
Introduction:
Musculoskeletal disorders (MSDs) are described as 
disorders of the muscles, nerves, tendons, ligaments, 
joints, cartilage, or spinal discs. The term “work-relat-
ed musculoskeletal disorders” (WMSDs) refers to 
MSDs that are made worse or longer lasting by work 
conditions. MSDs are some of the most important 
work-related problems currently reported.[1] WMSDs 
are common among health care workers, with the 
nursing population that constitutes about 33% of the 
hospital workforce at particularly high risk and 
accounting for 60% of the reported occupational 
injuries.[5] WMSDs are reported to significantly impact 
on quality of life,[2] cause lost work time or absentee-
ism, increase work restriction, transfer to another 
job,[3,4,5] or disability than any other group of diseases 
with a considerable economic toll on the individual, 
the organization and the society as a whole.[6,7,8] 
Health care professionals (doctors & nurses) are 
exposed to a range of work related risk factors that 
may result in various occupational diseases, of which 
musculoskeletal disorders (MSDs) are common. 
Fortunately, good ergonomic practices can drastically 
reduce the likelihood of severity of MSDs. A number 
of studies have found that the mechanisms leading to 
work-related musculoskeletal pain are multi-factori-
al.[9]This pain can be attributed to numerous risk 
factors, including prolonged static postures, repetitive 
movements, suboptimal lighting, poor positioning, 
genetic predisposition, mental stress, physical condi-
tioning, age and obesity.[10] It is generally agreed that 
the physical posture of the health care professionals 
while providing care, should be such that all muscles 
are in a relaxed, well-balanced and neutral position. 
Postures outside of this neutral position for a 
prolonged period are likely to cause musculoskeletal 
discomfort.[11] Although several authors have reported 
the prevalence of WMSDs among health care provid-
ers in the developed populations,[3,4,5,7] however, data 
on prevalence of WMSDs are limited in our country 
for referencing. This study sought to determine the 
prevalence and distribution of WMSDs among two 
different groups of health care professionals (doctors 
& nurses) working in a tertiary care hospital in Dhaka 
city and to find out the multiple risk factors that 
contribute to the development of WMSDs.

Materials and methods: 
This descriptive type of cross sectional study was 
conducted during the period January to December 
2016, among two different groups of health care 
professionals (doctors, nurses) working in various 
clinical departments of a tertiary care hospital named 
National Institute of Traumatology & Orthopedic 
Rehabilitation (NITOR) in Dhaka city. After obtaining 
ethical clearance from the Institutional Ethical Com-
mittee, through non probability sampling as conven-
ient to the investigators 160 respondents were inter-
viewed who had at least 5 years of working experi-
ences in respective field and among them 93 were 
doctors and 67 were nurses. The health care profes-
sionals who are purely academicians, those with 
current musculoskeletal trauma, who had history of 
accident and those who refused to participate were 
excluded from the study. To determine the preva-
lence and distribution of WMSDs among health care 
professionals a validated research instrument Stand-
ardized Nordic Questionnaire (SNQ)[19] has been 
used, which records  the prevalence of MSD in terms 
of musculoskeletal symptoms (ache, pain, discom-
fort) in the preceding 12 months. After developing the 
questionnaire which focused on the MSDs related 
variables according to the objectives of the study, a 
pilot study was performed on five health care profes-
sionals before commencing the study. Data analysis 
was carried out using the software SPSS 21 version 
to determine frequency distributions, means and 
proportions. Comparison of proportions was done by 
using Chi square test, value of less than 0.05 was 
considered to be statistically significant.

Results:
Table 1: Socio demographic characteristics of the 
health care professionals.

Table 1 shows the distribution of socio demographic 
characteristics of the health care professionals. The 

Conclusion:
Based on the findings of the present study, it can be 
concluded that a high proportion of health care 
professionals had WMSDs, and the affected site 
reported more than one body region, followed by 
neck, shoulder, lower back and other sites among 
them. In this study, working in the same positions for 
long periods, treating excessive number of patients in 
one day, inadequate training on injury prevention, 
working in awkward or cramped positions were found 
to be the commonly reported risk factors for the 
development of WMSDs. From the study it was 
observed nurses had the high prevalence of 
WRMSDs than doctors. Last but not the least it can 
be recommended that  education programmes on 
prevention and coping strategies for musculoskeletal 
disorders be made mandatory for health care profes-
sionals in order to reduce the rate of WMSDs among 
them and to promote efficiency in patient care.
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relationship with the help of interocclusal recording 
materials. These materials should have good dimen-
sional stability to achieve proper articulation4. Many 
materials are available for interocclusal record. These 
include: Bite registration wax (Aluwax, HiFi, base-
plate), zinc-oxide eugenol paste, Addition silicone 
(polyvinylsiloxane), Polyether elastomer, Impression 
compound, Impression plaster of paris, Acrylic resin, 
Thermoplastic resin, Alginate (irreversible hydrocol-
loid), Condensation type silicone, Eugenol free zinc 
oxide eugenol paste4,5,6. Intercclusal recording mate-
rials are basically similar to impression materials but 
are modified to give good handing characteristics4. 
Each of these has advantages and disadvantages as 
interocclusal recording materials. In Bangladesh 
most popular interocclusal recording materials are 
alginate5. Alginate has limitation but it also has some 
advantages too over the other materials that make it 
more valuable. Because of its extreme fluidity before 
setting and its resilency after setting, alginate causes 
minimal tooth and tissue displacement when occlusal 
registrations are made with it5. Posselt thought that 
alginate records were superior to wax, but shrinkage 
made them useless after a few minutes7. The dimen-
sional stability of interocclusal recording materials 
over time is of utmost importance, as it ensures a 
more accurate representation of the patient's maxillo-
mandibular relationship10. So the study was done to 
compare the dimensional stability of polyvinylsilox-
ane and alginate at various times of intervals (1h, 24 
hs, 48 hs, 72 hs).

Materials & Methods
This comparative in vitro study was carried out 
Department of Prosthodontics, BSMMU, Dhaka, from 
June 2009 to 2010. Duplicated disk of polyvinylsilox-
ane and alginate obtained from custom made stain-
less steel die were used as a sample. The sample 
size of the study was twenty. Only freshly prepared 
duplicated disks from die were selected.
Group of sample:
Group A: 10 disks were made with polyvinylsiloxane.
Group B: 10 disks were made with alginate.
Preparations of stainless steel die:
The stainless steel die had two portions: a round 
stainless steel test block and a stainless steel ring4 
that fits around the borders and acts as a mold for the 
specimen. A round stainless steel die was construct-
ed for testing dimensional change. Three parallel 
lines were included on the die surface. These three 
lines were named A, B and C which were equally 
separated by a distance 3 mm. The stainless steel 

ring that fits around the borders acts as a mold for the 
impression material. The thickness of ring was 0.3 cm 
and the diameter of the ring was 3cm. Therefore the 
stainless steel die include stainless steel ring and 
stainless steel test block. The distance between the 
two parallel reference lines A and C was measured at 
two fixed points. These reference points were scribed 
in the metallic die and were copied in the sample 
during their fabrication.
For polyvinylsiloxane specimen:
Two equal length of base and catalyst according to 
the manufacturers recommendation and kneaded 
with clean finger instead of wearing latex gloves to 
prevent sulfur contamination from these gloves which 
inhibits the setting of the addition silicone interocclu-
sal recoding material and may produced major distor-
tion. Then kneaded material together (approximately 
45 seconds) until a uniform, streak free color was 
achieved. It was then placed on the surface of the die 
for impression making. 
For alginate specimen:
For mixing alginate powder and water were meas-
ured according to the manufacturer’s recommenda-
tion at room temperature. The measured powder 
(9gm) was shifted into premeasured water (17ml) that 
had already been poured into a clean rubber bowl. 
The powder was incorporated into the water by care-
fully mixing. Mixing time (30 seconds) was carefully 
maintained and after that it was placed on the surface 
of the die for impression making.
Sample collection:
After homogenous mixing, the materials were carried 
to the die. The stainless steel die was inverted on to a 
4x4 inch square glass plate covered with polyethyl-
ene sheet. Hand pressure was applied for about five 
seconds initially to express the materials followed by 
application of a 500 g weight to further remove of 
excess materials. Each assembly remains for the 
manufacturer suggested setting time ie alginate for 2 
minutes 20 seconds and additional three minutes to 
ensure polymerization of materials. The mold assem-
bly was removed from the stainless steel die and all 
excess materials were trimmed. Samples were stored 
in room temperature. Later specimens were prepared 
in the form of a disk measuring 3cm in diameter with 
three parallel lines on the surface.   
Measurement of the test samples:  
These three lines were named A, B & C which were 
equally separated by a distance of 3 mm. The 
distance between the two parallel reference lines, A & 
C, were measured at two fixed points (A1C1 and 
A2C2). These reference points were scribed in the 

Table-III shows that after 1 hour follow up visit 
mean±SD was 6.00±0.00 in group A and mean±SD 
was 5.68±0.05 in group B.  After 24 hours follow up 
visit mean±SD was 5.97±0.08 in group A and 
mean±SD was 5.56±0.02 in group B. After 48 hours 
follow up visit mean±SD was 5.92±0.04 in group A 
and mean±SD was 5.49±0.03 in group B. After 72 
hours follow up visit mean±SD was 5.82±0.04 in 
group A and mean±SD was 5.41±0.06 in group B. 
The difference was statistically significant (P<0.05) 
between group A and group B in different follow up 
visits.

Discussion
The linear dimensional changes of two interocclusal 
recording materials were measured over time in this 
study. These measurements provided an indication of 
the dimensional stability of those materials. However, 
dimensional stability can also be studied in all the 
three planes using equipments like the condymeter, 
computerized Axitron and Buhnergraph4. Table 1 
shows group A exhibited no significant difference 
between the die scribe and those of the sample at the 
immediate reading. Nisan et al2 observed that addi-
tion type silicone, polyvinyl siloxane is most accurate 
and stable interocclusal recording material. Table II 
shows in group B the same result. Table III shows 
comparison of horizontal distance between group A 
and group B. The difference was statistically signifi-
cant (p<0.05) of all follow up visit between group A 
and group B. Above reports showed similar results8. 
Some researchers carried out an experimental9 study 
and found that addition silicone presented smaller 
linear when compared to alginate. Moisture, especial-
ly, can cause considerable dimensional changes in 
alginate. Therefore great care is taken wrapping and 
packaging them during storage and transfer. Few 
authors have suggested ideal times for articulation of 
casts with respect to the type of interocclusal records 
used. The result of this present study was consistent 
with the above study. Thus, it becomes mandatory to 
choose a material depending not only on the clinical 
situation but also on the time taken for the articula-
tion. From above study I found that dimensional 
changes of polyvinylsiloxane inter occlusal recording 
material was not significant in a horizontal plane after 
1 and 24 hours. The changes after 48 and 72 hours 
were lesser than other group. So it can be concluded 
that polyvinylsiloxane is more dimensionally stable 
interocclusal recording materials than alginate.  
 
