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A B S T R A C T  

Objective: To compare the frequency and intensity of endodontic pain with 

sodium hypochlorite, hydrogen peroxide, and normal saline groups. 

Methodology: This comparative study was conducted in School of Dentistry, 

Islamabad, from March 2021 to December 2021. One hundred and five patients 

were randomly allocated to 3 study arms. Group A (Sodium Hypochlorite), 

Group B (Hydrogen Peroxide) & Group C (Normal saline). Data regarding 

endodontic pain was recorded by asking the patient to mark on the Visual 

Analogue Scale (VAS) according to the severity of pain on the Performa 

provided. 

Results: The minimum intensity of pain was 0 and the maximum was 10 with a 

mean and standard deviation was 3.43± 3.576 VAS. Endodontic pain was 

present in 12/35 (34.3%), 24/35 (68.6%), 30/35 (85%) patients of Group’s A, B, C 

respectively. Significant difference between groups with respect to the intensity 

of pain (VAS) was shown by one-way ANOVA. For Group A the intensity of pain 

(VAS) was 82.38 ±4.34 and for Group B, C the Intensity of pain (VAS) were 4.37± 

3.456 and 6.11± 3.197 respectively. 

Conclusions: Sodium Hypochlorite was much better than Hydrogen peroxide 

and normal saline in the management of endodontic pain in terms of incidence 

and intensity. 
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Introduction 

The reason most of the individual undergo endodontic 

treatment is the relief from pain. Root canal treatment 

(RCT) is the treatment of choice that renders the tooth 

completely free from pain. It is a lengthy procedure in 

which the tooth is mechanically and chemically cleaned 

of bacteria and pulpal remnants, shaped into canals and 

then sealed into the canal system along with restoration 

of the coronal portion to prevent future reinfection.1,2 

This is usually done in multiple appointments. At the end 

of each visit, intracanal medicament with a temporary 

filling is placed. Usually, the patient complains of pain in 

the interappointment period. Even in patients whose teeth 
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were asymptomatic because of necrosis before the 

treatment can undergo painful experience in the 

interappointment period. Hence the management of 

endodontic pain is very important as it results in the 

patient burden requiring unscheduled appointment and 

the unsatisfactory prediction of prognosis of RCT by the 

patient. 3,4 Since pain was the complaint that prompted the 

patient to seek treatment, the re-emergence of pain during 

the waiting period discourages them from continuing 

with the treatment. 

To precisely prevent endodontic pain, knowledge of its 

causes is essential. The factors include (a) leakage of 

irrigants beyond the apical barrier into surrounding 

periapical tissues. (b) Improper instrumentation causing 

injury to the tissues. (c) Remnant virulent clones of 

bacteria. (d) Endodontic flare up (e) environmental 

influence over expression of certain virulent clones (f) 

host resistance.5,6 

Mechanical preparation of the canals is not enough for 

the complete removal of bacterial and pulpal insults from 

the canal system. They harbor the agents which then 

cause pain before the next appointment. So, to reduce the 

incidence of pain, proper chemical irrigation is employed 

to aid with mechanical instrumentation. To date, there is 

no perfect irrigant available for use in endodontic 

treatment that would have the maximum antibacterial and 

tissue dissolving properties with minimal or no side 

effects. Strong antimicrobial properties and ability to 

dissolve pulpal remnants, collagen, necrotic and vital 

organic tissue coin sodium hypochlorite the gold standard 

in RCT.7,8 

However, sodium hypochlorite is cytotoxic if extruded 

beyond the apical foramen and causes inflammation, 

swelling, pain, and ulceration presenting as hypochlorite 

injury. The taste and smell are unacceptable, and it is 

caustic to the metallic instruments. 

Chlorhexidine Di-gluconate(CHX) is relatively more 

biocompatible and has antimicrobial activity but lacks 

tissue dissolution. Hydrogen peroxide is another agent 

that has been in use since a long time. it physically 

removes debris as well as through effervescence. 

