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ABSTRACT: 

Background: Breath holding time is the time taken by an individual to hold his/her breath as 

long as they can. During voluntary breath holding, tissues continue to utilize oxygen and 

liberate carbon dioxide. Therefore, during breath holding arterial pO2 falls and pCO2 rises. 

Normal Breath holding time (BHT) is 45-55 seconds which is estimated in 2014. The main 

aim of this study is to assess the breath holding time among healthy dental students. 

Materials and methods: A minimal number of sample sizes has been taken into account 

with regards to their BMI. The sample size was divided into two groups as gender 

comparison. Students were detaily explained about the procedure and breath holding time has 

been measured. The statistical analysis was done by ANOVA test in SPSS Software-23 and 

an independent t-test was calculated. 

Results: BHT was found to be significantly low among females compared to males. A 

statistically significant negative correlation was observed when BHT is correlated with 

gender because BHT differs in both the gender. 

Conclusion: The present study revealed that breath holding time is less in females compared 

to males. Therefore, males are healthier than females. 

 

Key words: Breath holding time, gender comparison, BMI, Oxygen, Carbon Dioxide, 

Innovation techniques 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION: 

             Breath holding time is the time taken by an individual to hold his/her breath as long 

as they can(1). Breath holding involves the tissues which use oxygen and then produce 

carbon dioxide(2). Breath holding increases carbon dioxide in the arterial region resulting in 

vasodilation of resistance arterioles which increases cerebral blood flow (3).Evaluation of 

breath holding time has a significant increase in sensitivity of peripheral chemoreflex, which 

was noted regarding arterial hypertension, chronic heart failure, etc (4). 

             Respiratory motion is an abnormal rate of breath due to which causes chest pain and 

brain tumor(5). Breath holding for short intervals is a widely applied method to reduce 

respiratory motion(6). In standard clinical practise, patients are instructed to hold their breath 

(7). In addition to Positron Emission Tomography and Computed Tomography (PET-CT) 

Scans and radiotherapy have been used in an MR setting recently (8). Breath hold challenge 

is used in the clinical setting for assessment of cerebrovascular reactivity (9). 

              Hypoxia is a condition in which a certain body part suffers from a decreased rate of 

partial pressure of oxygen levels whereas Hypercapnia is an increased rate of partial pressure 

of carbon dioxide levels(10). Hypercapnia is commonly measured as a surrogate for the 

increased arterial carbon dioxide levels (11). Hypoxia of oxygen were seldom used to account 

for Cerebral blood flow(CBF) changes during breath holding due to the belief that 

vasodilatory effect of increased artery partial pressure of carbon dioxide dominates that of 

decreased arterial partial pressure in oxygen (12). The role of both hypoxia and hypercapnia 

in breath holding deserves to be examined because arterial PCO2 and PO2 have been reported 

to work synergistically to interact with chemoreceptors (13).  

            Some studies described the potent vasodilatory nature of arterial carbon dioxide in 

humans (14) which can be manipulated using inhalation of air with increased carbon dioxide 

(15) (16). The present study mainly stimulates individuals' behaviour in healthy volunteers. 

This allows more flexibility in the experiment duration and removes the confounds of age-

related changes in order to isolate the effects of poor breath hold performance on the Blood 

Oxygen Level Dependent (BOLD) measurements (17). Coronavirus is being viral all over the 

world, this study has the main role to compare breath holding time between males and 
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females to check whether they have proper lung functioning so that they don't get affected by 

any external parameters (18) (19). The main aim of this study is to explore the gender 

comparison of Breath Holding Time among dental students. 