 

Conclusion
In this study we concluded that dimensional stability 
is influenced by both Material and time factors. It 
decreased as the time factor is increased. Polyvinyl-
siloxane were dimensionally more stable than 
alginate interocclusal material.
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metallic die and were copied in the samples during 
their fabrication. 
The distance between the two reference points of 
each sample (A1_C1, and A2_C2) were measured by 
a traveling micrometer microscope. It had a millimeter 
scale and a vernier scale which were attached 
together and with the help of vernier scale it was 
possible to measure up to 10 micrometer i.e. 0.01 
millimeter. The two reference points between the 
vertical parallel line were measured through a magni-
fying tube attached with the traveling micrometer 
microscope. At first reference point A1 was placed 
beneath the magnifying tube on the platform of the 
microscope. The measurement M1 was recorded by 
the following formula. M1= (Reading of millimeter 
scale + Reading of vernier scale x vernier constant i.e 
0.01) mm. Then the platform was horizontally moved 
without shifting the sample and with the help of rotat-
ing the platform screw. Now reference point C1 was 
fixed under the magnifying tube. The measurement 
M2 was measured by the same formula. Measure-
ment of the distance between A & C parallel lines at 
reference point between A1C1 is done by subtracting 
M1 from M2. So A1C1=M2-M1. In the same way, 
horizontal distance between A2_C2 was measured. 
The mean of two readings were used for calculation 
for each sample. Reading was   recorded for all 10 
samples of each group at intervals of 1 h, 24h, 48h & 
72 hours. The measurement data was collected from 
samples of each group and was recorded in data 
collection sheet. Horizontal linear distance between 
A1 C1 and A2 C2 is measured in millimeters. 
Statistical analysis:
Data analysis was done by using computer based 
program SPSS (Statistical Package for Social 
Sciences) version 12. Paired t test was done to find 
out statistical significance value. The results were 
presented in tables and figures. The result of signifi-
cance was expressed as p value. P value <0.05 was 
considered as significant.          

Results
The present in vitro study was intended to compare 
the dimensional stability of polyvinylsiloxane and 
alginate at various times of intervals. Total 20 sam-
ples were evaluated. The findings of the study 
obtained were analyzed and presented below.

Table-I: Distribution of horizontal distance in group A

GroupA: polyvinylsiloxane; n:Total number of sample
Table-I shows that mean±SD was 6.00±0.00 after 
one hour follow up visit 5.97±0.38 after 24 hours, 
5.92±0.04 after 48 hours and 5.82±0.04 after 72 
hours follow up visit. It was indicated that maximum 
horizontal distance between A & C after one hour 
follow up visit and minimum horizontal distance 
between A & C after 72 hours follow up visits.
Table II: Distribution horizontal distance in different 

follow up of group B

Group B : Alginate; n:Total number of sample
Table-II shows that  mean±SD was 5.68±0.05  after 
one hour follow up visit, 5.56±0.02 after 24 hours, 
5.49±0.03 after 48 hours and 5.41±0.06 after 72 
hours follow up visit. It was indicated that maximum 
horizontal distance after one hour follow up visits and 
minimum after 72 hours follow up visits.
Table III: Comparison of horizontal distance in group 

A and group B

Group A polyvinylsiloxane, Group B Alginate, The mean 
difference is considered significant if p< 0.05. * Significant
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Introduction: The fabrication of dental prosthesis requires the transfer of interocclusal records from 
patient's mouth to an articulator using different kinds of recording materials. Any inaccuracy in these 
interocclusal records leads to occlusal error in the final prosthesis. Interocclusal recording materials 
should have good dimensional stability for precise articulation. Purpose: The aim of this in vitro study 
was to evaluate and compare the dimensional stability of two types of interocclusal recording materi-
als at various time intervals. Materials and Methods: The materials used in this study were polyvinyl-
siloxane (Reprosil Silicone Putty) and alginate (irreversible hydrocolloid). In this experimental study, 
specimen of polyvinylsiloxane and alginate  were prepared from a custom made stainless steel die 
according to ADA specification no-19, in the form of a disk included three parallel lines on the surface 
which were provided as an indicator to see the dimensional stability of tested materials. The distance 
between parallel lines was measured at two fixed points using a traveling micrometer microscope.  A 
total of 20 samples were made from group-A and group-B consisting of ten samples of each group. 
The measurements were made at time intervals of 1, 24, 48 and 72 hrs. Results: Two readings were 
taken for each sample at each time interval and the mean was considered to measure the dimensional 
change by comparing with that of the original measurements in the die. The results obtained were 
statistically analyzed using SPSS version 12 and paired t test. The result of significance was 
expressed as p value. P value <0.05 was considered as significance. Both materials showed signifi-
cant changes ie <0.05. Conclusion: Dimensional stability is influenced by both the “material used” 
and the “time” factors and was found to decreased dimensional stability as the time factors increased. 
Group A was dimensionally stable than Group-B.
Keywords: 

Abstract:

Introduction
Inter occlusal records are the means whereby inter 
arch relationship are transferred from mouth to an 
articulator1. Maxillomandibular records are necessary 
to study the status of the dentition and to construct 
dental restoration. One type of record is used for 
mounting casts of the teeth or setting the articulator 
adjustments and another for appraising the degree of 
occlusal or incisal tooth contacts2. Adequate laborato-
ry facilities are commonly not available locally and 
casts have to be sent to others laboratories for articu-

lation. In these situations, the patients’ interocclusal 
records are made and sent along with the cast to the 
laboratory. This requires that the records must be 
dimensionally stable for the given period of time 
before they are used to articulate the casts2. Record-
ing maxillomandibular relationship is an important 
step in oral rehabilitation. This relationship is trans-
ferred to the articulator so laboratory procedure done 
on the cast will be corresponding with patients’ 
mouth3.  To create a harmonious occlusion, it is 
essential to record the existing maxillomandibular 
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mean age of the doctors and nurses was 37.4 (±7.1) 
and  46.4 (±7.7) years respectively. The mean years 
of experience of the doctors and nurses was 18.4 
(±10.1) and 19.4 (±7.6) years respectively. The mean 
working hours per week of the doctors and nurses 
was 42.9 (±7.1) and 49.4 (±6.3) hours respectively.

Table 2: Musculoskeletal pain or discomfort in the 
last 12 months among the health care professionals.

Table 2 shows out of 160 (100.0%) health care 
professionals 109 (68.1%) had musculoskeletal pain 
or discomfort in the last 12 months and 51 (31.9%) 
had not.

Table 3: Prevalence of work-related musculoskeletal 
disorders in different body region in the last 12 
months. 

Table 3 shows among 109 (100.0%)  health care 
professionals who had work related musculoskeletal 
disorders 46(42.2%) had musculoskeletal symptoms 
more  than 1 site in different body region. Among 57 
(100.0%) doctors and 52 (100.0%) nurses, more than 
1 site involvement of musculoskeletal symptoms had 
17 (29.8%) and 29 (55.7%) respectively.

Table 4: Distribution of the respondents according to   
their statement about pain affecting their job or not.

Table 4 shows out of 109(100.0%) health care profes-
sionals 78 (71.5%) mentioned pain not affecting the 
job and 31 (28.4%) mentioned pain affecting the job.

Figure 1: Distribution of the health care profession-
als according to self reported risk factors for work-re-
lated musculoskeletal disorders. [n = 160]

Figure 1 shows out of 160(100.0%) health care 
professionals 48(29.8%) mentioned about the risk 
factor working in same position for long period, 
47(29.1%), 25(15.9%), 18(11.6%) mentioned about 
the risk factors treating excessive number of patients 
in a day, inadequate training on injury prevention, 
working awkward or cramped positions respectively 
for work related musculoskeletal disorders.

Table 5: Association between the predictors of work 
related musculoskeletal pain or discomfort in the last 
12 months among the health care professionals.

Table 5 shows age group (in years) and years of 
experience of the health care  professionals were not  
significantly associated with the work- related muscu-
loskeletal pain or discomfort in the last 12 months 
(Since p value more than .05). But significant associ-
ation found in between sex and occupation of the  
health care professionals with the work-related mus-
culoskeletal pain or discomfort in the last 12 months 
(Since p value less than .05).

Discussion:
This descriptive  type of cross sectional study was 
carried out with the aim to determine the prevalence 
and distribution of WMSDs among two different 
groups of health care professionals (doctors & 
nurses) working in a tertiary care hospital in Dhaka 
city and to find out the multiple risk factors that 
contribute to the development of WMSDs. The socio 
demographic characteristics of the study result 
revealed that the mean age of the doctors and nurses 
was 37.4 (±7.1) and  46.4 (±7.7) years respectively, 
the mean years of experience of the doctors and 
nurses was 18.4 (±10.1) and 19.4 (±7.6) years 
respectively and the mean working hours per week of 

the doctors and nurses was 42.9 (±7.1) and 49.4 
(±6.3) hours respectively. Out of 160 (100.0%) health 
care professionals 109 (68.1%) had musculoskeletal 
pain or discomfort in the last 12 months and 51 
(31.9%) had not, and it was also found that 57 
(61.3%) doctors and 52 (77.6%) nurses had musculo-
skeletal pain or discomfort in the last 12 months, 
which was quite similar to the study findings[12], where 
the prevalence and risk factors for low back pain 
among a variety of Turkish hospital workers, including 
nurses, physicians, physical therapists, technicians, 
secretaries, and hospital aides, in which the highest 
prevalence was reported by nurses (77.1%).This 
study result showed the prevalence of work-related 
musculoskeletal disorders in different body region in 
the last 12 months, where more than 1 site involve-
ment 46 (42.2%) followed by neck 19 (17.4%), shoul-
der 15 (13.8%), lower back 13 (11.9%), hips 8 (7.3%), 
hand/fingers 5(4.6%) which was close to the 
study.[13,14] In a comparative study[15] more than 1 site 
involvement of MSDs among dentists were showed 
35.0%, which was  consistent with the present study 
findings. Among 109 (100.0%) health care profes-
sionals who had musculoskeletal pain or discomfort, 
almost three fourth 78(71.5%) mentioned that pain 
not affecting their job, where as 31(28.4%) mentioned 
that pain affecting their job. About the self reported 
risk factors among the health care professionals for 
WMSDs were found working the same position for 
long periods 48 (29.8%),followed by treating exces-
sive number of patients in a day 47 (29.1%), inade-
quate training on injury prevention 25 (15.9%), work-
ing awkward or cramped position18(11.6%)- which 
supports  the findings of the study[14,16], where 
including these risk factors a number of risk factors 
has been showed. According to the study age group 
distribution had not significantly associated with 
WMSDs, which supports the study findings Tinubu et 
al.[17], but is opposed to the study by Cromie et al.[18] 
The sex of the respondents significantly associated 
with WMSDs like the study[14], but dissimilar finding 
was observed in the study.[16] Years of experience of 
the health care professionals were not significantly 
associated with the WMSDs which opposed the study 
findings.[13,14] Again significant association found 
between occupation of the health care professionals  
with the WMSDs in Chi square test (p value.031), 
which also supports the study results.[14]



Introduction:
Musculoskeletal disorders (MSDs) are described as 
disorders of the muscles, nerves, tendons, ligaments, 
joints, cartilage, or spinal discs. The term “work-relat-
ed musculoskeletal disorders” (WMSDs) refers to 
MSDs that are made worse or longer lasting by work 
conditions. MSDs are some of the most important 
work-related problems currently reported.[1] WMSDs 
are common among health care workers, with the 
nursing population that constitutes about 33% of the 
hospital workforce at particularly high risk and 
accounting for 60% of the reported occupational 
injuries.[5] WMSDs are reported to significantly impact 
on quality of life,[2] cause lost work time or absentee-
ism, increase work restriction, transfer to another 
job,[3,4,5] or disability than any other group of diseases 
with a considerable economic toll on the individual, 
the organization and the society as a whole.[6,7,8] 
Health care professionals (doctors & nurses) are 
exposed to a range of work related risk factors that 
may result in various occupational diseases, of which 
musculoskeletal disorders (MSDs) are common. 
Fortunately, good ergonomic practices can drastically 
reduce the likelihood of severity of MSDs. A number 
of studies have found that the mechanisms leading to 
work-related musculoskeletal pain are multi-factori-
al.[9]This pain can be attributed to numerous risk 
factors, including prolonged static postures, repetitive 
movements, suboptimal lighting, poor positioning, 
genetic predisposition, mental stress, physical condi-
tioning, age and obesity.[10] It is generally agreed that 
the physical posture of the health care professionals 
while providing care, should be such that all muscles 
are in a relaxed, well-balanced and neutral position. 
Postures outside of this neutral position for a 
prolonged period are likely to cause musculoskeletal 
discomfort.[11] Although several authors have reported 
the prevalence of WMSDs among health care provid-
ers in the developed populations,[3,4,5,7] however, data 
on prevalence of WMSDs are limited in our country 
for referencing. This study sought to determine the 
prevalence and distribution of WMSDs among two 
different groups of health care professionals (doctors 
& nurses) working in a tertiary care hospital in Dhaka 
city and to find out the multiple risk factors that 
contribute to the development of WMSDs.