Although it is active against bacteria, viruses and yeasts 

nevertheless its anti-bacterial properties are not well 

established. It also exhibits toxicity to the surrounding 

tissues. 9-11 Currently, a lot of research has been done to 

suggest using H2O2 in combination with CHX. The 

combination is found to be more effective than either 

agent used alone.12,13 This synergism is proposed to work 

by CHX increasing the efficacy of H2O2 by making the 

bacterial wall more susceptible to the action of H2O2
5 and 

causes further damage to intracellular organelles. 14 The 

effect of H2O2 on CHX antibacterial properties is 

however not known. Mirhadi et al, compared the 

cytotoxicity and antibacterial properties of sodium 

hypochlorite and H2O2 in combination with CHX. It 

found that both exhibit similar level of bacterial 

elimination but H2O2 and CHX is less cytotoxic to the 

tissues so it could be safe to use in routine RCT in any 

combination except mixing 3% H2O2with 0.1% CHX 

which is not recommended for clinical application.15 

However, there is a lack of research on the pain- relieving 

properties of these agents in the literature. 

Several studies have done comparison of different root 

canal irrigants according to their efficacy, antibacterial 

potency12,14, their safety against surrounding tissues13 but 

no study have been done so far to determine their pain-

relieving potential. Therefore, this study is anticipated to 

compare these irrigation agents with respect to their 

ability to prevent endodontic pain. 

Methodology 

This comparative study was conducted in the School of 

Dentistry, Islamabad from March 2021 to December 

2021. Patients who were undergoing treatment after 

fulfilling the inclusion criteria were recruited. After the 

shaping of canals in the first appointment, the patient was 

given the next appointment after 7 days. The frequency of 

endodontic pain was evaluated by the Visual Analogue 

Scale (VAS) as: "Yes (VAS ranging from 1 to 10) and 

No (VAS=0), and the intensity of pain considered was 

the highest score recorded (1-3=mild, 4-6=moderate, 7-

10=severe). To ensure standardization, only one operator 

performed and evaluated all the cases. Participants were 

randomly allocated to 3 study arms. 

For Group A, sodium hypochlorite (NaOCl) Irrigant was 

used at a concentration of 2.5%. In Group B, Hydrogen 

Peroxide (H2O2) Irrigant was used in a concentration of 

3%, and in Group C (normal saline), normal saline was 

used. 

The sample size was calculated using the WHO sample 

size calculator, was used to calculate the sample size. 

There were 105 patients in each group. A formula for 

estimating a proportion with specified absolute precision 

was used with assumptions as under: The confidence 

level is 95%, the proportional error is 5%, the expected 

population proportion with pain in the hydrogen peroxide 
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group is 70%1, and the expected population proportion 

with pain in the sodium hypochlorite group is 36.7%.10 

Typical inclusion criteria was include, both genders age 

between 10-60 years, both Single and multi-rooted teeth, 

teeth with normal healthy pulp and teeth diagnosed with 

irreversible pulpitis by Electric Pulp Tester. Teeth having 

resorbed roots, Mobile teeth, Teeth having open apices, 

Periapical radiolucencies. Non-vital teeth was the 

exclusion criteria in research study. 

This study was approved by the Ethics Committee of 

School of Dentistry, Islamabad. The purpose of the study, 

hazards along with benefits of the materials to be used 

was described to the patients before a signed consent 

from every patient. The study outcome was measured in 

terms of frequency and intensity of endodontic pain 

compared between the three study arms. Statistical 

Package for Social Science (version 20.0) was used to 

analyse the data set. Categorical variables like gender and 

presence/absence of pain were defined as frequencies and 

percentages. Age and intensity of pain (Quantitative 

variables) were described as mean ± standard deviation. 

Outcome variable i.e. pain was stratified by age and 

gender, and analysed. Data was presented in the form of 

tables and diagrams. 

One-way ANOVA test was used to compare the intensity 

of pain as mean between the three study arms. The 

frequency of endodontic pain was compared between the 

study arms with chi-square test. Probability value of less 

than 0.05 was considered statistically significant. The 

frequency of endodontic pain was stratified according to 

age and gender. Post stratification, chi-square test was 

used. 

Results  

The minimum Intensity of pain was 0 and maximum was 

10 with mean and standard deviation 3.43 ± 3.576 VAS. 

