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ABSTRACT 

Objective: To determine the efficacy of cooling gel patch in various clinical indications and comparison of cooling 
gel patch with water spray and cold sponging in fever and heat exhaustion. 
Study Design: Comparative cross sectional study. 
Place and Duration of Study: Garrison Medical Centre Okara Cantt, from Sep to Dec 2018. 
Methodology: A total of 48 male patients, age ranges from 20-40 years were assessed with different clinical indi-
cations of cooling gel patch. Patients with fever, heat exhaustion, headache, muscle cramps and toothache were 
included in this study and patients with acute illness other than fever were excluded. A control group of 20 
individuals was also analyzed against fever and heat exhaustion in which water spray and cold sponging was 
used. Frequency and percentages of each indication were calculated and chi square test was applied. 
Results: Total of 48 individuals living in plain terrain with various clinical indications of cooling gel patch were 
assessed. Cooling Gel Patch was tested on 16 sportsmen with heat exhaustion out of which 2 (12.5%) individual 
had minimal effect whereas control group of 10 showed good response in 8 (80%) sportsmen with water spray 
and cold sponging with p-value .000578. Six patients with headache and 4 individuals with toothache reported  
no reduction in symptoms. Two out of 6 patients with muscle cramps reported mild relief in symptoms. Sixteen 
patients reported with high grade fever and out of these, 12 (75%) individuals showed no reduction in tempera-
ture after 4 hours of application. In 4 (25%) cases fall of 1°F was observed after 2 hrs but no further decrease noted 
from 4-8 hrs whereas control group of 10 individuals showed very good response with water spray and sponging 
with p-value <.0001. Fourteen (29%) out of 48 reported individuals felt cooling effect for 30 minutes or less. 
Moreover 4 individuals reported bad/unpleasant odour. Twenty six (54%) out of 48 individuals reported varying 
degrees of itching/irritation after application of cooling gel patch on the skin. 
Conclusion: Cooling gel patch is not a preventive/curative modality against fever, headache, toothache, muscle 
cramps and heat stroke. Water spray and cold sponging is proved to be more affective in patients for temperature 
lowering and heat exhaustion when compared with cooling gel patch. 
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INTRODUCTION 

Exercise increases the core body temperature 
especially in warm and humid conditions which 
increase temperature gradient between the skin 
and environment and the capacity for heat loss is 
reduced. These components along with an incre-
ase in metabolic heat production, decrease work 
capacity, exercise performance and may develop 
heat related illnesses1. There are different cooling 
strategies which can increase heat storage capa-
city, attenuate the exercise induced increase in 
body temperature and rapid recovery after inte-
nse exercise1. Exercise induced stress leads to 

hyperthermia, inflammation, muscle damage and 
nervous system fatigue that results in reduced 
performance potential2. Thermoregulatory rec-
eptors located within the skin, convey informa-
tion on this accumulation of thermal energy to 
higher brain which produce inhibitory signals 
that lower the work capacity by decreasing meta-
bolic heat production to protect body from heat 
injury1,2. These inhibitory signals may help to 
maintain exercise performance in the heat. These 
inhibitory signals may be inhibited by cooling the 
skin and deep body temperature pre, per and 
post during exercise by cooling vest, ice slurry 
ingestion, cold water immersion, cryotherapy or 
perhaps by applying menthol or different combi-
nation of these on the skin3,4. 
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Menthol is an organic compound derived 
from the genus Mentha (mint), which is widely 
available in natural and synthetic formations. 
Menthol activates cold receptors in the skin to 
elicit cooling effects once applied locally on the 
skin especially on head and neck region which 
have greater density of cold sensitive afferent the-
rmal receptors5,6. These receptors are not activa-
ted in the body, unless cooled below 27°C. Men-
thol is also used as vasoactive agent that produ-
ces cutaneous vasodilation6. When menthol app-
lied to the skin of heat stressed individuals, may 
provide a cooling effect to neuronal input to hig-
her brain structures in addition to the neuronal 
signals arising from warm thermo receptors 
located within the body7. 

Menthol also acts as weak sodium channel 
blocker. This mechanism dependent on voltage-
gated neuron channel which communicate a we-
ak and localized anesthetic effect6. But menthol 
may also induce a heat storage (cold defense) res-
ponse. Menthol also have some common side eff-
ects such as itching, dry skin, skin irritation, burn, 
difficulty in breathing, edema, hives, hypersensi-
tivity and anaphylaxis8. This study will help to 
understand the effectiveness of different cooling 
techniques as no such study is conducted in 
Pakistan. 