Materials and methods: 
This descriptive type of cross sectional study was 
conducted during the period January to December 
2016, among two different groups of health care 
professionals (doctors, nurses) working in various 
clinical departments of a tertiary care hospital named 
National Institute of Traumatology & Orthopedic 
Rehabilitation (NITOR) in Dhaka city. After obtaining 
ethical clearance from the Institutional Ethical Com-
mittee, through non probability sampling as conven-
ient to the investigators 160 respondents were inter-
viewed who had at least 5 years of working experi-
ences in respective field and among them 93 were 
doctors and 67 were nurses. The health care profes-
sionals who are purely academicians, those with 
current musculoskeletal trauma, who had history of 
accident and those who refused to participate were 
excluded from the study. To determine the preva-
lence and distribution of WMSDs among health care 
professionals a validated research instrument Stand-
ardized Nordic Questionnaire (SNQ)[19] has been 
used, which records  the prevalence of MSD in terms 
of musculoskeletal symptoms (ache, pain, discom-
fort) in the preceding 12 months. After developing the 
questionnaire which focused on the MSDs related 
variables according to the objectives of the study, a 
pilot study was performed on five health care profes-
sionals before commencing the study. Data analysis 
was carried out using the software SPSS 21 version 
to determine frequency distributions, means and 
proportions. Comparison of proportions was done by 
using Chi square test, value of less than 0.05 was 
considered to be statistically significant.

Results:
Table 1: Socio demographic characteristics of the 
health care professionals.

Table 1 shows the distribution of socio demographic 
characteristics of the health care professionals. The 

Conclusion:
Based on the findings of the present study, it can be 
concluded that a high proportion of health care 
professionals had WMSDs, and the affected site 
reported more than one body region, followed by 
neck, shoulder, lower back and other sites among 
them. In this study, working in the same positions for 
long periods, treating excessive number of patients in 
one day, inadequate training on injury prevention, 
working in awkward or cramped positions were found 
to be the commonly reported risk factors for the 
development of WMSDs. From the study it was 
observed nurses had the high prevalence of 
WRMSDs than doctors. Last but not the least it can 
be recommended that  education programmes on 
prevention and coping strategies for musculoskeletal 
disorders be made mandatory for health care profes-
sionals in order to reduce the rate of WMSDs among 
them and to promote efficiency in patient care.
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relationship with the help of interocclusal recording 
materials. These materials should have good dimen-
sional stability to achieve proper articulation4. Many 
materials are available for interocclusal record. These 
include: Bite registration wax (Aluwax, HiFi, base-
plate), zinc-oxide eugenol paste, Addition silicone 
(polyvinylsiloxane), Polyether elastomer, Impression 
compound, Impression plaster of paris, Acrylic resin, 
Thermoplastic resin, Alginate (irreversible hydrocol-
loid), Condensation type silicone, Eugenol free zinc 
oxide eugenol paste4,5,6. Intercclusal recording mate-
rials are basically similar to impression materials but 
are modified to give good handing characteristics4. 
Each of these has advantages and disadvantages as 
interocclusal recording materials. In Bangladesh 
most popular interocclusal recording materials are 
alginate5. Alginate has limitation but it also has some 
advantages too over the other materials that make it 
more valuable. Because of its extreme fluidity before 
setting and its resilency after setting, alginate causes 
minimal tooth and tissue displacement when occlusal 
registrations are made with it5. Posselt thought that 
alginate records were superior to wax, but shrinkage 
made them useless after a few minutes7. The dimen-
sional stability of interocclusal recording materials 
over time is of utmost importance, as it ensures a 
more accurate representation of the patient's maxillo-
mandibular relationship10. So the study was done to 
compare the dimensional stability of polyvinylsilox-
ane and alginate at various times of intervals (1h, 24 
hs, 48 hs, 72 hs).

Materials & Methods
This comparative in vitro study was carried out 
Department of Prosthodontics, BSMMU, Dhaka, from 
June 2009 to 2010. Duplicated disk of polyvinylsilox-
ane and alginate obtained from custom made stain-
less steel die were used as a sample. The sample 
size of the study was twenty. Only freshly prepared 
duplicated disks from die were selected.
Group of sample:
Group A: 10 disks were made with polyvinylsiloxane.
Group B: 10 disks were made with alginate.
Preparations of stainless steel die:
The stainless steel die had two portions: a round 
stainless steel test block and a stainless steel ring4 
that fits around the borders and acts as a mold for the 
specimen. A round stainless steel die was construct-
ed for testing dimensional change. Three parallel 
lines were included on the die surface. These three 
lines were named A, B and C which were equally 
separated by a distance 3 mm. The stainless steel 

ring that fits around the borders acts as a mold for the 
impression material. The thickness of ring was 0.3 cm 
and the diameter of the ring was 3cm. Therefore the 
stainless steel die include stainless steel ring and 
stainless steel test block. The distance between the 
two parallel reference lines A and C was measured at 
two fixed points. These reference points were scribed 
in the metallic die and were copied in the sample 
during their fabrication.
For polyvinylsiloxane specimen:
Two equal length of base and catalyst according to 
the manufacturers recommendation and kneaded 
with clean finger instead of wearing latex gloves to 
prevent sulfur contamination from these gloves which 
inhibits the setting of the addition silicone interocclu-
sal recoding material and may produced major distor-
tion. Then kneaded material together (approximately 
45 seconds) until a uniform, streak free color was 
achieved. It was then placed on the surface of the die 
for impression making. 
For alginate specimen:
For mixing alginate powder and water were meas-
ured according to the manufacturer’s recommenda-
tion at room temperature. The measured powder 
(9gm) was shifted into premeasured water (17ml) that 
had already been poured into a clean rubber bowl. 
The powder was incorporated into the water by care-
fully mixing. Mixing time (30 seconds) was carefully 
maintained and after that it was placed on the surface 
of the die for impression making.
Sample collection:
After homogenous mixing, the materials were carried 
to the die. The stainless steel die was inverted on to a 
4x4 inch square glass plate covered with polyethyl-
ene sheet. Hand pressure was applied for about five 
seconds initially to express the materials followed by 
application of a 500 g weight to further remove of 
excess materials. Each assembly remains for the 
manufacturer suggested setting time ie alginate for 2 
minutes 20 seconds and additional three minutes to 
ensure polymerization of materials. The mold assem-
bly was removed from the stainless steel die and all 
excess materials were trimmed. Samples were stored 
in room temperature. Later specimens were prepared 
in the form of a disk measuring 3cm in diameter with 
three parallel lines on the surface.   
Measurement of the test samples:  
These three lines were named A, B & C which were 
equally separated by a distance of 3 mm. The 
distance between the two parallel reference lines, A & 
C, were measured at two fixed points (A1C1 and 
A2C2). These reference points were scribed in the 

Table-III shows that after 1 hour follow up visit 
mean±SD was 6.00±0.00 in group A and mean±SD 
was 5.68±0.05 in group B.  After 24 hours follow up 
visit mean±SD was 5.97±0.08 in group A and 
mean±SD was 5.56±0.02 in group B. After 48 hours 
follow up visit mean±SD was 5.92±0.04 in group A 
and mean±SD was 5.49±0.03 in group B. After 72 
hours follow up visit mean±SD was 5.82±0.04 in 
group A and mean±SD was 5.41±0.06 in group B. 
The difference was statistically significant (P<0.05) 
between group A and group B in different follow up 
visits.

Discussion
The linear dimensional changes of two interocclusal 
recording materials were measured over time in this 
study. These measurements provided an indication of 
the dimensional stability of those materials. However, 
dimensional stability can also be studied in all the 
three planes using equipments like the condymeter, 
computerized Axitron and Buhnergraph4. Table 1 
shows group A exhibited no significant difference 
between the die scribe and those of the sample at the 
immediate reading. Nisan et al2 observed that addi-
tion type silicone, polyvinyl siloxane is most accurate 
and stable interocclusal recording material. Table II 
shows in group B the same result. Table III shows 
comparison of horizontal distance between group A 
and group B. The difference was statistically signifi-
cant (p<0.05) of all follow up visit between group A 
and group B. Above reports showed similar results8. 
Some researchers carried out an experimental9 study 
and found that addition silicone presented smaller 
linear when compared to alginate. Moisture, especial-
ly, can cause considerable dimensional changes in 
alginate. Therefore great care is taken wrapping and 
packaging them during storage and transfer. Few 
authors have suggested ideal times for articulation of 
casts with respect to the type of interocclusal records 
used. The result of this present study was consistent 
with the above study. Thus, it becomes mandatory to 
choose a material depending not only on the clinical 
situation but also on the time taken for the articula-
tion. From above study I found that dimensional 
changes of polyvinylsiloxane inter occlusal recording 
material was not significant in a horizontal plane after 
1 and 24 hours. The changes after 48 and 72 hours 
were lesser than other group. So it can be concluded 
that polyvinylsiloxane is more dimensionally stable 
interocclusal recording materials than alginate.  
 
 

Conclusion
In this study we concluded that dimensional stability 
is influenced by both Material and time factors. It 
decreased as the time factor is increased. Polyvinyl-
siloxane were dimensionally more stable than 
alginate interocclusal material.
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metallic die and were copied in the samples during 
their fabrication. 
The distance between the two reference points of 
each sample (A1_C1, and A2_C2) were measured by 
a traveling micrometer microscope. It had a millimeter 
scale and a vernier scale which were attached 
together and with the help of vernier scale it was 
possible to measure up to 10 micrometer i.e. 0.01 
millimeter. The two reference points between the 
vertical parallel line were measured through a magni-
fying tube attached with the traveling micrometer 
microscope. At first reference point A1 was placed 
beneath the magnifying tube on the platform of the 
microscope. The measurement M1 was recorded by 
the following formula. M1= (Reading of millimeter 
scale + Reading of vernier scale x vernier constant i.e 
0.01) mm. Then the platform was horizontally moved 
without shifting the sample and with the help of rotat-
ing the platform screw. Now reference point C1 was 
fixed under the magnifying tube. The measurement 
M2 was measured by the same formula. Measure-
ment of the distance between A & C parallel lines at 
reference point between A1C1 is done by subtracting 
M1 from M2. So A1C1=M2-M1. In the same way, 
horizontal distance between A2_C2 was measured. 
The mean of two readings were used for calculation 
for each sample. Reading was   recorded for all 10 
samples of each group at intervals of 1 h, 24h, 48h & 
72 hours. The measurement data was collected from 
samples of each group and was recorded in data 
collection sheet. Horizontal linear distance between 
A1 C1 and A2 C2 is measured in millimeters. 
Statistical analysis:
Data analysis was done by using computer based 
program SPSS (Statistical Package for Social 
Sciences) version 12. Paired t test was done to find 
out statistical significance value. The results were 
presented in tables and figures. The result of signifi-
cance was expressed as p value. P value <0.05 was 
considered as significant.          

Results
The present in vitro study was intended to compare 
the dimensional stability of polyvinylsiloxane and 
alginate at various times of intervals. Total 20 sam-
ples were evaluated. The findings of the study 
obtained were analyzed and presented below.

