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Abstract 

Aim: The frequency of vitamin D deficiency is higher in children with mental motor retardation 

(MMR). We aimed to investigate the effect of vitamin D supplementation on postoperative pain in 

children with MMR who underwent dental treatment under general anesthesia.  

Methods: Dental treatment was planned for a total of 62 patients with MMR, aged 7-17 years. 

Participants were divided into two groups. Children were prescribed vitamin D (600 IU of vitamin 

D per day) or Saline. Serum vitamin D levels were measured. Participants continued to intake oral 

vitamin D 600 IU (Group D) or 2ml saline (Group C) throughout 12 weeks. All participants were 

observed postoperative 1st hour, and Non-communicating Children's Pain Checklist–Postoperative 

Version (NCCPC-PV), Ramsay sedation scores, length of stay in post-anesthesia care unit, and 

analgesic requirements were recorded. 

Results: The study was completed with fifty children (35 in Group D, 15 in Group C). Serum vitamin 

D levels were higher in Group D than Group C at 12 weeks(p=0.007). Vitamin D deficiency was 

found at 13 patients (37.1%) and 6 (40%), and vitamin D sufficiency was found 18 (51.4%) and 7 

(46.7%) in Groups D and C, respectively at first admission. There was statistically significant 

difference between groups in NCCPC-PV score at 15th, 30th and 60th minutes in PACU(p<0.05). 

However, Ramsey scores were similar between two groups at all times. 

Conclusions: Serum vitamin D levels were found to be low in MMR children. It was observed that 

vitamin D supplementation could reduce pain scores in 1st postoperative hour. 
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Introduction 

Mental-motor retardation (MMR) is a very 

important issue for public health. The studies 

have estimated that the frequency of mental 

retardation varies between 1% and 3% in de-

veloped countries. However, these percent-

ages are highest among children of low soci-

oeconomic status1. Despite there being no 

current statistical data about the frequency of 

the MMR children population in Turkey, 

these children need special attention and pro-

tection due to their disabilities. Caregivers 

should do their personal care such as teeth 

brushing, bathing, and feeding. The majority 

of this group needs general anesthesia for 

dental treatment. However, because of surgi-

cal complications such as respiratory failure, 

aspiration, and delayed recovery, postopera-

tive pain management and sedation might be 

riskier in children with disabilities than in 

healthy children. As a result, postoperative 

care and pain management are becoming in-

creasingly crucial in this group.      

Vitamin D is essential for the growth of bone 

and musculoskeletal development in child-

hood. It helps the absorption of nutritive cal-

cium and phosphate2. In the absence of vita-

min D, 10-15% of calcium and 60% of phos-

phorus can be absorbed3. Vitamin D precur-

sor 7 dehydrocholesterol should be activated 

to the form previtamin D3 by ultraviolet B 

(UVB) in the epidermis. Previtamin D3 is 

transported to the liver by vitamin D binding 

protein, where it is hydroxylated to 25-dihy-

droxy vitamin D. This form is also trans-

ported to the kidney with the blood and hy-

droxylated by 1αhydroxylase to the active 

form of 1,25(OH)2 D.  

There are so many factors that contribute to 

vitamin D deficiency in children with MMR 

such as immobility, poor sunlight exposure, 

inadequate feeding, and medication of an-

tiepileptic drugs4.  

One of the most common factors which con-

tribute to vitamin D deficiency is inadequate 

exposure to sunlight in children with CP5.  As 

it is predictable, exposure to the sunlight is 

less in children with CP than in healthy chil-

dren6. Most of these children are usually 

housebound. Therefore, they are more prone 

to vitamin D deficiency than a healthy child. 

Another risk factor of vitamin D deficiency 

is insufficient feeding in MMR children. Vit-

amin D has anti-inflammatory and immune-

modulatory effects; thus it has a possible ef-

fect on pain. The relationship between vita-

min D deficiency and chronic pain has been 

shown in several studies7-10.  However, effect 

of vitamin D deficiency on acute pain is pre-

sented in only a few studies11-13. Vitamin D 

supplementation can reduce postoperative 

pain11.  

