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Monograph review

CREATIVE INDRUSTRY OF SELECTED HANDICRAFTS IN
EASTERN SLOVAKIA. 2016. Mainz: Logophon Verlag GmbH. 148 pp.,
ISBN 978-3936172-47-8.

Authors: Eva Hvizdová, Beata Blogová

The economically and culturally oriented monograph of authors Eva Hvizdová
and Beáta Balogová is a beneficial implementation in the subject, which deals with the
region of Eastern Slovakia. The authors demonstrate not only a positive relationship to
the region but also a brilliant knowledge of the subject and the methodology.
The first chapter deals with the characteristics of the region of Eastern Slovakia
in terms of economy and social sphere. The creative industry is assessed in the context of
the region in question after an exhaustive structural analysis in terms of production
factors, supported by exact figures, charts and tables. The brief characteristic of the
government decree as a basic normative act is replaced by the approach of the craft in the
context of the region, which opens the second chapter. Authors also deal with specifically
targeted marketing and communication as its tool in the aspect of visibility of crafts and
their products. They also characterize and analyze communication mix tools such as
personal sales and direct marketing. The authors perceive direct marketing as a
philosophy. They demonstrate the close relationship of marketing and philosophy. I
positively appreciate that the authors capture the cultural significance of the microregional specificities of clothing, which with the dialect itself create the element of
biodiversity. It is possible to organically combine traditional crafts, folk cloths and
dialects as it is done by Hvizdova and Balogová. Just craft small-scale production also
complements the micro-region's biodiversity. The specific subchapter deals with the
holistic setting of specific small-scale regional activities within UNESCO. A global
organization working closely with, for example the International Association of the
Academy of Science, supports the development of traditional crafts as a significant
indicator of regional culture. The extrapolation of the principles and rules presented by
the UNESCO Declaration in the legal norms of the Slovak Republic is the basis for the
direct support of traditional crafts within the region as well.
In terms of the description of the biodiversity elements of the micro-region, the
authors deal with its significant material basal elements - embroidery and lace. Following
a brief characteristics of the whole Slovakia, the authors concentrate on the specification
of embroidery and lace from the micro region of Prešov, namely the municipalities of
Solivar and Soľná Bana. In addition to lace and embroidery, the authors also analyze
jewellery and garbage. In this context, they also refer to opal as a raw material for the
production of jewellery. They continue with the traditional production of wooden musical
instruments. After describing various musical instruments, the chapter also deals with
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gingerbread production. Then there is the description of the letterpress printing and
camera obscura.
The third chapter deals with the social dimension of crafts in Eastern Slovakia. It
disseminates the activation policy of the Ministry of Labour of the Slovak Republic in the
field of work from the beginning of the last decade. It deals with the axiological theme of
values in terms of their roles in the regional policy of Eastern Slovakia, which is focused
on crafts and employment. The authors are based on the Schwartz theory of values. They
also deal with the social consequences of the labour market in the East Slovak region.
They also notice the phenomenon of unemployment. This range of problems is grasped
through the basics of social policy: ethics, legitimacy and rationality of social
interventions. Access to individual applications may be deductive or inductive.
The fourth chapter of the monograph contains empirical part research oriented.
The research concerns selected activities in the framework of craftsmanship in Eastern
Slovakia. It is focused on the creative craft industry. The research probe searched
craftsmen who are directly involved in the production activity. The primary objective of
the research was to find a degree of motivation for choosing their work. This research
was conducted as field research. Research method was a narrative interview. The own
research sample consisted of eleven craftsmen. While in other research, respondents are
mostly secret, the monograph was not about anonymity, but about their presentation.
The first interview was dedicated to embroidery. The craft was inherited by the
mother. The training certificate was relatively close - the textile merchant. The craft is
handed down, because the respondent herself taught her daughter in terms of embroidery.
In particular, the respondent highlighted the embroidery of the Saris towels as a regional
element, and today this embroidery is considered very rare in terms of production.
The second interview was focused on lace-making. The conversation was
provided by two lace-makers, a mother and her daughter, who come from Soľná Baňa.
The education of the older was somehow related to the operation of the craft, she was a
teacher of art education and mathematics. She was involved in lace-making within the
region. She met with a secret technique, partly by self-study from a specialist magazine.
Interestingly, she revitalized the embroidery guild, as the restrictive law in the year 1872
abolished all guilds on the territory of Hungarian monarchy. The guild also organizes a
specialized festival. She is an excellent expert in the Soľná Baňa lace pattern and adds
her own handwriting to the lace. The younger respondent even publishes the magazine
Čipka, which is popular even outside the borders of Slovakia, especially in Poland. She
also writes about this craft in professional publications and exhibits at various festivals in
Europe.
The third interview gave a weaver. Products made in a mechanical loom are
considered to be the typical products of Ždiar region and surrounding settlements.
Customers from abroad, especially from Germany are interested in her products. The
colours of the products determine their regional belonging to the village Ždiar. The craft
is handed down, but not within the family.
A rare respondent was the producer of costumes components- high boots, belts,
harness and shepherd leather shoes. Products are sold to folklorists, collectors and
individuals. In essence, this is a monopoly of such production, and he does not have any
competitors. After a long period of almost 70 years, the production of a high boots with
hard top returned to Slovakia.
Another respondent was trained as goldsmith and jeweller at the only Russian
orthodox high school in Slovakia - SOU in Michalovce. He often works with the opal,
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from which he produces jewellery. Raw material is significant for micro-region because
it is Dubnický opal. He produces pendants and rings and also has an own website.
The jewellery became a leitmotif of another research interview. It was provided
by a family all living with custom jewellery. The production activity has a permanent
clientele from the southern Zemplín micro-region, but also from abroad. The dream of
the youngest family member is to have a shop in Košice. The basic principle is the
originality of their jewellry.
A tailor made a research interview. He makes all suits, jackets, trousers and vests
on order. Therefore, he is mostly oriented on men's fashion. Ordered sewing gives the
products a distinctive feature, and he has celebrities as his customers as well.
The interviewer was also with the whistle maker. The profession and education of the
respondent is incompatible with his production. The relationship to craft was inherited
from the grand-father. The products are whistles and fujara. The raw material is mainly
elder wood. Products are sold to musicians. The daughters of the respondent also have a
relationship with the craft.
The gingerbread production is also presented in the interview. The respondent has
started with this activity on pension. She bakes gingerbread even in non-traditional forms.
Her practice is relatively short, 6 years. Her husband helps her with the work. She tries to
pass on her experience and knowledge.
Another respondent was an artistic bookbinder. His education is fully compatible
with the craft, as well as professional curriculum vitae. In addition to new products the
respondent also repairs old books. It is manual production in about 80%, the remaining
share is represented by machine production. He has not got any follower in the craft.
The last of the respondents is an art photographer. At the beginning she
photographed disco. Her education is not related to craft. She does not capture snapshots
but a themed series. She works alone, without employees. As a regional product, she sees
a photograph of a child in folk costume.
The theoretical and practical monograph of the authors Eva Hvizdová and Beáta
Balogová, is a work that plastically describes the theme of traditional crafts in Eastern
Slovakia. It is not only a theoretical scientific discourse but also a probe into the values
and leitmotifs of creative industry manufacturers. It has its verbal value, which lies above
all in its empirical part, which extends knowledge - from it the reader learns something
new.

Contact:
Bożena Sowa, Ph.D.
Vice – Rector General Affairs
WSPiA University of Rzeszów
Cegielniana 14, 35-310 Rzeszów
Mobil: + 48 797-59-52-84
E-mail: Bozena.Sowa@wspia.eu
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DETAILED REVIEW OF THE MOST EFFECTIVE WAY
TO REDUCE HAMSTRING INJURIES1
David ROCHE,
University of South Wales Prifysgol De Cymru
We suggest you to cite this article as:
Roche, D. J. 2018. Detailed Review of The Most Effective Way to Reduce Hamstring Injuries.
Junior Scientific Researcher, Vol IV, No. 2, pp. 5-41.

Abstract
Aim: This review aims to outline the predisposing factors of HSIs and to determine any
relationships between factors that may shed light on the best way to reduce HSI risk. This study
will aim to bring together the causes, risk factors and interventions associated with HSIs to better
understand why HSIs are as common in the sporting population. We are working under the
hypothesis that HSIs are a combination of factors and not just a sole factor that can unlock the
problem.
Method: Five high-level pieces of research on each individual factor were researched and then
funnelled down to the most relevant research to be included. Individual factors were then
discussed and cross reverenced where applicable to other factors of HSIs. Where possible the
referenced risk factors were highlighted by factors that may be linked to causing HSIs.
Main Body: In total, there was 15 different risk factors researched and linked to each other to
form a discussion that helped she light on how to combat risk factors and also help identify if
there may be more than one factor for an athlete.
Conclusion: This study gives an in-depth understanding of a wide range of risk factors for HSIs.
It also shows that injuries will happen in sport. Furthermore, it highlights the fact HSIs are
multifactorial and the only real way to combat them is to address each individuals risk factors to
reduce the chance of injury via a baseline score of specfic tests around the HSIs factors.

Introduction
Hamstring injuries (HSI) are one of the most common sports injuries known in sporting
populations (Brubaker and James, 1974; Garrett, 1999). Woods et al (2002) stated that
12% of all professional football injuries are HSIs with a financial burden of around £74.7
million per year which usually means a player missing a significant amount of playing
time (Woods, 2004a) and are accompanied by a high reoccurrence rate which can be as
high as 51% in the following 12 months (Sherry, 2004). These injuries are most common
in sports that have reoccurring intense acceleration such as running, hurdling, jumping,
and kicking. Hamstring strains account for 50% of muscle injuries in sprinters and are the
most common injury in hurdling (Brubaker and James, 1974). There have been extensive
studies undertaken like Ekstrand (2011) who noted that muscular injuries represented
1
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31% of the total injuries that occurred in 51 European football teams between 2001 and
2009 of which the cause of 27% of the time absence of activity. Mallo et al. (2012) found
that 25% of injuries of Spanish sub-elite football players were muscle strains and that
these injuries caused 32% of lost games due to injury. Most hamstring strains in the
United States National Football League are sustained during noncontact activities, with
sprinting as the primary activity.48 ‘‘Speed positions’’ (receivers, defensive backs, and
running backs) have significantly higher rates of hamstring muscle strains compared with
‘‘strength positions’’ (offensive and defensive linemen) (Ali and Leland, 2012). Sports
with ballistic movements such as skiing, dancing, skating, and weight lifting are
associated with hamstring injuries, particularly the proximal avulsion type (Le Gros
Clark, 1945). It is hugely important to remain aware of the multifactorial nature of HSIs
if we are to find an effective way to prevent HSIs.
Thesis Aim
This review aims to outline the predisposing factors of HSIs and to determine any
relationships between factors that may shed light on the best way to reduce HSI risk. I
will aim to bring together the causes, risk factors and interventions associated with HSIs
to better understand why HSIs are as prevelent in the sporting population. We are working
under the hypothesis that HSIs are a combination of factors and not just a sole factor that
can unlock the problem.
Methodology
Aims and Objectives
The primary aim of this study was to explore what the most recent research tells us about
HSIs. There have been numerous studies published about different factors that may lead
to HSIs but there was still no conclusive evidence as to why they seem to happen no
matter what type of protocol is implemented. The study was undertaken with the task of
looking at the most researched risk factors in recent years. This was done by researching
the most relevant and highest quality of studies. It was then our job to try link risk factors
to each other and put in place any information as to why there is no conclusive evidence
to prevent HSIs more effectively. Therefore, the objective of this paper is to be able to
write an informative piece that will shed some light on the topic.
Research
I asked my peers for any research on HSIs that they thought was relevant in the last 30
years. I then asked some trusted work colleagues who have done some research on HSIs
to point me in the direction of some proper published research. I then received some
information from my supervisor about the areas of HSIs that would be most relevant to
me. I then wrote out a research plan of dates and tasks to complete and set about reading
for a total of 2 hours per evening for four weeks. This was done to give myself a baseline
understanding of the types of studies out there and it allowed me to design my study to
6
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be a little different from the usual. I studied research on individual factors linked to HSIs.
Having looked at numerous papers I was able to choose the best studies and the highest
quality research to speak on.
Data/Research Collection
I decided to gather 5 high-level pieces of research on specfic factors and then funnel it
down to the most relevant research to be included in my thesis. I then discussed each
factor and tried to cross reverence where applicable to other factors of HSIs. I described
each study and tried to outline the good aspects of the study but also if there was any bias,
flaws or further issues with the way it was undertaken. Where possible I also cross
referenced some risk factors with each other with the aim to highlight factors that may be
linked and the cause of an athlete’s higher risk to HSIs.
Literature Review
Anatomy & Planes of Motion
The hamstrings are a group of muscles that include the biceps femoris, semitendinosus
and semimembranosus. However, the posterior part of the adductor magnus may also be
included because of its movement pattern in extension, for this reason it is sometimes
referred to as the 4th hamstring. All three hamstrings arise from the ischial tuberosity, they
travel down the posterior part of the thigh (Colosimo et al., 2005). The Semitendinosus
(ST) is characterised by being described as a long tendon leading into the pes anserinus
at the medial proximal tibial metaphysis, along with both the sartorius and gracilis
muscles (Warren and Marshall, 1979). The semimembranosus (SM) insertion is
medial/anterior to the semitendinosus (SM) and runs into the groove on the posteromedial surface of the medial condyle of the tibia, it then forms a fibrous expansion called
the oblique popliteal ligament (LaPrade, 2007).