Table-I: Distribution of horizontal distance in group A

GroupA: polyvinylsiloxane; n:Total number of sample
Table-I shows that mean±SD was 6.00±0.00 after 
one hour follow up visit 5.97±0.38 after 24 hours, 
5.92±0.04 after 48 hours and 5.82±0.04 after 72 
hours follow up visit. It was indicated that maximum 
horizontal distance between A & C after one hour 
follow up visit and minimum horizontal distance 
between A & C after 72 hours follow up visits.
Table II: Distribution horizontal distance in different 

follow up of group B

Group B : Alginate; n:Total number of sample
Table-II shows that  mean±SD was 5.68±0.05  after 
one hour follow up visit, 5.56±0.02 after 24 hours, 
5.49±0.03 after 48 hours and 5.41±0.06 after 72 
hours follow up visit. It was indicated that maximum 
horizontal distance after one hour follow up visits and 
minimum after 72 hours follow up visits.
Table III: Comparison of horizontal distance in group 

A and group B

Group A polyvinylsiloxane, Group B Alginate, The mean 
difference is considered significant if p< 0.05. * Significant

Introduction
Inter occlusal records are the means whereby inter 
arch relationship are transferred from mouth to an 
articulator1. Maxillomandibular records are necessary 
to study the status of the dentition and to construct 
dental restoration. One type of record is used for 
mounting casts of the teeth or setting the articulator 
adjustments and another for appraising the degree of 
occlusal or incisal tooth contacts2. Adequate laborato-
ry facilities are commonly not available locally and 
casts have to be sent to others laboratories for articu-

lation. In these situations, the patients’ interocclusal 
records are made and sent along with the cast to the 
laboratory. This requires that the records must be 
dimensionally stable for the given period of time 
before they are used to articulate the casts2. Record-
ing maxillomandibular relationship is an important 
step in oral rehabilitation. This relationship is trans-
ferred to the articulator so laboratory procedure done 
on the cast will be corresponding with patients’ 
mouth3.  To create a harmonious occlusion, it is 
essential to record the existing maxillomandibular 

mean age of the doctors and nurses was 37.4 (±7.1) 
and  46.4 (±7.7) years respectively. The mean years 
of experience of the doctors and nurses was 18.4 
(±10.1) and 19.4 (±7.6) years respectively. The mean 
working hours per week of the doctors and nurses 
was 42.9 (±7.1) and 49.4 (±6.3) hours respectively.

Table 2: Musculoskeletal pain or discomfort in the 
last 12 months among the health care professionals.

Table 2 shows out of 160 (100.0%) health care 
professionals 109 (68.1%) had musculoskeletal pain 
or discomfort in the last 12 months and 51 (31.9%) 
had not.

Table 3: Prevalence of work-related musculoskeletal 
disorders in different body region in the last 12 
months. 

Table 3 shows among 109 (100.0%)  health care 
professionals who had work related musculoskeletal 
disorders 46(42.2%) had musculoskeletal symptoms 
more  than 1 site in different body region. Among 57 
(100.0%) doctors and 52 (100.0%) nurses, more than 
1 site involvement of musculoskeletal symptoms had 
17 (29.8%) and 29 (55.7%) respectively.

Table 4: Distribution of the respondents according to   
their statement about pain affecting their job or not.

Table 4 shows out of 109(100.0%) health care profes-
sionals 78 (71.5%) mentioned pain not affecting the 
job and 31 (28.4%) mentioned pain affecting the job.

Figure 1: Distribution of the health care profession-
als according to self reported risk factors for work-re-
lated musculoskeletal disorders. [n = 160]

Figure 1 shows out of 160(100.0%) health care 
professionals 48(29.8%) mentioned about the risk 
factor working in same position for long period, 
47(29.1%), 25(15.9%), 18(11.6%) mentioned about 
the risk factors treating excessive number of patients 
in a day, inadequate training on injury prevention, 
working awkward or cramped positions respectively 
for work related musculoskeletal disorders.

Table 5: Association between the predictors of work 
related musculoskeletal pain or discomfort in the last 
12 months among the health care professionals.

Table 5 shows age group (in years) and years of 
experience of the health care  professionals were not  
significantly associated with the work- related muscu-
loskeletal pain or discomfort in the last 12 months 
(Since p value more than .05). But significant associ-
ation found in between sex and occupation of the  
health care professionals with the work-related mus-
culoskeletal pain or discomfort in the last 12 months 
(Since p value less than .05).

Discussion:
This descriptive  type of cross sectional study was 
carried out with the aim to determine the prevalence 
and distribution of WMSDs among two different 
groups of health care professionals (doctors & 
nurses) working in a tertiary care hospital in Dhaka 
city and to find out the multiple risk factors that 
contribute to the development of WMSDs. The socio 
demographic characteristics of the study result 
revealed that the mean age of the doctors and nurses 
was 37.4 (±7.1) and  46.4 (±7.7) years respectively, 
the mean years of experience of the doctors and 
nurses was 18.4 (±10.1) and 19.4 (±7.6) years 
respectively and the mean working hours per week of 

the doctors and nurses was 42.9 (±7.1) and 49.4 
(±6.3) hours respectively. Out of 160 (100.0%) health 
care professionals 109 (68.1%) had musculoskeletal 
pain or discomfort in the last 12 months and 51 
(31.9%) had not, and it was also found that 57 
(61.3%) doctors and 52 (77.6%) nurses had musculo-
skeletal pain or discomfort in the last 12 months, 
which was quite similar to the study findings[12], where 
the prevalence and risk factors for low back pain 
among a variety of Turkish hospital workers, including 
nurses, physicians, physical therapists, technicians, 
secretaries, and hospital aides, in which the highest 
prevalence was reported by nurses (77.1%).This 
study result showed the prevalence of work-related 
musculoskeletal disorders in different body region in 
the last 12 months, where more than 1 site involve-
ment 46 (42.2%) followed by neck 19 (17.4%), shoul-
der 15 (13.8%), lower back 13 (11.9%), hips 8 (7.3%), 
hand/fingers 5(4.6%) which was close to the 
study.[13,14] In a comparative study[15] more than 1 site 
involvement of MSDs among dentists were showed 
35.0%, which was  consistent with the present study 
findings. Among 109 (100.0%) health care profes-
sionals who had musculoskeletal pain or discomfort, 
almost three fourth 78(71.5%) mentioned that pain 
not affecting their job, where as 31(28.4%) mentioned 
that pain affecting their job. About the self reported 
risk factors among the health care professionals for 
WMSDs were found working the same position for 
long periods 48 (29.8%),followed by treating exces-
sive number of patients in a day 47 (29.1%), inade-
quate training on injury prevention 25 (15.9%), work-
ing awkward or cramped position18(11.6%)- which 
supports  the findings of the study[14,16], where 
including these risk factors a number of risk factors 
has been showed. According to the study age group 
distribution had not significantly associated with 
WMSDs, which supports the study findings Tinubu et 
al.[17], but is opposed to the study by Cromie et al.[18] 
The sex of the respondents significantly associated 
with WMSDs like the study[14], but dissimilar finding 
was observed in the study.[16] Years of experience of 
the health care professionals were not significantly 
associated with the WMSDs which opposed the study 
findings.[13,14] Again significant association found 
between occupation of the health care professionals  
with the WMSDs in Chi square test (p value.031), 
which also supports the study results.[14]



Introduction:
Musculoskeletal disorders (MSDs) are described as 
disorders of the muscles, nerves, tendons, ligaments, 
joints, cartilage, or spinal discs. The term “work-relat-
ed musculoskeletal disorders” (WMSDs) refers to 
MSDs that are made worse or longer lasting by work 
conditions. MSDs are some of the most important 
work-related problems currently reported.[1] WMSDs 
are common among health care workers, with the 
nursing population that constitutes about 33% of the 
hospital workforce at particularly high risk and 
accounting for 60% of the reported occupational 
injuries.[5] WMSDs are reported to significantly impact 
on quality of life,[2] cause lost work time or absentee-
ism, increase work restriction, transfer to another 
job,[3,4,5] or disability than any other group of diseases 
with a considerable economic toll on the individual, 
the organization and the society as a whole.[6,7,8] 
Health care professionals (doctors & nurses) are 
exposed to a range of work related risk factors that 
may result in various occupational diseases, of which 
musculoskeletal disorders (MSDs) are common. 
Fortunately, good ergonomic practices can drastically 
reduce the likelihood of severity of MSDs. A number 
of studies have found that the mechanisms leading to 
work-related musculoskeletal pain are multi-factori-
al.[9]This pain can be attributed to numerous risk 
factors, including prolonged static postures, repetitive 
movements, suboptimal lighting, poor positioning, 
genetic predisposition, mental stress, physical condi-
tioning, age and obesity.[10] It is generally agreed that 
the physical posture of the health care professionals 
while providing care, should be such that all muscles 
are in a relaxed, well-balanced and neutral position. 
Postures outside of this neutral position for a 
prolonged period are likely to cause musculoskeletal 
discomfort.[11] Although several authors have reported 
the prevalence of WMSDs among health care provid-
ers in the developed populations,[3,4,5,7] however, data 
on prevalence of WMSDs are limited in our country 
for referencing. This study sought to determine the 
prevalence and distribution of WMSDs among two 
different groups of health care professionals (doctors 
& nurses) working in a tertiary care hospital in Dhaka 
city and to find out the multiple risk factors that 
contribute to the development of WMSDs.

Materials and methods: 
This descriptive type of cross sectional study was 
conducted during the period January to December 
2016, among two different groups of health care 
professionals (doctors, nurses) working in various 
clinical departments of a tertiary care hospital named 
National Institute of Traumatology & Orthopedic 
Rehabilitation (NITOR) in Dhaka city. After obtaining 
ethical clearance from the Institutional Ethical Com-
mittee, through non probability sampling as conven-
ient to the investigators 160 respondents were inter-
viewed who had at least 5 years of working experi-
ences in respective field and among them 93 were 
doctors and 67 were nurses. The health care profes-
sionals who are purely academicians, those with 
current musculoskeletal trauma, who had history of 
accident and those who refused to participate were 
excluded from the study. To determine the preva-
lence and distribution of WMSDs among health care 
professionals a validated research instrument Stand-
ardized Nordic Questionnaire (SNQ)[19] has been 
used, which records  the prevalence of MSD in terms 
of musculoskeletal symptoms (ache, pain, discom-
fort) in the preceding 12 months. After developing the 
questionnaire which focused on the MSDs related 
variables according to the objectives of the study, a 
pilot study was performed on five health care profes-
sionals before commencing the study. Data analysis 
was carried out using the software SPSS 21 version 
to determine frequency distributions, means and 
proportions. Comparison of proportions was done by 
using Chi square test, value of less than 0.05 was 
considered to be statistically significant.

Results:
Table 1: Socio demographic characteristics of the 
health care professionals.

Table 1 shows the distribution of socio demographic 
characteristics of the health care professionals. The 

Conclusion:
Based on the findings of the present study, it can be 
concluded that a high proportion of health care 
professionals had WMSDs, and the affected site 
reported more than one body region, followed by 
neck, shoulder, lower back and other sites among 
them. In this study, working in the same positions for 
long periods, treating excessive number of patients in 
one day, inadequate training on injury prevention, 
working in awkward or cramped positions were found 
to be the commonly reported risk factors for the 
development of WMSDs. From the study it was 
observed nurses had the high prevalence of 
WRMSDs than doctors. Last but not the least it can 
be recommended that  education programmes on 
prevention and coping strategies for musculoskeletal 
disorders be made mandatory for health care profes-
sionals in order to reduce the rate of WMSDs among 
them and to promote efficiency in patient care.
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relationship with the help of interocclusal recording 
materials. These materials should have good dimen-
sional stability to achieve proper articulation4. Many 
materials are available for interocclusal record. These 
include: Bite registration wax (Aluwax, HiFi, base-
plate), zinc-oxide eugenol paste, Addition silicone 
(polyvinylsiloxane), Polyether elastomer, Impression 
compound, Impression plaster of paris, Acrylic resin, 
Thermoplastic resin, Alginate (irreversible hydrocol-
loid), Condensation type silicone, Eugenol free zinc 
oxide eugenol paste4,5,6. Intercclusal recording mate-
rials are basically similar to impression materials but 
are modified to give good handing characteristics4. 
Each of these has advantages and disadvantages as 
interocclusal recording materials. In Bangladesh 
most popular interocclusal recording materials are 
alginate5. Alginate has limitation but it also has some 
advantages too over the other materials that make it 
more valuable. Because of its extreme fluidity before 
setting and its resilency after setting, alginate causes 
minimal tooth and tissue displacement when occlusal 
registrations are made with it5. Posselt thought that 
alginate records were superior to wax, but shrinkage 
made them useless after a few minutes7. The dimen-
sional stability of interocclusal recording materials 
over time is of utmost importance, as it ensures a 
more accurate representation of the patient's maxillo-
mandibular relationship10. So the study was done to 
compare the dimensional stability of polyvinylsilox-
ane and alginate at various times of intervals (1h, 24 
hs, 48 hs, 72 hs).