 

MATERIALS AND METHODS: 

          A cross-sectional study was conducted in a private dental college among first years 

with a sample size of 100 students. The participants are selected randomly. Breath holding 

time was recorded  among each individual by allotting them a nose piece after them holding 

their breath. The breath holding duration and the measurement of distress tolerance  which 

denotes the maximum experienced distress and the participants were instructed to hold their 

breath as long as they can. To calculate breath holding timings, participants were instructed to 

hold their breath as long as they could. To calculate BHTs,  participants were assessed to 

record the starting time from the time they held their breath. The time is calculated using a 

stopwatch and the readings of BMI are collected by calculating the individual's height and 

weight. Data was collected and analysed using SPSS software version 23 and independent t-

test was calculated. 

 

RESULT: 

From the present study, BMI mean value in males is 23.1086 ± 4.6270 and in females 

is 22.5981 ± 4.3723 (Figure 1). BHT mean value in males is 42.17 ± 39.64 and in females is 

26.96 ± 9.435 (Table 1). Since male population has a high mean value, it is evident that male 

have more breath holding time than females under this sample size (Figure 2). 

 

  

GROUPS 
 

N 
 

Mean 
 

Std. 

Deviation 

 

Std. Error 

BMI  MALE 

FEMALE 

29 

70 

23.1086 

22.5981 

4.62700 

4.37237 

.85921 

.52260 

BHT MALE 

FEMALE 

29 

70 

42.17 

26.96 

39.640 

9.435 

7.361 

1.128 

 

 

 

 

TABLE 1: Mean, SD and SE of BMI and BHT. Females have participated in this survey rather than 

Males. The Mean, Standard Deviation and Standard Error Mean values are more for males than 

females. 
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Figure 1: The bar graph represents the mean value of BMI of both genders. X axis represents 

gender and Y axis represents mean values of BMI of the participants. Green denotes males 

and Red denotes females. Males have more BMI than Females. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The bar graph represents the mean value of BHP of both genders. X axis represents 

gender and Y axis represents mean values of BHP of the participants. Green denotes males 

and Red denotes females. Males have more BHP than Females. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION: 

Breath holding is a safe and reliable  method for assessing the sensitivity of peripheral 

chemoreflexes to carbon dioxide in patients with heart failure(20). A normal breath holding 

capacity in an untrained individual is 30 sec to 2 min (21). In this study, the maximum limit 

of breath holding capacity of a person was very challenging to measure(22). Therefore  by 

understanding how these mechanisms interact to determine the break point of a breath hold 

which remains a challenging area of integrative physiology(23). By comparing the previous 

studies which are done similar to the present study(1), the breath holding spells of pediatrics 

have more significance towards breath holding capacity in children (24). Then the evaluation 

of breath holding tests for peripheral chemoreflex sensitivity in patients was performed and 

also about the chronic heart failure (25). 

The study correlated well with breath holding with post bronchodilator(26,27), forced 

expiratory volume (FEV)(28), forced vital capacity (FVC)(29), peak expiratory flow rate 

(PEFR) is normal which was similar to the findings observed in the current study (25,30).  

Mariappan et al conducted a study on the effect of physical training among Indian people 

(31), it enhances the respiratory efficiency by increasing the strength of diaphragm and 

intercostal muscles which were similar to the findings that male have more breath holding 

time than females in this study (32). It also increases vital capacity and prolongs the breath 

holding time(33). Then by comparing the impact of linear vestibular stimulation in 

respiratory endurance which is a vestibular stimulation by the participants to swing from back 
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to front direction(26) (34). The consensus faced by the overall previous literature is by the 

impact of peripheral chemoreflex related to chronic heart failure, obesity, etc (25) (35). 

Based on these findings, conclude that males have more breath holding time than 

females. The number of alveoli per unit area and alveolar volume do not differ between males 

and females, but it is scientifically proven that males have larger lungs and thoracic cages 

than females. 

 

 

LIMITATIONS: 

This study has less sample size. But this research can be done on a wide scale with a 

larger sample size and with different age groups and populations due to the fact that this 

study was only conducted among dental practitioners so that the values of the tests can differ 

and also awareness of breath holding can easily spread throughout the public. 

