q (p-value) plot) Begg test
470.585
Type | 36.5 (34.5,38.5) | (<0.001) -2.83227 (0.12827) -132(0.0031)
263.834 (<
Type I' | 21.9(20.2,23.8) | 0.001) -4.6984 (0.00404) -125 (0.0048)
314.177
Type Il | 28.9 (27.2,30.7) | (<0.001) -5.25081 (0.00001) -66 (0.0877)
Type lll | 19.2 (17.7,20.9) | 198.37 (<0.001) | -3.43605 (0.00001) -187 (0.00005)
172.808
Type IV | 13.4 (12.1, 14.9) | (<0.001) -2.45155 (0.00698) -112(0.01033)
258.300
Type V| 12.6 (10.9, 14.5) | (<0.001) -3.71409 (0.00003) -93 (0.02756)

Table 3. Patterns of the distribution of Lips print
in females from the included studies.

Type of p- Sensitivity

Lip value Test of Bias (Intercept,

print Difference Heterogeneity -value)
A (95% Cl) Q (p-value) Egger’s test (FP) Begg test
-0.098 (-0.116, - | <0.001 | 430.836 -17

Type | | 0.08) (<0.001) -2.90910 (0.03328) (0.369)
-0.014 (-0.022, - | 0.001 | 175.403 -61

Type I' | .0006) (<0.001) -2.10723 (0.00012) (0.105)
-0.020 (-0.039, - | 0.033 51

Type Il | 0.002) 85.501 (<0.001) | 0.9942 (0.13723) (0.148)
0.101 <0.001 | 400.701 69

Type Ill | (0.083,0.118) (<0.001) 2.96007 (0.08255) (0.078)
0.014 (-0.001, 0.059 | 145.931 41

Type IV | 0.029) (<0.001) 1.84406 (0.06066) (0.202)
0.013 (0.004, 0.003 47

Type V | 0.021) 192.44 (<0.001) | -0.01168 (0.49484) (0.168)

Table 4. Comparison of proportion of types of
Lips print between males and females, using
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Discussion

In line with the previous observation, this
study confirms the uniqueness of the lip prints to
the individual and no two individuals have an
exactly matching lip score. Thus, lip prints can
therefore, be used as an evidence or a positive
means of person identification just like
fingerprints. This phenomenon could be
explained by the idea that the borders of the lip
contain sweat glands in between collection of
sebaceous glands peripherally; thus, moisture
and oil precipitates allow the appearance of
latent or hidden lip prints similar to fingerprints.

Different classification systems of lip print
pattern have been proposed. Afchar Bayat
classification is one of the proposed methods in
which the lip groove patterns are divided into
seven types.*® Another classification of lip groove
pattern is Renaud's classification where the lip
patterns divided into ten types.* In the current
systematic review and meta-analysis, we used
an internationally accepted Suzuki and
Tsuchihashi Classification system, which group
lip groove patterns based on its morphology.'?

The findings of the current study also
confirms that no two-lip patterns matched each
other, despite the noticeable variation in lip print
patterns, a similar observations was reported by
other investigators;* therefore, we can establish
the uniqueness of lip patterns among different
individuals.® Our analysis is in parallel with the
findings reported by Tsuchihashi et al.’?
Furthermore, the most frequent lip print pattern in
the entire population was type Il, which coincides
with the study done by Pradhuman Verma et al.®.
However, a study conducted on Indo-Dravidian
population by Sivapathasundharam et al. found
that the type lll pattern was predominant.®” In
contrast, Verghese et al., concluded that type IV
was predominant lip pattern.’

The current analysis reveals a huge
variation in the configuration of the lip print forms
in relation to gender. The most frequent lip print
patterns observed among males was type Il lip,
followed by types Il and | respectively. In females,
type | was the commonly observed lip print
pattern, followed by types Il and I, respectively.
Compared to another analysis done by
Vahanwalla and Parekh, conflicting observations

were noted in which type Il was frequently
recorded among males and type |l among
females.”> Similarly, a number of previous

studies reported different results, for example,
Gondivkar et al.®® Gordon*°, Verghese et al.” and
Sandhu et al."® observed that types Ill, IV and |
were the commonly observed lip print forms
among both genders.

Moreover, the current analysis reported
that the least frequent lip print pattern found in
the study population was type V, which agrees
with most of the former studies that showed
noticeable variety in the pattern of lip prints
among individuals of different age groups and
generations.” 1817

In spit the fact that most of the selected
studies had clearly defined research questions,
and outcomes, some lack appropriate
inclusion/exclusion criteria, validation, reliability
tests, sample size calculation and discussion of
bias accounted for low quality assessment score
in most of these studies (Table 1).