Materials & Methods
This comparative in vitro study was carried out 
Department of Prosthodontics, BSMMU, Dhaka, from 
June 2009 to 2010. Duplicated disk of polyvinylsilox-
ane and alginate obtained from custom made stain-
less steel die were used as a sample. The sample 
size of the study was twenty. Only freshly prepared 
duplicated disks from die were selected.
Group of sample:
Group A: 10 disks were made with polyvinylsiloxane.
Group B: 10 disks were made with alginate.
Preparations of stainless steel die:
The stainless steel die had two portions: a round 
stainless steel test block and a stainless steel ring4 
that fits around the borders and acts as a mold for the 
specimen. A round stainless steel die was construct-
ed for testing dimensional change. Three parallel 
lines were included on the die surface. These three 
lines were named A, B and C which were equally 
separated by a distance 3 mm. The stainless steel 

ring that fits around the borders acts as a mold for the 
impression material. The thickness of ring was 0.3 cm 
and the diameter of the ring was 3cm. Therefore the 
stainless steel die include stainless steel ring and 
stainless steel test block. The distance between the 
two parallel reference lines A and C was measured at 
two fixed points. These reference points were scribed 
in the metallic die and were copied in the sample 
during their fabrication.
For polyvinylsiloxane specimen:
Two equal length of base and catalyst according to 
the manufacturers recommendation and kneaded 
with clean finger instead of wearing latex gloves to 
prevent sulfur contamination from these gloves which 
inhibits the setting of the addition silicone interocclu-
sal recoding material and may produced major distor-
tion. Then kneaded material together (approximately 
45 seconds) until a uniform, streak free color was 
achieved. It was then placed on the surface of the die 
for impression making. 
For alginate specimen:
For mixing alginate powder and water were meas-
ured according to the manufacturer’s recommenda-
tion at room temperature. The measured powder 
(9gm) was shifted into premeasured water (17ml) that 
had already been poured into a clean rubber bowl. 
The powder was incorporated into the water by care-
fully mixing. Mixing time (30 seconds) was carefully 
maintained and after that it was placed on the surface 
of the die for impression making.
Sample collection:
After homogenous mixing, the materials were carried 
to the die. The stainless steel die was inverted on to a 
4x4 inch square glass plate covered with polyethyl-
ene sheet. Hand pressure was applied for about five 
seconds initially to express the materials followed by 
application of a 500 g weight to further remove of 
excess materials. Each assembly remains for the 
manufacturer suggested setting time ie alginate for 2 
minutes 20 seconds and additional three minutes to 
ensure polymerization of materials. The mold assem-
bly was removed from the stainless steel die and all 
excess materials were trimmed. Samples were stored 
in room temperature. Later specimens were prepared 
in the form of a disk measuring 3cm in diameter with 
three parallel lines on the surface.   
Measurement of the test samples:  
These three lines were named A, B & C which were 
equally separated by a distance of 3 mm. The 
distance between the two parallel reference lines, A & 
C, were measured at two fixed points (A1C1 and 
A2C2). These reference points were scribed in the 

Table-III shows that after 1 hour follow up visit 
mean±SD was 6.00±0.00 in group A and mean±SD 
was 5.68±0.05 in group B.  After 24 hours follow up 
visit mean±SD was 5.97±0.08 in group A and 
mean±SD was 5.56±0.02 in group B. After 48 hours 
follow up visit mean±SD was 5.92±0.04 in group A 
and mean±SD was 5.49±0.03 in group B. After 72 
hours follow up visit mean±SD was 5.82±0.04 in 
group A and mean±SD was 5.41±0.06 in group B. 
The difference was statistically significant (P<0.05) 
between group A and group B in different follow up 
visits.

Discussion
The linear dimensional changes of two interocclusal 
recording materials were measured over time in this 
study. These measurements provided an indication of 
the dimensional stability of those materials. However, 
dimensional stability can also be studied in all the 
three planes using equipments like the condymeter, 
computerized Axitron and Buhnergraph4. Table 1 
shows group A exhibited no significant difference 
between the die scribe and those of the sample at the 
immediate reading. Nisan et al2 observed that addi-
tion type silicone, polyvinyl siloxane is most accurate 
and stable interocclusal recording material. Table II 
shows in group B the same result. Table III shows 
comparison of horizontal distance between group A 
and group B. The difference was statistically signifi-
cant (p<0.05) of all follow up visit between group A 
and group B. Above reports showed similar results8. 
Some researchers carried out an experimental9 study 
and found that addition silicone presented smaller 
linear when compared to alginate. Moisture, especial-
ly, can cause considerable dimensional changes in 
alginate. Therefore great care is taken wrapping and 
packaging them during storage and transfer. Few 
authors have suggested ideal times for articulation of 
casts with respect to the type of interocclusal records 
used. The result of this present study was consistent 
with the above study. Thus, it becomes mandatory to 
choose a material depending not only on the clinical 
situation but also on the time taken for the articula-
tion. From above study I found that dimensional 
changes of polyvinylsiloxane inter occlusal recording 
material was not significant in a horizontal plane after 
1 and 24 hours. The changes after 48 and 72 hours 
were lesser than other group. So it can be concluded 
that polyvinylsiloxane is more dimensionally stable 
interocclusal recording materials than alginate.  
 
 

Conclusion
In this study we concluded that dimensional stability 
is influenced by both Material and time factors. It 
decreased as the time factor is increased. Polyvinyl-
siloxane were dimensionally more stable than 
alginate interocclusal material.

References

1. Skurnik H. Resin registration for interocclusal recods. J 
ProsthetDent.1977;21(2):164-170.

2. Dua MP, Gupta SH, Ramachandran S, Sandhu HS. 
Evaluation for four elastomeric interocclusal recoding mate-
rials. MJAFIl. 2007 ;63 (3) : 237-240.

3. Tripodakis AP, Vergos VK, Tsoutsos AG. Evaluation of 
the accuracy of interocclusal records in relation to two 
recording techniques. J Prosthet Dent.1997; 77 (2): 
141-146.

4. Karithikeyan K, Annapumi. Comparative evaluation of 
dimensional stability of three types of interocclusal record-
ing materials: an in vitro study.  Journal of Indian Prostho-
dontic Society.2007; 7(1) :24-27.

5. Scott WR .Occlusal registration using alginate (irreversi-
ble hydrocolloid) impression material.J Prosthet Dent. 
1978;40(5) :51 7-519.

6. Lassila V. Comparison of five interocclusal recording 
material. J Prosthet Dent.1986 ; 5: 215-218.

7. Eriksson A, Eriksson GO, Lockowandt P, et al .Materials 
for reliable interocclusal measurements. Br Dent J.2002 
;192 (7) : 385-400.

 8. Lassila V, McCabe JF. Properties of interocclusal regis-
tration materials.J Prosthet Dent. 1985; 53: 100-104.

9. John J, Manapallil.  Basic Dental Materials. 2nd ed .New 
Delhi: Jaypee Brothers medical publishers (p). Ltd.2003 : 
58.

10. Michalakis  KX, Argiris P, Vassiliki  A. Experimental 
study on Particular Physical Properties of several Interoc-
clusal Recording Media. Part II: Linear Dimensional 
Change and Accompanying Weight Change.  Journal of 
Prosthodontics. 2004 ;13(3) :150-159. 

Ibadan, South-west Nigeria: A cross-sectional. BMC 
Musculoskelet Disord. 2010;11:12

18. Cromie JE, Robertson VJ, Best MO. Work-Related 
Musculoskeletal Disorders in Physical Therapists: Preva-
lence, Severity, Risks, and Responses. Phys Ther. 
2000;80:336–51.

19. I. Kuorinka, B. Jonsson, A. Kilbom et al., “Standardised 
Nordic questionnaires for the analysis of musculoskeletal 
symptoms,” Applied Ergonomics, vol. 18, no. 3, pp. 
233–237, 1987

Vol. 7 No. 1  |  April 2017Update Dental College Journal 

12

metallic die and were copied in the samples during 
their fabrication. 
The distance between the two reference points of 
each sample (A1_C1, and A2_C2) were measured by 
a traveling micrometer microscope. It had a millimeter 
scale and a vernier scale which were attached 
together and with the help of vernier scale it was 
possible to measure up to 10 micrometer i.e. 0.01 
millimeter. The two reference points between the 
vertical parallel line were measured through a magni-
fying tube attached with the traveling micrometer 
microscope. At first reference point A1 was placed 
beneath the magnifying tube on the platform of the 
microscope. The measurement M1 was recorded by 
the following formula. M1= (Reading of millimeter 
scale + Reading of vernier scale x vernier constant i.e 
0.01) mm. Then the platform was horizontally moved 
without shifting the sample and with the help of rotat-
ing the platform screw. Now reference point C1 was 
fixed under the magnifying tube. The measurement 
M2 was measured by the same formula. Measure-
ment of the distance between A & C parallel lines at 
reference point between A1C1 is done by subtracting 
M1 from M2. So A1C1=M2-M1. In the same way, 
horizontal distance between A2_C2 was measured. 
The mean of two readings were used for calculation 
for each sample. Reading was   recorded for all 10 
samples of each group at intervals of 1 h, 24h, 48h & 
72 hours. The measurement data was collected from 
samples of each group and was recorded in data 
collection sheet. Horizontal linear distance between 
A1 C1 and A2 C2 is measured in millimeters. 
Statistical analysis:
Data analysis was done by using computer based 
program SPSS (Statistical Package for Social 
Sciences) version 12. Paired t test was done to find 
out statistical significance value. The results were 
presented in tables and figures. The result of signifi-
cance was expressed as p value. P value <0.05 was 
considered as significant.          

Results
The present in vitro study was intended to compare 
the dimensional stability of polyvinylsiloxane and 
alginate at various times of intervals. Total 20 sam-
ples were evaluated. The findings of the study 
obtained were analyzed and presented below.