Planes of Motion
Source: (Mmafit.org, 2018)
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The biceps femoris (BF) is formed of two parts, the long head and the short head.
The long head arises with the semitendinosus tendon at the ischial tuberosity and migrates
down and attaches at the postero-lateral aspect of the distal femur. The short head arises
at the linea aspera at the posterior aspect of the femoral shaft, the lateral supracondylar
ridge and the lateral intermuscular septum (Rolls and George, 2004). The two heads unite
just proximal to the knee joint, and insert into the head of the fibula. The tendon at its
insertion becomes readily palpable at the postero-lateral aspect of the knee joint.
Considering that information on the hamstrings functions we can already see that there is
a complex relationship between the hamstring muscles and the plane of motions they
work in.

Hamstings
Source: (Keil et al., 2018)

The ST, SM and BF long head all take neurological innervation from the tibial
portion of the sciatic nerve (Kujala, Orava and Järvinen, 1997). The short head of the
bicep takes its innervation from the common peroneal part of the sciatic nerve (Draganich,
Jaeger and Kralj, 1990).
Hamstring Actions
As a group, the four muscles act by extending the hip and flexing the knee. Individually,
however, certain components provide rotational forces on the lower leg about the knee
thus adding to the stability of the joint (Clanton and Coupe, 1998; LaPrade, 2007).
The hamstrings are one of the main hip extensors of the body, as well as extension
of the hip joint and flexion of the knee joint, the biceps also assist in external rotation of
the lower leg at the knee (Linklater et al., 2010). The biarticular role of the hamstrings
allows for both extension at the hip and flexion of the knee during a concentric movement.
This also allows significant lengthening during concurrent hip flexion and knee extension,
as seen in kicking movements and running phases (Novacheck, 1998; Brockett, Morgan
8
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and Proske, 2004). These intricate lengthening needs of the hamstrings as they act on the
hip and knee are thought to heighten the hamstrings risk to injury, excessive lengthening
may surpass the mechanical limits of the muscle (Chumanov, Heiderscheit and Thelen,
2007). If the hamstring is subjected to repeated surpassing of its limits it can also lead to
unmanageable microscopic muscle damage that exceeds the loading capacity of the
muscle, leading to a tear of hamstring fibres (Morgan, 1990).
Hamstring Injury Risks
Reported risk factors for HSIs include age, previous injury, ethnicity, strength
imbalances, flexibility, muscle fatigue and nerve issues (Gabbe et al., 2006). Of these,
little is known, definitively, about why previous injury increases the risk of potential
HSIs. However, there are interventions put in place to reduce the rate of HSIs by
addressing modifiable risk factors have mainly put the focus on increasing eccentric
strength, correcting strength imbalances and improving flexibility (Hagglund, 2006). The
response to these intervention protocols have seen a mixed bag of failure of success rates
and failure. There have been some studies presented suggesting that neuro-muscular
inhibition following HSIs may hinder the rehabilitation plans and may even lead to poor
hamstring muscle restructure and function (Aagaard et al., 1998; Poulsen, 1998). We
know that accumulated muscle damage and/or a single event of maximal exertion may
also contribute to HSIs (Koulouris et al., 2007). Potentially, these factors interact to
varying degrees depending on the injurious activity type (i.e. running, kicking) (Yu et al.,
2008). Furthermore, anatomical factors, such as the biarticular organization, the dual
innervations of biceps femoris (BF), fibre type distribution, muscle architecture and the
degree of anterior pelvic tilt, have all been implicated (Brooks et al., 2006). Each of these
variables impact upon HSI risk via many different mechanisms that include increasing
hamstring muscle strain and altering the susceptibility of the hamstrings to muscle
damage (Lee et al., 2009). There are a certain amount of HSIs factor that are most
commonly referred to. This chart below shows the multifactorial nature of HSIs.

Injury Factors Chart
Source: DTPhysio's Blog, 2018
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Previous Injury
In the weeks following a HSI, the area of effect muscle tissue is often unable to fully
regenerate to its pre-injury condition. For example, imaging studies have found evidence
of scar tissue as soon as 6-weeks post-injury (Connell et al., 2004), and animal models
have shown that such scarring persists indefinitely (Best et al., 2001; Kaariainen et al.,
2000).

Source: Kit, 2018

The replacement of contractile tissue with connective scar tissue after injury could
change force transmission paths (Huijing, 2003). This may be a factor and alter the
stiffness in the surrounding and adjacent muscle fibres. This in turn can influence the
force–length properties of the musculotendon unit and alter joint movement patterns
(Silder et al., 2008). Numerous studies note that muscles stiffness due to the injured
muscle not only suffering atrophy but becoming shorten and/or stiff through inactivity as
a risk factor sure to previous injury). Furthermore, long term inactivity has been linked to
a reduction of eccentric strength (Croisier et al., 2015) and reduced angle of peak torque
(Brockett, Morgan and Proske, 2004) which in turn can lead to alteration in lower limb
running biomechanics (Ruan, 2017; Slavotinek, 2006; Opar et al., 2014).
A study by (Hagglund, 2006) recorded injuries during the first season of the study
and then cross referenced them with the injuries sustained during the following season,
and to compare injury risk and injury pattern between consecutive seasons. They did this
by medical records of 12 elite Swedish male football teams and prospectively recorded
individual exposure and time loss injuries over two full consecutive seasons (2001 and
2002).

10
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Source: Hagglund, 2006
A multivariate model was used to determine the relation between previous injury,
and the risk of injury. The study results noted that players who were injured in the 2001
season were at a higher risk of becoming injured. The risk of any injury in the following
season compared with non-injured players (hazard ratio 2.7; 95% confidence interval 1.7
to 4.3, p<0.0001). Interestingly, the study found that players with a previous injury such
as groin, hip/knee/ankle joint or hamstring were found to be twice as likely to suffer a
similar injury the following season. A study over a longer period would be a real indicator
of this type of factor.
It should not be overlooked that the rehab process should also be earmarked as a
factor of re-injury. If an athletes rehab is over zealous or ramped up at the wrong time
then it may lead to re-injury (Croisier, 2004). The study by (Croisier, 2004) explored the
idea that athletes who were exposed to rehab protocol that were not continuously
monitored or even off the cuff increase of intensity of rehab were more likely to re-injury
the same structure/area. They highlighted the necessity to put in place a though diagnosis
of injury causation and then the injury should be conducted with constantly guidance of
the therapist to insure re-injury risk is reduced. A brilliant study by (Silder, Reeder and
Thelen, 2010) looked at the after effect of tissue remodelling after injury. The noted that
post injury the structure may not function as it did before injury. They tried to prove this
assessing the effect of prior hamstring strain injury on muscle tissue displacements and
strains during active lengthening contractions.

11
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This graph shows the stress strain graph and at what points it can be overloaded
and enter the plastic region Source: (Pollen, 2018).
There were 11 healthy participants and 8 participants with previous HSI injury.
All the previously injured participants had returned to sport before the study began. The
participants performed cyclic knee flexion-extension on an MRI-compatible device using
elastic and inertial loads, which induced active shortening and lengthening contractions.
They used the MRI imaging to measure tissue velocities within the biceps femoris during
these muscles activation. Numerical integration of the velocity information was used to
estimate two-dimensional tissue displacement and strain fields during muscle
lengthening. The largest tissue motion was observed along the distal musclo-tendon
junction (TMJ), with the active lengthening muscle exhibiting significantly greater. They
noted that while both sets of participants were under strain during loading of the MTJ,
The previously injured subjects showed restricted tissue motion and significantly greater
strains near the proximal MTJ.

Tension and muscle length Chart.
Source: (Pollen, 2018).

They concluded that post-injury remodelling of tissue may alter the range of
motion in the tissue seen by muscle tissue and play a big part in re-injury to the relatively
12
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larger localized tissue near the proximal MTJ. This would seem to indicate that tissue that
that may be strong but lacking in ROM is more likely to become re-injured. This may be
backed by a study from (Worrell et al., 1991) that looked to compare isokinetic strength
and flexibility scores between hamstring injured and non-injured athletes.

Hamstring Length Force Graphs.
Source: (Wan et al., 2017)

Hamstring muscle length–force relationships of 2 participants with
different flexibility: (A) biceps long head; (B) semimembranosus; (C) semitendinosus.
13
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Muscle length was normalized as a fraction of femur length (FL). Muscle force was
normalized as a fraction of body weight (BW).
Sixteen university athletes with history of hamstring injury were tested using
motor dominance, sport, and position against sixteen university athletes without history
of hamstring injury recorded. Each participant underwent tests to assess concentric and
eccentric quadriceps and hamstring peak torque and reciprocal muscle group ratios. A
Kinetic Communicator dynamometer was used at 60 degrees /sec and 180 degrees /sec.
Every participant hamstring flexibility was determined by passively extending the knee
while the hip was maintained at 90 degrees of flexion and measurements were taken.
After the data was analysed using Analysis of Variance they noted that there was no
difference in strength between the injured and non-injured groups. However, they did
note that the injured group were significantly less flexible than the non-injured group.
This would lend proof to the hypothesis that the injured athletes undergoing remodelling
of tissue after injury tend to be less flexible at the MTJ, this may lead to a heightened risk
of HSI.

Tissue Loading Chart
Source: Electrotherapy.org, 2018

It would be remiss to mention that after a sustained period of inactivity post injury
that there is going to be a certain amount of atrophy of muscle (Appell, 1990).
A study by (Silder et al., 2008) used magnetic resonance imaging to investigate
long-term changes in muscle and tendon morphology post hamstring strain injury. Images
were taken from 14 participants who had had a hamstring injury grade one/two between
five and 23 months, the study also included 5 healthy participants. The hamstring tendon
and muscle scars volumes measures in the biceps femoris long head (BFLH), biceps
femoris short head (BFSH), the proximal semimembranosus tendon, and the proximal
conjoint biceps femoris and semitendinosus tendon. The difference in tendon and muscle
volume were compared statically from the previously injured athletes against the healthy
athletes.
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High resolution static images.
Source: (Silder, Reeder and Thelen, 2010).

