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1 Introduction 

INTRODUCTION 

Fear and anxiety are the two major factors which make young children uncooperative in 

dental environment. Treating a child is an art rather than just science. The child’s behavior can 

never be stated as a reason for a shoddy dental care. It is the responsibility of a Pediatric dentist 

to manage and provide a comprehensive high quality oral care to young children. The types of 

behavior management techniques used in day to day clinical pediatric dental practice and which 

are accepted by the parents in the decreasing order are as follows: (a) tell-show-do; (b) nitrous 

oxide sedation; (c) general anesthesia; (d) active restraint; (e) oral premedication; (f) voice 

control; (g) passive restraint; and (h) hand over mouth.
11

  

Pharmacological mode of behavior management like sedation has bridged the gap 

between the dentists and the children while meeting the desires of the parents. The various routes 

of sedation include oral, intravenous, intramuscular, rectal, intranasal, and sublingual. An ideal 

sedative agent should have a rapid onset, predictable duration of action and a rapid recovery. All 

these routes of drug administration have some advantage and disadvantage as well. The oral 

route is the most commonly used and easily acceptable for children. The limitation of this route 

includes slow and unpredictable absorption from the gastrointestinal tract. The intravenous and 

intramuscular route has the advantage of rapid onset and high bioavailability. But the pain 

elicited during administration makes the child more anxious and affects the children’s co-

operation on treatment.   

The term transmucosal means “through, or across a mucous membrane”. Transmucosal 

drug delivery system includes drugs administered through rectal, intranasal and sublingual 

routes. The human rectum represents the body cavity from which drug absorption is possible.  



 
2 Introduction 

This route has therapeutic indications in patients with nausea and vomiting. The absorption of 

drugs is not different from the drugs absorbed from the upper intestinal tract and it depends on 

the formulation of drug administration. Aqueous and alcoholic solutions are absorbed rapidly 

than solid form. Drugs such as diazepam, midazolam, morphine and diclofenac have proved to 

be absorbed through rectal route. The main limitation of rectal administration includes 

interruption of absorption by defaecation   and acceptability by the patient. 

The nasal mucosa’s high vascularity and permeability makes this route a therapeutic 

target and portal of drug delivery. The absorption of drugs occurs from the the nasal cavity's 

anterior segment and middle segment. The mechanism of transport into the CNS may involve 

either diffusion through subarachnoid area or active internalization by olfactory neurons. The 

intranasal route has the advantage of ease of administration, rapid onset of action, non invasive 

and avoidance of first pass metabolism. The limitations of this route may include local 

intolerance to nasal mucosa, low absorption surface when compared to intestine, absorption time 

limited by mucociliary clearance, poor permeability of hydrophilic drugs. 

Sublingual drug delivery is the systemic delivery of drugs into the systemic circulation 

through the lining of the lingual mucosa. The drug transfer is directly proportional to the 

thickness of the lining mucosa. The order of drug absorption in the oral cavity occurs in the 

following order: sublingual, buccal, gingival, and palatal. The absorption potential is influenced 

by the lipid solubililty, permeability of the solution, the pH of the solution and the molecular 

weight of the drug.
30

 The advantage of the sublingual route includes simple, easy, convenient, 

fast dissolution of the drug which leads to rapid onset; increased bioavailability as some drugs 

gets absorbed from the pharynx and esophagus as saliva passes down and bypasses first pass 

metabolism.  



 
3 Introduction 

Mucosal Atomizing Device offers rapid absorption into the brain and cerebrospinal fluid 

through the olfactory mucosa. Studies have proved that a particle size should be ≥ 10µm in order 

to ensure that the particle gets impacted on the nasal mucosa and is prevented from being drawn 

into the lower airways by inspiratory flow. The combination of an administration angle 30º and 

plume angle 30º lead to deposition of solution in the anterior compartment and deposition 

efficacy close 90%.
10

 For solutions should be administered into both the nostrils (maximum of 1 

ml in one nostril) to increase the surface area available for drug administration, concentrated 

solutions to be used to decrease the amount of drug administrated. The MAD 100 nasal 

atomization device consists of an adapter vial and disposable syringe of 3ml. They have a tip 

diameter of 0.17inch (4.3mm) and the typical particle size range of 30µm to 100µm. 

Among the medications available, midazolam has gained a lot of attention as a good 

pediatric sedative agent in the recent years. It is a short acting benzodiazepine with rapid onset, 

faster recovery, anxiolytic and anterograde amnestic effects. Initially it was used as an anesthetic 

premedication. The rapid onset of midazolam makes it an ideal agent to be used in dental office 

as a sedative agent. The literatures showed that the sublingual routes and intranasal routes of 

midazolam administration to be equally effective. But its use is limited as pre anesthetic 

medication. Its use in pediatric dentistry as a sedative agent needs to be investigated.  

 



 

 

4 Aim and Objective 

AIM 

The aim of the study was to assess the behavioral and physiological responses of children 

to intranasal and sublingual midazolam sedation using Modified Houpt Behavior rating 

scale and Venham’s Clinical anxiety scale. 

OBJECTIVE 

 The present study was conducted with the following objectives  

1. To assess the behavior of the child using Modified Houpt Behavior rating scale 

after intranasal and sublingual midazolam sedation 

2. To assess the child’s anxiety before, after and during the procedure using 

Venham’s clinical anxiety scale. 

3. To assess the change in physiological parameters such as blood pressure, heart 

rate, oxygen saturation.  

4. To assess the acceptance of the drug by the child using a four point acceptance 

scale. 

5. To assess the Onset of action of the drug by observing the signs such as 

drowsiness, drooping of eyelids, slurred speech and calming of the child. 

 



 

 

5 Review of literature 

REVIEW OF LITERATURE 

Walbergh EJ, Wills RJ, Eckhert J (1991)
41

 evaluated the plasma concentration and the 

time needed to achieve the peak plasma concentration after intranasal midazolam 

administration in 18 children with an age range of 14 months to 5 years. The mean peak 

plasma concentration (C max) of 72.2±27.3ng/ml was achieved in mean time (t max) of 

10.2±2 minutes. This plasma concentration was 57% of the plasma concentration achieved in 

the intravenous midazolam group. This confirmed that the intranasal midazolam 

administration achieved rapid sedative plasma concentration. 

Karl HW, Rosenberger JL, Larach MG, Ruffle JM (1993)
21

 evaluated the efficacy 

and acceptance of sublingual and intranasal midazolam (0.2mg/kg) in 93 children of age 0.5 

to 10 years.  The children were stratified depending on the age as infants and toddlers (0.5 to 

2 years); preschoolers (2.1 to 5 years); school age (5.1 to 10 years). The results were as 

follows: In the sublingual group, children who were crying before the drug administration 

showed greater anxiety than the intranasal group. Around 71% of children in the intranasal 

group and 18% of children in the sublingual group cried during drug administration. Also 

those children who complied with the instructions for sublingual midazolam (neither spat nor 

swallowed the drug) demonstrated adequate behavior (98%) compared to children who both 

spat and swallowed the drug. The overall behavior improved in 8% of the children after 

receiving midazolam either intranasally or sublingually and there were no difference between 

the intranasal and sublingual routes in efficacy and safety. 

Burstein AH, Modica R, Hatton M (1996)
6
 carried out a pilot study with six patients 

who were undergoing third molar extraction above 17 years of age. They reported that rapid 



 

 

6 Review of literature 

absorption of the drug occurred through intranasal route and the mean time taken to reach the 

maximum concentration was 25.8 minutes with range of 18 to 35 minutes. Further they used 

4% lidocaine topical solution to reduce the irritation caused by midazolam spray. They also 

noted reduced anxiety levels in patients after the administration of midazolam though not 

statistically significant. 

Geldner G, Hubmann M, Knoll R (1997)
15

 compared the plasma concentration of 

midazolam and their neurohormonal (ACTH and cortisol) responses after intranasal, rectal 

and sublingual routes of midazolam administration in 47 children. The plasma concentration 

of midazolam and α hydroxyl midazolam were measured using waters detector 484 and the 

ACTH and cortisol levels were measured using Radio Immunoassay (RIA). The results 

showed that the plasma concentration of midazolam after 10 minutes of administration 

remained above 70ng/ml in all the three groups. The value decreased below 70ng/ml in nasal 

group after 30 minutes during induction and it is significantly lower than sublingual and 

rectal groups. The ACTH and cortisol levels were within normal limits and did not show any 

significant increase or decrease levels in any of the three groups. The hydroxyl midazolam 

levels were high in the rectal group than the other groups suggesting first pass metabolism in 

rectal route.  Midazolam level was higher in the sublingual group after 60 minutes of 

application among the three routes and the acceptance of sublingual route in children was 

better than the other routes. 