Table-I: Distribution of horizontal distance in group A

GroupA: polyvinylsiloxane; n:Total number of sample
Table-I shows that mean±SD was 6.00±0.00 after 
one hour follow up visit 5.97±0.38 after 24 hours, 
5.92±0.04 after 48 hours and 5.82±0.04 after 72 
hours follow up visit. It was indicated that maximum 
horizontal distance between A & C after one hour 
follow up visit and minimum horizontal distance 
between A & C after 72 hours follow up visits.
Table II: Distribution horizontal distance in different 

follow up of group B

Group B : Alginate; n:Total number of sample
Table-II shows that  mean±SD was 5.68±0.05  after 
one hour follow up visit, 5.56±0.02 after 24 hours, 
5.49±0.03 after 48 hours and 5.41±0.06 after 72 
hours follow up visit. It was indicated that maximum 
horizontal distance after one hour follow up visits and 
minimum after 72 hours follow up visits.
Table III: Comparison of horizontal distance in group 

A and group B

Group A polyvinylsiloxane, Group B Alginate, The mean 
difference is considered significant if p< 0.05. * Significant

Follow up Number (n) Mean±SD (mm)

After one hour 10 6.00±0.00

After 24 hours 10 5.97±0.38

After 48 hours 10 5.92±0.04

After 72 hours 10 5.82±0.04

Follow up Number (n) Mean±SD (mm)

After one hour 10 5.68±0.05 

After 24 hours 10 5.56±0.02

After 48 hours 10 5.49±0.03

After 72 hours 10 5.41±0.06

Follow up 
Group A Group B

P value
Mean±SD Mean±SD

After 1 hour 6.00±0.00 5.68±0.05 0.001*

After 24 hours 5.97±0.08 5.56±0.02 0.001*

After 48 hours 5.92±0.04 5.49±0.03 0.001*

After 72 hours 5.82±0.04 5.41±0.06 0.001*

Introduction
Inter occlusal records are the means whereby inter 
arch relationship are transferred from mouth to an 
articulator1. Maxillomandibular records are necessary 
to study the status of the dentition and to construct 
dental restoration. One type of record is used for 
mounting casts of the teeth or setting the articulator 
adjustments and another for appraising the degree of 
occlusal or incisal tooth contacts2. Adequate laborato-
ry facilities are commonly not available locally and 
casts have to be sent to others laboratories for articu-

lation. In these situations, the patients’ interocclusal 
records are made and sent along with the cast to the 
laboratory. This requires that the records must be 
dimensionally stable for the given period of time 
before they are used to articulate the casts2. Record-
ing maxillomandibular relationship is an important 
step in oral rehabilitation. This relationship is trans-
ferred to the articulator so laboratory procedure done 
on the cast will be corresponding with patients’ 
mouth3.  To create a harmonious occlusion, it is 
essential to record the existing maxillomandibular 

mean age of the doctors and nurses was 37.4 (±7.1) 
and  46.4 (±7.7) years respectively. The mean years 
of experience of the doctors and nurses was 18.4 
(±10.1) and 19.4 (±7.6) years respectively. The mean 
working hours per week of the doctors and nurses 
was 42.9 (±7.1) and 49.4 (±6.3) hours respectively.

Table 2: Musculoskeletal pain or discomfort in the 
last 12 months among the health care professionals.

Table 2 shows out of 160 (100.0%) health care 
professionals 109 (68.1%) had musculoskeletal pain 
or discomfort in the last 12 months and 51 (31.9%) 
had not.

Table 3: Prevalence of work-related musculoskeletal 
disorders in different body region in the last 12 
months. 

Table 3 shows among 109 (100.0%)  health care 
professionals who had work related musculoskeletal 
disorders 46(42.2%) had musculoskeletal symptoms 
more  than 1 site in different body region. Among 57 
(100.0%) doctors and 52 (100.0%) nurses, more than 
1 site involvement of musculoskeletal symptoms had 
17 (29.8%) and 29 (55.7%) respectively.

Table 4: Distribution of the respondents according to   
their statement about pain affecting their job or not.

Table 4 shows out of 109(100.0%) health care profes-
sionals 78 (71.5%) mentioned pain not affecting the 
job and 31 (28.4%) mentioned pain affecting the job.

Figure 1: Distribution of the health care profession-
als according to self reported risk factors for work-re-
lated musculoskeletal disorders. [n = 160]

Figure 1 shows out of 160(100.0%) health care 
professionals 48(29.8%) mentioned about the risk 
factor working in same position for long period, 
47(29.1%), 25(15.9%), 18(11.6%) mentioned about 
the risk factors treating excessive number of patients 
in a day, inadequate training on injury prevention, 
working awkward or cramped positions respectively 
for work related musculoskeletal disorders.

Table 5: Association between the predictors of work 
related musculoskeletal pain or discomfort in the last 
12 months among the health care professionals.

Table 5 shows age group (in years) and years of 
experience of the health care  professionals were not  
significantly associated with the work- related muscu-
loskeletal pain or discomfort in the last 12 months 
(Since p value more than .05). But significant associ-
ation found in between sex and occupation of the  
health care professionals with the work-related mus-
culoskeletal pain or discomfort in the last 12 months 
(Since p value less than .05).

Discussion:
This descriptive  type of cross sectional study was 
carried out with the aim to determine the prevalence 
and distribution of WMSDs among two different 
groups of health care professionals (doctors & 
nurses) working in a tertiary care hospital in Dhaka 
city and to find out the multiple risk factors that 
contribute to the development of WMSDs. The socio 
demographic characteristics of the study result 
revealed that the mean age of the doctors and nurses 
was 37.4 (±7.1) and  46.4 (±7.7) years respectively, 
the mean years of experience of the doctors and 
nurses was 18.4 (±10.1) and 19.4 (±7.6) years 
respectively and the mean working hours per week of 

the doctors and nurses was 42.9 (±7.1) and 49.4 
(±6.3) hours respectively. Out of 160 (100.0%) health 
care professionals 109 (68.1%) had musculoskeletal 
pain or discomfort in the last 12 months and 51 
(31.9%) had not, and it was also found that 57 
(61.3%) doctors and 52 (77.6%) nurses had musculo-
skeletal pain or discomfort in the last 12 months, 
which was quite similar to the study findings[12], where 
the prevalence and risk factors for low back pain 
among a variety of Turkish hospital workers, including 
nurses, physicians, physical therapists, technicians, 
secretaries, and hospital aides, in which the highest 
prevalence was reported by nurses (77.1%).This 
study result showed the prevalence of work-related 
musculoskeletal disorders in different body region in 
the last 12 months, where more than 1 site involve-
ment 46 (42.2%) followed by neck 19 (17.4%), shoul-
der 15 (13.8%), lower back 13 (11.9%), hips 8 (7.3%), 
hand/fingers 5(4.6%) which was close to the 
study.[13,14] In a comparative study[15] more than 1 site 
involvement of MSDs among dentists were showed 
35.0%, which was  consistent with the present study 
findings. Among 109 (100.0%) health care profes-
sionals who had musculoskeletal pain or discomfort, 
almost three fourth 78(71.5%) mentioned that pain 
not affecting their job, where as 31(28.4%) mentioned 
that pain affecting their job. About the self reported 
risk factors among the health care professionals for 
WMSDs were found working the same position for 
long periods 48 (29.8%),followed by treating exces-
sive number of patients in a day 47 (29.1%), inade-
quate training on injury prevention 25 (15.9%), work-
ing awkward or cramped position18(11.6%)- which 
supports  the findings of the study[14,16], where 
including these risk factors a number of risk factors 
has been showed. According to the study age group 
distribution had not significantly associated with 
WMSDs, which supports the study findings Tinubu et 
al.[17], but is opposed to the study by Cromie et al.[18] 
The sex of the respondents significantly associated 
with WMSDs like the study[14], but dissimilar finding 
was observed in the study.[16] Years of experience of 
the health care professionals were not significantly 
associated with the WMSDs which opposed the study 
findings.[13,14] Again significant association found 
between occupation of the health care professionals  
with the WMSDs in Chi square test (p value.031), 
which also supports the study results.[14]



relationship with the help of interocclusal recording 
materials. These materials should have good dimen-
sional stability to achieve proper articulation4. Many 
materials are available for interocclusal record. These 
include: Bite registration wax (Aluwax, HiFi, base-
plate), zinc-oxide eugenol paste, Addition silicone 
(polyvinylsiloxane), Polyether elastomer, Impression 
compound, Impression plaster of paris, Acrylic resin, 
Thermoplastic resin, Alginate (irreversible hydrocol-
loid), Condensation type silicone, Eugenol free zinc 
oxide eugenol paste4,5,6. Intercclusal recording mate-
rials are basically similar to impression materials but 
are modified to give good handing characteristics4. 
Each of these has advantages and disadvantages as 
interocclusal recording materials. In Bangladesh 
most popular interocclusal recording materials are 
alginate5. Alginate has limitation but it also has some 
advantages too over the other materials that make it 
more valuable. Because of its extreme fluidity before 
setting and its resilency after setting, alginate causes 
minimal tooth and tissue displacement when occlusal 
registrations are made with it5. Posselt thought that 
alginate records were superior to wax, but shrinkage 
made them useless after a few minutes7. The dimen-
sional stability of interocclusal recording materials 
over time is of utmost importance, as it ensures a 
more accurate representation of the patient's maxillo-
mandibular relationship10. So the study was done to 
compare the dimensional stability of polyvinylsilox-
ane and alginate at various times of intervals (1h, 24 
hs, 48 hs, 72 hs).

Materials & Methods
This comparative in vitro study was carried out 
Department of Prosthodontics, BSMMU, Dhaka, from 
June 2009 to 2010. Duplicated disk of polyvinylsilox-
ane and alginate obtained from custom made stain-
less steel die were used as a sample. The sample 
size of the study was twenty. Only freshly prepared 
duplicated disks from die were selected.
Group of sample:
Group A: 10 disks were made with polyvinylsiloxane.
Group B: 10 disks were made with alginate.
Preparations of stainless steel die:
The stainless steel die had two portions: a round 
stainless steel test block and a stainless steel ring4 
that fits around the borders and acts as a mold for the 
specimen. A round stainless steel die was construct-
ed for testing dimensional change. Three parallel 
lines were included on the die surface. These three 
lines were named A, B and C which were equally 
separated by a distance 3 mm. The stainless steel 

ring that fits around the borders acts as a mold for the 
impression material. The thickness of ring was 0.3 cm 
and the diameter of the ring was 3cm. Therefore the 
stainless steel die include stainless steel ring and 
stainless steel test block. The distance between the 
two parallel reference lines A and C was measured at 
two fixed points. These reference points were scribed 
in the metallic die and were copied in the sample 
during their fabrication.
For polyvinylsiloxane specimen:
Two equal length of base and catalyst according to 
the manufacturers recommendation and kneaded 
with clean finger instead of wearing latex gloves to 
prevent sulfur contamination from these gloves which 
inhibits the setting of the addition silicone interocclu-
sal recoding material and may produced major distor-
tion. Then kneaded material together (approximately 
45 seconds) until a uniform, streak free color was 
achieved. It was then placed on the surface of the die 
for impression making. 
For alginate specimen:
For mixing alginate powder and water were meas-
ured according to the manufacturer’s recommenda-
tion at room temperature. The measured powder 
(9gm) was shifted into premeasured water (17ml) that 
had already been poured into a clean rubber bowl. 
The powder was incorporated into the water by care-
fully mixing. Mixing time (30 seconds) was carefully 
maintained and after that it was placed on the surface 
of the die for impression making.
Sample collection:
After homogenous mixing, the materials were carried 
to the die. The stainless steel die was inverted on to a 
4x4 inch square glass plate covered with polyethyl-
ene sheet. Hand pressure was applied for about five 
seconds initially to express the materials followed by 
application of a 500 g weight to further remove of 
excess materials. Each assembly remains for the 
manufacturer suggested setting time ie alginate for 2 
minutes 20 seconds and additional three minutes to 
ensure polymerization of materials. The mold assem-
bly was removed from the stainless steel die and all 
excess materials were trimmed. Samples were stored 
in room temperature. Later specimens were prepared 
in the form of a disk measuring 3cm in diameter with 
three parallel lines on the surface.   
Measurement of the test samples:  
These three lines were named A, B & C which were 
equally separated by a distance of 3 mm. The 
distance between the two parallel reference lines, A & 
C, were measured at two fixed points (A1C1 and 
A2C2). These reference points were scribed in the 
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Table-III shows that after 1 hour follow up visit 
mean±SD was 6.00±0.00 in group A and mean±SD 
was 5.68±0.05 in group B.  After 24 hours follow up 
visit mean±SD was 5.97±0.08 in group A and 
mean±SD was 5.56±0.02 in group B. After 48 hours 
follow up visit mean±SD was 5.92±0.04 in group A 
and mean±SD was 5.49±0.03 in group B. After 72 
hours follow up visit mean±SD was 5.82±0.04 in 
group A and mean±SD was 5.41±0.06 in group B. 
The difference was statistically significant (P<0.05) 
between group A and group B in different follow up 
visits.