The variation and challenges faced by
researchers which affected the accuracy of the
reported results of the identity of the individual
may be attributed to the variation in lip maturity
among males and females, the ability of lips to
maintain their tonicity in late 30s,* occurrence of
wrinkles in the adjacent face and thinning of lips
altering the lip morphology.*°

Although this systematic review and

meta-analysis  study  provides  beneficial
information about the lip pattern as an important
tool in forensic investigation, it is obvious that the
majority of the studies were from India and few
were from Pakistan, Nepal and Malaysia, and
hence the results cannot be generalised.
It is worth mentioning that a great amount of
research has been conducted with the best
intentions of building a solid foundation for this
discipline in the forensic science, which is a pear
to be promising and has great potential. However,
in a recent report, Fonseca and co-workers*!
argued that the emergence of new legal
requirements, validity and reliability of the
techniques and the new methods which
emphasize DNA analysis as a new standard, has
led to a redefinition of “Forensic Science”. A
similar conclusion also raised by numerous
authors who have highlighted concern about
these methods because of inconsistent
medicolegal investigations*?, and the
questionable concept of “uniqueness” of the lip
patterns.***° Others investigators considered the
technique a source of a real problem if it is to be
considered evidence for personal identification.*
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Limitations

The limitations of this study include
differences in classification systems used and
method of analysis of lip prints due to mobility of
lip tissue as well as the amount of lipstick applied
and the magnitude and direction of the pressure.
Likewise, some investigators  described
smudging of lip prints among males due to
presence of facial hairs is another limitation.
Furthermore, post-mortem analysis of lip prints at
crime scene has not been taken into
consideration in the current systematic review.
Thus, an assumption can be drawn from the
current systematic review, that lip patterns
evaluation is used as one of the vital criminal
tools for human identification on the basis of their
gender distribution.

Although cheiloscopy has been used in
court in isolated cases, it's noticeable that more
research must be done to substantiate the
distinctiveness of lip print patterns, and to

establish an appropriate method of collection and
interpretation of evidence so as to be acceptable
in court as scientifically evidence based.

Conclusion

Along with the other traditional methods of
human identification, this study proved the
distinctiveness of lip print (cheiloscopy) as an
adjuvant tool for human identification and sex
determination and no identically similar lip-print
patterns appeared in two subjects. Further
studies with a bigger sample size, different
methodology of assessing lip print are needed to
substantiate the current findings.
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Meta-Analysis of type Il of lip print in male

Study name Statistics for each study Evert rate and 35% Cl
Event Lower Upper Relative Relative
rate limit limit Z-Value p-Value weight veight
Nasreenet al, 2018 0608 0520 0690 23% 0017 - 638
Mourita e al, 2016 04%® 0309 0578 -0861 0390 - 264
Harpeet et al, 2017 02¥% 0201 0273 -1162 0000 . 20.81
Humaetal, 2018 0160 0100 0245 -6079 0000 - 288
Tarvad et al, 2016 0380 0257 0520 -1680 0093 —a— 252
Prabhaler Aetal, 2016 015% 009% 0240 -6138 0000 - 281
SandeshH etal, 2017 0130 0071 0227 -553 0000 - 1.82
Remya S et al, 2013 0130 0077 0211 -6393 0000 - 242
VijayK et al, 2013 0250 0149 0387 -3364 0001 —-— 201
Sangameshwar etal, 2018 0543 0445 0647 0909 02363 - 478
Sinerpreet V et al, 2012 0089 0038 0197 -49% 0000 -— 098
PragneshP et al, 2017 00% 004 018 -5645 0000 -— 1.36
Nasreen | et al, 2014 0700 0560 0810 274 0006 —— 225
Ramandeep S et al, 2011 045% 0371 0544 -0983 0326 - 664
Preeti Setal, 2009 0140 0088 0266 -4454 0000 —-— 129
Lalit Ket d, 2017 0370 0262 0493 -2072 0038 —— 325
Randnawa K etal, 2011 0498 0426 0560 -0206 0837 » 11.30
Prachunen Vetal, 2013 0224 0147 0324 -4783 0000 - 316
Ghimire N etal, 2013 0050 0021 0115 -6417 0000 -— 102
SurajitK et al, 2016 0284 0200 0387 -3910 0000 - 384
Owais G e al, 2016 0100 0042 0219 -4661 0000 —-— 096
Jeevanjoit Setal, 2013 0206 0137 0296 -5471 0000 - 349
Tejavathi N et d 2016 0260 0157 0398 -3244 0001 —.— 206
AnnieJetal, 2010 027 0132 0363 -3629 0000 —-— 188
Muharmmed H et al, 2014 0037 0005 0221 -3197 0001 021
Neo Xet d, 2012 0388 0279 0509 -1818 0069 —-— 341
AayPetal, 2017 0105 0089 0157 -9053 0000 - 383
032 0283 032 -18080 0000 ’
-1.00 -0.50 0.00 050 1.00
Meta Analysis-For Male Type Il