The mean and standard deviation for age was 32.72 ± 

15.279. Total 105 participants were placed into 3 groups, 

35 cases in each group. 57/105 (54.30%) were males 

while 48/105 (45.70%) were females. In Group A 

(Sodium Hypochlorite), endodontic pain was present in 

12/35 (34.3%) patients, in Group B (Hydrogen Peroxide) 

endodontic pain was present in 24/35 (68.6%) patients 

while in Group C (normal saline) endodontic pain was 

present in 30/35 (85%) patients. After using One-way 

ANOVA for all three groups i.e.  Group A (Sodium 

Hypochlorite), Group B (Hydrogen Peroxide), Group C 

(normal saline) with respect to Intensity of pain (VAS), it 

was found that there was a significant difference (p- 

values 0.001) between them. It was also found that Group 

B (Hydrogen Peroxide) and Group C (normal saline) 

have higher Intensity of pain as compared to Group A 

(Sodium Hypochlorite) i.e. for Group A (Sodium 

Hypochlorite) the Intensity of pain (VAS) was 1.77 ± 

2.84 and for Group B (Hydrogen Peroxide) and Group C 

(normal saline) the Intensity of pain (VAS) were 4.37 ± 

3.456 and 6.11 ± 3.197 respectively (Table I). By using 

chi-square test it was observed that there was a 

significant association between groups and presence of 

endodontic pain (VAS) having p-value = 0.001 (Table 

II). Endodontic pain (VAS) was significantly associated 

in three groups with regards to gender having p-value = 

0.014 and 0.002 for male and female, respectively (table 

III). Significant association between participants of < 35 

years and presence of endodontic pain (VAS) was found 

where the p-value was 0.002. Stratification of endodontic 

pain (VAS) in groups with regards to age is shown in 

table IV. 

Table I: Results of One-way ANOVA of Intensity of pain 

(VAS) among three groups (N = 105) 

Groups 
Intensity of pain (VAS) 

Mean ± SD 

p-

value 

Group A 1.77 ± 2.84 

0.001 Group B 4.37 ± 3.456 

Group C 6.11 ± 3.197 

Group A: Sodium Hypochlorite, Group B: Hydrogen Peroxid, 

Group C: Normal saline 
Table II: Cross tabulation between Endodontic Pain 

(VAS)and groups (Chi-square test) (n = 105) 

Groups 

Endodontic Pain 

(VAS) Total 
P-

value 
Present Absent 

Group A 12 23 35 

0.001 
Group B 24 11 35 

Group C 30 5 35 

Total 66 39 105 

Table III: Stratification of Endodontic Pain (VAS) in groups 

with regards to gender (n = 105) 

Gender Groups 

Endodontic Pain 

(VAS)  
p-

value 
Present Absent 

Male 

Group A 

(Sodium Hypochlorite) 
7 12 19 

0.014 
Group B 13 7 20 

Group C 15 3 18 

Female 

Group A 5 11 16 

0.002 Group B 11 4 15 

Group C 15 2 17 

Total 66 39 105  
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Table IV: Stratification of Endodontic Pain (VAS) in groups 

regarding age (n = 105) 

Age Groups 

Endodontic Pain 

(VAS)  p-value 

Present Absent 

< 35 

years 

Group A 7 12 19 

0.002 Group B 13 7 20 

Group C 19 2 21 

≥ 35 

years 

Group A 5 11 16 

0.013 Group B 11 4 15 

Group C 11 3 14 

Total 66 39 105  

Group A: Sodium Hypochlorite, Group B: Hydrogen Peroxid, 

Group C: Normal saline 

Discussion 

A tooth with damaged pulp is usually treated by root 

canal procedure, with primarily aim to save and preserve 

the natural tooth. It is designed to eradicate bacteria from 

an infected root canal. Millions of procedures are 

performed each year with a high success rate, and 

patients are often pleased with the results because they 

are minimally invasive.16 For RCT to be satisfactory, 

irrigation must be supplemented with preparation of 

canals. NaOCl has before now found a decent place 

among various irrigation materials. 

Results of our study showed that endodontic pain was 

present in 12/35 (34.3%) patients who were treated with 

Sodium Hypochlorite, while 24/35 (68.6%) participants 

of Hydrogen Peroxide group presented with the 

complaint of endodontic pain. These results are in 

accordance with that documented by Sangi et al, where 

the frequency of endodontic pain was significantly higher 

in patients given hydrogen peroxide (70%) as compared 

to sodium hypochlorite (36.7%).16 

Naenni et al. observed that the performance of NaOCl as 

an ideal irrigating solution is better than other agents. 