In this study, we aimed to investigate the ef-

fect of vitamin D supplementation on postop-

erative pain and sedation status in MMR chil-

dren who undergoing dental treatment. The 

primary outcome of this study is postopera-

tive pain score and secondary outcomes are 

sedation scores and stay in post-anesthesia 

care unit (PACU) time. 
 

Materials and Methods 

 

Study Design 

 

Between July 2016 and December 2020, a 

randomized, prospective, single-blind, con-

trolled study was conducted. The research 

protocol was submitted to Clinicaltrials.gov 

(identifier: NCT02664857) in July 2016 and 

approved by institution's Ethical Committee 

on December 17, 2015 (decision number: 

47/6). After obtaining written informed con-

sent (from parents), 62 patients with Ameri-

can Society of Anesthesiologists (ASA) 

physical status II to III, ages 7 to 17 years, 

and mental motor retardation were scheduled 

for dental treatment under general anesthesia 

and were included in this study. 

The research will involve patients who are 

scheduled to have a dental checkup, fluoride 

treatment, cleaning, polishing, tooth extrac-

tion, filling application, amputation, and root 

canal treatment under general anesthesia. Pa-

tients with ASA IV and above, sepsis, hepatic 
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failure, renal failure, and severe bleeding ill-

ness were excluded.  

 

Study Protocol 

 

All participants will be evaluated for demo-

graphic information, ASA score, and feeding 

technique (such as oral, nasogastric, percuta-

neous gastric feeding). A dental specialist 

will prescribe oral vitamin D drops or saline 

to participants at their first admission to the 

dental clinic. Vitamin D supplementation 

prescription will include 600 IU vitamin D 

per day. The participants will continue to in-

take vitamin D 600 IU or 2 ml saline per day 

for 12th weeks, orally. Vitamin D supple-

mentation dose based on the Vitamin D Sup-

plementation Guidelines14. The planning will 

be made according to the dental surgical op-

eration to take place at the end of 12th weeks 

to the oral Vitamin D intake. 

 

 Monitoring and Measurements 

 

All the patients will be monitored by nonin-

vasive arterial blood pressure, electrocardio-

gram (ECG), heart rate (HR) and peripheral 

oxygen saturation (SpO2).  Hemodynamic 

variables Systolic blood pressure (SBP), 

mean blood pressure (MBP), diastolic blood 

pressure (DBP) and heart rate will be fol-

lowed up with 5-min intervals during anes-

thesia. The duration of anesthesia time was 

recorded for all patients. Non-communi-

cating Children’s Pain Checklist – Postoper-

ative Version (NCCPC-PV)15, Ramsay seda-

tion scores16 time of stay in a post-anesthesia 

care unit (PACU), additional analgesic re-

quirement and complications will record dur-

ing the postoperative period. The time of 

achieving to the 9 points of Aldrete score is 

assumed as recovery time. But all of the pa-

tients were observed till the postoperative 1 

hour17. Recording to the rescue analgesic re-

quirement, NCCPC-PV and Ramsey sedation 

score continued during the postoperative first 

hour. The data will record the 15th -30th min 

and first hour, postoperatively.    

 Hemoglobin, hematocrit, liver enzymes and 

blood urea nitrogen (BUN), creatinine, and 

serum vitamin D levels will measure at the 

first dental interview and surgery day. When 

the blood samples were collected, they would 

store at 4°C before centrifugation. The sam-

ples would have been centrifuged for the re-

moval of serum and stored samples at -20°C 

or -80°C.  

The measured serum 25(OH)D levels were 

considered deficient if 25(OH)D was ≤12 

ng/ml. If 25(OH) D was in the range of 12–

20 ng/ml, it was assumed as insufficient. The 

serum 25(OH)D level in the range of 20≤30 

ng/ml is defined as sufficient18.  

