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Abstract

wrinkling time in medical students.

in normal population

Aim: This study aims to observe if there is a physiological variation in the appearance or disappearance of water immersion induced

Introduction: Skin wrinkling is hypothesized as an adaptive phenomenon that is generated as an evolutionary process. Water immersion
induced wrinkling is a non-invasive test graded from 0-5 that involves placing one’s hands into lukewarm water for a set amount of time. Despite
the increased interest in skin rejuvenation, a baseline study describing the variation in water immersion induced hand wrinkling is still missing.

Objectives: To induce Wrinkling in patients with Dermatoses under standard conditions. To assess the water immersion induced wrinkling

Methods: This is an observational study done in 80 medical students who attended dermatology posting at the department of Dermatology
in Amala Institute of Medical Sciences for a period of ten months. The subject’s both hands were placed in tap water for to elicit wrinkling. The
data was analyzed using statistical methods: Student’s unpaired t test, ANOVA test, Kruskal Wallis test.

Results: Out of 80 students females’ participants took longer to develop water immersion induced wrinkles compared to males.

Conclusion: There is a significant variation in the wrinkling pattern with respect to gender. The role of estrogen was a novel observation.

Keywords: Water Induced Wrinkling Time; Wrinkling; Hand Wrinkling; Vasoconstriction; Estrogen; Hand Dermatitis

Introduction

Skin wrinkling on immersion in water is hypothesized as an
adaptive phenomenon that is generated as an evolutionary process
[1]. The exact mechanism of wrinkling is unknown. It may be
postulated that during the course of ageing skin gets transformed
in terms of structural composition, structural organization, size
and properties. Water immersion induced wrinkling is related to
increased skin rigidity of stratum corneum coupled with weakening
and loss of echogenicity of upper dermis [2].0n exposure to water
the skin of fingers and toes wrinkle which was initially attributed
to local osmotic reactions [3]. Despite the increased interest in
skin rejuvenation, a baseline study describing the demographic
variation in hand wrinkling is still missing. In the current study, we
aim to experimentally assess the physiological hand wrinkling time
in medical students.

Methodology

All consenting medical students attending the Dermatology
posting in the Dermatology department of Amala Institute of
Medical Sciences, Thrissur from July 2017 to December 2017
were first evaluated on the basis of demographic data and co-
morbidities using a Performa by the investigator. Wrinkling was
induced by immersing both hands of the subject in 3L of 28 C tap
water obtained from a common source. The experiment was carried
at a standard room temperature of 25°C and water was obtained
from a common source and filled in a 60*49 cm plastic trough. The
participants were asked to submerge their hands in water for a
sustained period until they noticed the firstappearance of wrinkling.
Photographic evaluation before and after inducing wrinkling was
taken in consenting participants. Following this the time of early
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disappearance and complete disappearance of wrinkles was noted.
All data were analyzed using the Statistical Package for Social
Sciences (SPSS) software, version 22, and P values <0.05 were
considered statistically significant. Means, medians, and standard
deviations were utilized to summarize the responses as measures
of central tendency. Associations between baseline variables and
outcomes were determined using Student’s unpaired t test, ANOVA
test.

Results

Eighty medical students, 61 females and 19 males, were
enrolled in the study in from July 2017 to December 2017 .The
youngest participant was 19 years old and the oldest one was aged
23 years (mean age is 20.76 years). The majority of participants
were in the age group of 20 to 22 years. There were three students
aged less than 20 years. The minimum and maximum time taken
for hand wrinkling to appear in females was 12 minutes 16seconds
and 34 minutes and 28 seconds respectively. (Mean= 16.2 +_8.9).
The minimum and maximum time taken for hand wrinkling to
appear in males was 2 minutes and 36 minutes and 20 seconds
respectively. (Mean=12.4+-9.4). The average time taken for first
disappearance of hand wrinkling was more in Females compared
to males (Mean= 3.0447/ 3.5767). The average time taken for final
disappearance of hand wrinkling was more in Females compared
to males (Mean=8.41118.9497/). With regard to co-morbidities
those participants who had contact dermatitis on their hands
developed had an earlier wrinkling appearance (10 minutes 3

Table 1: Comparison of sex with wrinkling time.

seconds) compared to those without co-morbidities. (13min 4
seconds). On the contrast participants with Contact dermatitis with
scaly erythematous plaques showed an earlier appearance and
later disappearance of wrinkling (6.2 seconds) compared to those
without co-morbidities (9minutes).