Figure 3. Forest plot of type Ill lip print pattern in males.
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Meta-Analysis of type V of lip print in male

Study name Statistics for each study Evert rate and 6% CI
Event Lower Upper Relative Relative
rate limit limit Z-Value p-Value weight  weight
Nasresnet al, 2018 0070 008 0130 -7379 0000 [ 3 2%
Mourrita et al, 2016 0600 040 0725 1405 0180 +— 338
Harpest eta, 2017 0085 0084 0112 -1539 0000 1.85
Hurme et al, 2018 0050 021 0115 -6417 0000 - 1.34
Tanad e al, 2016 0100 0042 0219 -4661 0000 - 127
Prabhaler A etal, 2016 0050 01 0115 -6417 0000 - 134
SandeshH eta, 2017 0280 0190 0392 -3672 0000 - 426
Remya Setal, 2013 0100 0065 0176 -65%2 0000 - 253
VijayK et al, 2013 0220 0126 035 -3707 0000 - 28
Sangameshwar etal, 2018 0120 0067 0205 -6142 0000 - 268
Simarpreet Vet al, 2012 0450 036 0581 -0747 0456 —— 390
Pragnesh Pet al, 2017 0270 0181 038 -3773 0000 - 406
Nasreen | etal, 2014 0060 0019 0170 -4621 0000 -— 0.79
RamendespSetd, 2011 0120 0074 0190 -7239 0000 L 372
Precti Seta, 2009 0060 0019 0170 -4621 0000 -— 079
LalitK etal, 2017 0260 0168 0379 -3689 0000 352
Randhana Ketd, 2011 0280 0224 0344 -6160 0000 i 11.98
PrachumenV et al, 2013 0150 0089 0242 -5710 0000 - 306
Ghimire N et al, 2013 0200 0210 038 -4063 0000 B 580
Surgit K et al, 2016 0080 0045 0170 -6211 0000 - 2m
Owais Get al, 2016 0120 0065 0242 -4578 0000 - 1.8
Jeewarjdit Setal, 2013 0315 0232 0412 -3609 0000 L = 607
Tejavathi N et al 2016 0040 0010 0146 -4404 0000 -— 054
Anrie J e al, 2010 0110 0048 0231 -4626 0000 -— 138
Muhanmrad H et d, 2014 0560 0373 0731 062 0534 —T— 1.87
Neo X etal, 2012 0310 0211 0430 -3020 002 4m
AjayPetal, 2017 0320 0258 0390 -4847 0000 i 1.64
0211 0194 0229 -2480 0000 |
-1.00 -0.50 0.00 0.50 1.00
Meta AnalysisFor Male Type V
Figure 4. Forest plot of type V lip print pattern in males.
Meta Analysis of type of lips print in females
Study rame Statistics for each study Evert rate and 95% CI
Event Lower Upper Relative Relative
rate limit limit Z-Value p-Value weight weight
Nasreenet a, 2018 0168 0112 0244 -6687 0000 - 521
Mounita et a, 2016 0623 0484 0745 1743 0081 - 357
Harpeet et al, 2017 0005 0001 0014 -9284 0000 088
Hume et al, 2018 0240 0166 0333 -4923 0000 - 5.44
Tarvad et al, 2016 0220 0126 0355 -3707 0000 — 256
Prabheker Aetal, 2016 0480 0384 0577 -040 0639 .- 7.44
SandeshH et al, 2017 0170 0101 0272 -5158 0000 - 316
Remya Setal, 2013 0260 0184 0355 -4588 0000 - 574
VijayK et al, 2013 0193 0106 0326 -3992 0000 —-— 232
Sangameshwer eta, 2018 0011 0002 0075 -4452 0000 = 029
Simarpreet Vetal, 2012 0080 0019 0170 -4621 0000 — 084
Pragnesh P et al, 2017 0104 0044 027 -45%4 0000 - 134
Nasreen | et al, 2014 0150 0092 0234 -6194 0000 - 3.80
Rarmendeep Set al, 2011 0320 0244 0407 -3931 0000 k& 811
Preeti Setal, 2009 0220 0126 0365 -3707 0000 —-— 256
Lalit Ketal, 2017 0520 0388 0649 0204 0769 —-— 402
Ranchawa K et al, 2011 0092 0061 0136 -10230 0000 = 595
Pradhumen V et al, 2013 0073 0039 0135 -7.333 0000 - 249
Ghimire N et al, 2013 0080 0041 0152 -6626 0.000 - 219
Surajit K et a, 2016 0282 018 0406 -3307 0001 —— 375
Owais Geta, 2016 0160 0082 0289 -4299 0000 —- 200
Jeewanjoit Setal, 2013 0175 0128 0234 -8332 0000 | 861
Tejavathi N et al, 2016 0080 0019 0170 -4621 0000 -— 084
Amnie J etal, 2010 0180 00% 0311 -4119 0000 —-— 220
Muhanmed H et al, 2014 0082 0037 0171 -5662 0000 -— 164
Neo Xetal, 2012 043 0320 053 -1.094 0274 —-— 491
AjayPetal, 2017 0174 0126 0234 -8146 0000 3 813
0219 0202 0238 -23249 0000 [}
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B