Lejus C, Renaudin, M, Testa S, Malinovsky, JM, Vigier T, Souron R (1997)
25

 

compared the rectal (0.3 mg/kg) and intranasal (0.2mg/kg) sedation in children of age 8 

months to 12 years of age. The children were randomly allotted to rectal (R) or intranasal 

group (N). Based on their age the rectal and nasal groups were subdivided into RA, NA 
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children  ≤ 6 years and RB, NB children > 6years of age. This study compared the tolerance 

and side effects of nasal and rectal midazolam. The preliminary statistical analysis 

demonstrated nasal administration to be more painful than rectal administration.  None of the 

children in the rectal group graded the administration as pain or distressed while 7% graded 

administration as painful and 17% graded as distressed in nasal group.  In the NA group 25% 

did not cry and 78% in the RA group. The authors concluded that the nasal route should be 

reserved for those patients where other alternatives such as rectal and oral administration 

were not possible because of its poor tolerance. Rectal administration is the preferred route of 

administration for children under 6 years of age.  

Bjorkman S, Rigemar G, Idvall J (1997)
4
 determined the bioavailability of midazolam 

after intranasal administration as spray in 14 patients with mean age of 43years. They have 

also measured α hydroxyl midazolam levels. The result showed that the bioavailability can 

reach as high as 83% when midazolam was administered as spray and the level of α hydroxyl 

midazolam is undetectable or in the range of 24µg/l at 15 to 26 minutes after the 

administration. 

Griffith N, Howell S, Mason DJ (1998)
16

 compared the midazolam administration either 

as drops or spray in 44 children of age 1 to 8 years. Their aim was to evaluate whether the 

nasal administration of midazolam as spray is practicable or is it still effective as drops. 

Fourteen out of twenty children in drops group and 15 out of 16 children in spray group who 

are old enough to comment, described the premedication as “horrible”.  In summary 

midazolam produced significant distress either as spray or drops and cannot be routinely used 

as premedication for children. 
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Khalil S, Philbrook L, Wagner K, Jennings C (1998)
22

 compared the sedative and 

anxiety effect in 102 children of age 12 to 129 months. The children were randomly assigned 

to one of the four groups (placebo; 0.25mg/kg; 0.5mg/kg; 0.75mg/kg). The mixture was 

prepared by mixing the injectable formulation (5mg/ml) into grape syrup with a pH of 4.5. 

The children were instructed to hold the drug under the tongue as long as possible. The 

sedation and anxiety scores were recorded at 5, 10 and 15 minutes of drug administration. A  

4 point sedation scale (1- alert/ active; 2- awake/calm; 3- drowsy but responds to verbal 

commands; 4- asleep) and a 4 point anxiety scale (1- tearful/combative; 2- anxious but easily 

reassured; 3- calm; 4- asleep) was used. The results showed that the children accepted the 

mixture willingly as the grape syrup masked the bitter taste of the syrup. Nine percent of the 

children in the 0.75mg/kg group showed sedative effect at 5 minutes. At 15 minutes the other 

two groups showed higher sedation score than the placebo. No child in the placebo group 

became drowsy and none became asleep after the midazolam administration. During parent 

separation, all the four groups showed increased anxiety and no significant difference 

between the midazolam and the placebo group. Children receiving 0.75mg/kg and 0.5mg/kg 

accepted the mask better than the other two groups. 

AL Rakaf H, Bello LL, Turkustani A (2001)
1
 compared three (0.3mg/kg; 0.4mg/kg; 

0.5mg/kg ) different doses of midazolam intranasally and the effect of fasting and non fasting 

in 38 uncooperative children of age 2 to 5 years.  The 38 uncooperative children were 

randomly assigned to the three groups. In the first appointment the patient was instructed not 

to have anything (NPO) for 4 to 6 hours. In the second visit the child had a glass of milk and 

one small piece of cake at least 2 hours before the procedure. The treatments were completed 

successfully in 100% and 96% of children who received 0.5mg/kg and 0.4mg/kg 
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respectively, compared to 79% of children who received 0.3mg/kg. There was no statistically 

significant (0.8286) difference in general behavior between the fasting and non fasting status 

of the children. 

Primosch RE, Guelmann M (2005)
32

 compared the drops versus spray midazolam in 

two to three year old children. He reviewed 64 records of the children with gender 

distribution of 31% males and 69% females.  The temperament (T) and attachment (A) score 

were determined by the parent while the interactive behavior characteristic was determined 

by the operator.  The Ohio state behavior rating scale (OSBRS) was employed at the 

following procedural events: subject weighing, physical assessment, drug administration, 

parental separation, local anesthesia injection and delivery of conservative dentistry. Drop 

administration was employed by a needless 1 cc tuberculin syringe slowly in equal volumes 

in both the nostril with the patient in supine position (knee to knee).  Spray administration 

was done using a MAD 300 Mucosal atomizer attached to 1cc tuberculin syringe and sprayed 

to both the nostrils equally. Results showed no statistically significant difference in behavior 

characteristics of the children in Temperament (T), Attachment (A) and Interactive (I) scores 

between the two groups. For the event of drug administration, though the volume of drug 

administered was high with spray administration, there was a statistically significant 

reduction in aversive behavior of OSBRS score.  

Lam C, Udin RD, Malamed FS, Good DL, Forrest JL (2005)
24

 compared the behavior 

characteristics of the children following 0.2mg/kg intranasal or intramuscular sedation 

followed by intravenous conscious sedation. Two evaluators used the modified Houpt 

behavior rating scale to assess the behavior of the child. The inter observer reliability 

between the two evaluators was high (rs = 0.9991). A statistically significant difference in 
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modified Houpt behavior rating scale (i.e a better behavior) was seen in children receiving 

intramuscular midazolam than intranasal midazolam during local anesthesia administration 

and vein puncture in attaining the levels of sedation and the movements of the child. The 

overall behavior of the child was also better in children who received intramuscular sedation 

than intranasal sedation.  

Shashikiran ND, Subba reddy VV, Yavagal CM (2006)
37

 evaluated the efficacy and 

safety of midazolam (0.2mg kg) administered intranasally and intramuscularly as a moderate 

sedative agent in Indian scenario. Forty uncooperative children of age 2 to 5 years with frankl 

behavior rating of I and II participated in the study. The onset, peak action and recovery were 

reported to be faster in the nasal group. Both the groups showed an overall improvement in 

the behavior of the children after sedation, but had no statistically significant difference 

between the two groups.  Absence of vomiting, respiratory depression, nausea in children 

who took light juice and snacks just before the sedation was a good indication that it was not 

required to maintain a strict fasting protocol of 4 to 6 hours in young children. 

Matsuki Y, Ichinohe T and Kaneko Y (2007)
28

 evaluated the amnestic effects of 

midazolam and propofol in 10 healthy males of age 24 to 34 years. The patients were 

randomly assigned to three groups of Propofol (P) or midazolam (M) or control group. They 

were shown three different pictures of size 10 X 10 cm and asked to memorize them when 

the patient was in sedation score of 2 (moderate) and 3(deep). The pictures consisted of one 

animal card, one vehicle card and one tool card. Three vital lateral incisors were stimulated 

with electric pulp tester at sedation scores of 2 and 3 and the amnestic effects was evaluated 

30 minutes after the complete recovery from sedation. The results were as follows: at deep 

sedation all the subjects in the M group showed amnesia effects for picture recall and electric 
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pulp testing, while only 8 and 9 subjects in the P group showed amnestic effects to picture 

recall and electric pulp testing respectively. Eight subjects in the M group and two subjects in 

the P group showed amnestic effects for elcectric pulp testing when they are moderately 

sedated. This implies that there was no significant difference in amnsetic effects between 

propofol and midazolam for picture recall test while for electric pulp testing midazolam 

showed a significant amnestic effect under moderate sedation than under deep sedation. 

Johnson E, Briskie D, Majewski R, Edwards S, Reynolds P (2010)
19

 compared the 

physiologic and behaviorol effects of intranasal and oral midazolam sedation. The children 

were aged 42 to 84 months and they received either intranasal midazolam (0.3kg/mg) and 

oral placebo syrup or oral midazolam (0.5mg/kg) and intranasal saline as placebo. Modified 

Houpt behavior rating scale was used to assess the child’s behavior. No significant difference 

in the physiologic parameters (blood pressure, respiration and pulse) were seen between the 

groups. The behavioral response showed a clinical trend of decreased crying first for 20 

minutes (t = 20 mins) in the oral group. Although there was no significant difference in the 

treatment groups, after 20 minutes the scenario changed and children in the intranasal group 

cried less compared to the oral group. Comparing the movement score there was no 

significant difference between the two groups. The mean movement score at 10 minutes 

showed a significant difference and less movement was observed in oral group than the nasal 

group. Comparing the overall behavior, the oral group showed lower scores for the first 15 

minutes after which the intranasal group showed better behavior scores than the oral group. 