Discussion

Wrinkling on exposure to water is a temporary phenomenon
and is referred to as pruney fingers or water aging. Previous studies
demonstrated that appearance of wrinkles depends on many
factors like age, temperature of water, water hardness, pH etc. In
our study we found a demographic variation with regards to sex
and time of appearance of wrinkles by maintain other parameters
constant. On an average we found male participants (12.4secs)
developed wrinkling earlier compared to female participants.
(16.2secs). The mechanism of wrinkling is still unknown. Our
study showed that females took longer time compared to males
to develop water immersion induced wrinkling. It is known
that a state of hypoestrogenism during menopause is known to
accelerate age-related deterioration, which results in thinner skin,
and an increase in number and depth of wrinkles [4]. Hormone
replacement therapy (HRT) has been shown to increase epidermal
hydration, skin elasticity, and also reduces skin wrinkles [5]. Hence
it may be postulated that males with low estrogen content took
less time to develop water immersion induced wrinkling. However
future studies are needed to confirm our hypothesis (Table 1).

Sex N Mean Std. Deviation P value
M 19 12.4192 8.65984
Time of Appearance
F 61 16.2916 9.42425 0.903
M 19 3.0447 1.58201 0.531
Time of First Disappearance
F 61 3.5767 3.32816
M 19 8.4111 490932
Time of Complete Disappearance F 61 8.9497 5.73815 0.181
M 19 5.1568 4.8822
Interval Time
F 61 5.2213 4.78917 0.596
Table 2: Comparison of co-morbid illness with wrinkling time.
Comorbid Illness N Mean Std. Deviation
Time of Appearance 0 78 13.4165 9.43959
1 2 10.31 4.01637
Time of First Disappearearance 0 78 34751 3.04049
1 2 2.485 0.0495
Time of Complete Disappearance 0 78 8.8886 5.57398
1 2 6.215 2.70822
Interval Time 0 78 5.2413 4.82157
1 2 3.83 3.36583
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It was earlier postulated that when water gets absorbed into
the keratin content of skin it expands to a larger surface area
causing it to fold creating wrinkling lines. However, it was in 1935
Lewis & Pickering et al. [6] that studied patients with median nerve
palsy and uncovered that wrinkling spared the areas innervated by
a damaged nerve thus postulating that there is a role of nervous
system in wrinkling phenomenon. This theory was supported
by many others in subsequent years [7-14]. Vasudevan [14] et al.
demonstrated that that by blocking the sympathetic response,

either temporarily via lumbar epidural infusion or permanently
via chemical or surgical cervical sympathectomy, terminated wet-
wrinkling response. Cales & Weber [3] in 1997 proposed that
fingers and toes wrinkle if soaked in water for around five minutes
and attributed the same to local osmotic reactions. Wilder-Smith et
al. [15] hypothesized that that the finger-wrinkling mechanism may
be due to digit pulp vasoconstriction and wrinkles can be induced
by vasoconstrictive agents [16] (Table 2).

Table 3: Time taken for appearance of wrinkling and disappearance of water immersion induced wrinkling.

N Minimum Maximum Mean Std. Deviation
Time of Appearance 19 6.16 34.28 162916 8.65984
61 2.04 36.2 12.4192 9.42425
Time of First Disappearearance 19 12 6.24 3.0447 1.58201
61 0.52 24.1 3.5767 3.32816
Time of Complete Disappearance 19 2.27 24.14 84111 4.90932
61 1.55 27.1 8.9497 5.73815
Interval Time 19 0.52 21.48 5.1568 4.8822
61 0.09 21.3 5.2213 4.78917
Participants who had dermatoseslike contact dermatitisontheir ~ Limitations of study
hands and was subjected to the study showed an earlier appearance i Single observer study: Observer bias.

and later disappearance of wrinkling compared to those without
co-morbidities. Even though the reason of this early wrinkling
time is unclear it can be postulated that these chronic dermatoses
might have altered the water binding capacity of keratins. A similar
mechanism is associated with aquagenic wrinkling of palms (AWP)
which is characterized by a rapid formation of wrinkles upon limited
exposure to water i.e as early as 2minutes. The pathomechanism
of this entity is due to an increase in the water-binding capacity of
keratins, mediated by increased salt concentrations in the epidermis
[17]. Infants with marasmus, a form of protein-energy malnutrition,
also may have elevated sweat chloride concentrations [18] and have
been observed to have excessive skin wrinkling similar to that seen
in patients with Cystic Fibrosis [19-20]. Wrinkling of palms and
soles after immersion to water may be an evolutionary adaptation.
But it is debatable at present whether the wrinkling of skin evolved
in our ancestors to support walking in wet conditions or to enable
better gripping of wet objects [21] (Table 3).

Conclusion

Water immersion induced wrinkling is a physiological
phenomenon yet shows a demographic variation. The pathogenesis
of wrinkling remains unknown and more studies are warranted to
assess whether it varies with different dermatoses and the influence
of estrogen in its formation. Our study showed that with respect to
gender females exhibited more time to develop water immersion
induced wrinkling compared to males hinting the role of estrogen
in the same.

ii. ~ The diurnal variation in the development of water
immersion induced wrinkling was not tested for, owing to circadian
variations observed in autonomic nervous system functioning.

iii. Constancy of environmental factors and hardness of
water was not considered.
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