These agents are citric acid (10%), peracetic acid (10%), 

dichloroisocyanurate (NaDCC) (5%), chlorhexidene 

(3%), and H2O2 (3%). Effectiveness of NaOCl is reliant 

on its capacity to dissolute organic matter within the pulp 

cavity. Furthermore, its strong antibacterial property due 

to the formation of hypochlorous acid is coined for 

inactivating vital metabolic enzymes thereby eliminating 

bacterial cells. Hypochlorous acid (HOCl) has a 

detrimental effect on DNA formation. 17 

Association between dentistry and pain is often depicted 

in the general culture as identical with conditions to be 

evaded. In reality, badly controlled dental pain with its 

associated anxiety are factors contributing to cancelled or 

postponed appointments. Dental fear/phobia is a prime 

cause of side-stepping dental visits. 18 Successful pain 

management decreases anxiety, enables delivery of 

dental/oral care, improves patient comfort, and may 

improve one’s oral health. 19 Several treatment options for 

pain management throughout endodontic treatment, 

includes, establishment of drainage, pre-medication de-

occlusion, systemic and intra-canal medicaments. Root 

canal preparation systems comprises of enlargement as 

well as shaping of endodontic space in addition to its 

disinfection. Certain factors for instance use of intra-

canal medications, preoperative pain, and tooth 

localization might influence the post and inter 

appointment pain. Endodontic pain still is one of the most 

frequent tissue in endodontic treatment, even though, in 

most situation it may not last long, however it may well 

be a cause of awkwardness for dentist as well as irritating 

for the patients. Researches exploring inter- appointment 

pain have stated 15% to 25% incidence of moderate to 

severe pain. Studies have also reported frequencies of 

inter-appointment emergencies in the range of 1.4%-16%. 

While one study noted inter-appointment pain from 35% 

to 46.7%. These results are comparable to those reported 

in our study. 18 

Fouad et al 20 concluded that pain frequency or flare-ups 

in necrotic pulp patients were significantly high when 

compared to patients with vital teeth. Naidorf has also 

conversed about how necrotic pulp influences the 

development of antigens-antibodies reaction which 

induce complement system and inflammatory reaction 

ensuing in the flare-up or inter-appointment pain. 21 

Findings of our study revealed that endodontic Pain 

Visual Analogue Scale (VAS) was significantly 

associated with males having p-value = 0.014, However 

highly significant association was reported among inter-

appointment pain and females (p-value=0.002). These 

results are contrary to that reported by few other studies, 

where they did not find any relation between gender and 

inter-appointment pain.18, 22, 23 

Outcomes of our comparative study demonstrates a 

significant association between participants of < 35 years 

and presence of endodontic Pain (VAS), where the p-

value was 0.002.Theseresults support the conclusion of 

Toosy 24, where difference in the flare-ups rate of above 

50-year age groups was noticed. These findings are 

opposite to several other studies, which were failed to 

establish any relation between inter-appointment pain and 
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ages. 20,25 Saba et al stated significant association between 

pain and 31 years or above age group. 26 The incidence of 

pain was less in teeth instrumented with NaOCl. 26 Other 

study didn’t report any significant difference in intensity 

of pain or incidence following either treatment group was 

notified.27 

Our study found that group B (Hydrogen Peroxide) and 

group C (normal saline) have higher intensity of pain as 

compared to group A (Sodium Hypochlorite). These 

results are not consistent with the findings documented in 

another research, where endodontic pain experienced 

with NaOCl was greater than other agents used. 

Hydrogen peroxide was the least effective irrigant when 

used alone. 

Our investigation identified gender difference and 

females’ predominance as factors in the increased 

frequency of endodonticpain. The emotional status of a 

woman has also been considered by doctors to direct pain 

in women. Similarly, the biological differences among 

genders likewise clarify the greater incidence of pain in 

women in comparison to men. The explanations possibly 

be difference in the pelvic and reproductive structures 

offering an additional entrance of infection in them, 

causes probable distant and local hyperalgesia. Likewise, 

variation in the hormonal levels of female may be linked 

with changing in levels of nor-adrenaline and serotonin, 

triggering the pain during their menstrual period. 18 

Conclusion 

It was concluded that Sodium Hypochlorite was much 

better than Hydrogen Peroxide and Normal Saline in the 

management of endodontic pain in terms of incidence and 

intensity. 