Also there is no statistically significant difference in the behavior score between the two 

groups. Comparing the adverse effects, the children in the oral group at 20 minutes had 

significant difference of low oxygen saturation than the intranasal group. 
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Kumar N, Sharma R, Sharma M, Verma I (2012)
23

 compared the sublingual and 

intranasal routes of midazolam pre medication using an atomizer spray in 60 children of age 

4 to 10 years. All the children required root canal treatment under general anesthesia. The 

degree of sedation was assessed using a 5 point sedation scale (1- agitated; 2- alert; 3- calm; 

4-drowsy; 5-Asleep) at 5 minutes and 10 minutes after the drug administration.  At 15 

minutes the children were separated from the parents. The responses to the child parent 

separation was assessed by using a 4 point separation score (1- Excellent: Patient unafraid, 

Cooperative, asleep; 2- Good: Slight fear, quiet with reassurance; 3-Fair: Moderate fear, 

crying, not quiet with reassurance; 4- Poor: Crying, need for restraint) used by Davis et al. 

Mask acceptance was also assessed using the sedation scale.  The results showed that 60% of 

the children in the intranasal group cried compared to 16.6% in the sublingual group. After 

10 minutes of drug administration 82% in the intra nasal group and 80% in the sublingual 

group achieved a sedation score of more than 3.   Satisfactory Child parent separation score 

was seen in 85% in intranasal group and 89% in the sublingual group. 90% of the children in 

both the groups accepted the mask satisfactorily. 

Chopra R and Marwah M (2013)
7
 assessed the behavior of 35 children aged 2 to 6 

years after buccal midazolam administration. Eighty three percent of the children accepted 

the buccal route of administration (score 3). The mean time of onset of action and the 

duration of treatment were 6.11 minutes and 26.7 minutes respectively. They concluded a 

dose of 0.3 mg/kg midazolam can  be used effectively for pediatric sedation through buccal 

route. 

Kapur A, Chawla HS, Gauba K, Goyal A, Bhardwaj N (2014)
20

 assessed the changes 

in anxiety level of 40 children aged 3 to 4 years after oral-transmucosal sedation. Children in 
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group I received midazolam 0.5mg/kg (Ranbaxy 1mg/l vial) mixed with strawberry syrup and in 

the control (group II) received that same syrup mixed with saline. Their results showed a highly 

significant (P < 0.001) reduction in anxiety levels in the midazolam group (0.5mg/kg) compared 

to baseline level till the time the child was brought into operatory 15 minutes after administration 

of the midazolam. They found that the anxiety level of the children increased significantly after 

local anesthetic administration. Ten percentages of the children in group I required physical 

restraints compared to 59% in the control group. They concluded that oral-transmucosal route of 

0.5mg.kg was an effective anxiolytic and sedative agent. 
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MATERIALS AND METHODS 

Armamentarium (Figure 1) 

1. Mucosal atomizing device (MAD) 

2. Cardiac monitoring unit (A.S.P.E.N) 

3. Stethescope 

4. Undiluted midazolam 5mg/ml  (Mezolam,India)  

5. Cartridge syringe (Septodont, France) 

6. 1.8ml lignocaine (1:80,000) vials (Septodont, France) 

7.  30G 1inch needle. 

8. Diagnostic set – Mouth mirror, explorer 

9. Instruments necessary for the treatment procedure 

10. Airway management equipments - Breathing bag and valve set with face mask. 

11. Drugs used to rescue a sedated patient 

a. Atropine 

b. Diphenhydramine 

c. Diazepam 

d. Epinephrine (1:1000, 1:10 000) 

e. Flumazenil – antidote 

f. Succinylcholine 

12. Intravenous equipment – Assorted IV catheters, Assorted syringes, IV fluid 
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Inclusion Criteria 

1. Children age between 3 to 7 years. 

2. ASA category – I. 

3. Children who require treatment done under local anesthetic administration. 

4. First dental visit 

5. No cognitive impairment 

6. Behavior category: Frankl behavior rating scale II or III 

7. Anxiety: Venham’s clinical anxiety scale ≥2 

 

Exclusion Criteria 

1. Children under medications that may interfere with the pharmokinetics of midazolam 

2. Children with any condition that may predispose them to airway obstruction.  

3. Medically compromised children. 

4. Children with acute upper respiratory tract infection. 

 

METHODOLOGY 

A randomized controlled trial was planned and the study protocol was approved by the 

Institutional Review Board, KSR Institution of dental science and research, (KSRIDSR) 

Thiruchengode, Tamil Nadu. The study was carried out in the Department of Pedodontics and 

Preventive dentistry, KSR Institute of Dental Science and Research from January 2013 to August 

2014.  

 Complete intraoral and extraoral examination was done by the operating dentist during 

the first dental visit. All the children who had Frankl behavior rating scale II or III and Venham’s 
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clinical anxiety scale ≥2) during their first dental visit, was selected for management under 

moderate sedation. The parents/guardians were explained about the benefits/risks of moderate 

sedation under midazolam. The children were given appointment for treatment under moderate 

sedation. After obtaining written consent from the parents/guardians, the children were referred 

to the anesthetist for fitness.  All the parents/guardians were instructed to ensure that their 

children followed preoperative fasting criteria according to AAPD guidelines: Light meal, non-

human milk and infant formula – 6 hours; clear liquid – 2hours. Presedation assessment such as 

physical examination, health history, and preoperative fasting criteria was done on the day of 

sedation. The baseline values of the vital signs such as blood pressure, heart rate, oxygen 

saturation were recorded using cardiac monitor unit. These vital signs were monitored at five 

minutes interval throughout the procedure till the recovery of the patient. The same anesthetist 

was involved in all the assessments to avoid inter-observer variations. 

 Forty uncooperative children were then allotted to either group A (Intranasal) or group B 

(Sublingual) according to the randomization made using random allocation software. The 

children in Group A received midazolam 0.2mg/kg by intranasal route. Undiluted Midazolam 

(5mg/ml) was sprayed using a sterile Mucosal Atomizing Device (MAD) into both the nostrils 

with the children in semi reclined position. The children in Group B received midazolam 

0.2mg/kg by sublingual route. The children were asked to touch the incisor teeth with the tip of 

the tongue and the undiluted midazolam (5mg/ml) was sprayed using the sterile Mucosal 

Atomizing Device (MAD) below the tongue. The children were instructed not to swallow the 

drug for 30 seconds after which they were allowed to swallow the drug.  

  The operative procedure was started 20 minutes after the drug was administered. 

Topical gel (Precaine, Pascal International, USA) application was done prior to the local 
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anesthetic (LA) injection procedure. The injection was given using cartridge syringe (Septodont, 

France) which consisted of 2% lignocaine with 1:80,000 adrenaline. One of the following 

treatments was rendered: extraction, pulpectomy, pulpotomy, restoration. All the procedures 

were planned to be completed within 20 to 30 minutes. Behavior management techniques such as 

tell-show-do, voice control and restraints were used based during dental treatment based on the 

behavior of the child. The whole procedure was videotaped from the time the drug was 

administered till the procedure was completed. The time of administering the drug was noted and 

the onset of sedation was noted by observing the signs of sedations such as slurred speech, slight 

drowsiness, dropping of eyelids or calming of the child every 2 minutes after drug 

administration. 

The whole procedure was videotaped.  Assessments were done by two trained pediatric 

dentists. The acceptance of the child towards drug administration was assessed using a four point 

rating scale (0 to 4) as shown in appendix IX.    

From the recorded videos anxiety assessment was done using the Venham’s Clinical 

anxiety (appendix VII) scale at the following time intervals: B (baseline - before sedation), S (20 

minutes after drug administration), LA (during local anesthetic administration) and every five 

minutes till the end of the treatment procedure (T1, T2, T3, and T4).  This scale consists of scores 

from 0 to 5 (Score 0- Relaxed, smiling, willing and able to converse; Score 5- General loud 

crying, unable to listen to verbal communication makes no effort to cope with the threat. 

Actively involved in escape behavior). 

Behavior assessment was done from the recorded videos using Modified Houpt behavior 

rating scale (appendix VI) at the following time intervals – S (20 minutes after drug 
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administration), during LA administration and every 5 minutes till the end of the procedure (T1, 

T2, T3, and T4). This scale consists of the following parameters: sleep (1-3), cry (1-4), movement 

(1-4) and overall behavior of the child during the procedure (1-5). The overall score is calculated 

based on the scores obtained in sleep, cry and movement. Scores 1 and 2 of the overall behavior 

represents acceptable behavior while scores 3, 4 and 5 represents unacceptable behavior 

respectively.  

The physiological parameters were recorded at the following time periods: B (Baseline – 

before sedation), S (20 mins after sedation) and every 5 minutes till the end of the procedure (T1, 

T2, T3 and T4) 

The post operative sedation was assessed in the post operative recovery room after 1 hour 

using a ten point recovery scale (Aldrette scale, appendix X) assessing the patient’s airway, 

color, movement, level of consciousness and blood pressure. Patients with score >9 were 

discharged. 