Images were obtained for all subjects and used to assess bilateral asymmetries in
hamstring morphology. This example shows the visible differences in tendon/aponeurosis
morphology at the site of prior injury that was evident for all of the previously injured
subjects
The results showed that there was an increased low-intensity signal present along
the musculotendon junction at the site of presumed prior injury for 11 of the 14 subjects.
This would suggest of persistent scar tissue. The 13 subjects with biceps femoris injuries
displayed a significant decrease in BFLH volume (p < 0.01), often accompanied by an
increase in BFSH volume. Two of these subjects also presented with fatty infiltration
within the previously injured BFLH. This study has showed that there is a period of
remodelling due at the site of the HSI. This would surely highlight the fact that many
athletes would return to sport before the remodelling process is over and the tissue would
be a higher risk of injury due to the inflexibility and atrophy at the site of previous injury
(Silder, Reeder and Thelen, 2010).
Age
Age has long been linked HSIs or recurrent HSIs, there have been studies done across
sports such as football, rugby and Australian football that have concluded that players
over the age of 24 have an elevated risk of HSIs (Orchard, 2001; Gabbe, Bennell and
Finch, 2006; Woods, 2004; Hagglund, 2006; Petersen et al., 2010). Furthermore, there
have been follow up studies stating that each year of age the risk of HSIs increased by 1.3
times fold in Australian Footballers (Verrall, 2001) and up to 1.8 times fold more in soccer
players (Henderson, Barnes and Portas, 2010). It is important to note that all the studies
that noted this used regression or multivariate analysis to conclude that increasing age is
an injury risk (Woods, 2004). A very interesting study by (Gabbe, Bennell and Finch,
2006) that looked to shed some definitive light on why HSIs risk increased with age
looked at decreased hip flexibility and increased weight in athletes over the age of 25.
15
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This study did show significance but the increase was moderate and in line with expected
risk ratios (Gabbe, Bennell and Finch, 2006). Other noted studies that identified
increasing age as a risk factor for HSIs looked at decreased muscles mass and strength as
a probable risk (Gabbe et al., 2006). There was a standout flaw of that study as the data
may have been influenced by the fact it included non-elite, non-athletic cohorts of
significantly greater age ranges than are observed in elite sport, furthermore the study
included athletes with lumbar spine pathologies (Orchard, 2004).
A study by (Gabbe et al., 2006) noted that there were significant differences
between old and young athletic groups in respect to body weight, body mass index, hip
flexor flexibility, hip internal rotation and ankle dorsiflexion range of movement. Body
weight and hip flexor flexibility were significant independent predictors of hamstring
injury in players aged > or =25 years. They concluded that as the athlete progressed they
should areas that are modifiable be looked after as the method to reduce HSIs. An
interesting study undertaken by (Kirkendall and Garrett, 1996) looked at athletes
unmodifiable age linked with loss of muscle mass as a greater risk to HSIs. They noted
that muscles loose both cross-sectional area and fiber numbers, with type II muscle fibers
being the most affected by aging. This may also be accompanied by some denervation of
fibers. The combination of these factors leads to an increased percentage of type 1 fibers
in older adults. At a metabolic level, the glycolytic enzymes seem to be little affected by
aging, but the aerobic enzymes appear to decline with age. Aged skeletal muscle produces
less force and there is a general reduction of intensity of fiber contraction and of the
mechanical characteristics of the muscle (Lundby and Jacobs, 2015). However, neither
reduced muscle demand nor the subsequent loss of function is inevitable with aging.
When highlighted in time and proper measure lept in place to use as a base line these
losses can be minimized or even reversed via specific training. Endurance training can
improve the aerobic capacity of muscle, and resistance training can improve central
nervous system recruitment of muscle and increase muscle mass (Burgomaster,
Heigenhauser and Gibala, 2004). The common conclusion of all the mentioned studies
were aimed at keeping physical active throughout life to prevent much of the age-related
impacts on the skeletal system.
Ethnicity
It has been touted that ethnicity may be a risk factor for HSIs. However there are limited
studies done on this topic. Studies by (Verrall, 2001; Woods, 2004; Brooks et al., 2006)
have identified Aboriginal and Black African or Caribbean ethnicity as risk factors for
HSIs. This study by (Verrall, 2001) tried to highlight risk factors for hamstring muscle
strain injury using magnetic resonance imaging (MRI) to define the diagnosis of posterior
thigh injury. The prospective cohort study used two elite Australian Rules football clubs,
the anthropometric characteristics and past clinical history of 114 athletes were recorded.
Players were followed throughout the subsequent season, with posterior thigh injuries
being documented. While this study did note ethnicity as a factor it didn’t identify it as a
sole factor of increased risk of HSIs. A more in-depth study by (Woods, 2004) over two
16
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years recruited the medical staff at 91 professional clubs and documented the injuries of
players. They used a specific injury assessment form to highlight HSIs. The study noted
an average of 90 days and 15 matches missed per club in each season due to SHO. In 57%
of cases, the injury occurred during running. Hamstring strains were most often observed
during matches (62%) with an increase at the end of each half (p<0.01). Groups of players
sustaining higher than expected rates of hamstring injury were Premiership (p<0.01) and
outfield players (p<0.01), players of black ethnic origin (p<0.05), and players in the older
age groups (p<0.01). Only 5% of hamstring strains underwent some form of diagnostic
investigation. The re-injury rate for hamstring injury was 12%. However, this study also
didn’t highlight ethnicity as a sole factor for increased HSIs, they concluded like the other
studies that a differential diagnosis and patient-specific assessment should be undertaken
with an open mind.
The reason ethnicity has been noted as a risk factor is due to the higher amount of
fast twitch fibres in these population (Friden and Lieber, 1992; Lieber and Friden, 1988).
Furthermore, there is a reported exaggerated anterior pelvic tilt in these populations which
may lead to the hamstrings being in a lengthened position when activated thus increasing
the risk of a HSI (Hennessey and Watson, 1993).
Flexibility
Lack of flexibility has long been associated with the heightened risk of HSIs without
having a any conclusive significance (Worrell and Perrin, 1992; Witvrouw et al., 2004).
It was suggested that the more flexible the hamstrings were that the more force to could
absorb while being in a less the preferable lengthened position (Lewis, 2014; Bennell,
Tully and Harvey, 1999). But is there a situation where your chances of injury are
increased if you too flexibly as opposed to inflexibly as in the pic below.

Hamstring Length Linked to Pelvis Position.
Source: Why Things Hurt, 2018

Numerous studies that looked at the link between the sit and reach test scores link
to HSIs in Australian and American footballers all failed to find significant results to link
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both (Arnason et al., 2007; Bennell, Tully and Harvey, 1999; Gabbe et al., 2006).
Furthermore, the study by the latter also noted that poor hamstring flexibility, judged by
active and passive knee flexion test of straight leg raise test, was not a risk factor for HSIs.
A study by (Yeung, Suen and Yeung, 2009) also concluded that sprinter with reduced
hamstring flexibility did not increase the risk of contracting a HSI. Bennell et al.
(1999) investigated the lumbo-femoral relationship in the toe-touch test, i.e. rather than
limiting movement at the spine, pelvis and hip, discrete measurement of movement at
these points was recorded and analysed in relation to subsequent injury (Foreman et al.,
2006). There was no significant association was found, the research suggests that the
greatest alteration in the lumbo-femoral relationship occurs in the first third of the toetouch test rather than at the end position where the measurement was taken (Van et al.,
1995). Further analysis of the lumbo-femoral ratio throughout range would help identify
any association.
This depicts the effect of the lumbar region in a seated position where tight
hamstrings are indicated.

Source: (Pieciak, 2018)

However, there are numerous studies that claim links between flexibility and HSIs risk
(Henderson, Barnes and Portas, 2010), (Bradley and Portas, 2007), (Witvrouw et al.,
2003). One of these studies, (Witvrouw et al., 2003) hypothesized that increased tightness
in the hamstrings would leave players more sceptical to HSIs. The study examined 146
male professional soccer players at the start of the 1999-2000 Belgian soccer league. The
players monitored did not have a history of muscle injury in the lower limb in the previous
2 years. The flexibility of the hamstring, quadriceps, adductor, and calf muscles of these
players we remeasured before the start of the season. All the players monitored
throughout the season had to register all injuries that occurred. After the results were
analysed they concluded that the players that showed signs of increased tightness of the
hamstring or quadriceps muscles had a statistically higher risk for a HSIs. Henderson,
Barnes and Portas (2010) also reported that lack of range of motion was linked to an
increased risk in HSIs. This study however also looked at the players performance levels,
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angle of peak torque and other factors so they could only conclude that hamstring
tightness was only a part of a multifactorial reasoning for increased risk to HSIs.
With no definitive confirmation of the influence of hamstring inflexibility when
it comes to increased risk factors for HSIs, it might be wise to keep in mind there may be
flaws in the tests or even the way the tests were administered for each participant. Most
of the studies mentioned concluded that hamstring flexibility is most likely part of a
multifactorial issue that causes the increased risk to HSIs.
Poor Trunk Stability
A less investigated risk of HSIs is the role of poor trunk stability. However, a study by
Sherry (2004) compared the success rate of 2 different rehabilitation programs for acute
HSIs. They took 24 athletes with acute HSIs and randomly assigned them to 1 of 2
rehabilitation groups. In total 13 of the athletes undertook a program that consisted of
agility and trunk stabilization exercises in a progressive manner and icing (PATS group).
The other 11 athletes underwent a protocol consisting of static stretching, isolated
progressive hamstring resistance exercise, and icing (STST group). The data collected
looked at the number of days for full return to sports, injury recurrence within the first 2
weeks and lower-extremity function after HSIs. The results of this study are a little bit
difficult to read but seem to learn on favour of the PATS group, even if the difference
was not significant. They did state that the average time required to return to sports for
athletes in the STST group was 37.4 +/- 27.6 days, while the average time for athletes in
the PATS group was 22.2 +/- 8.3 days. The STST group showed a significantly higher
risk of re-injury in the first two weeks of returning to sport, where 6 of 11 athletes
undergoing the stretching and strengthening program suffered a recurrent HSI, in
comparison to zero of the 13 athletes in the PATS group. After 1 year of return to sports,
re-injury rate was significantly greater in the STST group. Seven of 10 athletes who
completed the hamstring stretching and strengthening program, as compared to only 1 of
the 13 athletes who completed the progressive agility and trunk stabilization program,
suffered a recurrent HSI over the following 12 months. The results of this study would
learn towards concluding that a progressive core strengthening and agility program is a
more effective way of preventing recurrent HSIs in the sporting population. It should be
noted however that the severity of HSI was not noted. This could have swayed the data if
a group of athletes were to of had more severe HSIs that would automatically entail a
longer return to play timescale.
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Neurological Impairment
Due to the anatomical site f the Sciatic nerve it has often been reported that nerve pain
sometimes accompanies HSIs (Miller et al., 1987; Carmody and Prietto, 1995).

Hamsting Injury Chart
Source: (Van Heumen et al., 2018)

The above pic shows the phases of a hamstring strain and how neural inhibition is
involved in the process of injury
A study by Kouzaki et al. (2017) looked to assess sciatic nerve conductivity in
athletes with a history of HSIs. They used 27 athletes that had a history of HSIs and
classed it as the injured group. They also had a control group that consisted of 16 athletes
with no history of HSIs. The study measured the proximal and distal latencies and
calculated the sciatic nerve conduction velocity to evaluate neuronal conductivity. The
results of the study stated that both proximal latency and distal latency of the injured limb
in the injured group were significantly longer than those of the uninjured limb (p<0.05).
The nerve conduction velocity of the injured limb in the injured group was significantly
lower than that of the uninjured limb (p<0.05). Due to these results, the study concluded
that the sciatic nerve conductivity impairments do exist in athletes with a history of HSIs.
A study by (Wilson et al., 2017) further back this by looking at the sciatic based symptoms
after a proximal avulsion fracture and repair with referring symptoms to the distal
hamstring. The study paid attention to neurologic symptoms in operative patients and
compared against pre- and postoperative patients. There were 162 patients reviewed in
total. Of the162 patients: 67 (41.4%) operative and 95 (58.6%) nonoperative. Sciatic
nerve symptoms were noted in 22 operatives and 23 nonoperative patients, for a total of
45 (27.8%) patients (8 [4.9%] motor deficits, 11 [6.8%] sensory deficits, and 36 [22.2%]
with neuropathic pain). Among the operative cohort, 3 of 3 (100.0%) patients showed
improvement in their motor deficit postoperatively, 3 of 4 (75.0%) patients’ sensory
symptoms improved, and 17 of 19 (89.5%) patients had improvement in pain. A new or
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worsening deficit occurred in 5 (7.5%) patients postoperatively (2 [3.1%] motor deficits,
1 [1.5%] sensory deficit, and 3 [4.5%] with new pain). Predictors of operative intervention
included lower age (odds ratio [OR], 0.952; 95% CI, 0.921-0.982; P = .001) and complete
avulsion (OR, 10.292; 95% CI, 2.526-72.232; P < .001). The study went on to conclude
that when there is and under recognised effect on the sciatic nerve the made masquerade
as HSIs in avulsion injuries of the hamstrings.
A study by Orchard (2004) that asked the question if there was a connection
between lumbar spine region pathology and hamstring and calf injuries in athletes. The
paper looked at the common occurrence of calf and HSIs in the older athletes and
questioned if it could be linked to theory that subtle lumbosacral canal impingement of
the L5 nerve root could be the causative factor. The paper looked at MRI images of disc
position and their impact on the L-5 nerve. They looked at the link between disc height
and disc degeneration in the athlete’s Lumbar spine. The went on to conclude there is
every possibility that the impingement of the L5 nerve root could be the cause to HSIs.

