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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.
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ABSTRACT 

The operative management of mid-clavicle fractures with 
plate and screw fixation is often performed, with either two 
or three screws on each side of the fracture. This research 
aimed to compare biomechanical stability on plate and screw 
fixation of the middle clavicle fracture with two screws and 
three screws on each fracture side. There were 12 samples 
of the fractured cadaveric clavicle in the middle and divided 
into two treatment groups. The first treatment group was 
given plate fixation and two screws on each side of the 
fracture, the second treatment group with plate fixation and 
three screws. Each group was given a repetitive load tensile 
force of 200 N, and the fracture shift was measured every 
ten times, 20 times, and 50 times. The statistical analysis 
showed a significant difference between plate fixation with 
two screws and three screws on the tensile force’s repetition 
20 times and 50 times. The lowest average displacement 
value after repetition of tensile forces is found in fixation 
with three screws. Biomechanically, the plate fixation system 
with three screws on each fracture side was more stable than 
the two screws in the middle clavicle fracture fixation.

Research Article
A biomechanical comparison of midshaft clavicle plate fixation 
between two screws and three screws on each side of the fractures
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

INTRODUCTION 

A clavicle fracture is a common injury 
between 2.6% and 4% of adult fractures and 
approximately 35% of all shoulder injuries 
(C Michael Robinson, 1998). Fractures in the 
middle third of the clavicle are the most common 
fractures, with a percentage ranging from 69% 
to 82% of all clavicle fractures (Jeray, 2007; 
Postacchini et al., 2002). Clavicle fracture 
management can be performed operatively or 
non-operatively (Liu et al., 2013). However, 
nonoperative treatment outcomes are not as 
favorable as once thought, and the trend to 
surgically treat these fractures has grown 
(Hill et al., 1997). The optimal implant for 
clavicular fixation remains controversial 
(Kleweno et al., 2011; Narsaria et al., 2014). 
Plate fixation produces low implant failure 
rates and more rigid constructs than pins (Duan 
et al., 2011). One study comparing operative 
and nonoperative management has shown that 
plate fixation in middle-third clavicle fractures 
results in improved functional and lower 
rates of malunion and non-union  (Laursen & 
Døssing, 1999). 

The standard surgical technique for plate 
fixation in middle-third clavicle fractures 
involves at least three bicortical screws in 
the medial and also lateral fragments of the 
fracture to hold the six cortices on each side 
of the fracture fragment; however, in some 
cases, two bicortical screws are used on each 
side of the fracture fragment. This has led to 
a debate about the cortex’s minimum number 
held by a screw in each fracture segment 
(Hak et al., 2010). Several studies compared 
biomechanical tests between two locking 
screws and three non-locking screws on each 
side of the mid-clavicle fracture. However, this 
is the first study to examine the biomechanical 
comparison between two non-locking screws 
and three non-locking screws on each side 
of the mid-clavicle fracture. This can prove 

whether the stability of the plate is related to 
the number of non-locking screws.

METHODS 

This research is experimental in vitro study 
with a randomized control post-test-only 
group design. This study had been reviewed 
and received an ethical exemption from the 
Health Research Ethics Committee, School of 
Medicine, Airlangga University (No.28 / EC / 
KEPK / FKUA / 2020). Only clavicles without 
signs of damage, fractures, or irregularities 
were included. This study used total sampling 
with a sample size are 12 cadaveric clavicles 
were collected from January to March 2020. 
The cadaveric clavicle was fractured in the 
middle with a simple (transverse) fracture 
configuration as samples that met the inclusion 
criteria, then divided randomly into two groups 
(each group consisting of six clavicle cadavers), 
namely the first treatment group (P1) was fixed 
with two screws on each side of the fracture, 
the second treatment group (P2) was fixed 
with three screws on each side of the fracture. 
The implants used in each group were non-
locking one-third tubular plate 3.5 mm with 
six holes (Ortho Fixor, Shagun Cares, India) 
and non-locking cortical screws. We designed 
our biomechanical study to represent this 
surgical technique because the plate was fixed 
to the clavicle’s superior surface, providing a 
straighter plate fixation surface. For the P1 
group, holding the plate in position on the 
bone, we drilled three parallel bicortical holes 
with a 2.5-mm-diameter drill. Screws were 
inserted between the bone and the plate to apply 
pullout forces between the plate and the bone 
and in line with the long axis of the screws. The 
screws were inserted into all holes (three screws 
on each side of the fractures) (Figure 1). Each 
screw was inserted to reach the far cortex. For 
the P2 group, the same technique and plate type 
were utilized except that we drilled two parallel 
bicortical holes with a 2.5-mm-diameter drill 
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

and inserted two screws into the first and third 
hole positions on the plate (Figure 1).  