  The results were tabulated and statistically analyzed using SPSS version 17.0 

software (SPSS Inc., Chicago Ill, USA). Mann Whitney U test and Wilcoxon Signed Rank test 

was used appropriately for statistical analysis. p value <0.05 considered significant.  
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Figure 1: Armamentarium 

 

 

 

Figure 2: Uncooperative child during the 1
st
 dental visit 
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Figure 3: Child examined for anesthetic fitness 

 

 

 

Figure 4: Drug Administration 

  

Intranasal route     Sublingual route 
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RESULTS 

   

Table 1. Demographic profile of the study population. 

Sl.No Variable Particulars Group A Group B 

1 Age (years) 

Mean±S.D 

N 

Minimum-Maximum 

5.10±1.07 

20 

3-7 

5.20±1.15 

20 

3-7 

2 Sex 

Male 

Female 

12 

8 

12 

8 

3 Weight (kgs) 

Mean±S.D 

N 

Minimum-Maximum 

17.50±4.39 

20 

12-24 

17.40±4.33 

20 

12-26 

  

 

Table 1 shows the demographic profile of the study. There was no significant difference between 

the two groups based on age, gender and weight. 
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Figure 1. Bar chart illustrating the onset of action in Group A and B. 

 

 

Figure 1 depicts the onset of action in group A and B.  Intranasal group (p<0.001) showed 

significantly faster onset of action than the sublingual group.  

 

Figure 2. Pie chart illustrating the acceptance of the drug in Group A and B. 

 

 

Figure 2 illustrates the acceptance of the drug in group A and B. Sublingual group (p=0.001) 

showed better acceptance than the intranasal group.  
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(p<0.001*) 

(p=0.001*) 

 * p value significant, calculated using Mann Whitney U test 

 * p value significant, calculated using Mann Whitney U test 
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Table 2. Venham’s Clinical anxiety assessment at various time periods between two groups. 

Sl.No Variable 

Group A 

(Mean±S.D) 

N= 20 

Group B 

(Mean±S.D) 

N= 20 

p value* 

1 First Visit 3.10±0.718 2.95±0.826 0.64 

2. B 1.50±0.946 1.05±0.605 0.142 

3. S 0.05±0.224 0±0 0.799 

4. LA 0.80±0.768 1.05±0.605 0.289 

5. T1 0.70±1.031 0.55±0.826 0.738 

6. T2 0.55±0.686 0.40±0.940 0.221 

7. T3 0.40±0.598 0.55±1.276 0.583 

8. T4 0.35±0.587 0.45±1.099 0.583 

*p value calculated using Mann whitney U  test 

Table 2 shows Venham’s clinical anxiety scale assessment at various time periods between 

group A and B. There was no significant difference between group A and group B in the 

Venham’s Clinical anxiety scale at various time periods.  
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Table 3. Venham’s Clinical anxiety assessment between time periods in group A and B. 

Time Periods 

Group A Group B 

Z p value Z p value 

First visit - B -3.905 <0.001* -3.873 <0.001* 

B - S -3.954 <0.001* -4.001 <0.001* 

B -LA -2.360 0.018* 0 1 

B - T1 -3.119 0.002* -1.995 0.046* 

B - T2 -2.982 0.003* -2.157 0.031* 

B - T3 -3.460 0.001* -1.828 0.068 

B - T4 -3.720 <0.001* -1.767 0.077 

S - LA -3.035 0.002* -3.827 <0.001* 

LA - T1 -0.687 0.492 -2.14 0.032* 

T1 - T2 -0.577 0.564 -1.342 0.18 

T2 - T3 -1.667 0.096 -1.732 0.083 

T3 - T4 -.577 0.564 -1 0.317 

*p<0.05 significant, p value calculated using Wilcoxon Sign Ranked test. 

Table 3 illustrates in group A there was significant difference (p<0.005) between various 

time periods to B (baseline) and from S to LA. In group B there was significant difference 

(p<0.05) at various time (First visit, S, T1, T2) to B and from LA to S and T1.  
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Table 4. Sleep assessment between group A and B  at various time periods. 

TimePeriods Group Mean±S.D p value* 

S 

A 

B 

1.95±0.224 

2±0 

0.799 

LA 

A 

B 

2±0 

2.05±0.224 

0.799 

T1 

A 

B 

2±0 

2±0 

1 

T2 

A 

B 

2±0 

2±0 

1 

T3 

A 

B 

2±0 

2.05±0.224 

0.799 

T4 

A 

B 

2±0 

2.05±0.224 

0.799 

*p value calculated using Mann whitney U  test 

 

Table 4 shows sleep assessment betwwen the children in intranasal and sublingual group at 

various time periods. There was no significant difference in sleep assessment between both the 

groups. All the children were drowsy and calm (score 2) throughout the procedure. 
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Table 5. Comparison of sleep assessment in group A and B between time periods.  

Time Periods 
Group A Group B 

Z p value* Z p value* 

LA – S -1 0.317 -1 0.317 

S- T1 -1 0.317 0 1 

S – T2 -1 0.317 0 1 

S – T3 -1 0.317 -1 0.317 

S – T4 -1 0.317 -1 0.317 

LA -T1 0 1 -1 0.317 

T1 – T2 0 1 0 1 

T2 – T3 0 1 0 1 

T3 - T4 0 1 0 1 

  *p value calculated using Wilcoxon Sign Rank test 

 

Table 5 shows the comparison of the sleep assessment at various time periods in intranasal and 

sublingual group. There was no significant difference in the sleep levels when compared to 

different time periods. 
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Table 6. Cry assessment between group A and B at various time periods. 

TimePeriods Group Mean±S.D p value* 

S 

A 

B 

1±0 

1±0 

1 

LA 

A 

B 

1.10±0.308 

1±0 

0.602 

T1 

A 

B 

1.20±0.523 

1.15±0.489 

0.799 

T2 

A 

B 

1.15±0.489 

1.20±0.523 

0.799 

T3 

A 

B 

1.05±0.224 

1.20±0.523 

0.583 

T4 

A 

B 

1.05±0.224 

1.05±0.224 

1 

*p value calculated using Mann whitney U  test 

 

Table 6 shows the cry assessment between the children in group A and B at various time periods. 

There was no significant difference in cry assessment between intranasal and sublingual group. 

The children cry score ranged between 1 and 2 (No cry to mild intermittent crying). No 

continuous hysterical type of crying was observed in any of these children. 
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Table 7. Comparison of cry assessment in group A and B between time periods. 

Time Periods 

Group A Group B 

Z p value* Z p value* 

S - LA -1.414 0.157 0 1 

S- T1 -1.633 0.102 -1.342 0.18 

S – T2 -1.342 0.18 -1.633 0.102 

S – T3 -1 0.317 -1.633 0.102 

S – T4 -1 0.317 -1 0.317 

LA -T1 -1 0.317 -1.342 0.18 

T1 – T2 -1 0.317 -1 0.317 

T2 – T3 -0.816 0.414 0 1 

T3 - T4 0 1 -1.342 0.18 

  *p value calculated using Wilcoxon Signed rank test 

 

Table 7 shows the comparison of the cry assessment at various time periods in intranasal and 

sublingual group. There was no significant difference in the cry levels when compared between 

different time periods. 
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Table 8. Movement assessment between group A and B at various time periods. 

TimePeriods Group Mean±S.D p value* 

S 

A 

B 

1±0 

1±0 

1 

LA 

A 

B 

1.30±0.470 

1.20±0.410 

0.602 

T1 

A 

B 

1.35±0.671 

1.15±0.489 

0.429 

T2 

A 

B 

1.10±0.308 

1.15±0.489 

0.799 

T3 

A 

B 

1.10±0.308 

1.20±0.523 

0.799 

T4 

A 

B 

1.10±0.308 

1.20±0.523 

0.799 

*p value calculated using Mann whitney U  test 

 

Table 8 shows the movement assessment between group A and Bat various time periods. There 

was no significant difference in cry assessment between intranasal and sublingual group. The 

children movement score ranged between 1 and 2 (No movement to controllable movement). No 

violent movement was observed in these children. 
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Table 9. Comparison of movement assessment in group A and B between time periods. 

Time Periods 

Group A Group B 

Z p value* Z p value* 

S - LA -2.449 0.014 -2 0.046 

S- T1 -2.070 0.038 -1.342 0.18 

S – T2 -1.633 0.102 -1.342 0.18 

S – T3 -1.414 0.157 -1.633 0.102 

S – T4 -1.414 0.157 -1.633 0.102 

LA -T1 -0.333 0.739 -0.378 0.705 

T1 – T2 -1.342 0.18 0 1 

T2 – T3 -0.816 0.414 -0.577 0.564 

T3 - T4 0 1 0 1 

  *p value calculated using Wilcoxon Signed rank test 

 

Table 9 shows the comparison of the movement assessment between various time periods in 

intranasal and sublingual group. There was no significant difference in the movement when 

compared between different time periods. 
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Figure 3. Pie chart illustrating the overall behavior of the children in Group A and B. 

  

 

Figure 3 illustrated the overall behavior of the children in intranasal and sublingual group. 

Overall excellent behavior was observed in 85% of the children in both the groups. 