Discussion
The linear dimensional changes of two interocclusal 
recording materials were measured over time in this 
study. These measurements provided an indication of 
the dimensional stability of those materials. However, 
dimensional stability can also be studied in all the 
three planes using equipments like the condymeter, 
computerized Axitron and Buhnergraph4. Table 1 
shows group A exhibited no significant difference 
between the die scribe and those of the sample at the 
immediate reading. Nisan et al2 observed that addi-
tion type silicone, polyvinyl siloxane is most accurate 
and stable interocclusal recording material. Table II 
shows in group B the same result. Table III shows 
comparison of horizontal distance between group A 
and group B. The difference was statistically signifi-
cant (p<0.05) of all follow up visit between group A 
and group B. Above reports showed similar results8. 
Some researchers carried out an experimental9 study 
and found that addition silicone presented smaller 
linear when compared to alginate. Moisture, especial-
ly, can cause considerable dimensional changes in 
alginate. Therefore great care is taken wrapping and 
packaging them during storage and transfer. Few 
authors have suggested ideal times for articulation of 
casts with respect to the type of interocclusal records 
used. The result of this present study was consistent 
with the above study. Thus, it becomes mandatory to 
choose a material depending not only on the clinical 
situation but also on the time taken for the articula-
tion. From above study I found that dimensional 
changes of polyvinylsiloxane inter occlusal recording 
material was not significant in a horizontal plane after 
1 and 24 hours. The changes after 48 and 72 hours 
were lesser than other group. So it can be concluded 
that polyvinylsiloxane is more dimensionally stable 
interocclusal recording materials than alginate.  
 
 

Conclusion
In this study we concluded that dimensional stability 
is influenced by both Material and time factors. It 
decreased as the time factor is increased. Polyvinyl-
siloxane were dimensionally more stable than 
alginate interocclusal material.
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metallic die and were copied in the samples during 
their fabrication. 
The distance between the two reference points of 
each sample (A1_C1, and A2_C2) were measured by 
a traveling micrometer microscope. It had a millimeter 
scale and a vernier scale which were attached 
together and with the help of vernier scale it was 
possible to measure up to 10 micrometer i.e. 0.01 
millimeter. The two reference points between the 
vertical parallel line were measured through a magni-
fying tube attached with the traveling micrometer 
microscope. At first reference point A1 was placed 
beneath the magnifying tube on the platform of the 
microscope. The measurement M1 was recorded by 
the following formula. M1= (Reading of millimeter 
scale + Reading of vernier scale x vernier constant i.e 
0.01) mm. Then the platform was horizontally moved 
without shifting the sample and with the help of rotat-
ing the platform screw. Now reference point C1 was 
fixed under the magnifying tube. The measurement 
M2 was measured by the same formula. Measure-
ment of the distance between A & C parallel lines at 
reference point between A1C1 is done by subtracting 
M1 from M2. So A1C1=M2-M1. In the same way, 
horizontal distance between A2_C2 was measured. 
The mean of two readings were used for calculation 
for each sample. Reading was   recorded for all 10 
samples of each group at intervals of 1 h, 24h, 48h & 
72 hours. The measurement data was collected from 
samples of each group and was recorded in data 
collection sheet. Horizontal linear distance between 
A1 C1 and A2 C2 is measured in millimeters. 
Statistical analysis:
Data analysis was done by using computer based 
program SPSS (Statistical Package for Social 
Sciences) version 12. Paired t test was done to find 
out statistical significance value. The results were 
presented in tables and figures. The result of signifi-
cance was expressed as p value. P value <0.05 was 
considered as significant.          

Results
The present in vitro study was intended to compare 
the dimensional stability of polyvinylsiloxane and 
alginate at various times of intervals. Total 20 sam-
ples were evaluated. The findings of the study 
obtained were analyzed and presented below.

Table-I: Distribution of horizontal distance in group A

GroupA: polyvinylsiloxane; n:Total number of sample
Table-I shows that mean±SD was 6.00±0.00 after 
one hour follow up visit 5.97±0.38 after 24 hours, 
5.92±0.04 after 48 hours and 5.82±0.04 after 72 
hours follow up visit. It was indicated that maximum 
horizontal distance between A & C after one hour 
follow up visit and minimum horizontal distance 
between A & C after 72 hours follow up visits.
Table II: Distribution horizontal distance in different 

follow up of group B

Group B : Alginate; n:Total number of sample
Table-II shows that  mean±SD was 5.68±0.05  after 
one hour follow up visit, 5.56±0.02 after 24 hours, 
5.49±0.03 after 48 hours and 5.41±0.06 after 72 
hours follow up visit. It was indicated that maximum 
horizontal distance after one hour follow up visits and 
minimum after 72 hours follow up visits.
Table III: Comparison of horizontal distance in group 

A and group B

Group A polyvinylsiloxane, Group B Alginate, The mean 
difference is considered significant if p< 0.05. * Significant

Introduction
Inter occlusal records are the means whereby inter 
arch relationship are transferred from mouth to an 
articulator1. Maxillomandibular records are necessary 
to study the status of the dentition and to construct 
dental restoration. One type of record is used for 
mounting casts of the teeth or setting the articulator 
adjustments and another for appraising the degree of 
occlusal or incisal tooth contacts2. Adequate laborato-
ry facilities are commonly not available locally and 
casts have to be sent to others laboratories for articu-

lation. In these situations, the patients’ interocclusal 
records are made and sent along with the cast to the 
laboratory. This requires that the records must be 
dimensionally stable for the given period of time 
before they are used to articulate the casts2. Record-
ing maxillomandibular relationship is an important 
step in oral rehabilitation. This relationship is trans-
ferred to the articulator so laboratory procedure done 
on the cast will be corresponding with patients’ 
mouth3.  To create a harmonious occlusion, it is 
essential to record the existing maxillomandibular 

Introduction:
Maxillofacial trauma and concomitant head injuries 
carry the significant potential for mortality and neuro-
logical morbidity. Maxillofacial trauma can occur as 
an isolated injury or in combination with other severe 
injuries1. Patients with maxillofacial trauma may pres-
ent with associated intracranial, pulmonary, intra-ab-
dominal or extremity injuries2,3. A close relationship 
between maxillofacial fracture and intracranial injury 
has been reported in many articles4-6. In many coun-
tries, cranial injury has been found to be the most 
common accompanying organ injury in patients with 
maxillofacial trauma3,4. These includes head traumas, 

intracranial hemorrhages, closed head traumas 
(brain contusion or laceration), or fractures. General-
ly, the presence of emesis, vomiting, loss of 
consciousness, or a low Glasgow Coma Scale (GCS) 
score are important findings for suspicion of a cranial 
injury. However, in patients with maxillofacial trauma, 
head trauma may also be seen without observing the 
suggestive findings6.
The etiology of maxillofacial injuries varies from one 
country to another and even within the same depend-
ing on the prevailing socioeconomic, cultural and 
environmental factors. Earlier studies from Europe 
and America revealed that Road Traffic crashes 

(RTC) were the most frequent cause of facial 
injuries7,8 However more recent studies have shown 
that assault is now the most common cause of maxil-
lofacial injuries in developed countries9,10 where as 
traffic accidents remain the most frequent cause in 
many developing countries11 like Bangladesh. Others 
causes of maxillofacial trauma are fall from height, 
assaults, altercation, pedestrian injury, home and 
industrial accidents and athletic injuries, in descend-
ing order of frequency12.
The peak age of incidence of maxillofacial injuries 
among 21 -30 years13 and more males are involved in 
maxillofacial injuries than females14. Children are 
uniquely susceptible to maxillofacial injury because of 
their disproportionate cranial-body mass ratio15. 
Patients older than 65 years account for approxi-
mately 1% of maxillofacial trauma, and falls on a 
slippery ground is the most common cause in this age 
group16.
It was evident that the facial bones fractures were 
uncommonly singular with compound and comminut-
ed nature adding on to the complexity of facial 
fractures. It is a common concept of fracture nasal 
bone being the most common facial bone to be 
fractured, then the zygoma followed by mandible and 
maxilla.17

Apart from maxillofacial injury, high velocity impacts 
may result in fracture of facial bones and life threaten-
ing intracranial hemorrhages in different compart-
ments requiring urgent neurosurgical intervention19. A 
decrease in the level of consciousness is the single 
most reliable indicator that the patient has a serious 
head injury or secondary insult to the brain20. Loss of 
consciousness is the manifestation of intracranial 
injury or concussion head injury (62%), followed by 
headache (33%), vomiting (27%), nasal bleed (30%) 
and oral bleed (10%)21.
The Glasgow Coma Scale score(GCS) is used to 
quantify neurologic findings and it is widely accepted 
and a standardized method for evaluating level of 
consciousness depending on the score of the GCS 
head injury can be classified as very mild, mild, mod-
erate and severe head injury. About intracranial 
lesions, contusion/ concussion, extradural hemato-
ma, subdural hematoma, subarachnoid hematoma 
and intracerebral haematoma occurs most frequent-
ly20.
Existing literature on the correlation of traumatic head 
injuries and maxillofacial trauma Is highly controver-
sial. Some suggest that it is the facial skeleton that 
absorbs the energy of the trauma, protecting the 
brain from injury, whereas, others suggest that high 

energy trauma causing maxillofacial injury are high 
enough to cause concomitant head injury1,2,3,4. The 
purpose of this study was to evaluate the pattern of 
head injuries in Patients with maxillofacial trauma and 
to co relate the relationship between them.

Material and methods:
This was a descriptive type of cross-sectional study 
carried out at the department of Oral & Maxillofacial 
Surgery, Bangabondhu Sheikh Mujib Medical Univer-
sity, Shahbag, Dhaka. The period of study was from 
1st May 2010 to 30th April 2011. The patient’s data 
were collected from Inpatient department of Neuro-
surgery, Dhaka Medical College &Hospital and inpa-
tient department of Oral and Maxillofacial Surgery, 
Bangabondhu Sheikh Mujib Medical University, 
Shahbag, Dhaka who were referred from other 
Neurosurgical center. The total of 60 patients who 
sustained both cranial and facial injuries were includ-
ed in this study. After taking informed consent, data 
were collected by history, through clinical examina-
tion, radiographic evaluation and Neurosurgical 
consultation. Appropriate skull X-Rays were done in 
all patients and patients with impaired conscious-
ness, neurological sign or clinical sign of basal skull 
fracture, an initial CT scan was also performed.
Information regarding age, gender, cause of injury, 
pattern of facial and/or head injuries, loss of 
consciousness, and GCS score were obtained and 
recorded in questionnaires.
The causes of injury were summarized as follows: 
Motor vehicle accidents, Fall from height, Pedestrian, 
Assault,   Sports injuries, Work-related injuries, and 
others.
Facial injuries included facial bone fractures and/or 
soft tissue injuries. Facial bone fractures were classi-
fied as mandibular, Lefort I, Lefort II, Lefort III, Zygo-
matico-maxillary fracture including orbit, and Nasal 
bone fractures. The types of mandibular fractures 
were classified by anatomic site (condyle, ramus, 
angle, body, symphysis, parasymphyses and coro-
noid).
Head injuries included skull fractures and/or intracra-
nial injuries. Skull fractures were classified into scalp 
injury, linear fracture and depressed fracture of 
frontal, temporal, parietal, occipital, and basal skull 
fractures. Intracranial injuries were summarized as 
concussion, cerebral contusion, and intracranial 
hemorrhage (epidural, subdural, intracerebral and 
subarachnoid).
Brain trauma was handled by Neurosurgery depart-
ment and complex facial fractures were repaired by 
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8.09:112. This indicates that males are more prone to 
maxillofacial injury with or without head injury this 
high vulnerability of male gender for all type of trauma 
can be attributed to the fact that in our society males 
are predominantly the bread bearing for the family. 
Moreover they are at higher risk of injuries than 
women because of their greater exposure of automo-
bile and motorcycle accident and engaged in more 
risky behavior like hanging on the side of the bus or 
rush to get in a running bus.
In our study, it was found that majority of patients 
were in the age group between 2nd to 4th decade 
and mean age was 29.63 years which is similar to 
other studies of the globe.21 The possible explanation 
for this is that the people in this age group take part in 
dangerous exercise and sports, drive motor vehicles 
carelessly and are more likely to be involved in 
violence. Patients less than 10 years and more than 
60 years were less frequently affected in our series. 
These could be explained that children are usually 
taken care of by elders during travelling and lesser 
mobility of geriatric people. But the effect of head 
injury is disproportionately severe in elderly and they 
require more neurosurgical care.
The main causes of craniofacial injury worldwide are 
assaults and road traffic accidents, but the preva-
lence varies depending on the demographics and 
geography of the area. Road traffic accidents (RTA) 
are the commonest cause of craniofacial trauma in 
most of the series5,11,12,20 and this occurred largely in 
our circumstance also (60%) because of reckless-
ness and negligence of the drivers, poor mainte-
nance of vehicles, often driving under the influence of 
alcohol or drugs and complete disregard of traffic 
laws. Fall from height was the second most common 
cause of injury in our series and attributed to 13.3%, 
this occurred mostly in urban area where lot of 
peoples worked as a day labour in construction of 
high rise buildings and painting them. It is in accord-
ance with others findings from South India, which 
reported 16,6% of Craniofacial trauma were due to 
fall from coconut tree.12 In our study, we found, 
pedestrians constituted 11.7% of the total victims. In 
Dhaka city, a large number of pedestrians are 
garments employees and day labor. They have lack 
of knowledge regarding traffic rules, shortage of 
space in footpath, most of which are occupied by the 
hawkers. Most of the pedestrians are not used to use 
the pedestrian’s bridge. That’s why pedertrain injury 
is a common cause of injury in our country. Domestic 
violence is another cause of craniofacial trauma in 
our country, where the women are most of the time 