METHODOLOGY 

A comparative cross sectional study was 
conducted at Garrison Medical Centre Okara 
cantonment from Sep 2018 to Dec 2018 with app-
roval of Institutional Review Board (IRB) certi-
ficate number 01/2018. A total number of 48 male 
patients with non-probability consecutive samp-
ling technique, age ranges from 20-40 years  with 
clinical indications of fever, heat exhaustion, 
headache, muscle cramps and toothache were 
included in this study and patients with acute 
illness other than fever were excluded. Sample 
size was calculated by WHO sample size calcu-
lator taking confidence level of 80%, absolute pre-
cision of 0.10, and population mean of 2.4 (re-
duction of temperature with cooling gel), and 

population SD of 0.51. The minimum sample size 
required was 43 patients9. 

A control group of 20 individuals was also 
analyzed and compared with fever and heat exh-
austion in which water spray and cold sponging 
was used. The Cooling gel patch composition 
includes menthol 0.2% (active agent), Glycerin     
and Sodium Polyacrylate (gel forming substan-
ces), Aluminum Glycinate and Methyl Metha-
crylate (sticking agents), Tartaric Acid (disperse 
menthol evenly), Pigment- Brilliant Blue (coloring 
agent) and Water 76% (base). Cooling gel patch 
measured 5 x 12 cms, applied on different parts 
of body such as on forehead for fever and head-
ache, on thigh for muscle cramps, on back of neck 
for heat exhaustion, as recommended in manu-
facturer’s instructions. Frequency and percenta-
ges of different clinical indications were calcu-
lated and chi square test was applied. Data was 
recorded in SPSS version 23. 

RESULTS 

Total 48 individuals with various clinical 
indications for cooling gel patch were evaluated. 
Cooling Gel Patch was tested on 16 sportsmen 
with heat exhaustion, out of which 2 individual 
(12.5%) showed weak effect whereas control gro-
up of 10 sportsmen with heat exhaustion showed 
good response to water spray and cold sponging 
in 8 (80%) of individuals (table-I) with p-value 

0.000578. Six patients with headache and 4 indi-
viduals with toothache were applied with cooling 

Table-I: Comparison of experimental & control group 
for heat exhaustion. 

Heat Exhaustion 

 Benefit No benefit p-value 

Cooling gel 
patch 

2 (12.5%) 14 (87.5%) 

0 .000578 
Water & 
Sponging 

8 (80%) 2 (20%) 

Table-II: Comparison of test & control group in fever. 

Fever 

 Benefit No Benefit p-value 

Cooling gel 
patch 

4 (25%) 12 (75%) 

0.00019 
Water spray 
& sponging 

10 (100%) - 
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gel patch and no reduction in pain was reported. 
Six sportsmen with muscle cramps were treated 
with cooling gel patch but only two mentioned 
mild relief in symptoms (table-III). Sixteen pati-
ents reported with high grade fever and all these 
patients were applied with cooling gel patch on 
their forehead for 8 hrs. Out of these 16 patients, 
12 (75%) individuals showed no reduction in 
temperature and only 4 (25%) patients with fever 
showed fall of 1°F of temperature after 2 hrs but 
no further decrease was noted from 4 to 8 hrs 

whereas control group of 10 individuals with 
fever showed very effective response to water 
spray and sponging (table-II) with p-value .00019. 
Fourteen (29%) individuals out of 48 reported 
that cooling effect of cooling gel patch usually 
last for 30 minutes or less. Out of 48 analyzed po-
pulations, 4 individuals reported about unplea-
sant odour. Twenty six (54%) individuals repor-
ted about varying degrees of itching/irritation 
after application of cooling gel patch on the skin. 

DISCUSSION 

Multiple studies carried out in the past to 
determine the effectiveness of cooling techniques 
such as menthol and its various compositions like 
water spray, cold sponging, cooling vest, ice slu-
rry ingestion, cold water immersion, cryotherapy 
in reducing heat related stresses in individuals 

exposed to hot and humid environment. A study 
conducted at Beijing at International association 
of athletic federation’s world championships of 
2015 in which 47% of athletes used cold water 
immersion and 24% used ice slurry ingestion coo-
ling techniques as a post exercise recovery stra-
tegy6. Result suggests and emphasize that more 
athletes could benefit from these cooling techni-
ques6. Our study also suggested water spray and 
cold sponging as effective way of post exercise 
recovery. 

Another study conducted at Beijing Olym-
pics in 2008 by applying a commercially available 
cooling solution spray composed of 0.2% men-
thol7. The objective of the study was to determine 
menthol efficacy in reducing heat stress among 
athletes and sports staff working in hot (30°C) 
and humid climate of Beijing on the request of 
UK Sports committee. The results concluded that 
menthol neither improve, nor reduce thermal 
comfort, but resulted in heat storage response. In 
the control group water spray was used to cool 
the skin without inducing any heat storage res-
ponse. Water spraying was recommended by UK 
Sports committee over the menthol spray7. Our 
study also showed that water spray was more eff-
ective as compared to menthol containing cooling 
gel patch. 