 

 

Interrater agreement: 

The percentage of agreement between the two observers was 85.3% and the inter-observer 

reliability kappa was 0.755. 
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Table 10. Heart rate assessment in group A and B at various time periods. 

Sl.No 

Time 

Periods 

Group A 

(Mean±S.D) 

Group B 

(Mean±S.D) 

N p value* 

1 B 112.65±21.347 109.70±13.997 20 0.904 

2. S 114.70±23.414 110.95±18.780 20 0.547 

3. T1 113.45±18.855 112.45±12.475 20 0.738 

4. T2 117.95±23.171 120.30±15.037 20 0.640 

5. T3 120.45±26.031 120.50±15.514 20 0.841 

6. T4 118.80±22.668 118.50±15.042 20 0.820 

7. D 111.50±19.130 111.55±15.195 20 0.779 

*p value calculated using Mann whitney U  test 

Table 10 shows the heart rate assessment of the children in intranasal and sublingual group.  

There was no significant difference in heart rate assesment between intranasal and sublingual 

group.  
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Table 11. Comparison of Heart rate in group A and B between various time periods. 

Time Periods 

Group A Group B 

Z p value Z p value 

S - B -0.112 0.911 -0.044 0.965 

 B - T1  -0.383 0.702 -0.483 0.629 

B - T2 -0.672 0.501 -2.577 0.01* 

B - T3 -1.569 0.117 -2.516 0.012* 

B - T4 -1.402 0.161 -2.371 0.018* 

B - D -0.187 0.852 -0.436 0.663 

S - T1 -0.224 0.823 -0.451 0.652 

T1 – T2 -1.009 0.313 -2.396 0.017* 

T2 – T3 -0.411 0.681 -0.371 0.711 

T3 – T4 -0.262 0.794 -0.262 0.793 

T4 – D -2.074 0.038* -1.700 0.089 

*p<0.05 significant; p value calculated using Wilcoxon signed rank test 

 

Table 11 shows the comparison of the heart rate assessment at various time periods in intranasal 

and sublingual group. There was significant increase in the heart rate in the sublingual group 

when compared between baseline and T2, T3 and T4. In intranasal group a significant decrease in 

the heart rate was observed during the discharge.  
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Table 12. Systolic blood pressure assessments in group A and B at various time periods. 

Sl.No 

Time 

Periods 

Group A 

(Mean±S.D) 

(mm/hg) 

Group B 

(Mean±S.D) 

(mm/hg) 

N p value* 

1. B 123.20±11.261 121.65±10.762 20 0.670 

2. S 119.75±11.511 120.15±12.167 20 0.974 

3. T1 121.65±13.804 124.80±11.261 20 0.478 

4. T2 126.05±16.021 124.65±14.734 20 0.799 

5. T3 124.15±13.484 123.35±17.545 20 0.841 

6. T4 122.85±13.224 122.70±13.845 20 0.925 

7. D 123.50±7.619 117.95±8.413 20 0.076 

*p value calculated using Mann whitney U  test 

 

Table 12 shows the systolic blood pressure assessment of the children in intranasal and 

sublingual group. There was no significant difference in systolic blood pressure levels between 

intranasal and sublingual group.  
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Table 13. Comparison of systolic blood pressure between  time periods in group A and B. 

Time Period 

Group A Group B 

Z p value* Z p value* 

S - B -1.682 0.093 -0.430 0.667 

 B - T1  -0.584 0.559 -0.846 0.398 

B - T2 -0.640 0.522 -0.624 0.533 

B - T3 0 1 -0.121 0.904 

B - T4 -0.383 0.702 -0.060 0.952 

B - D -0.374 0.708 -1.681 0.093 

S - T1 -0.741 0.459 -1.810 0.070 

T1 - T2 -2.356 0.018* -0.282 0.778 

T2 - T3 -0.765 0.444 -0.524 0.600 

T3 - T4 -0.676 0.499 -0.374 0.708 

T4 - D -0.299 0.765 -1.894 0.058 

*p value calculated using Wilcoxon signed rank test 

 

Table 13 shows the comparison of the systolic blood pressure assessment at various time periods 

in intranasal and sublingual group. There was no significant difference in the systolic blood 

pressure measurements in both the groups except between T1 to T2. 
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Table 14. Diastolic blood pressure assessments in group A and B at various time periods. 

Sl.No 

Time 

Periods 

Group A 

(Mean±S.D) 

(mm/hg) 

Group B 

(Mean±S.D) 

(mm/hg) 

N p value* 

1. B 69.30±10.022 68.00±9.899 20 0.341 

2. S 67.50±12.142 66.20±9.556 20 0.841 

3. T1 69.00±12.087 68.90±11.054 20 0.989 

4. T2 70.15±12.373 69.60±14.251 20 0.862 

5. T3 69.90±11.539 65.95±10.990 20 0.242 

6. T4 68.75±11.929 68.90±10.612 20 0.968 

7. D 70.80±6.810 65.90±9.564 20 0.127 

  *p value calculated using Mann whitney U  test 

Table 14 shows the systolic blood pressure assessment of the children in intranasal and 

sublingual group. There was no significant difference in systolic blood pressure levels between 

intranasal and sublingual group. 
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Table 15. Comparison of diastolic blood pressure between time periods in group A and B. 

Time Period 

Group A Group B 

Z p value* Z p value* 

S – B -0.505 0.614 -0.807 0.42 

B - T1 0 1 -0.101 0.92 

B - T2 -0.423 0.672 -0.403 0.687 

B - T3 -0.283 0.777 -0.654 0.513 

B - T4 -0.444 0.657 -0.308 0.758 

B - D -0.842 0.40 -0.899 0.369 

S - T1 -0.741 0.459 -1.163 0.245 

T1 - T2 -0.881 0.370 -0.302 0.763 

T2 - T3 -0.812 0.417 -1.725 0.085 

T3 - T4 -0.363 0.717 -0.636 0.525 

T4 - D -0.545 0.585 -1.571 0.116 

  *p value calculated using Wilcoxon Signed Rank test 

 

Table 15 shows the comparison of the diastolic blood pressure assessment at various time 

periods in intranasal and sublingual group. There was no significant difference in the diastolic 

blood pressure measurements in both the groups.  
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Table 16. Oxygen saturation assessment at various time periods between group A and B. 

Sl.No 

Time 

Periods 

Group A 

(Mean±S.D) 

N= 20 

Group B 

(Mean±S.D) 

N= 20 

N P value* 

1 B 99±0.324 98.80±0.410 20 0.314 

2. S 98.95±0.394 98.85±0.366 20 0.620 

3. T1 98.85±0.366 98.95±0.224 20 0.602 

4. T2 98.95±0.224 98.95±0.224 20 1 

5. T3 98.85±0.366 98.90±0.308 20 0.799 

6. T4 99±0.324 98.90±0.447 20 0.799 

7. D 99±0.324 98.85±0.366 20 0.445 

  *p value calculated using Mann whitney U  test 

Table 16 shows the oxygen saturation assessment at various time periods between intranasal and 

sublingual group. There was no significant difference in the oxygen saturation levels between 

both the groups at various time periods. 
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Table  17. Comparison of oxygen saturation between time periods in groups A and B. 

Time periods 

Group A Group B 

Z p value* Z p value* 

S - B -0.577 0.564 -0.447 0.655 

 B - T1  -1.134 0.257 -1.732 0.083 

B - T2 -1.000 0.317 -1.342 0.18 

B - T3 -1.342 0.18 -1 0.317 

B - T4 0 1 -0.707 0.48 

B - D 0 1 -0.577 0.564 

S - T1 -0.816 0.414 -1.414 0.157 

T1 - T2 -1 0.317 0 1 

T2 - T3 -1.000 0.317 -1 0.317 

T3 - T4 -1.732 0.083 0 1 

T4 - D 0 1 -0.378 0.705 

*p value calculated using Wilcoxon signed rank test 

 

Table 17 shows the comparison of the oxygen saturation assessment between various time 

periods in intranasal and sublingual group. There was no significant difference in the oxygen 

saturation level between various time periods in both the groups. The oxygen saturation was 

maintained above 97% in all the children at various time periods 
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DISCUSSION 

Fear and anxiety makes management of the child a challenging one in the dental office. 

This fear and anxiety is more prevalent in children aged 3 to 7 years and they decrease as age 

increases. Dental anxiety and fear is more commonly seen in intelligent children. Thus the 

cognitive development of the child determines the child’s ability to control his or her own 

behavior during any dental procedure.  