Serum 25(OH)D levels were measured with 

liquid chromatography-tandem mass spec-

trometry (LC-MS) (25 OH Vitamin D3 UBB 

No: 4260154633417, IMMUCROM GmbH).  

 

   Anesthesia Management 

 

Anesthesia was induced with propofol 

2mg/kg and rocuronium 0.6 mg/kg combina-

tion if vascular access was obtained. If there 

is no vascular access, anesthesia induction is 

performed with sevoflurane insufflation. 

General anesthesia will maintain with 

sevoflurane %1-2 with an N2O/O2 mixture 

of %60/40 in all patients. Local anesthetic 

drugs will not apply to the surgical area by 

the dental specialist during the operation. 

Postoperative analgesia will provide with pa-

racetamol 10 mg/kg intravenously at the last 

30 minutes of the surgery. At the postopera-

tive first hour, if NCCPC-PV scores more 

than 10 it indicates a child has moderate to 

severe pain and tramadol 2 mg/kg will ad-

minister as a rescue analgesic, intravenously.   

 

Randomization and Blinding 

 

 Patients were randomly allocated into one of 

two groups Group D and group C, in a 1: 1 

ratio by a computer-generated randomization 

table. On the surgery day, general anesthesia 

was performed by an anesthesia specialist 

who was blinded to the study groups. The 

same anesthesia specialist observed the pa-

tient at the PACU.   
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Blood Sample Collection 

 

Blood samples were collected two times from 

all participants. The first collection time was 

at the dental clinic, the second was under 

general anesthesia during surgery. When the 

patients were admitted to the dental clinic de-

partment, the dental specialist collected the 

blood samples for assessing hemoglobin, 

hematocrit, and vitamin D levels, and the 

same dental specialist prescript to vitamin D 

or saline to the participants. On the surgery 

day, after induction of general anesthesia 

blood samples were collected from partici-

pants for hemoglobin, hematocrit, and vita-

min D level assessments.  

 

Statistical Analysis 

 

Categorical variables were expressed as 

numbers and percentages, whereas continu-

ous variables were summarized as mean and 

standard deviation and as median and IQR: 

Inter Quartile Range where appropriate. To 

compare categorical variables between the 

groups, Pearson Chi-Square Test or Fishers 

Exact Test was used depending on whether 

the expected value problem arises or not.  

The normality of distribution for continuous 

variables was confirmed with the Shapiro-

Wilk test. For the comparison of continuous 

variables between two groups, the Student t-

test or Mann-Whitney U test was used 

depending on whether the statistical 

hypotheses were fulfilled or not. All analyses 

were performed using IBM SPSS Statistics 

Version 20.0 statistical software package. 

The statistical level of significance for all 

tests was considered to be 0.05.  

 

Results 

 

Sixty-two children were enrolled in the 

study, but the study was completed with fifty 

children. Twelve children were excluded 

during the following. There was no 

statistically significant difference between 

the duration of anesthesia and patient 

demographics such as age, weight, and 

gender. The patient characteristics were 

presented in Table 1. We observed that all 

participants were fed in an oral way none of 

them used percutaneous gastrostomy tubes in 

their daily routine.   

 

 

Table 1. The Patients Demographics 

 
 Group D (n:35) Group C (n:15) p 

Age (years) 11.37±3.2 11.33±2.4 0.967 

Weight (kg) 31.7±16.2 28.3±7.9 0.330 

Gender N (%) 

 Male 

 Female 

 

21 (60) 

14 (40) 

 

7 (46.7) 

8 (53.3) 

 

0.384 

Clinical Diagnosis n (%) 

 Cerebral Palsy 8 (22.9) 7 (46.7) 

0.462 

 Scoliosis 2 (5.7) 2 (13.3) 