 

CONCLUSION: 

This study was conducted only for normal students in order to check whether they can 

with stand covid-19. This study clearly shows that males are much healthier than female 

students since they have more breath holding capacity and further studies should happen on a 

large scale for better results in the future. 

REFERENCES: 

1.  Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation of salivary 

metabolomics in oral leukoplakia and oral squamous cell carcinoma. J Oral Pathol Med. 

2019 Apr;48(4):299–306. 

2.  Barabadi H, Mojab F, Vahidi H, Marashi B, Talank N, Hosseini O, et al. Green 

synthesis, characterization, antibacterial and biofilm inhibitory activity of silver 

nanoparticles compared to commercial silver nanoparticles [Internet]. Vol. 129, 

Inorganic Chemistry Communications. 2021. p. 108647. Available from: 

http://dx.doi.org/10.1016/j.inoche.2021.108647 

3.  Kwong KK, Belliveau JW, Chesler DA, Goldberg IE, Weisskoff RM, Poncelet BP, et al. 

Dynamic magnetic resonance imaging of human brain activity during primary sensory 

stimulation. Proc Natl Acad Sci U S A. 1992 Jun 15;89(12):5675–9. 

4.  Trembach N, Zabolotskikh I. Breath-holding test in evaluation of peripheral 

chemoreflex sensitivity in healthy subjects [Internet]. Vol. 235, Respiratory Physiology 

& Neurobiology. 2017. p. 79–82. Available from: 

http://dx.doi.org/10.1016/j.resp.2016.10.005 

5.  Bharath B, Perinbam K, Devanesan S, AlSalhi MS, Saravanan M. Evaluation of the 

anticancer potential of Hexadecanoic acid from brown algae Turbinaria ornata on HT–

29 colon cancer cells [Internet]. Vol. 1235, Journal of Molecular Structure. 2021. p. 

130229. Available from: http://dx.doi.org/10.1016/j.molstruc.2021.130229 

6.  Clarizia G, Bernardo P. Diverse Applications of Organic-Inorganic Nanocomposites: 

https://paperpile.com/c/H0zCxh/cxEk
https://paperpile.com/c/H0zCxh/NV8hA
https://paperpile.com/c/H0zCxh/uhaP
https://paperpile.com/c/H0zCxh/awj9
http://paperpile.com/b/H0zCxh/CKem
http://paperpile.com/b/H0zCxh/CKem
http://paperpile.com/b/H0zCxh/CKem
http://paperpile.com/b/H0zCxh/vO10
http://paperpile.com/b/H0zCxh/vO10
http://paperpile.com/b/H0zCxh/vO10
http://paperpile.com/b/H0zCxh/vO10
http://paperpile.com/b/H0zCxh/vO10
http://paperpile.com/b/H0zCxh/vO10
http://paperpile.com/b/H0zCxh/qUErg
http://paperpile.com/b/H0zCxh/qUErg
http://paperpile.com/b/H0zCxh/qUErg
http://paperpile.com/b/H0zCxh/WadBN
http://paperpile.com/b/H0zCxh/WadBN
http://paperpile.com/b/H0zCxh/WadBN
http://paperpile.com/b/H0zCxh/WadBN
http://paperpile.com/b/H0zCxh/WadBN
http://paperpile.com/b/H0zCxh/vsm6
http://paperpile.com/b/H0zCxh/vsm6
http://paperpile.com/b/H0zCxh/vsm6
http://paperpile.com/b/H0zCxh/vsm6
http://paperpile.com/b/H0zCxh/vsm6
http://paperpile.com/b/H0zCxh/myEs


 

 

Emerging Research and Opportunities: Emerging Research and Opportunities. IGI 

Global; 2019. 237 p. 

7.  Nehmeh SA, Erdi YE, Pan T, Pevsner A, Rosenzweig KE, Yorke E, et al. Four-

dimensional (4D) PET/CT imaging of the thorax. Med Phys. 2004 Dec;31(12):3179–86. 