Children with serious oral illnesses have dental behavior management problems due to 

dental fear and anxiety
45

.  These children often require management under local anesthetic 

administration. The local anesthetic drug administration provokes anxiety
37

 and these reactions 

of the child to the situation can be a sign of emerging perceptions and attitudes which affect the 

later propensity to accept simple restorative and preventive treatment procedures. This was 

shown by Bhola R et al (2014)
3
 that students with highest anxiety at age 12-18years did not 

report for routine dental checkup. It is the responsibility of the pediatric dentist to manage these 

anxious children and instill a positive attitude in them. Bross et al (2004)
5
 stated that modern 

day pediatric dentistry aims to present itself as pleasurable, refined and tech savvy. The simple 

behavior management techniques which are used to control child’s behavior include tell show 

do, systemic desensitization, modeling, tender love care, material reinforcement. However, 

children who were more anxious and uncooperative require pharmacologic behavior 

management techniques such as moderate sedation and general anesthesia. Moderate sedation as 

described by American Academy of Pediatric dentistry (2013) refers to drug induced depression 

of consciousness during which patients respond purposefully to verbal commands. Sedation in 

children is used to control behavior for the safe completion of the procedure. Among the 

medications available for sedation, midazolam has gained attention in the recent years. Wilton et 
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al (1988)
43

, Rey et al (1991)
35

, Malinovsky et al (1993)
27

, Fukuta et al (1993)
14

, Fuks et al 

(1994)
13

 have stated that midazolam administered as 0.2mg/kg did not have any statistical and 

clinical advantage over 0.3mg/kg administered intranasally or rectally. Burstein et al (1997)
6
 

reported that midazolam administered through an atomizer minimizes the swallowing of 

medication at the time of administration. Dabir et al (2001)
8
 reported that midazolam 

administered through tuberculin syringe demonstrated a higher overall effectiveness than those 

administered through atomizer. However, Primosch RE et al (2005)
32

 stated that midazolam 

administered as spray improves the behavior of the child than administered as drops. Hence in 

this study, midazolam was administered using a mucosal atomizing device at a dosage of 

0.2mg/kg either through nasal or sublingual route.  

Acceptance 

 There was a significant difference (p=0.001) in the acceptance of the administration  of 

midazolam between group A and B as shown in figure 1. Sublingual route of drug administration 

had a better acceptance than the intranasal route. In the present study, good acceptance of the 

drug was seen in 40% and 95% of the children in intranasal and sublingual group respectively. 

Two children refused to take the nasal administration of the drug. Similar results were shown by 

Geldner et al (1997)
15

 where two out of 15 children rejected nasal midazolam administration 

and the sublingual group accepted the drug better than the intranasal group. Wood M et al 

(2010)
44

 has shown 50% drug acceptance in the intranasal group. Griffith et al (1998)
16

 reported 

that midazolam administered either as drops or spray causes nasal irritation and it was 

remembered by children as an unpleasant experience. Therefore this method of premedication is 

not recommended routinely. The reason for the low acceptance may be due to the burning 

sensation, irritation, lacrimation and discomfort caused by the undiluted injectable form of 
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midazolam in these patients as suggested by Lugo et al (1993)
26

. He also suggested the 

administration of lidocaine at a concentration of 0.05ml or 2mg/spray to overcome the side 

effects. Later, Burstein et al (1997)
6
 reported that 4% lidocaine topical solution reduced the 

discomfort without affecting the efficacy of the drug. Roelofse JA et al (2000)
34

 reported that 

Accuspray nasal syringe which contains midazolam in the concentration of 10mg/ml, 

benzylkonium chloride 0.1% as preservative and EDTA 0.05% as stabilizer produced less 

irritation and higher acceptability than the traditional 5mg/ml concentration of midazolam.   

Karl et al (1993)
21

 found that 50% of the children receiving 0.2mg/kg midazolam either 

swallowed or spat out the drug before the retention period of 30 seconds and the compliance of 

school aged child was more than the younger children. For children who did not follow the 

instructions, it was advised to repeat the procedure or choose an alternative procedure. Their 

results showed that though ¾ of the children did not follow the instructions, they attained 

adequate drug effect.  Khalil S (1998)
22

 reported 83% drug acceptance through sublingual route 

when the drug was mixed with syrup or grape juice. Mixing the drug with grape juice maintains 

the pH of the saliva and enhances aqueous solubility of the drug favoring a rapid absorption of 

the drug. In this study we have attained a higher acceptance (95%) of the drug, without mixing it 

with any syrup or juice. The reason for this may be due to the atomizer used or the difference in 

the acceptance scale used in this study. 

Onset of action  

 Onset of action refers to time duration taken for a drug’s effect to become prominent after 

administration. An ideal sedative agent should have a rapid onset of action. The mean onset of 

action for intranasal and sublingual midazolam was 9.40 ±1.84 minutes and 13.80±2.04 minutes 

respectively. There was a significant difference in the onset of action of midazolam  (p<0.001) 
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between the two routes. Intranasal route had a rapid onset of action than the sublingual route. 

AlRakaf et al (2001)
1
 and Al-Zahrani et al (2005)

2
 have also shown that the mean onset of 

action for intranasal route was 10.3 minutes. Rey et al (1991)
33

 reported that 12±4 minutes by 

intranasal route was required to achieve a concentration of 104µg/ml midazolam. Shashikiran et 

al (2006)
37

 showed a similar range of onset of action (6 to 14 minutes). In contrast, Geldner et al 

(1997)
15

 reported that a sedative plasma midazolam level of 101ng/ml was achieved at 10 

minutes after sublingual administration. Lejus (1998)
25

 reported that intranasal route had rapid 

onset but poor acceptance.  De boer AG (1984)
9
 and Bjorkman (1997)

4
 reported that the high 

vascularity of the nasal and sublingual mucosa allowed rapid absorption of the drug. The 

absorption of the drug through sublingual route also depended on various other factors such as 

local pH, salivary flow and the time the drug is adjacent to the mucosa.   

Venhams clinical anxiety scale 

 L.Venham (1980)
40

 introduced the Venham’s clinical anxiety scale to measure the 

anxiety levels in unco-operative children. This scale has significant advantages of being simple, 

quick, non intrusive, easy integration into ongoing clinical activities, high inter-observer 

reliability and be analyzed by statistical techniques. Various studies have assessed the behavior 

of the children after sedation. But there are limited studies which assessed the anxiety of child 

after sedation. Hence in this study, an attempt was made to assess both the behavior and the 

anxiety of children after intranasal and sublingual sedation. 

 The mean anxiety score of children in the intranasal and sublingual group at the first 

dental visit were 3.10±0.718 and 2.95±0.826 respectively. This anxiety reduced significantly to a 

mean score of 1.55±0.945 in intranasal group (p<0.001) and 1.05±0.605 in sublingual group 
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(p<0.001) at baseline. Howitt JW et al (1965)
18

, Venham L et al (1977)
39

 and Sharath A et al 

(2009) 
36

 have stated that the child’s behavior improved on the subsequent dental visits.  

The anxiety score reduced significantly (p<0.001) to score 0 (relaxed, smiling, willing 

and able to converse) in 95% and 100% of the children after intranasal and sublingual 

midazolam sedation respectively, as shown in table 2. Twenty percentage  of the children in both 

the groups had an anxiety score of 2 at local anesthetic administration. During local anesthetic 

administration the anxiety of the children increased significantly in both intranasal (p=0.002) and 

the sublingual (p=0.002) group. Primosch RE et al (2005)
32

 stated that 37% of the children who 

showed positive preoperative behavior showed deterioration in behavior during the treatment 

after intranasal sedation. In intranasal group, the anxiety of the children reduced significantly 

(p<0.005) throughout the procedure when compared to baseline after drug administration. In this 

study, one child who reported with baseline anxiety score of 5 (actively involved in escape 

behavior) was also managed successfully by intranasal midazolam sedation combined with 

behavior management techniques such as tell show do and voice control. Around 65% (13 out of 

20 children) of the children were relaxed and willing to accept the treatment. All these children 

required simple behavior management techniques such as tell show do, tender love care and 

systematic desensitization as behavior management techniques to manage them. Intranasal 

midazolam sedation along with simple behavior management techniques can manage even an 

extremely anxious or uncooperative child in a more simple and pleasurable way. 

 In sublingual group, 6 out of the 20 children (30%) were uneasy and concerned during 

access cavity preparation. Khalil S et al (1998)
22

 reported that 20% of the children were anxious 

15 minutes after 0.25mg/kg midazolam. There was no significant difference in the anxiety levels 

at T2 and T3 (15 minutes and 20 minutes during the operative procedure) when compared to 
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baseline. This could suggest that sublingual midazolam was less effective than intranasal 

midazolam and a higher dosage might be needed to increase its efficacy. McDonough JH et al 

(2008)
29

 stated that sublingual route required higher dosage for efficacy and has slow onset of 

action when compared to intranasal and intramuscular routes. 

 Comparing both the groups, there was no significant difference in anxiety at various time 

periods (first visit, baseline, LA administration, T1, T2, T3, and T4). However, 85% (17 out of 

20 children) in the sublingual group and 60% (12 out of 20 children) in the intranasal group were 

anxious during local anesthetic administration. During access cavity preparation, 35% of the 

children were anxious in both the groups. As reported by Bhola R et al (2014)
3
, the treatment 

procedure might have an influence on the anxiety of the child. Extraction and local anesthetic 

administration were the most anxiety producing stimuli when compared to routine dental 

checkup and oral prophylaxis. Three out six children in the sublingual group and one out of three 

children in the intranasal group were anxious during extraction in this study. Similar results with 

anxiety reduction 15 minutes after the oral transmucosal midazolam sedation for children aged 3 

to 4 years was shown by Kapur A et al (2014)
20

.  