References  

1. Tonini R, Salvadori M, Audino E, Sauro S, Garo ML, 
Salgarello S. Irrigating Solutions and Activation 
Methods Used in Clinical Endodontics: A Systematic 
Review. Front Oral Heal. 2022; 3:2-4. 
https://doi.org/10.3389/froh.2022.838043 

2. Attavar SH, Hegde MN. Effect of Irrigants and 
Irrigating Devices on Disinfection of Root Canal 
System: A Systematic Review. J. Adv. Oral Res. 
2021;12(2):181-186. 
https://doi.org/10.1177/23202068211015878 

3. Alsubait S, Alsaad N, Alahmari S, Alfaraj F, Alfawaz H, 
Alqedairi A. The effect of intracanal medicaments 
used in Endodontics on the dislocation resistance of 
two calcium silicate-based filling materials. BMC 

Oral Health. 2020;20(1):1-7. 
https://doi.org/10.1186/s12903-020-1044-6 

4. Kumar A, Tamanna S, Iftekhar H. Intracanal 
medicaments–Their use in modern endodontics: A 
narrative review. J. Oral Res.& Rev. 2019 Jul 
1;11(2):94-98. 
https://doi.org/10.4103/jorr.jorr_3_19 

5. Wong J, Manoil D, Näsman P, Belibasakis GN, 
Neelakantan P. Microbiological aspects of root canal 
infections and disinfection strategies: an update 
review on the current knowledge and challenges. 
Frontiers in Oral Health. 2021; 2: 34-39. 
https://doi.org/10.3389/froh.2021.672887 

6.  Bassam S, El-Ahmar R, Salloum S, Ayoub S. 
Endodontic postoperative flare-up: an update. Saudi 
Dent J. 2021; 33 (7): 386-94. 
https://doi.org/10.1016/j.sdentj.2021.05.005 

7. Haapasalo M, Shen Y, Qian W, Gao Y. Irrigation in 
endodontics. Dent Clin North Am 2010; 54: 291-312. 
https://doi.org/10.1016/j.cden.2009.12.001 

8. Nascimento GG, Rabello DGD, Corazza BJM, Gomes 
APM, Silva EG, Martinho FC. Comparison of the 
effectiveness of single- and multiple-sessions 
disinfection protocols against endotoxins in root 
canal infections: systematic review and meta-
analysis. Sci Rep. 2021;11(1):1226. 
https://doi.org/10.1038/s41598-020-79300-3 

9. Magni E, Jäggi M, Eggmann F, Weiger R, Connert T. 
Apical pressures generated by several canal 
irrigation methods: A laboratory study in a maxillary 
central incisor with an open apex. Int Endod J. 
2021;54(10):1937-1947. 
https://doi.org/10.1111/iej.13575 

10. Ingle JL, Bakland LK, Baumgartner JC. Ingle’s 
endodontics. 6th ed. Lea and Fibiger: USA; 2011.pp. 
992-1018. 

11. Cohen S, Kenneth H, Estrela C. Pathway of pulp. 
10th ed.CV. Mosby:USA; 2011. 283-312. 

12. Wright P, Kahler B, Walsh L. Alkaline Sodium 
Hypochlorite Irrigant and Its Chemical Interactions. 
Materials. 2017;10:1147. 
https://doi.org/10.3390/ma10101147 

13. Jhingta P, Bhardwaj A, Sharma D, Kumar N, 
Bhardwaj VK, Vaid S. Effect of hydrogen peroxide 
mouthwash as an adjunct to chlorhexidine on stains 
and plaque. J Indian Soc Periodontol. 2013; 17: 449-
53. https://doi.org/10.4103/0972-124X.118315 

14. Mirhadi H, Azar MR, Abbaszadegan A, Geramizadeh 
B, Torabi S, Rahsaz M. Cytotoxicity of chlorhexidine-
hydrogen peroxide combination in different 
concentrations on cultured human periodontal 
ligament fibroblasts. Dent Res J. 2014; 11:645-8. 

15. Mirhadi H, Abbas zadegan A, Ranjbar MA. 
Antibacterial and toxic effect of hydrogen peroxide 

https://doi.org/10.3389/froh.2022.838043
https://doi.org/10.1177/23202068211015878
https://doi.org/10.1186/s12903-020-1044-6
https://doi.org/10.4103/jorr.jorr_3_19
https://doi.org/10.3389/froh.2021.672887
https://doi.org/10.1016/j.sdentj.2021.05.005
https://doi.org/10.1016/j.cden.2009.12.001
https://doi.org/10.1038/s41598-020-79300-3
https://doi.org/10.1111/iej.13575
https://doi.org/10.3390/ma10101147
https://doi.org/10.4103/0972-124X.118315


Doi. 10.48036/apims.v18i1.634 

 Ann Pak Inst Med Sci       January-March 2022 Vol. 18 No. 1     8 

combined with different concentrations of 
chlorhexidine in comparison with sodium 
hypochlorite. J Dent. 2015;16(4): 349-55. 