Disc Issues Related to Hamstring Pain.
Source: https://www.ansellchiropractic.com.au/complete-sciatica-guide/

However, it should be noted that when we have the impingements of the never in
certain areas such as lower back or piriformis they are usually named as sciatic or
piriformis syndrome respectively. They went on to advise that an in-depth assessment
will highlight the issue and the treatment should be directed by the outcomes of the
assessment.
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Fatigue
Fatigue is another factor that has been long linked to causation of HSIs (Heiser et al.,
1984; Worrell and Perrin, 1992; Mair et al., 1996). It is noted in a wide number of studies
that the greater number of HSIs occur in the latter parts of the games, for this reason these
is a lot of studies that concluded that fatigue is a big factor in HSIs (Brooks et al., 2006;
Woods, 2004; Mayor, 2004; Hawkins and Fuller, 1999).
The effect of fatigue on muscle lengthening properties, on rabbits, was initially
examined in a laboratory setting. The muscles that were pre-fatigued via electrical
stimulation absorbed less energy before failure when compared with unfatigued muscles.
The data showed that muscles are injured at the same length, regardless of the effects of
fatigue. However, fatigued muscles are able to absorb less energy before reaching the
degree of stretch that causes injuries (Mair et al., 1996). This would suggest that even
those though muscles injured at the same length the number of time the muscles is
lengthen increases the hamstring to Injury. As that study was perform on rabbits we
should really apply human movement patterns to any conclusions. The below graph
shows how torque values decrease after successive reps or tasks.

Eccentric vs Concentric Hamstring Chart
Source: Marshall et al., 2015

A study by (Pinniger, Steele and Groeller, 2000) showed the fatigue of the
hamstrings induced by repeated dynamic efforts leads to an increase in the amount of
knee extension observed during the terminal swing phase of running. The increased knee
flexion could be expected to lead to a greater strain on the hamstring at the end of range
during the terminal swing phase (Thelen et al., 2004). If we consider this we must also
look at a study by (Allen, Leung and Proske, 2010) that looked at elbow and knee flexors
positioning after a bout of fatigue. They found that knee flexor position was altered to
where the individuals thought it was after fatigue. This would suggest that an individual’s
perception of how lengthened the hamstring may be is not quite true and this may
inadvertently increase the risk of HSIs through repeated lengthening due to the reduced
proprioception capability by the individual. (Morgan, 1990) suggested that such deficits
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in proprioception when fatigued may elevate the risk of HSIs given that continual overlengthening would lead to microscopic muscle damage that may accumulate to become
macroscopic damage, ie HSIs.
Hamstring Strength
Many studies have pitted one hamstring against the other, hamstring strength in an injured
limb vs a non-injured limb. Furthermore, numerous studies found that used comparisons
of knee flexor strength between previously injured and uninjured athletes that noted a
significant difference in strength deficit in the previously injured hamstrings (Croisier,
2004; Dauty, 2016; Opar et al., 2012; LEE et al., 2009). These studies did not however
highlight the fact there may have been some weakness in on leg before the injury.
Interestingly, if we highlight hamstring weakness as a risk to injury then it may be a longlasting issue that even a lengthy rehab and return to play protocols can’t overcome as
studies done months after injury still show a weakness in the injured hamstring (Brown
et al., 2008; Jonhagen, Nemeth and Eriksson, 1994; Sugiura et al., 2008).
I have found two prospective studies that suggested that a low eccentric hamstring to
concentric quadriceps torque ratio (the functional H:Q ratio) would leave athletes at an
elevated risk of HSIs (Croisier et al., 2008; Sugiura et al., 2008), it must be noted
that Bennell et al, (1998) concluded that there was no such association.

Torque in Healthy vs Unhealthy Hamstrings
Source: (O'Sullivan et al., 2008)

Comparison of hamstrings (H) average peak torque values between previously
injured (Inj) (n = 13) and uninjured (Uninj) (n = 29) dominant limbs at 60°/sec, 180°/sec
and 300°/sec. * indicates a statistically significant difference (p < 0.05)
Another interesting protocol to address HSIs through strength has been the Nordic
Hamstring Curl (NHC) protocol. There have been some lengthy studies that lend evidence
to the beneficial role of NHC in hamstring eccentric strength which in turn reduces the
risk of HSIs (Arnason et al., 2007; Petersen et al., 2011). Roughly half the participants
followed a strict plan of completing the NHC protocol 24 times in the 10-week pre-season
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before being continued once each week in the competitive season. Petersen et al. (2011)
concluded that these participants were six times less likely to suffer a recurrence than
previously injured players from control teams. This finding strongly supports the benefits
of eccentric hamstring training in rehabilitation from hamstring strain.
Strength Imbalance
Much like strength of the hamstring has linked to a risk of HSIs, a strength imbalance has
been a topic of discussion for quite some time (Burkett, 1970; Khan, 2009). The study by
(Croisier et al., 2008) looked to prove if reduced strength could be an indicator of possible
HSIs. It also then tried to establish if correcting the strength imbalance to reduce the risk
or incidence of HSIs. To try achieving this they tested 687 soccer players in preseason
using an standardized isokinetic testing protocol. They took both the concentric and
eccentric strength score of the players to highlight the differences. They then put the
players into four group classifications according to their scores and previous HSIs called
the relative risk group. Unfortunately, little over half of the players were retested. Of the
groups retested there was a total of 35 HSIs recorded. They noted that the rate of muscle
injury was significantly increased in cases with untreated strength imbalances in
comparison with players showing no imbalance in preseason (RR 4.66 with 95% CI 2.01
– 10.8). The risk of HSIs stayed significantly high in players with strength imbalances
and subsequent compensating training but no final isokinetic control test than in players
without imbalances (RR 2.89 with 95 % CI 1.00 – 8.32). Conversely, normalizing the
isokinetic parameters reduced the risk factor for injury to that observed in players without
imbalances (RR 1.43 with 95% CI 0.44 – 4.71) (Croisier et al., 2008). The study goes on
to conclude that strength imbalance detection should be used as a preseason tool to give
an early indication of HSIs. Furthermore, they also conclude that untreated strength
imbalances increase the rate of subsequent hamstring injury, while restoring normal
strength ratios of agonist/antagonist in players with preseason imbalances will
significantly reduce the risk of HSIs.
Another study by looked at the role of muscle imbalance to predict HSIs was
undertaking using track athletes at American footballers. They used the same set of tests
on both groups that included cable tension test on knee flexion, knee extension and finally
the sit and reach test. While this study claimed that muscle imbalance was an indicator of
HSIs I find it hard to understand how the sit and reach test was applicable. Furthermore,
the two sports are drastically different in movement. It’s not to assume that American
footballers may be less flexible and more powerful. The track athletes event also is not
mentioned, this could be a significant factor due to the wide range of types of events and
different hamstring requirements of each.
Hamstring Bilateral Asymmetry
It has been suggested that a significantly weaker hamstring on one leg in comparison to
the other leg, may predispose the weaker hamstring to a higher risk of HSIs. A study by
(Orchard et al., 1997) recorded the preseason measurements of 37 Austrialian Rules
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football league teams for quadriceps and hamstring muscle concentric peak torque at 60,
180, and 300 deg/sec on a Cybex 340 dynamometer. The players were then monitored
throughout the season. A total of 6 players sustained hamstring injuries that meant
missing playing time. Upon investigation of the data of which started that the hamstringto-quadriceps peak torque ratio at 60 deg/sec on the injured side was less than the
hamstring peak torque ratio at 60 deg/sec in the other hamstring. The study noted that the
players that had incurred these injuries all had a bilateral weakness on the same side that
was injured. A study using elite sprinters by (Sugiura et al., 2008) looked at muscle
strength of the hip extensors, as well as of the knee extensors and flexors. The data
collected was investigated to determine if a possible relationship between strength deficits
and subsequent hamstring injury within 12 months of testing was identified. The study
simulated the specific muscle action during late swing and early contact phases when
sprinting to determine the outcome. This was a very interesting study as there had been
no prospective studies in elite sprinters that examine the concentric and eccentric
isokinetic strength of the hip extensors and the quadriceps and hamstring muscles, at least
not in a fashion that reflects the muscle actions in late swing or early contact phases of
sprinting.

Limb imbalance in injured and uninjured hamstring
Source: (Bourne et al., 2015)

The study performed Isokinetic testing on 30 male sprinters to assess hip extensors,
quadriceps, and hamstring muscle strength. The sprinters were monitored and the
occurrence of hamstring injury injuries were noted during the year following the
measurements. The strength of the hip extensors, quadriceps, and hamstring muscles, as
well as the hamstrings-quadriceps and hip extensors- quadriceps ratios were compared.
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Over the one year period there was 6 noted hamstring injuries. After the Isokinetic testing
at a speed of 60 degrees /s, it revealed weakness of the injured limb with eccentric action
of the hamstring muscles and during concentric action of the hip extensors. When the data
was looked at there was notable difference in strength on the weaker limbs side to the one
that was not injured. The study went on to conclude that HSIs in elite sprinters were
associated with weakness during eccentric action of the hamstrings and weakness during
concentric action of the hip extensors, but only when tested at the slower speed of 60
degrees /s. Contrary to this conclusion, a study by (Yeung, Suen and Yeung, 2009) who
looked for the best way to predict HSIs in prone to injury athletes. The 44 athletes were
monitored during training and matches over a 12 month period. This was done via
preseason assessment of hamstring flexibility, concentric and eccentric isokinetic peak
torque and peak torque angle. Of the 44 athletes monitored there were 8 HSIs recorded.
When the date was investigated it stated that using ox regression analysis it revealed that
athletes with a decrease in the hamstring: quadriceps peak torque ratio of less than 0.60
at an angular velocity of 180 degrees/s have a 17-fold increased risk of hamstring injury.
The study went on to conclude that it is the difference peak torque at certain angles and
not overall strength was the true predictor of HSIs in preseason.
Angle of Peak Torque
There has been a lot of studies focused around isokinetically-derived angle of peak knee
flexor torque measurements to identify risks for HSIs (Brockett, Morgan and Proske,
2004; Brockett, Morgan and Proske, 2001; Heiderscheit et al., 2005). Furthermore, these
scores have been used as a marker of re-injury risk, return to play protocol and
rehabilitation process while having very limited evidence to support it (Orchard, Best and
Verrall, 2005; Warren et al., 2008; Brughelli, Nosaka and Cronin, 2009).
Eccentric exercise, where the contracting muscle is lengthened, produces
microscopic damage in muscle fibers, and sensations of stiffness and soreness, the next
day (Jones, Newham and Clarkson, 1987). These usually resolve within a week but a
more lingering effect can be a muscle strain. Because strain injuries are known to occur
during eccentric contractions, it is hypothesized that the microscopic damage from
eccentric exercise can, at times, progress to a muscle strain (Prasartwuth, Taylor and
Gandevia, 2005). As the amount of microscopic damage depends on the muscle's
optimum length for active tension, it is also proposed that optimum length is a measure
of susceptibility for muscle strains (Jordan et al., 2009). A study by Brockett, Morgan and
Proske (2004) took the mean optimal angle of peak torque of 27 athletes with the optimum
angle determined by using isokinetic dynamometry. Nine of the athletes had a history of
unilateral HSIs and they were compared against the other 18 athletes with no history of
HSIs. The results of the study found that in previously injured muscles, torque peaked at
significantly shorter lengths than for uninjured muscles. These results lead to the study
concluding that shorter optimum of previously injured muscles makes them more prone
to damage from eccentric exercise than uninjured muscles. The shorter optimum in the
previously injured muscle may reflect the muscle's preinjury state or be a consequence of
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the healing process and this may account for the high reoccurrence of HSIs. With this in
mind is it acceptable to state that if we exercise a protocol to shift the optimum rage to a
preferred length will it then lead to a reduced risk of HSIs.