 Epilepsy 8 (22.9) 3 (20) 

 Congenital Cardiac Syndrome 2 (5.7) 1 (6.7) 

 Autism 4 (11.4) 0 (0) 

 Down Syndrome 9 (25.7) 2 (13.3) 

 COPD 2 (5.7) 0 (0) 

Duration of anesthesia (min) 53.3 ±24.4 57.3±9.6 0.339 

Stay in PACU time (min) 15.3±5 12.3±4.2 0.041 

Resque analgesic need n (%) 2 (5.7) 4 (26.7) 0.058 
Data presented as mean ±standard deviation, number, and percentages. 
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Table 2. Postoperative NCCPC and Ramsey Sedation Scores 

 

 Group D (n:35) Group C (n:15) p 

NCCPC-PV 

 15. Min 

 30. Min 

 60. Min 

 

6,71±2.2 

5.94±1.5 

5.74±1.3 

 

8.87±1.8 

7.33±1.3 

7.07±1.2 

 

0.002 

0.003 

0.002 

NCCPC 15. Min n (%) 

 <10 

 ≥10 

 

32 (91.4) 

3 (8.6) 

 

10 (66.7) 

5 (33.3) 

 

0.043 

NCCPC 30. Min n (%) 

 <10 

 ≥10 

 

33 (94.3) 

2 (5.7) 

 

15 (100) 

0 (0) 

 

1.0 

NCCPC 60. Min n (%) 

 <10 

 ≥10 

 

34 (97.1) 

1 (2.9) 

 

15 (100) 

0 (0) 

 

1.0 

Ramsey Score 15. Min n (%)    

 1 4 (11.4) 5 (33.3) 

0.306 
 2 16 (45.7) 4 (26.7) 

 3 12 (34.3) 5 (33.3) 

 4 3 (8.6) 1 (6.7) 

Ramsey Score 30. Min n (%)    

 1 5 (14.3) 3 (20) 

0.914 
 2 20 (57.1) 8 (53.3) 

 3 10 (28.6) 4 (26.7) 

 4 0 (0) 0 (0) 

Ramsey Score 60. Min n (%)    

 1 4 (11.4) 0 (0) 

0.514 
 2 27 (77.1) 14 (93.3) 

 3 4 (11.4) 1 (6.7) 

 4 0 (0) 0 (0) 
Data presented as mean ±standard deviation, number, and percentages. 

 

 

 

Table 3.  Serum Vitamin D Levels 

 
Serum Vitamin D level  Group D (n:35) Group C (n:15) p 

at first admission mean±SD 

at 12th weeks 

13.47±5.2 

20.4±6.4 

13.31±4.4 

15.1±4.9 

0.917 

0.007 

at first admission n (%) 

 ≤12  

 12-20 

 >20 

 

13 (37.1) 

18 (51.4) 

4 (11.4) 

 

6 (40) 

7 (46.7) 

2 (13.3) 

 

 

1.0 

at 12th weeks 

 ≤12  

 12-20 

 >20 

 

3 (8.6) 

11 (31.4) 

21 (60) 

 

5 (33.3) 

6 (40) 

4 (26.7) 

 

 

0.037 

Data presented as mean ±standard deviation, number, and percentages. 
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The stay in PACU time was longer in Group 

D than in Group C. (Table 1) The rescue 

analgesic requirement was similar between 

groups. (Table 1) There was a statistically 

significant difference between groups in 

NCCPC-PV score at the 15th,30th, and 60th 

min in PACU (p=0.002, p=0.003, p=0.002, 

respectively). (Table 2). But Ramsey scores 

were similar between the two groups at all 

times. (Table 2) 