8.  Kaza E, Symonds-Tayler R, Collins DJ, McDonald F, McNair HA, Scurr E, et al. First 

MRI application of an active breathing coordinator. Phys Med Biol. 2015 Feb 

21;60(4):1681–96. 

9.  Markus HS, Bunker CB, Kouris K, Costa DC, Harrison MJ. rCBF abnormalities 

detected, and sequentially followed, by SPECT in neuro-Behçet’s syndrome with normal 

CT and MRI imaging. J Neurol. 1992 Aug;239(7):363–6. 

10.  Egbuna C, Mishra AP, Goyal MR. Preparation of Phytopharmaceuticals for the 

Management of Disorders: The Development of Nutraceuticals and Traditional 

Medicine. Academic Press; 2020. 574 p. 

11.  Bright MG, Murphy K. Reliable quantification of BOLD fMRI cerebrovascular 

reactivity despite poor breath-hold performance. Neuroimage. 2013 Dec;83:559–68. 

12.  Ezhilarasan D. Critical role of estrogen in the progression of chronic liver diseases. 

Hepatobiliary Pancreat Dis Int. 2020 Oct;19(5):429–34. 

13.  Biscoe TJ, Purves MJ, Sampson SR. The frequency of nerve impulses in single carotid 

body chemoreceptor afferent fibres recordedin vivowith intact circulation [Internet]. 

Vol. 208, The Journal of Physiology. 1970. p. 121–31. Available from: 

http://dx.doi.org/10.1113/jphysiol.1970.sp009109 

14.  Kety SS, Schmidt CF. THE EFFECTS OF ALTERED ARTERIAL TENSIONS OF 

CARBON DIOXIDE AND OXYGEN ON CEREBRAL BLOOD FLOW AND 

CEREBRAL OXYGEN CONSUMPTION OF NORMAL YOUNG MEN 1 [Internet]. 

Vol. 27, Journal of Clinical Investigation. 1948. p. 484–92. Available from: 

http://dx.doi.org/10.1172/jci101995 

15.  Gowhari Shabgah A, Ezzatifar F, Aravindhan S, Olegovna Zekiy A, Ahmadi M, 

Gheibihayat SM, et al. Shedding more light on the role of Midkine in hepatocellular 

carcinoma: New perspectives on diagnosis and therapy. IUBMB Life. 2021 

Apr;73(4):659–69. 

16.  J PC, Marimuthu T, C K, Devadoss P, Kumar SM. Prevalence and measurement of 

anterior loop of the mandibular canal using CBCT: A cross sectional study. Clin Implant 

Dent Relat Res. 2018 Aug;20(4):531–4. 

17.  Murphy K, Harris AD, Wise RG. Robustly measuring vascular reactivity differences 

with breath-hold: normalising stimulus-evoked and resting state BOLD fMRI data. 

Neuroimage. 2011 Jan 1;54(1):369–79. 

18.  Kamath SM, Manjunath Kamath S, Jaison D, Rao SK, Sridhar K, Kasthuri N, et al. In 

vitro augmentation of chondrogenesis by Epigallocatechin gallate in primary Human 

chondrocytes - Sustained release model for cartilage regeneration [Internet]. Vol. 60, 

Journal of Drug Delivery Science and Technology. 2020. p. 101992. Available from: 