 Each group compared the displacement of the 
fracture fragments after fixation and repetitive 
tensile strength. The shift was measured by 
comparing the distance between the two points 
before and after being given a repetitive load-
pull using a caliper (Figure 2). The load was 
given at 200 N, then repeated ten times, 20 times, 
and 50 times. The load of 200 N represented 
the maximum force on the clavicle because the 
most significant force that affects the midshaft 
clavicle is dynamic muscle force. According to 
Dyrna research, the muscle that affects the most 
midshaft clavicle is the deltoid muscle, which 
is 200 N on approximately (Dyrna et al., 2018; 
Iannolo et al., 2010). This is why researchers 
used 200 N for the force tested.

The tools and materials used were the Shimadzu 
AG-10 TE autograft engine and calipers. The 
clavicle bone that was fixed with a plate and 
screw was placed on an autograft machine 
(Figure 3). Between the two sides of each 

clavicle, fragments were marked with a dot. 
Before testing the tensile force, the distance 
between the two marker points was first 
measured using a caliper. The pull force of the 
autograft machine was given a load of 200N 
and was repeated continuously. The engine 
pull was paused on the ten times, 20 times, and 
50 times repetitions, and measurements were 
taken at both marker points. This research was 
conducted at the Special Testing Laboratory 
of the Faculty of Civil Engineering, Sepuluh 
November Institute of Technology, and the 
Laboratory of the Anatomy Department, 
Faculty of Medicine, Airlangga University. 

The collected data will be analyzed statistically 
using SPSS Version 22.0 (SPSS Inc., Chicago, 
IL, USA). In this study, data were obtained in 
the form of quantitative data. The normality 
test was carried out using the Shapiro-Wilk 
test; if an abnormal distribution was found for 
each variable, it would be continued with the 
non-parametric Mann-Whitney test. Statistical 
significance was defined as p <0.05.

 

Figure 1. Location for plate application using two non-locking screws and three non-
locking screws 

 

 

 

Figure 2. Measurement of the fracture line post tensile test 

 

 

 

 

Figure 1. Location for plate application using two non-locking screws and three non-locking screws
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.
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Figure 1. Location for plate application using two non-locking screws and three non-
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Figure 2. Measurement of the fracture line post tensile test 
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

 

Figure 1. Location for plate application using two non-locking screws and three non-
locking screws 

 

 

 

Figure 2. Measurement of the fracture line post tensile test 

 

 

 

 

RESULTS

In this study, biomechanical tests were carried 
out on 12 cadaveric clavicle samples that had 
met the inclusion criteria. The results found 
the displacement value of each sample’s two 
marker points on repetitions often ten times, 20 
times, and 50 times as shown in Table 1.

This study found that the average displacement 
value was lower in the fixation with three 
screws than two screws (Table 2). There was 
a significant difference between plate fixation 
with two screws and three screws at the 
repetition of the tensile force of 20 times (p 
= 0.007) and 50 times (p = 0.003). Still, there 
was no significant difference in the repetition 
of tensile forces as much as ten times (p = 
0.120), as listed in Table 2.

Table 1. The shift distance for each sample in the biomechanical test 

No. Sample Name Information Ten times 
(mm) 

20 times 
(mm) 

50 times 
(mm) 

1. 1A Plate and two screws (1) 10 25 38 

2. 1B Plate and two screws (2) 10 20 23 

3. 1C Plate and two screws (3) 8 15 20 

4. 1D Plate and two screws (4) 10 15 25 

5. 1E Plate and two screws (5) 10 15 20 

6. 1F Plate and two screws (6) 5 10 20 

7. 2A Plate and three screws (1) 0 5 10 

8. 2B Plate and three screws (2) 5 10 10 

9. 2C Plate and three screws (3) 0 8 10 

10. 2D Plate and three screws (4) 10 10 15 

11. 2E Plate and three screws (5) 10 10 15 

12. 2F Plate and three screws (6) 5 10 15 

 