16. Sangi L, Kalhoro FA, Kumar N, Shaikh MA. Frequnecy 
of inter appointment pain observed with sodium 
hypochlorite and hydrogen peroxide-based root 
canal irrigants. JPDA. 2011; 20:211-5 

17. Naenni N, Thoma K, Zehnder M. Soft tissue 
dissolution capacity of currently used and potential 
endodontic irrigants. J Endod. 2014; 30: 785-787, 
https://doi.org/10.1097/00004770-200411000-
00009 

18. Al Absi M, Niazi FH, Naseem M, Iqbal Z, Khiyani F. 
Inter-Appointment Pain During Root Canal 
Treatment by Comparing the Crown-Down and 
Apical Step-Back Techniques. JPDA. 2014 
Jul;23(03):100-05. 

19. Trope M. Relation of intra-canal medicaments to 
endodontic flare-ups. Endod dent tarumatol. 
1990;6:226-229. https://doi.org/10.1111/j.1600-
9657.1990.tb00423.x 

20. Walton R, Fouad A. Endodontic interappointment 
flare-ups: a prospective study of incidence and 
related factors. J Endod. 1992;18:172-177. 
https://doi.org/10.1016/S0099-2399(06)81413-5 

21. Naidorf IJ. Endodontic flare ups: Bacteriological and 
immunological mechanisms. J Endod. 1985;11: 462 – 
464. https://doi.org/10.1016/S0099-2399(85)80218-
1 

22. Morse DR, Furst ML, Belott RM, Lefkowitz RD, 
Spritzer IB, Sideman BH. Infectious flare-ups and 

serious sequelae following endodontic treatment: a 
prospective randomized trial on efficacy of 
antibiotic prophylaxis in cases of asymptomatic 
pulpal-periapical lesions. Oral Surg Oral Med Oral 
Pathol. 1987; 64:96-109. 
https://doi.org/10.1016/0030-4220(87)90123-X 

23. Mulhern JM, Patterson SS, Newton CW, Ringel AM. 
Incidence of postoperative pain after one-
appointment endodontic treatment of 
asymptomatic pulpal necrosis in single rooted-teeth. 
J Endod.1982;8:370-375. 
https://doi.org/10.1016/S0099-2399(82)80197-0 

24. Dennis D. Similar Success Rates Were Achieved in 
Single- and Multiple-Visit Endodontic Treatment. J 
Evid Based Dent Pract. 2018; 18(4): 343–5. 
https://doi.org/10.1016/j.jebdp.2018.10.003 

25. Eleazer PD, Eleazer KR. Flare-up rate in pulpally 
necrotic molars in one-visit versus two-visit 
endodontic treatment. J Endod. 1998; 24:614-616. 
https://doi.org/10.1016/S0099-2399(98)80122-2 

26. Saba K, Maxood A, Abdullah S, Riaz A, Uddin S. 
Comparison of frequency of pain in root canal 
treatment using sodium hypochlorite and 
chlorhexidine as root canal irrigants. J Pak Med 
Assoc. 2018 Sep 1; 68(9):1334-8. 

27. da Silva EJ, Monteiro MR, Belladonna FG, Almeida 
JF, De-Deus G, Neves Ade A. Post-operative pain 
after foraminal instrumentation with a reciprocating 
system and different irrigatimg solutions. Braz Dent 
J. 2015; 26 (3): 216-21. 
https://doi.org/10.1590/0103-6440201300311 

 

 

 
 

 
 

https://doi.org/10.1097/00004770-200411000-00009
https://doi.org/10.1097/00004770-200411000-00009
https://doi.org/10.1111/j.1600-9657.1990.tb00423.x
https://doi.org/10.1111/j.1600-9657.1990.tb00423.x
https://doi.org/10.1016/S0099-2399(06)81413-5
https://doi.org/10.1016/S0099-2399(85)80218-1
https://doi.org/10.1016/S0099-2399(85)80218-1
https://doi.org/10.1016/0030-4220(87)90123-X
https://doi.org/10.1016/S0099-2399(82)80197-0
https://doi.org/10.1016/j.jebdp.2018.10.003
https://doi.org/10.1016/S0099-2399(98)80122-2
https://doi.org/10.1590/0103-6440201300311