beaten by her male partner and/or family members 
for dowry for other reasons. We found only 1.7% in 
our study.
Isolated mandible fractures are most common facial 
bone to be fractured ranging from 12.9% to as high as 
72.9%, followed by midface ranging from 25.9% to 
29.5%11,12,21 the other frequently affected bones are 
the floor of the orbit and nasal bones. However, in the 
present series, the most frequent maxillofacial injury 
represented was the fractured mandible 36.6%, 
followed by fractured Zygomatico-maxillary complex 
including orbit and Lefort fractures. In a survey by 
Malara P et ai in 2006, they found in 198 patients that 
18.69%suffered mandibular fracture, 12.63% Zygo-
matic complex fracture and 12.2% maxillary 
fractures22. Obuekwe and Etetafia in 2004 found in 
their study, that mandible was the most common site 
of fracture, followed by Zygomatic complex and max-
illa23. The results of our study therefore correlate with 
other literatures.
In this study we found among LeFort fractures 
LeFort- ll is more common (18.3%), than LeFort lll 
(11.7%) and LeFort – l. The pattern is identical to 
studies conducted by Haug HR, Foss J. in 200015. 
Our results demonstrated lower incidence of Nasal 
bone fracture (5%), although it is a common concept 
of fracture Nasal bone is the most frequent facial 
bone to be fractured. It probably comes from the fact 
that isolated Nose fracture was managed by other 
specialties like ENT and Plastic Surgery.
GCS is a good marker for determining potential brain 
injury, clinical conditions and prognosis of the patients 
following trauma24. On the basis of GCS scores of the 
patients, It was found that, majority of patients with 
head injury according to their GCS score were classi-
fied as having moderate head injury 55% (n=33), 
followed by severe head injury 20% (n=12),mild head 
injury 15% (n=9), and minor head injury 10% (n=6) 
respectively. The results from this study showed a 
significantly higher incidence of moderate type of 
head injuries associated with maxillofacial injuries as 
compared to other reports in the English literature.
In case of head injury, various pattern of skull fracture 
were found. Linear fracture was the commonest type 
(31.6%) followed by depressed fracture (26.6%). 
Linear fracture was the commonest one because 
during RTA head strikes by forcible contact with broad 
resting surface like roads18. This result was identical 
to other  study done by Ahmed et al in 2009 in Bang-
ladesh.20 Regarding depressed fracture of individual 
bones, Frontal was most prone to fracture (16.66%) 
followed by fracture temporal bone (5%) and parietal 

bone. This coincides with other study done previously 
at BSMMU in Bangladesh in 2002.25

In agreement with a study by Pappachan and Alexan-
der, we observed that CSF rhinorrhoea was nearly 
twice as frequent as CSF otorrhoea.27 This may be 
explained by the fact that anterior Cranial base is 
relatively closer to midfacial structures and has more 
sutural connection with midfacial bones compared to 
the middle cranial base. Thus, the chance of anterior 
cranial base fracture and resulting CSF rhinorrhoea is 
expected to be higher.
Similar to other studies the most common neurologi-
cal symptom was loss of consciousness, which can 
be manifestation of intracranial injury or concussion 
head injury18,24  which was also more common in 
patients with fracture of the upper face21,24 moreover 
loss of consciousness is less common with isolated 
facial fractures. Gwynn et al found that life threaten-
ing injuries such as cerebral concussion were 
frequently associated with facial fractures26 which 
support the result of our study. We found that 35% 
patient had cerebral contusion. But at the same time, 
as in present series, all patients who sustain moder-
ate or severe head injury also, had associated intrac-
ranial injuries reflecting the severity and complexity of 
craniofacial trauma.18

Apart from maxillofacial fractures, high velocity 
impacts may result in ruptures of intracranial vessels, 
leading to life-threatening intracranial hemorrhage, 
Intracranial hemorrhage was found in 45% cases in 
present study, which was more as compared to previ-
ous studies28.This may be due to the difference in the 
mode and severity of injuries.
About intracranial lesions most of the victims had 
subdural haemorrhage 18.3%, followed by extradural 
haemorrhage (15%), and subarachnoid haemor-
rhage (11.7%).  In a study from India by Ashok KG et 
al, showed that 5% victims had subdural haemor-
rhage 14% had subarachnoid haemorrhage and 13% 
had extradural haemorrhage14 which is identical to 
our study.
The results of previous studied evaluating the 
relationship between facial and head injuries are 
conflicting. Hohlrieder et al reported that Le Fort- ll 
and lll, Orbit, Nose,, Zygoma and Maxillary fractures 
were associated with a 2-to 4 fold  risk of intracranial 
hemorrhage, while mandibular fracture did not signifi-
cantly increases the chance of intracranial hemor-
rhage21. Haug et al. reported that although the mandi-
ble was the most frequent fractured bone in patients 
with concomitant facial and head injuries, midface 
fractures were more frequently associated with 

closed head injuries than mandible fracture.19 These 
difference in the facial bone or head injury being stud-
ied and the variation in classification, nomenclature 
or methodology of prior studies may explain these 
conflicting result. In the present study we demonstrat-
ed that LeFort-  lll  fracture was the strongest predic-
tor of severe head injury, followed by LeFort- ll and 
Zygomatico-maxillary fracture including Orbit this 
coincide with the other findings done by Kloss et al. 
reported that LeFort-  lll  fracture was the strongest 
predictor of intracranial bleeding.

Conclusion
Adult males in the age group of 20-40 years were the 
most common victims of craniofacial trauma. Road 
traffic accidents were responsible for the majority and 
most of the patients sustained moderate head injuries 
that were then managed conservatively. Fracture 
mandible was the most common maxillofacial injury 
.More severe were the maxillofacial injury more were 
the chances of neurological injury. Fracture of the 
mid-face was found to be most commonly associated 
with head injury and the management of both neuro-
logical and maxillofacial injury was done according to 
the necessity.

Recommendations:
In view of the high association of closed head injury in 
the facial fracture population, as well as high potenti-
ality for mortality and neurological morbidity the 
authors of present study recommend the routine use 
of head CT for all patients sustaining a facial trauma 
and close monitoring of neurological status of these 
patients.

Consent for the study
• All patients or relatives were given a necessary 
explanation about the study before they asked to 
participate.
• For those patients who were unconscious, consents 
were obtained from their relatives.
• For patients under ages 18 years, informed 
consents were obtained from their parents/ guardi-
ans.
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Statistical analysis
After the patient had given consent to be included in 
the study, a standardized structured data collection 
sheet was used to collect necessary information of 
the study subject. The data were screened and 
checked for any missing value and discrepancy. The 
data were then processed and analyzed using statis-
tical software SPSS (statistical Package for Social 
Science) version16. Chi- square test was carried out 
and significant level p value of < 0.05 was considered 
statistically significant. The summarized data were 
present in the form of tables, graphs and bar 
diagrams by the help of statistician.

Results and Observation:

Table-1:  Age distribution of the study subjects (n=60)

Mean ± SD = 29.63±12.0   Range = (5 - 64 years)
Majority of the victims were in the age group of 21 to 
40 years (75%), with 21-30 years (51.7%) more 
affected among this group. Children less than 10 yrs 
and elderly >60yrs of age made up a less frequency.
 
Graph 1:  Age Distribution of the study subject (n=60)

Above graph indicates that 21-30 years age group was 
more commonly affected.

Figure 1:  Sex distribution of the patients (n=60)

Fig-1: Shows that among patients with both maxillofacial 
and head injury 88.3% were male and 11.7% were female.

Table 2:  Distribution of mode of injury (n=60)

Table 2: indicates that majority of the victims suffered by 
motor vehicle accidents (60%), (n=36) followed by fall from 
height (13.3%) (n=8) and pedestrians (11.7%), (n=7).

Graph 2: Distribution of Glasgow Coma Score (GCS) 
of the patients (n=60)

Above figure indicates that most of the study population 
suffered from moderate head injury (55%), (n=33), followed 
by severe head injury (20%) (n=12), mild head injury (15%), 
(n=9) and very mild head injury (10%) (n=6).

 

Table 3:  Distribution of fracture facial bones (n=60)

Table-3:  Shows mandible was the most commonly 
fractured facial bone (36.67%) (n=22) at different anatomi-
cal locations. Both Zygomatico-maxillary complex fracture 
and Lefort-II fracture were equal frequency 18.3% (n=11).

Table-4:  Distribution of involvement of cranium (n=60)

Table- 4: indicate that Linear fracture were more (31.6%) 
(n=19) then depressed fracture  (n=16) and scalp injury.

Figure-2:   Distribution of type of head injury (n=60)

Above figure indicates that, most of the study population 
suffered from contussion (35%) (n=21).   18.3% had 
subdural hemorrhage (n=11) and 15% had Extradural 
haemorrhage (n=9).

Table-5: Cross tabulation between pattern of facial 
fracture and severity of head injury (n-60)

S = Significant
Table-5: indicates that most of the zygomatic- maxillary 
complex fracture including orbit occurred in case of moder-
ate head injury and most of the Lefort-II fracture occurred in 
patients with moderate and severe head injury. And most of 
the Lefort-III fracture occurred in patient with severe head 
injury.

 
Graph 3: Correlation between pattern of facial fracture 

and severity of head injury

Discussion:
Bangladesh is a south Asian developing country 
where poverty and unemployment forcing the people 
towards urban areas. This rapid and unplanned 
urbanization associated with incompetent traffic 
system, unplanned roads and highways, violation of 
traffic laws by the drivers and pedestrian injury, over-
crowding, etc are responsible for highest figure of 
road traffic accidents, and these RTA victims are 
mainly suffered from Craniofacial injury.
In the present study, majority of the head and 
concomitant facial injuries were experienced by 
males, constituted 88.3% and females constituted 
only 11.7% of the total victims. The male to female 
ratio was 7.57:1. These results are similar in a study 
from India, where 89% of subjects were males and 
11% were females, giving a male to female ratio 