 This study found that the average displacement value was lower in the fixat ion 
with three screws than two screws (Table 2). There was a significant difference between 
plate fixation with two screws and three screws at the repetition of the tensile force of 20 
times (p = 0.007) and 50 times (p = 0.003). Still, there was no significant difference in 
the repetition of tensile forces as much as ten times (p = 0.120), as listed in Table 2.  
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

DISCUSSION 

Not surprisingly, the middle third is the most 
common site of clavicle fracture because it is 
the thinnest and narrowest part of the bone. It 
is the transitional area of   the bone in curvature 
and lateral anatomy, making it a mechanically 
weaker area, and is the only area in the 
clavicle with no ligaments or muscle support. 
The indications for operative reparation of 
midshaft clavicle fractures expand; there is 
a clinical necessity to elucidate differences 
in biomechanical constancy among different 
operative procedures and implants used for 
fracture fixation to provide optimal stability. 
Compression plates and investigated the role 
of either superior or anterior-inferior plate 
location on fracture fixation biomechanics 
affect operative therapy (Celestre et al., 2008). 
The clavicle’s biomechanics are six directions: 
tension-compression, torque, superior-
inferior, and anterior-posterior (Iannolo et al., 
2010). 

Fixation stability is an essential concern for 
bone fracture treatment (Ye et al., 2015). 
Operative treatment has been recommended 
for displaced midshaft clavicle fracture (C M 
Robinson et al., 2013) because of the various 
problems that can occur with nonoperative 

treatment, including pain, instability, difficulty in 
daily care due to multiple trauma, and high non-
union rates in cases of severe displacement and 
initial shortening > 2 cm (Altamimi & McKee, 
2008; Smekal et al., 2009). One study stated that 
operative therapy with open reduction and plate 
fixation is a reliable method for diminishing 
the risk of non-union after displaced midshaft 
clavicular fracture (Society, 2007; Zlowodzki et 
al., 2005). Another study comparing operative 
and nonoperative management has shown that 
plate fixation in middle-third clavicle fractures 
results in improved functional and lower rates of 
malunion and non-union (Laursen & Døssing, 
1999). Until recently, the cortex’s minimum 
number held by a screw in each fracture 
segment was still a matter of debate (Hak et al., 
2010). However, according to Thyagarajan, the 
operative management of using plates in the 
middle of the third clavicular fracture requires 
at least three bicortical screws on each side of 
the fracture (Thyagarajan et al., 2009). 

This study aims to compare plate fixation 
stability between two non-locking screws and 
three non-locking screws on each side of the 
midshaft clavicle fracture. This study shows 
that the plate fixation with three non-locking 
screws is more stable than two non-locking 
screws. A previous study compared stiffness, 

7 

Table 2. The biomechanical tests analysis between fixation with two screws and three screws 
on the repetition of load tensile forces as much as ten times, 20 times, and 50 times 

Repetition 2 screws (n = 6) 3 screws (n=6) P-value 

Ten times 8.83 + 2.041 5.00 + 4.472 0.120 

20 times 16.67 + 5.164 8.83 + 2.041 0.007* 

50 times 24.33 + 7.005 12.5 + 2.739 0.003* 

Values are presented as Mean + SD (standard deviation). 

Significant if p value < 0.05 

*significant value (p < 0.05) 
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

yield, and ultimate load between fixation with 
two screws locking compared with three non-
locking screws on each side of the fracture in 
the middle third clavicle fracture with cyclic 
load testing and in-line pullout testing found 
no meaningful difference (Grawe et al., 2012; 
Larsen et al., 2017). Another study showed that 
the two screws’ stiffness was 20% lower than 
the three screws constructs on the locking plate 
(Bilmont et al., 2015). 

This study still has several limitations. First, 
research still used a limited type of implants, 
whereas locking plate implants were widely 
used in clavicle fracture cases. Second, the 
number of samples was still small. We hope that 
there will be better studies with more extensive 
sampling and more varied use of implants in the 
future.

CONCLUSION

According to the biomechanical test results, the 
plate fixation system with three non-locking 
screws on each side of the fracture was more 
stable and significantly different from the two 
non-locking screws in the middle clavicle 
fracture fixation. Plate fixation with three screws 
on each side of the midshaft clavicle fracture is 
an alternative fixation with better stability than 
the fixation of two screws on each fracture side.
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not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.
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