Source: Brockett, Morgan and Proske, 2001
Brockett, Morgan and Proske (2001) stated that by doing a session of unaccustomed
eccentric exercise would cause damage to muscle fibers due to the DOMS effect, while
followed up that initial session within a week with another session would lead to a less
severe damage to the fibers. With this in mind they set about training10 athletes, 8 male
and 2 female, using Hamstring Lowers as an exercise. There used the parameters of 2 sets
of 6 repetitions which was performed on specially designed apparatus. Hamstring angletorque curves were constructed for the athletes while they performed maximum voluntary
knee extension and flexion movements on an isokinetic dynamometer. Testing sessions
were performed over the week before eccentric exercise, immediately post exercise, and
daily, up to 8 days post exercise. Six subjects performed a second bout of eccentric
exercise, 8 days after the first, and measurements were continued up to 10 days beyond
that.
The results of the study showed a significant shift of the optimum angle for torque
generation. It also showed longer muscle lengths immediately post exercise (7.7 degrees
+/- 2.1 degrees, P < 0.01) this would indicate an increase in series compliance within
some muscle fibers. Furthermore, the athletes also displayed fewer signs of muscle
damage after the second exercise bout. This is somewhat of a ground-breaking study as
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it is the first to show a sustained shift in optimum angle of human muscle as a protective
strategy against injury from eccentric exercise.
These finding were back up by a study by (Brughelli et al., 2010) that randomly
assigned 28 profession footballers from Spain division 2 league to a eccentric program.
There was a exercise intervention group (EG) or a control group (CG). Over the course
of the 4-week period, two athletes from the control group suffered HSIs and 2 athletes
dropped out. After these drop outs, both groups (EG, n = 13; and CG, n = 11) performed
consistent football training during the four-week preseason. The results showed a definite
shift in the optimum lengths of the knee flexors were significantly increased by 2.3° in
the CG and by 4.0° in the EG. The optimum lengths of the knee extensors were
significantly increased only in the EG by 6.5°. These results showed undeniable results
that eccentric exercise can increase the optimum lengths of both the knee extensors and
knee extensors flexors after a bout of eccentric specific training.
Running Mechanics
It is commonly stated that sprinting, jumping, cutting and stretching are causes of HSIs
(Askling et al., 2002; Ekstrand & Gillquist, 1983; Brooks et al., 2006). The act of running
accounts for the majority of HSIs in sports such as rugby (Brooks et al., 2006) and soccer
(Woods, 2004), this would give weight to the point that the cycle of running effect of
hamstrings is demanding. This is further backed by the studies by (Yu et al., 2008;
Chumanov, Heiderscheit and Thelen, 2011) that noted that the hamstrings are active for
the entirety of the gait cycle, with peaks inactivation during the terminal swing and early
stance phases.

Source: Chumanov, Heiderscheit and Thelen, 2011
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Hamstring musculotendon quantities over 3 simulated sprinting gait cycles (80,
90 and 100% of max speed) for a representative subject. Average (±1 SD) toe-off times
are denoted, occurring earlier in the gait cycle as speed increased. The length excursions
([DELTA] [script l]MT) of the hamstring musculotendons are relatively consistent across
running speeds, with the lengthening phase constrained to swing phase. Peak swing phase
musculotendon forces increased with speed for each of the hamstring muscles. The
hamstrings stretch and do negative work (i.e., integral of negative power) on the system
from 50% to 90% of the gait cycle and then shorten and do positive work from the end of
swing through stance phase.
During the terminal swing phase, the hamstrings are required to contract forcefully
whilst lengthening to decelerate the extending knee and flexing hip (Novacheck, 1998).
The hamstrings also reach their maximum length during the terminal swing (Thelen et
al., 2004). This leaves the hamstring contracting at a high force while it is in its most outer
range and with the least amount of fibers overlapping and therefore leading to a high risk
of HSIs (Thelen et al., 2004), couple this with the accumulation of this occurring a
repeated amount of times over a game period which will take its toll (Thele et al., 2005).
Interestingly, the hip reaches its maximal torque while in extending during the contact
with the ground during sprinting over ground (Yu et al., 2008). During this phase, the
hamstrings are acting mainly concentrically to extend the hip however, previous studies
have also noted that an eccentric contraction of the hamstrings occurs during the late
stance phase of over ground sprinting (Novacheck, 1998). While the stance phase is
possible period of high risk of HSIs due to high hip extension and knee flexion torque
(Mann, 1981), it does have the slight advantage of having much shorter hamstring lengths
compared with terminal swing (Mann and Sprague, 1980).
Discussion
Following the initial hamstring injury, the predisposing factors must be addressed to help
reduce injury moving forward. One of the most pressing factors of re-evaluation risk of
re injury is the fact that due to player demands there may not be an adequate amount of
time to complete a comprehensive return to play protocol. The most obvious downfall of
this is the fact that they may not only be more likely to have a diminished sporting
performance but carry a high re-injury rate (Koulouris et al., 2007; Verrall et al., 2006).
It should be stated that an adequate warm up should be implemented both before injury
and certainly post injury with the emphasis on the causative factor of initial injury. The
purpose of a warm up is to prepare one’s body for competition or performance via
increasing connective tissue extensibility (Hawkins and Fuller, 1999).
That same study went on to highlight that the majority of HSIs recorded in English
professional football were credited to less than preferable muscle conditioning and lack
of evidenced based warm ups. Here this graph shows the most common time during a
football match of 90 minutes that HSIs are most likely to happen, as seen here it is noted
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that at the end of both half’s are the most common time which may point to a factor of
conditioning.

Common Time Frames for Hamstring Injuries
Source: Lundblad et al., 2013

Physically it should be noted that regeneration and remodeling of an injured
muscle may continue for up to 9 months after injury, this may be some months after a
player has returned to play (Timmons, 2010). Even with these noted risks it is commonly
seen in the professional sporting environment, even though a re injury may include an
extended period time away from sport for their prize asset (Hallén and Ekstrand, 2014).
Up to now the general consensus for returning to sport has usually been when an
athlete can achieve a full range of motion, preferable running form, cutting and change
of pace (Tol, 2013). The problem with this is that it is quite vague and a very broad
measure which does not incorporate each athlete predisposing factors (Slavotinek, 2006).
Injury prevention strategies are numerous. A very common prevention for HSIs is a
flexibility program. A major flaw in this as an effective protocol is the lack of clear and
decisive guidelines on length of each stretching session and how often (Arnason et al.,
2007; Dadebo, 2004). Interestingly, it has been identified that quadriceps lack of
flexibility brings an increased risk factor to HSIs, the post effect of a hip flexor flexibility
program has not been shown to reduce the risk of HSIs (Gabbe, 2005). It would be best
to conduct randomized controlled trials to compare between specific flexibility programs
against a control group to determine if stretching should continue as part of the HSIs
prevention protocol.
A commonly noted causative factor of HSIs is a reduced angle of peak torque in
the hamstrings. Timmins et al. (2015) recently showed that in legs that have had a
previous biceps femoris long head HSI displayed shorter biceps femoris long head
fascicles compared with the other uninjured legs hamstrings, this less than optimal factor
can lead to HSIs. Furthermore, some unpublished work that I have got my hands on have
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noted that semi pro or professional soccer players that show who display shorter biceps
femoris long head fascicles at the beginning of pre-season are 4 times more likely to get
a HSI in the season compared to players who have longer fascicles. These results seem to
give some small explanation to the force–length relationship of biceps femoris and the
benefit of having muscle fibre with longer force length capabilities will mean a reduction
in chances of HSIs. Numerous studies have noted that once an athlete overcomes initial
HSIs they are less vulnerable to injury after a bout of extended eccentric loading of the
hamstrings of which the effects can last a extended period of time (Nosaka et al., 1991).
It has been suggested that a rightward shift in the angle of peak torque can help prevent
HSIs. This graph shows the relationship or muscle fibers and force. It can be taken from
this that the more force the muscle can create in the longer lengths the safer the hamstrings
will be.

Muscle Fibre Force vs Fibre Length Graph
Source: Strength & Conditioning Research, 2018

A very popular mode of hamstring prevention protocol is the Nordic Hamstring Curl.
This exercise is conducted by having the athletes controlling and eccentric force of
lowering their body while lengthening the hamstring muscles using various sets and reps.
The picture below shows the most commonly used sets and reps for HSIs prevention

Source: northcurlcurlphysio.com, 2018
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Conclusion
This study has reviewed 15 different risk factors of HSIs and managed to link some
factors that may lead to a heightened risk of HSIs. It is obvious that injuries are going to
happen in sport and especially injuries that have some many risk factors like HSIs. At the
very least this study has highlight the fact that players may have a predisposition to a risk
factor of HSIs and this can be combatted through a baseline score of test. It is the view
of the writer that not only should a thorough assessment be made of the initial injury but
the treatment thereafter should be led by the findings of the assessment. Furthermore, if
we have an athlete who is more likely to have a HSI due to a certain factor then his
continued exercise plan should incorporate the current research on best way to avoid that
factor. Even further, where possible the players warm up before his or her sport should
incorporate a protocol that will emphasise the suggested area for a period until the values
of the risk factor have returned to normal.
Declaration
No portion of the work in this dissertation has been submitted in support of an application
for another degree or qualification of this, or any other, university, or other institute of
learning.
Acknowledgements
I would like to thank my dissertation supervisor Karl New for all his guidance,
encouragement and great feedback throughout this process. I would like to give a special
mention to my staff at my clinic who enabled me to nip off early from clinic to try stay
on top of this project. I would especially mention my unborn child who has given me that
final boost of motivation to complete this final hurdle in recent weeks. I would like to
thank my soon to be wife for putting up with me over the last two years of this study and
work commitments.
References
1.

2.
3.
4.

Aagaard, P., Simonsen, E., Andersen, J., Magnusson, S., Halkj??r-Kristensen, J. and Dyhre-Poulsen,
P. (1998). NEURAL INHIBITION DURING ECCENTRIC AND CONCENTRIC QUADRICEPS
CONTRACTION: EFFECTS OF RESISTANCE TRAINING. Medicine & Science in Sports &
Exercise, 30(Supplement), p.207.
Ali, K. and Leland, J. (2012). Hamstring Strains and Tears in the Athlete. Clinics in Sports Medicine,
31(2), pp.263-272.
Allen, T., Leung, M. and Proske, U. (2010). The effect of fatigue from exercise on human limb position
sense. The Journal of Physiology, 588(8), pp.1369-1377.
Appell, H. (1990). Muscular Atrophy Following Immobilisation. Sports Medicine, 10(1), pp.42-58.

32

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

5.

6.

7.

8.
9.
10.
11.
12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

22.

JOURNAL]

JSR

Arnason, A., Andersen, T., Holme, I., Engebretsen, L. and Bahr, R. (2007). Prevention of hamstring
strains in elite soccer: an intervention study. Scandinavian Journal of Medicine & Science in Sports,
18(1), pp.40-48.
Arnason, A., Andersen, T., Holme, I., Engebretsen, L. and Bahr, R. (2007). Prevention of hamstring
strains in elite soccer: an intervention study. Scandinavian Journal of Medicine & Science in Sports,
18(1), pp.40-48.
Arnason, A., Andersen, T., Holme, I., Engebretsen, L. and Bahr, R. (2007). Prevention of hamstring
strains in elite soccer: an intervention study. Scandinavian Journal of Medicine & Science in Sports,
18(1), pp.40-48.
Askling, C., Lund, H., Saartok, T. and Thorstensson, A. (2002). Self-reported hamstring injuries in
student-dancers. Scandinavian Journal of Medicine and Science in Sports, 12(4), pp.230-235.
Bennell, K., Tully, E. and Harvey, N. (1999). Does the toe-touch test predict hamstring injury in
Australian Rules footballers?. Australian Journal of Physiotherapy, 45(2), pp.103-109.
Bennell, K., Tully, E. and Harvey, N. (1999). Does the toe-touch test predict hamstring injury in
Australian Rules footballers?. Australian Journal of Physiotherapy, 45(2), pp.103-109.
Bennell, K., Tully, E. and Harvey, N. (1999). Does the toe-touch test predict hamstring injury in
Australian Rules footballers?. Australian Journal of Physiotherapy, 45(2), pp.103-109.
Best, T., Shehadeh, S., Leverson, G., Michel, J., Corr, D. and Aeschlimann, D. (2001). Analysis of
changes in mRNA levels of myoblast- and fibroblast-derived gene products in healing skeletal muscle
using quantitative reverse transcription-polymerase chain reaction. Journal of Orthopaedic Research,
19(4), pp.565-572.
Bourne, M., Opar, D., Williams, M. and Shield, A. (2015). Eccentric Knee Flexor Strength and Risk
of Hamstring Injuries in Rugby Union. The American Journal of Sports Medicine, 43(11), pp.26632670.
Bradley, P. and Portas, M. (2007). The Relationship Between Preseason Range of Motion and Muscle
Strain Injury in Elite Soccer Players. The Journal of Strength and Conditioning Research, 21(4),
p.1155.
BROCKETT, C., MORGAN, D. and PROSKE, U. (2001). Human hamstring muscles adapt to
eccentric exercise by changing optimum length. Medicine and Science in Sports and Exercise, pp.783790.
BROCKETT, C., MORGAN, D. and PROSKE, U. (2001). Human hamstring muscles adapt to
eccentric exercise by changing optimum length. Medicine and Science in Sports and Exercise, pp.783790.
BROCKETT, C., MORGAN, D. and PROSKE, U. (2001). Human hamstring muscles adapt to
eccentric exercise by changing optimum length. Medicine and Science in Sports and Exercise, pp.783790.
BROCKETT, C., MORGAN, D. and PROSKE, U. (2004). Predicting Hamstring Strain Injury in Elite
Athletes. Medicine & Science in Sports & Exercise, 36(3), pp.379-387.
BROCKETT, C., MORGAN, D. and PROSKE, U. (2004). Predicting Hamstring Strain Injury in Elite
Athletes. Medicine & Science in Sports & Exercise, 36(3), pp.379-387.
BROCKETT, C., MORGAN, D. and PROSKE, U. (2004). Predicting Hamstring Strain Injury in Elite
Athletes. Medicine & Science in Sports & Exercise, 36(3), pp.379-387.
Brooks, J., Fuller, C., Kemp, S. and Reddin, D. (2006). Incidence, Risk, and Prevention of Hamstring
Muscle Injuries in Professional Rugby Union. The American Journal of Sports Medicine, 34(8),
pp.1297-1306.
Brooks, J., Fuller, C., Kemp, S. and Reddin, D. (2006). Incidence, Risk, and Prevention of Hamstring
Muscle Injuries in Professional Rugby Union. The American Journal of Sports Medicine, 34(8),
pp.1297-1306.