http://paperpile.com/b/H0zCxh/juOdi
http://paperpile.com/b/H0zCxh/juOdi
http://paperpile.com/b/H0zCxh/Wb6U1
http://paperpile.com/b/H0zCxh/Wb6U1
http://paperpile.com/b/H0zCxh/Wb6U1
http://paperpile.com/b/H0zCxh/sZFci
http://paperpile.com/b/H0zCxh/sZFci
http://paperpile.com/b/H0zCxh/sZFci
http://paperpile.com/b/H0zCxh/d66C
http://paperpile.com/b/H0zCxh/d66C
http://paperpile.com/b/H0zCxh/d66C
http://paperpile.com/b/H0zCxh/NEG08
http://paperpile.com/b/H0zCxh/NEG08
http://paperpile.com/b/H0zCxh/Djyf
http://paperpile.com/b/H0zCxh/Djyf
http://paperpile.com/b/H0zCxh/twOYf
http://paperpile.com/b/H0zCxh/twOYf
http://paperpile.com/b/H0zCxh/twOYf
http://paperpile.com/b/H0zCxh/twOYf
http://paperpile.com/b/H0zCxh/twOYf
http://paperpile.com/b/H0zCxh/JUsPo
http://paperpile.com/b/H0zCxh/JUsPo
http://paperpile.com/b/H0zCxh/JUsPo
http://paperpile.com/b/H0zCxh/JUsPo
http://paperpile.com/b/H0zCxh/JUsPo
http://paperpile.com/b/H0zCxh/JUsPo
http://paperpile.com/b/H0zCxh/lKS6
http://paperpile.com/b/H0zCxh/lKS6
http://paperpile.com/b/H0zCxh/lKS6
http://paperpile.com/b/H0zCxh/lKS6
http://paperpile.com/b/H0zCxh/7z9u
http://paperpile.com/b/H0zCxh/7z9u
http://paperpile.com/b/H0zCxh/7z9u
http://paperpile.com/b/H0zCxh/UuXeF
http://paperpile.com/b/H0zCxh/UuXeF
http://paperpile.com/b/H0zCxh/UuXeF
http://paperpile.com/b/H0zCxh/5VxU
http://paperpile.com/b/H0zCxh/5VxU
http://paperpile.com/b/H0zCxh/5VxU
http://paperpile.com/b/H0zCxh/5VxU


 

 

http://dx.doi.org/10.1016/j.jddst.2020.101992 

19.  Mudigonda SK, Murugan S, Velavan K, Thulasiraman S, Krishna Kumar Raja VB. 

Non-suturing microvascular anastomosis in maxillofacial reconstruction- a comparative 

study. J Craniomaxillofac Surg. 2020 Jun;48(6):599–606. 

20.  Nambi G, Kamal W, Es S, Joshi S, Trivedi P. Spinal manipulation plus laser therapy 

versus laser therapy alone in the treatment of chronic non-specific low back pain: a 

randomized controlled study. Eur J Phys Rehabil Med. 2018 Dec;54(6):880–9. 

21.  Skow RJ, Day TA, Fuller JE, Bruce CD, Steinback CD. The ins and outs of breath 

holding: simple demonstrations of complex respiratory physiology. Adv Physiol Educ. 

2015 Sep;39(3):223–31. 

22.  Prakash AKS, Devaraj E. Cytotoxic potentials of S. cumini methanolic seed kernel 

extract in human hepatoma HepG2 cells [Internet]. Vol. 34, Environmental Toxicology. 

2019. p. 1313–9. Available from: http://dx.doi.org/10.1002/tox.22832 

23.  Rajakumari R, Volova T, Oluwafemi OS, Rajesh Kumar S, Thomas S, Kalarikkal N. 

Grape seed extract-soluplus dispersion and its antioxidant activity. Drug Dev Ind Pharm. 

2020 Aug;46(8):1219–29. 

24.  Inc. KN, Kernel Networks Inc. Docosahexaenoic Acid on Breath Holding Spells in 

Children [Internet]. Case Medical Research. 2019. Available from: 

http://dx.doi.org/10.31525/ct1-nct03965988 

25.  Trembach N, Zabolotskikh I. Evaluation of Breath-Holding Test in Assessment of 

Peripheral Chemoreflex Sensitivity in Patients with Chronic Heart Failure. Open Respir 

Med J. 2017 Dec 27;11:67–74. 