Meta Analysis-For ype | female
Figure 5. Forest plot of type | lip print pattern in females.
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Author Year M/F Age Quadrants Materials used | Sample | Quality Assessment
of Range Size Score
Public
ation
Sharma®, et al. 2009 50:50 20-30 Middle part of | Cellophane tape 100 10
the lower lip
Annie’, et al. 2010 50:50 18-40 2 Q lower lip Cellophane tape 100 7
only
Ramandeep?, et al | 2011 125:125 | 20-40 The middle Transparent 250 9
portion of the cellophane tape
lower lip
Randhawa’, etal. | 2011 211:239 | 21+ Middle part of | Transparent 450 11
the lower lip cellophane tape
Simarpreet'®, et | 2012 56-50 18-25 Middle part of | Cellophane tape 106 10
al. the lower lip
Xiao !, etal. 2012 67-67 20-26 4Q Cellophane tape 134 9
Kautilya', et al. 2013 50:50 18-25 6Q Transparent 100 11
cellophane tape
Verma'®, et al. 2013 85:123 | 18-25 6Q Cellophane tape | 208 8
Ghimire'”, et al. 2013 100:100 | 18-25 4Q Sheet of bond 200 9
paper
Sekhon'®, et al. 2013 100:200 | 18-25 8Q Cellophane tape 300 8
Ishaq'’, et al. 2014 50:100 | 18-25 Not specified Bond paper 150 6
Hammad?®, etal. | 2014 27:73 19-25 Middle portion | White paper 100 10
of the lower lip
Sinha?!, et al. 2016 50:51 18-35 4Q Cellophane tape 101 9
Tarvadi??, et al. 2016 50:50 18-25 Middle portion | Transparent 100 7
of the lip sheet
Jeergal®, et al. 2016 100:100 | 18-60 8Q Cellophane tape | 200 11
Remya?, et al. 2016 100:100 | 18-23 Middle part of | Cellophane tape 200 10
the lower lip
Kundu®, et al. 2016 88:62 18-24 6Q Cellophane tape 150 7
Gowhar?, et al. 2016 50:50 18-30 Not specified Transparent 100 8
cellophane tape
Nagaraj?’, et al. 2016 50:50 22-35 Middle portion | Cellophane tape 100 7
of the lower lip
Sandhu®, et al. 2017 540:660 | 18-30 6Q Cellophane tape | 1200 12
Chaudhari®’, etal. | 2017 75:75 25-50 4Q Cellophane tape 150 8
Parmar’, et al. 2017 73-48 19-25 Not specified Cellophane tape 121 6
Kumar?!, et al. 2017 65:54 20-28 Middle part of | Cellophane tape 119 9
the lower lip
Pala®, et al. 2017 190:190 | 18-25 Not specified Scotch tape 380 6
Ishag®®, et al. 2018 125:125 | 18-25 Not specified Cellophane tape 250 7
Saleem®*, et al. 2018 100:100 | 18-30 Not specified Cellophane tape | 200 7
Manikya®, et al. 2018 90:90 18-23 6Q Cellophane tape 180 10

Table 1. Quality assessment of the study.
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