33

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

23. Brooks, J., Fuller, C., Kemp, S. and Reddin, D. (2006). Incidence, Risk, and Prevention of Hamstring
Muscle Injuries in Professional Rugby Union. The American Journal of Sports Medicine, 34(8),
pp.1297-1306.
24. Brooks, J., Fuller, C., Kemp, S. and Reddin, D. (2006). Incidence, Risk, and Prevention of Hamstring
Muscle Injuries in Professional Rugby Union. The American Journal of Sports Medicine, 34(8),
pp.1297-1306.
25. Brooks, J., Fuller, C., Kemp, S. and Reddin, D. (2006). Incidence, Risk, and Prevention of Hamstring
Muscle Injuries in Professional Rugby Union. The American Journal of Sports Medicine, 34(8),
pp.1297-1306.
26. Brown, N., Silder, A., Thelen, D. and Heiderscheit, B. (2008). Influence of Prior Hamstring Strain
Injury on Sprinting Kinematics and Isokinetic Strength Profile. Medicine & Science in Sports &
Exercise, 40(Supplement), p.S298.
27. Brubaker, C. and James, S. (1974). Injuries to runners. The Journal of Sports Medicine, 2(4), pp.189198.
28. Brubaker, C. and James, S. (1974). Injuries to runners. The Journal of Sports Medicine, 2(4), pp.189198.
29. Brughelli, M., Mendiguchia, J., Nosaka, K., Idoate, F., Arcos, A. and Cronin, J. (2010). Effects of
eccentric exercise on optimum length of the knee flexors and extensors during the preseason in
professional soccer players. Physical Therapy in Sport, 11(2), pp.50-55.
30. Brughelli, M., Mendiguchia, J., Nosaka, K., Idoate, F., Arcos, A. and Cronin, J. (2010). Effects of
eccentric exercise on optimum length of the knee flexors and extensors during the preseason in
professional soccer players. Physical Therapy in Sport, 11(2), pp.50-55.
31. Brughelli, M., Nosaka, K. and Cronin, J. (2009). Application of eccentric exercise on an Australian
Rules football player with recurrent hamstring injuries. Physical Therapy in Sport, 10(2), pp.75-80.
32. Burgomaster, K., Heigenhauser, G. and Gibala, M. (2004). Skeletal Muscle Metabolic and
Performance Adaptations After Short Sprint Interval Training (SIT). Medicine & Science in Sports &
Exercise, 36(Supplement), p.S20.
33. BURKETT, L. (1970). Causative factors in hamstring strains. Medicine & Science in Sports &
Exercise, 2(1), pp.39???42.
34. Carmody, C. and Prietto, C. (1995). Entrapment of the sciatic nerve as a late sequela of injury to the
hamstring muscles. A case report. The Journal of Bone & Joint Surgery, 77(7), pp.1100-1102.
35. Chumanov, E., Heiderscheit, B. and Thelen, D. (2007). The effect of speed and influence of individual
muscles on hamstring mechanics during the swing phase of sprinting. Journal of Biomechanics, 40(16),
pp.3555-3562.
36. CHUMANOV, E., HEIDERSCHEIT, B. and THELEN, D. (2011). Hamstring Musculotendon
Dynamics during Stance and Swing Phases of High-Speed Running. Medicine & Science in Sports &
Exercise, 43(3), pp.525-532.
37. Clanton, T. and Coupe, K. (1998). Hamstring Strains in Athletes: Diagnosis and Treatment. Journal of
the American Academy of Orthopaedic Surgeons, 6(4), pp.237-248.
38. Colosimo, A., Wyatt, H., Frank, K. and Mangine, R. (2005). Hamstring avulsion injuries. Operative
Techniques in Sports Medicine, 13(1), pp.80-88.
39. Connell, D., Schneider-Kolsky, M., Hoving, J., Malara, F., Buchbinder, R., Koulouris, G., Burke, F.
and Bass, C. (2004). Longitudinal Study Comparing Sonographic and MRI Assessments of Acute and
Healing Hamstring Injuries. American Journal of Roentgenology, 183(4), pp.975-984.
40. Croisier, J. (2004). Factors Associated with Recurrent Hamstring Injuries. Sports Medicine, 34(10),
pp.681-695.
41. Croisier, J. (2004). Factors Associated with Recurrent Hamstring Injuries. Sports Medicine, 34(10),
pp.681-695.

34

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

42. Croisier, J., Ganteaume, S., Binet, J., Genty, M. and Ferret, J. (2008). Strength Imbalances and
Prevention of Hamstring Injury in Professional Soccer Players. The American Journal of Sports
Medicine, 36(8), pp.1469-1475.
43. Croisier, J., Kaux, J., Crielaard, J. and Forthomme, B. (2015). Undesirable effects of the eccentric
isokinetic contractions. Annals of Physical and Rehabilitation Medicine, 58, p.e160.
44. Dadebo, B. (2004). A survey of flexibility training protocols and hamstring strains in professional
football clubs in England. British Journal of Sports Medicine, 38(4), pp.388-394.
45. Dauty, M. (2016). Prediction of hamstring injury in professional soccer players by isokinetic
measurements. Muscles, Ligaments and Tendons Journal.
46. Draganich, L., Jaeger, R. and Kralj, A. (1990). Coactivation of the hamstrings and quadriceps during
extension of the knee. Journal of Biomechanics, 23(7), p.728.
47. DTPhysio's Blog. (2018). Hamstrings – an overview. [online] Available at:
https://dtphysio.wordpress.com/2013/04/08/hamstrings-an-overview/ [Accessed 3 Jan. 2018].
48. Ekstrand, J. and Gillquist, J. (1982). The frequency of muscle tightness and injuries in soccer players.
The American Journal of Sports Medicine, 10(2), pp.75-78.
49. EKSTRAND, J. and GILLQUIST, J. (1983). Soccer injuries and their mechanisms. Medicine &
Science in Sports & Exercise, 15(3), p.267.
50. Electrotherapy.org. (2018). Soft Tissue Repair and Healing Review. [online] Available at:
http://www.electrotherapy.org/modality/soft-tissue-repair-and-healing-review [Accessed 4 Jan. 2018].
51. Foreman, T., Addy, T., Baker, S., Burns, J., Hill, N. and Madden, T. (2006). Prospective studies into
the causation of hamstring injuries in sport: A systematic review. Physical Therapy in Sport, 7(2),
pp.101-109.
52. FRIDEN, J. and LIEBER, R. (1992). Structural and mechanical basis of exercise-induced muscle
injury. Medicine & Science in Sports & Exercise, 24(5), pp.521???530.
53. Gabbe, B. (2005). Risk factors for hamstring injuries in community level Australian football. British
Journal of Sports Medicine, 39(2), pp.106-110.
54. Gabbe, B., Bennell, K. and Finch, C. (2006). Why are older Australian Football players at greater risk
of hamstring injury?. Journal of Science and Medicine in Sport, 9, p.17.
55. Gabbe, B., Bennell, K. and Finch, C. (2006). Why are older Australian Football players at greater risk
of hamstring injury?. Journal of Science and Medicine in Sport, 9, p.17.
56. Gabbe, B., Bennell, K. and Finch, C. (2006). Why are older Australian football players at greater risk
of hamstring injury?. Journal of Science and Medicine in Sport, 9(4), pp.327-333.
57. Gabbe, B., Bennell, K., Finch, C., Wajswelner, H. and Orchard, J. (2006). Predictors of hamstring
injury at the elite level of Australian football. Scandinavian Journal of Medicine and Science in Sports,
16(1), pp.7-13.
58. Gabbe, B., Bennell, K., Finch, C., Wajswelner, H. and Orchard, J. (2006). Predictors of hamstring
injury at the elite level of Australian football. Scandinavian Journal of Medicine and Science in Sports,
16(1), pp.7-13.
59. Gabbe, B., Bennell, K., Finch, C., Wajswelner, H. and Orchard, J. (2006). Predictors of hamstring
injury at the elite level of Australian football. Scandinavian Journal of Medicine and Science in Sports,
16(1), pp.7-13.
60. Garrett, W. (1999). Muscle strain injuries. Journal of Science and Medicine in Sport, 2(1), p.39.
61. Hagglund, M. (2006). Previous injury as a risk factor for injury in elite football: a prospective study
over two consecutive seasons. British Journal of Sports Medicine, 40(9), pp.767-772.
62. Hagglund, M. (2006). Previous injury as a risk factor for injury in elite football: a prospective study
over two consecutive seasons. British Journal of Sports Medicine, 40(9), pp.767-772.
63. Hagglund, M. (2006). Previous injury as a risk factor for injury in elite football: a prospective study
over two consecutive seasons. British Journal of Sports Medicine, 40(9), pp.767-772.
64. Hagglund, M. (2006). Previous injury as a risk factor for injury in elite football: a prospective study
over two consecutive seasons. British Journal of Sports Medicine, 40(9), pp.767-772.