26.  Santhakumar P, Roy A, Mohanraj KG, Jayaraman S, Durairaj R. Ethanolic Extract of 

Capparis decidua Fruit Ameliorates Methotrexate-Induced Hepatotoxicity by Activating 

Nrf2/HO-1 and PPARγ Mediated Pathways [Internet]. Vol. 55, Indian Journal of 

Pharmaceutical Education and Research. 2021. p. s265–74. Available from: 

http://dx.doi.org/10.5530/ijper.55.1s.59 

27.  Saraswathi I, Saikarthik J, Senthil Kumar K, Srinivasan KM, Ardhanaari M, Gunapriya 

R. Impact of COVID-19 outbreak on the mental health status of undergraduate medical 

students in a COVID-19 treating medical college: a prospective longitudinal study 

[Internet]. Vol. 8, PeerJ. 2020. p. e10164. Available from: 

http://dx.doi.org/10.7717/peerj.10164 

28.  Tahmasebi S, Qasim MT, Krivenkova MV, Zekiy AO, Thangavelu L, Aravindhan S, et 

al. The effects of oxygen-ozone therapy on regulatory T-cell responses in multiple 

sclerosis patients. Cell Biol Int. 2021 Jul;45(7):1498–509. 

29.  Vivekanandhan K, Shanmugam P, Barabadi H, Arumugam V, Daniel Raj Daniel Paul 

Raj D, Sivasubramanian M, et al. Emerging Therapeutic Approaches to Combat 

COVID-19: Present Status and Future Perspectives. Front Mol Biosci. 2021 Mar 

8;8:604447. 

30.  Itoh T, Sato T, Akamatsu T, Shin W. Breath analysis using a spirometer and volatile 

http://dx.doi.org/10.1016/j.jddst.2020.101992
http://paperpile.com/b/H0zCxh/ZK1p
http://paperpile.com/b/H0zCxh/ZK1p
http://paperpile.com/b/H0zCxh/ZK1p
http://paperpile.com/b/H0zCxh/A79Q
http://paperpile.com/b/H0zCxh/A79Q
http://paperpile.com/b/H0zCxh/A79Q
http://paperpile.com/b/H0zCxh/fAm2w
http://paperpile.com/b/H0zCxh/fAm2w
http://paperpile.com/b/H0zCxh/fAm2w
http://paperpile.com/b/H0zCxh/yB5p
http://paperpile.com/b/H0zCxh/yB5p
http://paperpile.com/b/H0zCxh/yB5p
http://paperpile.com/b/H0zCxh/yB5p
http://paperpile.com/b/H0zCxh/dyO8
http://paperpile.com/b/H0zCxh/dyO8
http://paperpile.com/b/H0zCxh/dyO8
http://paperpile.com/b/H0zCxh/MX4sg
http://paperpile.com/b/H0zCxh/MX4sg
http://paperpile.com/b/H0zCxh/MX4sg
http://paperpile.com/b/H0zCxh/MX4sg
http://paperpile.com/b/H0zCxh/uhaP
http://paperpile.com/b/H0zCxh/uhaP
http://paperpile.com/b/H0zCxh/uhaP
http://paperpile.com/b/H0zCxh/cxEk
http://paperpile.com/b/H0zCxh/cxEk
http://paperpile.com/b/H0zCxh/cxEk
http://paperpile.com/b/H0zCxh/cxEk
http://paperpile.com/b/H0zCxh/cxEk
http://paperpile.com/b/H0zCxh/cxEk
http://paperpile.com/b/H0zCxh/L5gK
http://paperpile.com/b/H0zCxh/L5gK
http://paperpile.com/b/H0zCxh/L5gK
http://paperpile.com/b/H0zCxh/L5gK
http://paperpile.com/b/H0zCxh/L5gK
http://paperpile.com/b/H0zCxh/L5gK
http://paperpile.com/b/H0zCxh/7QDR
http://paperpile.com/b/H0zCxh/7QDR
http://paperpile.com/b/H0zCxh/7QDR
http://paperpile.com/b/H0zCxh/fWC1
http://paperpile.com/b/H0zCxh/fWC1
http://paperpile.com/b/H0zCxh/fWC1
http://paperpile.com/b/H0zCxh/fWC1
http://paperpile.com/b/H0zCxh/MqgIm