Modified Houpt rating scale 

Modified Houpt rating scale consists of three major categories such as sleep, movement 

and cry. These categories are further subdivided into three or four subcategories in rank-order 

fashion.  

The advantages of the modified Houpt scale as stated by Wilson et al (1995)
42

 are as follows: 

1. Different types of behaviors with varying degrees of expression can be recorded within a 

given recording time period. 

2. Increased likelihood of capturing precise and clinically important behaviors. 
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3. A more complete accounting of behaviors. 

4. Powerful statistical analysis can be used. 

The disadvantage of this scale was the rater’s inability to assign a rank among the subcategories 

by recalling the behavior observed. This can be corrected by videotaping the procedure. In this 

study, rating was done by two independent pediatric dentists using the videotapes.  

Sleep 

 The mean sleep score in the intranasal and sublingual group 20 minutes after drug 

administration were 1.95±0.224 and 2±0 respectively. There was no statistically significant 

difference between the two groups at various time periods during the sedation. In the intranasal 

group, one child attained score 1 (eyes were closed and completely asleep) 20 minutes after the 

drug administration. In the sublingual group two children attained score 3 (fully awake and 

alert): one during local anesthetic administration and the other during extraction procedure. Lam 

et al (2005)
24

 and Shashikiran et al (2006)
37

 showed that 82% and 100% of the children 

attained drowsy state after intranasal midazolam sedation.  Their results were in accordance with 

the results of this present study. But in sublingual group the results were in contrast to the results 

shown by Khalil S (1998)
22

. He reported that drowsiness was achieved sooner only after 

0.75mg/kg of sublingual midazolam administration. Saarnivaara et al. (1988)
35

, Feld et al 

(1990)
12

 and Parnis et al (2002)
31

 reported that an oral dose of 0.5mg/kg was required for 

adequate sedation.  

Cry 

 The mean cry score after sedation was 1±0 in both the groups. There was no significant 

difference in the cry score between both the groups at various time periods. However, in 
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intranasal group the mean cry score of the children increased during local anesthetic 

administration. This continued during the initial 10 minutes of the treatment procedure after 

which the mean cry score decreased. Lam et al (1994)
24

 reported continuous hysterical crying 

during local anesthetic administration in 36.5% of the children after intranasal midazolam 

administration. In intranasal group Johnson E et al (2010)
19

 reported a significant increase in the 

cry score until 30 minutes after the local anesthetic administration. In the sublingual group a 

increase in the mean cry score was observed during the operative procedures was observed 

Chopra R et al (2013)
7
 have reported that 17% of the children showed limited cry and 

movement during the treatment procedure after buccal midazolam administration. Cry is a kind 

of emotion exhibited by children during undesirable situations. Some children exhibit a whining 

kind of cry, allowing the dentist to continue with the procedure. Hence the cry score might have 

varied at different time periods in this study. 

Movement 

 The mean movement score after the drug administration was 1±0 in both the groups. The 

movement of the child increased significantly in both intranasal (p=0.014) and sublingual 

(p=0.046) groups during local anesthetic administration. Around 60% and 70% of the children in 

the intranasal and sublingual group showed no movement throughout the procedure. The 

movements observed in both the groups were controllable and did not interrupt the dental 

treatment in the remaining children. Violent movements were not observed in both the groups. 

The controllable movements observed were during the initial 10 minutes of cavity preparation in 

the intranasal group and throughout the operative procedure in the sublingual group. Lam et al 

(1994) reported controllable movement in all the children after intranasal midazolam 

administration. Johnson E (2010)
19

 reported that children under intranasal group showed 
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increased movement during the start of the treatment compared to controllable movement seen 

throughout the procedure in oral group. In intranasal group, the initial increase in movement and 

cry may be due to the unpleasant experience felt during drug administration. In sublingual group 

the increase in movement throughout the procedure may be due to the less efficacy of the drug 

through this route.  

Overall 

 There was no significant difference in the overall behavior of the children between both 

the groups as shown in the figure 3. In both the groups 85% of the children showed excellent 

behavior throughout the treatment procedure. Shashikiran ND (2005)
37

 and Johnson E (2010)
9
 

reported no significant difference in the overall behavior of the children when treated under 

intranasal, oral or intramuscular midazolam sedation. 

Physiological parameters 

 There was no significant difference in the physiological parameters (heart rate, blood 

pressure and oxygen saturation) at various time periods between the intranasal and sublingual 

group as shown in table 12, 13 and 14. In intranasal group, there was no significant difference in 

the physiologic parameters at various time periods when compared to the baseline. In sublingual 

group there was a significant increase in the heart rate during the operative procedure at T2, T3 

and T4 when compared to baseline. In the sublingual group the change in the blood pressure and 

oxygen saturation levels were not significant throughout the procedure when compared to 

baseline. Guinot Jimeno F et al (2011)
17

 reported that heart rate and blood pressure are reliable 

indicators of stress and anxiety. In addition, the heart rate may vary according to the physical 

movements of the child during dental treatment. The reason for the significant increase in the 

heart rate in sublingual group can be due to the anxiety, cry and movement of the child during 
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the procedure. In the sublingual group, all the behavioral measurements showed an increase 

throughout the study compared to intranasal group. No significant difference in the physiological 

parameters (heart rate and blood pressure) were reported by Shashikiran ND et al (2005)
37

, 

Johnson E et al (2010)
19

, Kumar N et al (2012)
23

 and Kapur A et al (2014)
20

. In this study the 

oxygen saturation was maintained above 97% throughout the operative procedures during both 

intranasal and sublingual sedation. Johnson E et al (2010)
19

 reported oxygen desaturation of 5% 

below the child’s baseline after both intranasal and oral midazolam administration. The reason 

for this fall may be due to the high dosage (0.5mg/kg – oral and 0.3 mg/kg - intranasal) of 

midazolam used in their study. 

Adverse effects 

 In this study no adverse effects such as respiratory depression, hypotension, vomiting or 

allergy was observed during intranasal and sublingual sedation. Shashikiran ND et al (2006)
37 

reported a 100% safety while using sedation and the results were in accordance to this study. 

However sneezing, hiccups or cough was observed in 30% of the children after intranasal 

midazolam sedation. Fukuta et al (1994)
13

 reported that midazolam at dosage of 0.3mg/kg 

caused respiratory depression. The 100% safety profile in this study may be due to the low 

dosage (0.2mg/kg) of the drug used.  
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SUMMARY AND CONCLUSION 

The present study was conducted in the Department of Pedodontics and Preventive 

Dentistry, KSR Institute of Dental Science and Research. After the approval from Institutional 

review board, a randomized controlled trial was planned.  Forty children aged 3 to 7 years 

participated in the study. After obtaining written consent from their parents/guardians and 

anesthetic fitness approval, twenty children in each group received 0.2mg/kg midazolam either 

by intranasal or sublingual route. Twenty minutes after the drug administration various treatment 

procedures which require local anesthetic administration such as restoration, pulp therapy and 

extractions were done. The whole procedure was videotaped. The child’s behavior and anxiety 

were assessed using Modified Houpt and Venham’s anxiety scale by two independent pediatric 

dentist with interobserver reliability kappa=0.755. The Modified Houpt behavior rating scale 

consists of three major categories such as sleep, cry and movement. The assessments were made 

at the following time intervals: B (baseline when no procedure was done before the drug 

administration), S(20 minutes after the drug administration), LA( during local anesthetic 

administration, ever 5 minutes during the operative procedure (T1, T2, T3 and T4). The 

physiological parameters such as heart rate, blood pressure and oxygen saturation were 

monitored and recoded throughout the procedure. 

The findings of the present study can be summarized as follows. 

1. Children who received midazolam by intranasal route (9.40±1.847) showed a significant 

faster onset of action than the sublingual route (13.80±2.042). 

2. Sublingual route of midazolam administration showed a better acceptance to the drug 

than intranasal route. 
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3. In intranasal group a significant decrease in anxiety at various time periods (After 20 

minutes, LA, T1, T2, T3, and T4) were seen when compared to the baseline. 

4.  In the sublingual group there was a significant decrease in the anxiety level 20 minutes 

after the drug administration and during the initial 10 minutes of the operative procedure 

(T1, T2) when compared to the baseline. 

5. There was a significant increase in the anxiety during local anesthetic administration in 

both intranasal (p=0.001) and sublingual (p<0.001) group. 

6. There was no significant difference between the changes in anxiety levels between both 

the groups at various time periods. 

7. There was no significant difference in the modified houpt behavior rating scale (sleep, 

cry, movement and the overall behavior) of the children between group A and B at 

various time periods. 

8. In the sublingual group there was a significant increase in the heart during 10 minutes 

after the start till the end of the operative procedure. 