35

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

65. Hallén, A. and Ekstrand, J. (2014). Return to play following muscle injuries in professional footballers.
Journal of Sports Sciences, 32(13), pp.1229-1236.
66. Hawkins, R. and Fuller, C. (1999). A prospective epidemiological study of injuries in four English
professional football clubs. British Journal of Sports Medicine, 33(3), pp.196-203.
67. Hawkins, R. and Fuller, C. (1999). A prospective epidemiological study of injuries in four English
professional football clubs. British Journal of Sports Medicine, 33(3), pp.196-203.
68. Heiderscheit, B., Hoerth, D., Chumanov, E., Swanson, S., Thelen, B. and Thelen, D. (2005).
Identifying the time of occurrence of a hamstring strain injury during treadmill running: A case study.
Clinical Biomechanics, 20(10), pp.1072-1078.
69. Heiser, T., Weber, J., Sullivan, G., Clare, P. and Jacobs, R. (1984). Prophylaxis and management of
hamstring muscle injuries in intercollegiate football players. The American Journal of Sports Medicine,
12(5), pp.368-370.
70. Henderson, G., Barnes, C. and Portas, M. (2010). Factors associated with increased propensity for
hamstring injury in English Premier League soccer players. Journal of Science and Medicine in Sport,
13(4), pp.397-402.
71. Henderson, G., Barnes, C. and Portas, M. (2010). Factors associated with increased propensity for
hamstring injury in English Premier League soccer players. Journal of Science and Medicine in Sport,
13(4), pp.397-402.
72. Hennessey, L. and Watson, A. (1993). Flexibility and posture assessment in relation to hamstring
injury. British Journal of Sports Medicine, 27(4), pp.243-246.
73. Huijing, P. (2003). Muscular Force Transmission Necessitates a Multilevel Integrative Approach to
the Analysis of Function of Skeletal Muscle. Exercise and Sport Sciences Reviews, 31(4), pp.167-175.
74. Jean-Jacques Abitbol, M. and Brian R. Subach, M. (2018). Leading Causes of Sciatic Nerve Pain.
[online] SpineUniverse. Available at: https://www.spineuniverse.com/conditions/sciatica/6-leadingcauses-sciatica [Accessed 3 Jan. 2018].
75. Jones, D., Newham, D. and Clarkson, P. (1987). Skeletal muscle stiffness and pain following eccentric
exercise of the elbow flexors. Pain, 30(2), pp.233-242.
76. Jonhagen, S., Nemeth, G. and Eriksson, E. (1994). Hamstring Injuries in Sprinters. The American
Journal of Sports Medicine, 22(2), pp.262-266.
77. Jonhagen, S., Nemeth, G. and Eriksson, E. (1994). Hamstring Injuries in Sprinters. The American
Journal of Sports Medicine, 22(2), pp.262-266.
78. Jordan, M., Norris, S., Smith, D. and Herzog, W. (2009). Acute effects of whole-body vibration on
peak isometric torque, muscle twitch torque and voluntary muscle activation of the knee extensors.
Scandinavian Journal of Medicine & Science in Sports, 20(3), pp.535-540.
79. Kaariainen, M., Jarvinen, T., Jarvinen, M., Rantanen, J. and Kalimo, H. (2000). Relation between
myofibers and connective tissue during muscle injury repair. Scandinavian Journal of Medicine and
Science in Sports, 10(6), pp.332-337.
80. Keil, D., Keil, D., mulqueen, p., Keil, D., Keil, D., Keil, D. and Keil, D. (2018). Suffering from a
hamstring injury?. [online] Yoganatomy. Available at: https://www.yoganatomy.com/hamstringsgroup-muscles-yoga-anatomy/ [Accessed 3 Jan. 2018].
81. Khan, K. (2009). Strength Imbalances and Prevention of Hamstring Injury in Professional Soccer
Players: A Prospective Study. Yearbook of Sports Medicine, 2009, pp.87-88.
82. Kirkendall, D. and Garrett, W. (1996). Effects of Aging and Physical Training on Skeletal Muscle.
Sports Medicine and Arthroscopy Review, 4(3), pp.243-249.
83. Kit, R. (2018). Shift that scar tissue!. [online] Bodyworks Massage Therapy. Available at:
https://bodyworksmassagechch.wordpress.com/2012/03/22/shift-that-scar-tissue/ [Accessed 3 Jan.
2018].
84. Knapik, J., Wright, J., Mawdsley, R. and Braun, J. (1983). Isometric, Isotonic, and Isokinetic Torque
Variations in Four Muscle Groups Through a Range of Joint Motion. Physical Therapy, 63(6), pp.938947.

36

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

85. Koulouris, G., Connell, D., Brukner, P. and Schneider-Kolsky, M. (2007). Magnetic Resonance
Imaging Parameters for Assessing Risk of Recurrent Hamstring Injuries in Elite Athletes. The
American Journal of Sports Medicine, 35(9), pp.1500-1506.
86. Koulouris, G., Connell, D., Brukner, P. and Schneider-Kolsky, M. (2007). Magnetic Resonance
Imaging Parameters for Assessing Risk of Recurrent Hamstring Injuries in Elite Athletes. The
American Journal of Sports Medicine, 35(9), pp.1500-1506.
87. Kouzaki, K., Nakazato, K., Mizuno, M., Yonechi, T., Higo, Y., Kubo, Y., Kono, T. and Hiranuma, K.
(2017). Sciatic Nerve Conductivity is Impaired by Hamstring Strain Injuries. International Journal of
Sports Medicine, 38(11), pp.803-808.
88. Kujala, U., Orava, S. and Järvinen, M. (1997). Hamstring Injuries. Sports Medicine, 23(6), pp.397404.
89. LaPrade, R. (2007). The Anatomy of the Medial Part of the Knee. The Journal of Bone and Joint
Surgery (American), 89(9), p.2000.
90. LaPrade, R. (2007). The Anatomy of the Medial Part of the Knee. The Journal of Bone and Joint
Surgery (American), 89(9), p.2000.
91. LE GROS CLARK, W. (1945). Regeneration of Mammalian Striated Muscle. Nature, 156(3952),
pp.109-109.
92. LEE, M., REID, S., ELLIOTT, B. and LLOYD, D. (2009). Running Biomechanics and Lower Limb
Strength Associated with Prior Hamstring Injury. Medicine & Science in Sports & Exercise, 41(10),
pp.1942-1951.
93. LEE, M., REID, S., ELLIOTT, B. and LLOYD, D. (2009). Running Biomechanics and Lower Limb
Strength Associated with Prior Hamstring Injury. Medicine & Science in Sports & Exercise, 41(10),
pp.1942-1951.
94. Lewis, J. (2014). A Systematic Literature Review of the Relationship Between Stretching and Athletic
Injury Prevention. Orthopaedic Nursing, 33(6), pp.312-320.
95. LIEBER, R. and FRIDÉN, J. (1988). Selective damage of fast glycolytic muscle fibres with eccentric
contraction of the rabbit tibialis anterior. Acta Physiologica Scandinavica, 133(4), pp.587-588.
96. Linklater, J., Hamilton, B., Carmichael, J., Orchard, J. and Wood, D. (2010). Hamstring Injuries:
Anatomy, Imaging, and Intervention. Seminars in Musculoskeletal Radiology, 14(02), pp.131-161.
97. Lundblad, M., Waldén, M., Magnusson, H., Karlsson, J. and Ekstrand, J. (2013). The UEFA injury
study: 11-year data concerning 346 MCL injuries and time to return to play. British Journal of Sports
Medicine, 47(12), pp.759-762.
98. Lundby, C. and Jacobs, R. (2015). Adaptations of skeletal muscle mitochondria to exercise training.
Experimental Physiology, 101(1), pp.17-22.
99. Mair, S., Seaber, A., Glisson, R. and Garrett, W. (1996). The Role of Fatigue in Susceptibility to Acute
Muscle Strain Injury. The American Journal of Sports Medicine, 24(2), pp.137-143.
100. Mair, S., Seaber, A., Glisson, R. and Garrett, W. (1996). The Role of Fatigue in Susceptibility to Acute
Muscle Strain Injury. The American Journal of Sports Medicine, 24(2), pp.137-143.
101. MANN, R. (1981). A kinetic analysis of sprinting. Medicine & Science in Sports & Exercise, 13(5),
pp.325???328.
102. Mann, R. and Sprague, P. (1980). A Kinetic Analysis of the Ground Leg During Sprint Running.
Research Quarterly for Exercise and Sport, 51(2), pp.334-348.
103. Marshall, P., Lovell, R., Knox, M., Brennan, S. and Siegler, J. (2015). Hamstring Fatigue and Muscle
Activation Changes During Six Sets of Nordic Hamstring Exercise in Amateur Soccer Players. Journal
of Strength and Conditioning Research, 29(11), pp.3124-3133.
104. Mayor, D. (2004). Treatment for Muscle Strain Injuries (MSI), Repetitive Strain Injuries (RSI) and
other related health conditions. Acupuncture in Medicine, 22(3), pp.167-167.
105. Miller, A., Stedman, G., Beisaw, N. and Gross, P. (1987). Sciatica caused by an avulsion fracture of
the ischial tuberosity. A case report. The Journal of Bone & Joint Surgery, 69(1), pp.143-145.

37

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

106. Mmafit.org. (2018). Fitness Glossary – MMA FIT. [online] Available at: http://mmafit.org/fitnessglossary/ [Accessed 4 Jan. 2018].
107. Morgan, D. (1990). New insights into the behavior of muscle during active lengthening. Biophysical
Journal, 57(2), pp.209-221.
108. Morgan, D. (1990). New insights into the behavior of muscle during active lengthening. Biophysical
Journal, 57(2), pp.209-221.
109. Morgan, D. and Proske, U. (2004). POPPING SARCOMERE HYPOTHESIS EXPLAINS STRETCHINDUCED MUSCLE DAMAGE. Clinical and Experimental Pharmacology and Physiology, 31(8),
pp.541-545.
110. northcurlcurlphysio.com. (2018). Hamstring Injury Prevention - northcurlcurlphysio.com. [online]
Available
at:
http://www.northcurlcurlphysio.com.au/2017/08/31/hamstring-injury-prevention/
[Accessed 7 Jan. 2018].
111. Nosaka, K., Clarkson, P., McGuiggin, M. and Byrne, J. (1991). Time course of muscle adaptation after
high force eccentric exercise. European Journal of Applied Physiology and Occupational Physiology,
63(1), pp.70-76.
112. Novacheck, T. (1998). The biomechanics of running. Gait & Posture, 7(1), pp.77-95.
113. Novacheck, T. (1998). The biomechanics of running. Gait & Posture, 7(1), pp.77-95.
114. Novacheck, T. (1998). The biomechanics of running. Gait & Posture, 7(1), pp.77-95.
115. Opar, D., Williams, M. and Shield, A. (2012). Hamstring Strain Injuries. Sports Medicine, 42(3),
pp.209-226.
116. Opar, D., Williams, M., Timmins, R., Dear, N. and Shield, A. (2012). Rate of Torque and
Electromyographic Development During Anticipated Eccentric Contraction Is Lower in Previously
Strained Hamstrings. The American Journal of Sports Medicine, 41(1), pp.116-125.
117. Opar, D., Williams, M., Timmins, R., Hickey, J., Duhig, S. and Shield, A. (2014). ECCENTRIC
HAMSTRING STRENGTH DURING THE NORDIC HAMSTRING EXERCISES IS A RISK
FACTOR FOR HAMSTRING STRAIN INJURY IN ELITE AUSTRALIAN FOOTBALL: A
PROSPECTIVE COHORT STUDY. British Journal of Sports Medicine, 48(7), pp.647.2-648.
118. Orchard, J. (2001). Intrinsic and Extrinsic Risk Factors for Muscle Strains in Australian Football. The
American Journal of Sports Medicine, 29(3), pp.300-303.
119. Orchard, J. (2004). Lumbar spine region pathology and hamstring and calf injuries in athletes: is there
a connection?. British Journal of Sports Medicine, 38(4), pp.502-504.
120. Orchard, J. (2004). Lumbar spine region pathology and hamstring and calf injuries in athletes: is there
a connection?. British Journal of Sports Medicine, 38(4), pp.502-504.
121. Orchard, J., Best, T. and Verrall, G. (2005). Return to Play Following Muscle Strains. Clinical Journal
of Sport Medicine, 15(6), pp.436-441.
122. Orchard, J., Marsden, J., Lord, S. and Garlick, D. (1997). Preseason Hamstring Muscle Weakness
Associated with Hamstring Muscle Injury in Australian Footballers. The American Journal of Sports
Medicine, 25(1), pp.81-85.
123. O'Sullivan, K., O'Ceallaigh, B., O'Connell, K. and Shafat, A. (2008). The relationship between
previous hamstring injury and the concentric isokinetic knee muscle strength of irish gaelic footballers.
BMC Musculoskeletal Disorders, 9(1).
124. Paper 158: Prevention of Injuries Among Male Football Players: A Prospective, Randomized
Intervention Study Targeting Players with Previous Injuries or Reduced Function. (2012).
Arthroscopy: The Journal of Arthroscopic & Related Surgery, 28(8), p.e267.
125. Petersen, J., Thorborg, K., Nielsen, M. and Hölmich, P. (2010). Acute hamstring injuries in Danish
elite football: A 12-month prospective registration study among 374 players. Scandinavian Journal of
Medicine & Science in Sports, 20(4), pp.588-592.
126. Petersen, J., Thorborg, K., Nielsen, M., Budtz-Jørgensen, E. and Hölmich, P. (2011). Preventive Effect
of Eccentric Training on Acute Hamstring Injuries in Men’s Soccer. The American Journal of Sports
Medicine, 39(11), pp.2296-2303.