A study conducted by Barwood et al, in 
which 8 healthy male participants volunteered in 
cycling time trial at 33.5°C, 33% relative humidity 
in which water spray and menthol spray was 
used resulted in no difference in performance but 
menthol sprayed individuals felt cooler and more 
comfortable9. This study concluded that menthol 
use in exercise improves heat perception but did 
not alter performance and did not increase risk of 
heat illness. 

Studies conducted by Topp and Johar et al 
concluded that Menthol also activates the central 
analgesic pathways. Recent understanding of 
TRPM8 channels have provided a molecular basis 
for understanding the molecular action of ment-
hol and its ability to produce both a cooling sen-
sation and reduction in pain10,11. The more under-

Table-III: Summary of effects of cooling gel patch. 

Condition Cases 
Improving Effect 

Yes No 

High Grade 
Fever 
 

a. After 2 x hrs 
b. After 4 x hrs 
c. After 6 x hrs 
d. After 8 x hrs 

16 

In 4 (25%) 
cases fall   of 

1oF 
observed 
after 2 hrs 
No further 
decrease 

noted form 
4-8 hrs 

12 (75%) 

Sportsmen with 
heat exhaustion 

16 2 (12.5%) 
14 

(87.5%) 

Headache 6 - 6 (100%) 

Muscle Spasm 6 2 (33%) 4 (67%) 

Toothache 4 - 4 (100%) 
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standing of pharmacologic mechanism of men-
thol may lead to expand its role for replacements 
for opioid analgesics, particularly those that can 
be applied topically12,13. In this study at 0.2% 
menthol concentration was used and at this low 
concentration, no pain relief was observed. 

A study conducted by Watson et al, observed 
that the cooling effects usually effective not more 
than 15 minutes and cooling sensation also varies 
with site of application and dose of methanol 
used in preparation14. Our study concluded that 
about 29% of participants had cooling sensation 
for about 30 minutes and 71% had mild cooling 
sensation for only few minutes. 

A study conducted by Kounalakis et al in 
2010, in which 66 adults suffering from musculo-
skeletal pain, a topical product containing metha-
nol lower the pain15. This study showed no pain 
relief when applied in individuals with headache 
and toothache but our study data was small and 
further study with large group is needed but 
mild muscular spasm was relieved in 23% of 
individuals.  

A study conducted by O'Hara et al on 
soldiers of United Kingdom in hot and humid 
environment of UK concluded that acclimatiza-
tion should be done before going to hot and 
humid conditions, light weight clothes should be 
wearied and hydration level should be mainta-
ined during physical activity, are simple techni-
ques that can attenuate heat stress16. 

A randomized double blinded controlled 
study was conducted by Airaksinen et al, in 
which seventy-four patients were assessed the 
efficacy of cold gel with placebo gel in sports 
related soft tissue injuries which showed better 
satisfaction with cold gel as compared to placebo 
gel17. 

Two different studies conducted by Ried   
and Peier et al concluded that the use of menthol 
in different preparations associated with itching, 
respiratory and cutaneous adverse reactions, 
anaphylaxis from different mechanisms including 
type-1 (IgE-mediated hypersensitivity), type-IV 
(delayed-type hypersensitivity) and non-immu-

nologic histamine release18,19. In our study, 55% of 
the individuals showed mild to moderate itching 
with cooling gel patch containing menthol which 
may increase with repeated use and can lead to 
anaphylaxis and death.  

RECOMMENDATION 

Standard preventive measures for fever and 
heat exhaustion may be adopted in place of using 
cooling gel patch.  

Pre cooling techniques such as water spray, 
cold water immersion, cooling vest, cold water 
ingestion and ice slurry ingestion may be used as 
preventive measures. 

Moderate effect of cooling gel patch on mus-
cle spasm may need further large data analysis. 

Itching and odour produced by cooling gel 
patch may irritate the patient and may need avoi-
dance in some patients because of fear of allergy 
and anaphylaxis. 

Further scientific evidence based testing or 
trial may be conducted at appropriate institute. 

CONCLUSION 

The use of cooling gel patch in different clini-
cal indication was assessed. Cooling gel patch           
is not a preventive / curative modality against 
fever, headache, toothache, muscle cramps and 
heat stroke. No positive effect noticed in treating 
headache and toothache whereas very moderate 
effect was experienced in sprain and muscle 
spasm cases with cooling gel patch. Current met-
hods of temp control and heat exhaustion such  
as water spray/sponging were more effective as 
compared to cooling gel patch. Cooling gel patch 
was not effective in temperature lowering, pain 
management and heat exhaustion. 
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