 

 

organic compound sensor on driving simulator [Internet]. Vol. 14, Journal of Breath 

Research. 2019. p. 016003. Available from: http://dx.doi.org/10.1088/1752-7163/ab30ee 

31.  Wadhwa R, Paudel KR, Chin LH, Hon CM, Madheswaran T, Gupta G, et al. Anti-

inflammatory and anticancer activities of Naringenin-loaded liquid crystalline 

nanoparticles in vitro. J Food Biochem. 2021 Jan;45(1):e13572. 

32.  Mariappan R, Thomas A, Moorthy R, Raju K, Lakshmanan J, Joy M. Measurement of 

non-invasive blood pressure in lateral decubitus position under general anaesthesia — 

Which arm gives more accurate BP in relation to invasive BP - dependent or non-

dependent arm? [Internet]. Vol. 64, Indian Journal of Anaesthesia. 2020. p. 631. 

Available from: http://dx.doi.org/10.4103/ija.ija_125_20 

33.  R H, Hannah R, Ramani P, Ramanathan A, Jancy MR, Gheena S, et al. CYP2 C9 

polymorphism among patients with oral squamous cell carcinoma and its role in altering 

the metabolism of benzo[a]pyrene [Internet]. Vol. 130, Oral Surgery, Oral Medicine, 

Oral Pathology and Oral Radiology. 2020. p. 306–12. Available from: 

http://dx.doi.org/10.1016/j.oooo.2020.06.021 

34.  Teenumol MJ, Sailesh KS, Johny M, Archana R, Mukkadan JK. Impact of linear 

vestibular stimulation on respiratory endurance [Internet]. Vol. 10, Research Journal of 

Pharmacy and Technology. 2017. p. 1691. Available from: 

http://dx.doi.org/10.5958/0974-360x.2017.00299.2 

35.  Wahab PUA, Madhulaxmi M, Senthilnathan P, Muthusekhar MR, Vohra Y, Abhinav 

RP. Scalpel Versus Diathermy in Wound Healing After Mucosal Incisions: A Split-

Mouth Study. J Oral Maxillofac Surg. 2018 Jun;76(6):1160–4. 

 

http://dx.doi.org/10.1088/1752-7163/ab30ee
http://paperpile.com/b/H0zCxh/LU2N
http://paperpile.com/b/H0zCxh/LU2N
http://paperpile.com/b/H0zCxh/LU2N
http://paperpile.com/b/H0zCxh/Nja8S
http://paperpile.com/b/H0zCxh/Nja8S
http://paperpile.com/b/H0zCxh/Nja8S
http://paperpile.com/b/H0zCxh/Nja8S
http://paperpile.com/b/H0zCxh/Nja8S
http://paperpile.com/b/H0zCxh/Nja8S
http://paperpile.com/b/H0zCxh/ynJn
http://paperpile.com/b/H0zCxh/ynJn
http://paperpile.com/b/H0zCxh/ynJn
http://paperpile.com/b/H0zCxh/ynJn
http://paperpile.com/b/H0zCxh/ynJn
http://paperpile.com/b/H0zCxh/ynJn
http://paperpile.com/b/H0zCxh/NV8hA
http://paperpile.com/b/H0zCxh/NV8hA
http://paperpile.com/b/H0zCxh/NV8hA
http://paperpile.com/b/H0zCxh/NV8hA
http://paperpile.com/b/H0zCxh/NV8hA
http://paperpile.com/b/H0zCxh/awj9
http://paperpile.com/b/H0zCxh/awj9
http://paperpile.com/b/H0zCxh/awj9