The serum Vitamin D levels were similar at 

the first admission to the dental clinic 

(p=0.917). But serum Vitamin D levels in the 

12th week were higher in Group D than in 

Group C (p=0.007). Vitamin D deficiency 

was found at 13 patients (37.1%) and 6 

(40%), and vitamin D sufficiency was found 

in 18 (51.4) and 7 (46.7%) in Groups D and 

C, respectively at the first admission to the 

dental clinic. The serum Vitamin D levels 

were sufficient (higher than 20 ng/ml) in 4 

children (11.4%) and 2 children (13.3%) in 

Group D and C at the first examination. (Ta-

ble 3)  

 

Discussion 

 

In this study, we aimed to present the effect 

of vitamin D supplementation on postopera-

tive pain and sedation status in MMR chil-

dren who undergoing dental treatment. We 

found that Vitamin D deficiency and suffi-

ciency were very high incidences in MMR 

children. The NCCPC-PV scores were lower 

in Group D than in Group C in the postoper-

ative first hour. We found that 32 children 

(91.4%) in Group D and 10 children (66.7%) 

in Group C have less than 10 points NCCPC-

PV score at the first 15th min in PACU 

(p=0.043). However, stay in PACU time was 

found higher in the Vitamin D group (15.3 

min) than in Group C (12.3 min) (p=0.041). 

We assumed that the three-minute difference 

in a stay in PACU has not created clinical im-

portance. Vitamin D supplementation did not 

affect the postoperative Ramsey scores in the 

postoperative first hour. However, the rescue 

analgesic requirement was higher in Group C 

than in Group D (n=4 %26.7; n=2 %5.7, re-

spectively), but it was not statistically signif-

icant (p=0.058).  

Vitamin D deficiency is highly related to 

tooth defects, periodontitis, caries, and oral 

treatments failure19. Bashutski et al presented 

that Vitamin D deficiency during periodontal 

surgery can cause poor outcomes after sur-

gery for up to 1 yr20. Forty individuals with 

severe chronic periodontitis were treated 

with daily calcium and vitamin D supple-

ments, self-administered teriparatide and per-

iodontal surgery, or placebo for 6 weak.  

They suggested that analysis of the vitamin D 

status before surgery may be critical for post-

surgical healing. We found that vitamin lev-

els were lower than 20 ng/ml in 44 MMR 

children (%88) at the first admission to the 

dental clinic. Sufficient levels of Vitamin D 

were observed only in 4 children (11.4%) and 

2 children (13.3%) in Group D and C at the 

first examination, respectively. These results 

confirmed to a higher incidence of lower lev-

els of Vitamin D in MMR children and sug-

gested that vitamin D supplementation 

should be routinely applied in MMR chil-

dren4,21.  

Schwalfenberg presented a case series report 

which shows improvements with vitamin D 

supplementation in back pain and failed back 

surgery patients22. Six patients experienced 

improvements in pain during 3 to 6 weeks 

and some patients showed better moods. 

Lee et al investigated to the effects of hypo-

vitaminosis D on postoperative pain (0-72 

hours) and health-related quality of life after 

knee arthroplasty23. They found that moder-

ate-to-severe hypovitaminosis D was associ-

ated with transient higher pain scores at rest 

but the total morphine consumption and qual-

ity of recovery after surgery did not affect it. 

Also, they observed that regression analysis 

suggested the risk of moderate-to-severe per-

sistent pain increased 2- to 3-fold with hypo-

vitaminosis.  

Hajimohammadebrahim-Ketabforoush et al 

searched for the effect of preoperative intra-

muscular Vitamin D supplementation 

(300,000 IU vitamin D) on post-craniotomy 

pain in intracranial tumor surgery and found 

that pain scores were less in the Vitamin D 
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group but this result was not statistically sig-

nificant13.   

The study has some limitations. First, we 

could not measure parathyroid hormone lev-

els in participants. Second, we assessed the 

pain and sedation scores only during the post-

operative first hour.  

In conclusion, Vitamin D levels are very low 

in MMR children and Vitamin D supplemen-

tation can improve postoperative pain scores 

without affecting sedation scores in MMR 

children under dental treatment.  
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