9.  There were no significant changes in the blood pressure, oxygen saturation in both the 

intranasal and sublingual group throughout the operative procedure. 

10. No adverse effects such as apnoea, airway obstruction, laryngospasm, vomiting, 

hypotension and cardiopulmonary impairment has been observed in the study. 

  Intranasal and sublingual midazolam sedation along with simple behavior 

management techniques can be used safely by pediatric dentists to effectively manage and 

instill a positive behavior in young and anxious children.  
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RECOMMENDATIONS 

Both intranasal and sublingual midazolam (0.2mg/kg) can be used to manage a child with 

Frankl’s Behavior Rating of II, III and Venham’s Clinical Anxiety score greater than 2. 

Intranasal route would be more effective in an extremely anxious child. Though no adverse 

effects were seen during the sedation procedures, individual patient variation can be seen and the 

depth of sedation can never be predicted. Hence continuous monitoring of the physiological 

parameters is essential. 
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APPENDIX I –ETHICAL COMMITTEE APPROVAL 
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APPENDIX II: INFORMED CONSENT - TAMIL 
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APPENDIX III: INFORMED CONSENT - ENGLISH 

 

K.S.R.Institute Of Dental Science & Research,Thiruchengode. 

DEPARTMENT OF PEDIATRIC DENTISTRY & PREVENTIVE DENTISTRY 

 

        CONSENT FOR TREATMENT UNDER MODERATE SEDATION. 

 

I _________________________________________ give my full consent for all the 

necessary dental diagnostic and treatment procedures under sedation for my 

child_________________________  admitted in Department Of Pediatric & Preventive 

Dentistry, K.S.R Institute Of Dental Science & Research. 

I acknowledge that I have had an opportunity to discuss with Dr.A.K.Shanmugaavel 

about  my son’s/daughter’s condition, the planned operation or procedure, its purpose and nature, 

reasonable alternatives, risks, benefits and possible consequences. 

 I also understand that the management, doctors and the hospital employees shall not be 

responsible for any untoward unexpected complications that may arise during such procedures. 

 

 

Date: 

Place: 

 

 

 

Doctors sign          Parents/ Guardian 

           Signature 
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APPENDIX IV: ASA CLASSIFICATION OF PHYSICAL STATUS 

 

The ASA score is a subjective assessment of a patient’s overall health that 

is based on five classes (I to V). 

I. Patient is a completely healthy fit patient. 

II. Patient has mild systemic disease. 

III. Patient has severe systemic disease that is not incapacitating. 

IV. Patient has incapacitating disease that is a constant threat to life. 

V. A moribund patient who is not expected to live 24 hour with or without surgery. 

E. Emergency surgery, E is placed after the Roman numeral. 
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APPENDIX V: SEDATION EVALUATION RECORD 

K.S.R Institute of Dental Science & Research, Thiruchengode. 

Department of Pedodontics and Preventive Dentistry 

Sedation Evaluation Record 

Date:……………….. 

Patient Name:……………………………………………………………………………… 

Age:……yr…..….    Weight:…………kg   Height:……….. 

Observer I/II:  

 

Treatment done: 

 

 

Physical Parameters 

Session Pulse Rate Blood Pressure Oxygen Saturation 

    

    

    

    

    

    

    

 

Onset  

 

Acceptance 
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Behavior Assessment: Houpt Behavior rating scale 

Session Sleep Cry Movement Overall behavior 

     

     

     

     

     

     

     

 

Venham’s Clinical Anxiety Scale: 

Base line: 

After Drug Administration 

Session Score 
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APPENDIX VI: MODIFIED HOUPT BEHAVIOR RATING SCALE 

Table 1: Modified HOUPT behavior rating scale 

 

 

Sleep (1-3) 

3 Fully awake, alert:  

 Continuous crying, hysteria, or continual moderate movement 

2 Drowsy, disoriented:  

 Patient may have some slight crying of moaning.  

 Patient may still be able to communicate weakly with operator or 

surroundings, no real resistance. 

1 Asleep: Eyes are closed and patient is clearly asleep. 

 

 

 

 

 

 

Movement (1-

4) 

4 Violent movement interrupting treatment: 

 Aggressive, hysterical movements 

 Patients clearly trying to remove himself/herself from papoose wrap 

 May require another assistant to help restrain. 

3 Continuous movement making treatment difficult: 

 May require assistant to hold head firmly 

 Patient actively resisting procedure and may require some restraint 

 Treatment can be continued, but with some difficulty. 

2 Controllable movement that does not interfere with treatment: 

 May see some movement in papoose board 

 May require slight intervention from operator or assistant 

 Movement not aggressive and patient not really resisting 

1 No movement: 

 Slight movement caused by operator pressure 

 

Cry (1-4) 

4 Hysterical crying that demands attention: 

 Continuous screaming rather than crying 

 Operator may need to pause treatment to calm patient 

3 Continuous persistent crying that makes treatment difficult: 

 Crying may be loud and patient may be clearly unhappy. 

 Patient not overly aggressive and treatment can continue, though with some 

difficulty. 

2 Intermittent, mild crying that makes treatment difficult: 

 Occasional cry that is not continuous 

 Continuous moan without any real crying. 

1 No crying: 

 Very slight, occasional low moan is acceptable. 

 

 

Overall (1-5)  

5 No treatment provided due to behavior: 

 Operator not able to proceed as planned, movement level 4. 

4 Poor: Treatment interrupted or planned treatment altered due to behavior 

 Crying level 4 or movement level 3-4 most of the time. 

3 Fair: May be a challenge, but treatment performed without any interruption 

 Movement level 3 most of the time, no interruptions. 

 No adjustments needed from operator, but firm head-holding may be needed.  

2 Good: Some limited crying or movement 

 Crying level 2-3 and movement level 1-2 most of time 

 Patient may be crying, but holding quite still for treatment 

 Treatment may be performed with relative ease. 

1 Excellent: No crying or movement level 1 
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APPENDIX VII: VENHAM’S CLINICAL ANXIETY SCALE 

Venham’s Clinical Anxiety Scale 

0 
Relaxed, smiling, willing and able to converse 

1 

Uneasy, concerned. During stressful procedure may protest briefly and quietly to 

indicate discomfort. Hands remain down or partially raised to signal discomfort. 

Child willing and able to interpret experience as requested. Tense facial expression, 

may have tears in eyes. 

2 

Child appears scared. Tone of voice, questions and answers reflect anxiety. During 

stressful procedure, verbal protest, (quiet) crying, hands tense and raised, (not 

interfering much -- may touch dentist’s hand or instrument, but not pull at it). Child 

interprets situation with reasonable accuracy 

3 

Shows reluctance to enter situation, difficulty in correctly assessing situational threat. 

Pronounced verbal protest, crying. Using hands to try to stop procedure. Protest out of 

proportion to threat. Copes with situation with great reluctance. 

4 

Anxiety interferes with ability to assess situation. General crying not related to 

treatment. More prominent body movement. Child can be reached through verbal 

communication, and eventually with reluctance and great effort he or she begins the 

work of coping with the threat. 

5 

Child out of contact with the reality of the threat. Genera1 loud crying, unable to 

listen to verbal communication makes no effort to cope with threat. Actively involved 

in escape behavior. Physical restraint required 
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APPENDIX VIII: PHYSIOLOGICAL PARAMETERS 

Age 
Heart Rate 

(Beats/min) 

Systolic Blood Pressure 

(mm/Hg) 

Diastolic Blood Pressure 

(mm/Hg) 

1 to 3 70 to 110 90 to 105 55 to 70 

3 to 6 65 to 110 95 to 110 60 to 75 

6 to 12 60 to 85 100 to 120 60 to 75 

>12 55 to 85 110 to 135 65 to 85 

 

 

 

APPENDIX IX: FOUR POINT SCALE FOR ACCEPTANCE OF THE DRUG 

Score Drug Acceptance 

1 Good – Child accepted the drug without any refusal 

2 Fair – Child accepted the drug with some verbal resistance 

3 Poor – Child accepted the drug with some physical resistance 

4 
Refused- When child refused and drug administration was possible after 

much persuasion 
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APPENDIX X: ALDRETTE DISCHARGE CRITERIA 

Assessment Criteria Description Score 

Respiration 

Ability to cough and deep breath 

Dyspneic 

Apneic 

2 

1 

0 

Blood pressure 

BP±20 mm Hg preanesthesia level, stable pulse 

BP±20 - 50 mm Hg preanesthesia level, dysarrythmia present 

BP±20 - 50 mm Hg > than preanesthesia level 

2 

1 

0 

Color 

Pink, less than 3 second capillary refill time 

Pale, blotchy, jaundiced 

Cyanotic 

2 

1 

0 

Consciousness 

Awake and oriented 

Arousable 

Not responding 

2 

1 

0 

Activity 

Ability to move all four extremities on command 

Ability to move two extremities on command 

Ability to move zero extremities on command 

2 

1 

0 

 