38

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

127. Pieciak, M. (2018). Tight hamstrings | Mark Pieciak. [online] Mark Pieciak. Available at:
http://www.markpieciak.com/tight-hamstrings/ [Accessed 5 Jan. 2018].
128. PINNIGER, G., STEELE, J. and GROELLER, H. (2000). Does fatigue induced by repeated dynamic
efforts affect hamstring muscle function?. Medicine & Science in Sports & Exercise, 32(3), pp.647653.
129. Pollen, T. (2018). How to Prevent Muscle Strains • Stronger by Science. [online] Stronger by Science.
Available at: https://www.strongerbyscience.com/how-to-prevent-muscle-strains/ [Accessed 6 Jan.
2018].
130. Pollen, T. (2018). How to Prevent Muscle Strains • Stronger by Science. [online] Stronger by Science.
Available at: https://www.strongerbyscience.com/how-to-prevent-muscle-strains/ [Accessed 6 Jan.
2018].
131. Prasartwuth, O., Taylor, J. and Gandevia, S. (2005). Maximal force, voluntary activation and muscle
soreness after eccentric damage to human elbow flexor muscles. The Journal of Physiology, 567(1),
pp.337-348.
132. Risk Factors of Hamstring Strain in Football Players. (2016). International Journal of Science and
Research (IJSR), 5(5), pp.270-273.
133. Rolls, A. and George, K. (2004). The relationship between hamstring muscle injuries and hamstring
muscle length in young elite footballers. Physical Therapy in Sport, 5(4), pp.179-187.
134. Ruan, M. (2017). “Excessive muscle strain as the direct cause of injury” should not be generalized to
hamstring muscle strain injury in sprinting. Journal of Sport and Health Science.
135. Sherry, M. (2004). A Comparison of 2 Rehabilitation Programs in the Treatment of Acute Hamstring
Strains. Journal of Orthopaedic and Sports Physical Therapy.
136. Sherry, M. (2004). A Comparison of 2 Rehabilitation Programs in the Treatment of Acute Hamstring
Strains. Journal of Orthopaedic and Sports Physical Therapy.
137. Silder, A., Heiderscheit, B., Thelen, D., Enright, T. and Tuite, M. (2008). MR observations of longterm musculotendon remodeling following a hamstring strain injury. Skeletal Radiology, 37(12),
pp.1101-1109.
138. Silder, A., Reeder, S. and Thelen, D. (2010). The influence of prior hamstring injury on lengthening
muscle tissue mechanics. Journal of Biomechanics, 43(12), pp.2254-2260.
139. Silder, A., Reeder, S. and Thelen, D. (2010). The influence of prior hamstring injury on lengthening
muscle tissue mechanics. Journal of Biomechanics, 43(12), pp.2254-2260.
140. Slavotinek, J. (2006). Assessment of Physical Examination and Magnetic Resonance Imaging Findings
of Hamstring Injury as Predictors for Recurrent Injury. Journal of Orthopaedic and Sports Physical
Therapy.
141. Slavotinek, J. (2006). Assessment of Physical Examination and Magnetic Resonance Imaging Findings
of Hamstring Injury as Predictors for Recurrent Injury. Journal of Orthopaedic and Sports Physical
Therapy.
142. Strength & Conditioning Research. (2018). Why are we stronger at some joint angles than others?.
[online] Available at: https://www.strengthandconditioningresearch.com/perspectives/stronger-jointangles/ [Accessed 7 Jan. 2018].
143. Sugiura, Y., Saito, T., Sakuraba, K., Sakuma, K. and Suzuki, E. (2008). Strength Deficits Identified
With Concentric Action of the Hip Extensors and Eccentric Action of the Hamstrings Predispose to
Hamstring Injury in Elite Sprinters. Journal of Orthopaedic & Sports Physical Therapy, 38(8), pp.457464.
144. Sugiura, Y., Saito, T., Sakuraba, K., Sakuma, K. and Suzuki, E. (2008). Strength Deficits Identified
With Concentric Action of the Hip Extensors and Eccentric Action of the Hamstrings Predispose to
Hamstring Injury in Elite Sprinters. Journal of Orthopaedic & Sports Physical Therapy, 38(8), pp.457464.

39

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

145. THELEN, D., CHUMANOV, E., BEST, T., SWANSON, S. and HEIDERSCHEIT, B. (2005).
Simulation of Biceps Femoris Musculotendon Mechanics during the Swing Phase of Sprinting.
Medicine & Science in Sports & Exercise, 37(11), pp.1931-1938.
146. Thelen, D., Chumanov, E., Hoerth, D., Heiderscheit, B., Best, T. and Swanson, S. (2004). Hamstring
Muscle Kinematics During Sprinting. Medicine & Science in Sports & Exercise, 36(Supplement), p.S2.
147. Thelen, D., Chumanov, E., Hoerth, D., Heiderscheit, B., Best, T. and Swanson, S. (2004). Hamstring
Muscle Kinematics During Sprinting. Medicine & Science in Sports & Exercise, 36(Supplement), p.S2.
148. Thelen, D., Chumanov, E., Hoerth, D., Heiderscheit, B., Best, T. and Swanson, S. (2004). Hamstring
Muscle Kinematics During Sprinting. Medicine & Science in Sports & Exercise, 36(Supplement), p.S2.
149. Timmins, R., Shield, A., Williams, M. and Opar, D. (2015). Is There Evidence to Support the Use of
the Angle of Peak Torque as a Marker of Hamstring Injury and Re-Injury Risk?. Sports Medicine,
46(1), pp.7-13.
150. TIMMINS, R., SHIELD, A., WILLIAMS, M., LORENZEN, C. and OPAR, D. (2015). Biceps Femoris
Long Head Architecture. Medicine & Science in Sports & Exercise, 47(5), pp.905-913.
151. Timmons, J. (2010). Variability in training-induced skeletal muscle adaptation. Journal of Applied
Physiology, 110(3), pp.846-853.
152. Tol, J. (2013). The value of isokinetic testing and MRI for return to sport decision making in acute
hamstring injuries. Journal of Science and Medicine in Sport, 16, p.e54.
153. van Heumen, M., Tol, J., de Vos, R., Moen, M., Weir, A., Orchard, J. and Reurink, G. (2018). The
prognostic value of MRI in determining reinjury risk following acute hamstring injury: a systematic
review.
154. Verrall, G. (2001). Clinical risk factors for hamstring muscle strain injury: a prospective study with
correlation of injury by magnetic resonance imaging. British Journal of Sports Medicine, 35(6),
pp.435-439.
155. Verrall, G. (2001). Clinical risk factors for hamstring muscle strain injury: a prospective study with
correlation of injury by magnetic resonance imaging. British Journal of Sports Medicine, 35(6),
pp.435-439.
156. Verrall, G. (2001). Clinical risk factors for hamstring muscle strain injury: a prospective study with
correlation of injury by magnetic resonance imaging. British Journal of Sports Medicine, 35(6),
pp.435-439.
157. Verrall, G., Kalairajah, Y., Slavotinek, J. and Spriggins, A. (2006). Assessment of player performance
following return to sport after hamstring muscle strain injury. Journal of Science and Medicine in
Sport, 9(1-2), pp.87-90.
158. Wan, X., Qu, F., Garrett, W., Liu, H. and Yu, B. (2017). Relationships among hamstring muscle
optimal length and hamstring flexibility and strength. Journal of Sport and Health Science, 6(3),
pp.275-282.
159. Warren, L. and Marshall, J. (1979). The supporting structures and layers on the medial side of the knee.
The Journal of Bone & Joint Surgery, 61(1), pp.56-62.
160. Warren, P., Gabbe, B., Schneider-Kolsky, M. and Bennell, K. (2008). Clinical predictors of time to
return to competition and of recurrence following hamstring strain in elite Australian footballers.
British Journal of Sports Medicine, 44(6), pp.415-419.
161. Why Things Hurt. (2018). Yoga & Stretching Injuries: Why people get hurt on their quest for bendiness
- Why Things Hurt. [online] Available at: http://www.whythingshurt.com/yoga-stretching-injurieswhy-people-get-hurt-on-their-quest-for-bendiness/ [Accessed 5 Jan. 2018].
162. Wilson, T., Spinner, R., Mohan, R., Gibbs, C. and Krych, A. (2017). Sciatic Nerve Injury After
Proximal Hamstring Avulsion and Repair. Orthopaedic Journal of Sports Medicine, 5(7),
p.232596711771368.
163. Witvrouw, E., Danneels, L., Asselman, P., D'Have, T. and Cambier, D. (2003). Muscle Flexibility as
a Risk Factor for Developing Muscle Injuries in Male Professional Soccer Players. The American
Journal of Sports Medicine, 31(1), pp.41-46.

40

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

164. Witvrouw, E., Mahieu, N., Danneels, L. and McNair, P. (2004). Stretching and Injury Prevention.
Sports Medicine, 34(7), pp.443-449.
165. Woods, C. (2004). The Football Association Medical Research Programme: an audit of injuries in
professional football--analysis of hamstring injuries. British Journal of Sports Medicine, 38(1), pp.3641.
166. Woods, C. (2004). The Football Association Medical Research Programme: an audit of injuries in
professional football--analysis of hamstring injuries. British Journal of Sports Medicine, 38(1), pp.3641.
167. Woods, C. (2004). The Football Association Medical Research Programme: an audit of injuries in
professional football--analysis of hamstring injuries. British Journal of Sports Medicine, 38(1), pp.3641.
168. Woods, C. (2004). The Football Association Medical Research Programme: an audit of injuries in
professional football--analysis of hamstring injuries. British Journal of Sports Medicine, 38(1), pp.3641.
169. Woods, C. (2004). The Football Association Medical Research Programme: an audit of injuries in
professional football--analysis of hamstring injuries. British Journal of Sports Medicine, 38(1), pp.3641.
170. Worrell, T. and Perrin, D. (1992). Hamstring Muscle Injury: The Influence of Strength, Flexibility,
Warm-Up, and Fatigue. Journal of Orthopaedic & Sports Physical Therapy, 16(1), pp.12-18.
171. Worrell, T. and Perrin, D. (1992). Hamstring Muscle Injury: The Influence of Strength, Flexibility,
Warm-Up, and Fatigue. Journal of Orthopaedic & Sports Physical Therapy, 16(1), pp.12-18.
172. Worrell, T., Perrin, D., Gansneder, B. and Gieck, J. (1991). Comparison of lsokinetic Strength and
Flexibility Measures Between Hamstring Injured and Noninjured Athletes. Journal of Orthopaedic &
Sports Physical Therapy, 13(3), pp.118-125.
173. Worrell, T., Perrin, D., Gansneder, B. and Gieck, J. (1991). Comparison of lsokinetic Strength and
Flexibility Measures Between Hamstring Injured and Noninjured Athletes. Journal of Orthopaedic &
Sports Physical Therapy, 13(3), pp.118-125.
174. Yeung, S., Suen, A. and Yeung, E. (2009). A prospective cohort study of hamstring injuries in
competitive sprinters: preseason muscle imbalance as a possible risk factor. British Journal of Sports
Medicine, 43(8), pp.589-594.
175. Yeung, S., Suen, A. and Yeung, E. (2009). A prospective cohort study of hamstring injuries in
competitive sprinters: preseason muscle imbalance as a possible risk factor. British Journal of Sports
Medicine, 43(8), pp.589-594.
176. Yu, B., Queen, R., Abbey, A., Liu, Y., Moorman, C. and Garrett, W. (2008). Hamstring muscle
kinematics and activation during overground sprinting. Journal of Biomechanics, 41(15), pp.31213126.
177. Yu, B., Queen, R., Abbey, A., Liu, Y., Moorman, C. and Garrett, W. (2008). Hamstring muscle
kinematics and activation during overground sprinting. Journal of Biomechanics, 41(15), pp.31213126.
178. Yu, B., Queen, R., Abbey, A., Liu, Y., Moorman, C. and Garrett, W. (2008). Hamstring muscle
kinematics and activation during overground sprinting. Journal of Biomechanics, 41(15), pp.31213126.

41

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

MANAGEMENT OF THE CREATION PROCESS - ESSENTIAL
COMPONENT OF MANAGEMENT OF HUMAN RESOURCES IN
CULTURAL INSTITUTIONS

PIRVU (MAZILESCU) Ionica-Diana1, LAZAR (SOARE) Gabriela 2
1
PhD student, Faculty of Economics, Valahia University,
Târgovişte, România, e-mail: diana_mazilescu@yahoo.com
2
PhD student, Faculty of Economics, Valahia University,
Târgovişte, România, e-mail:
gabrielasoare70@yahoo.com
We suggest you to cite this article as:
Pirvu (Mazilescu), I.D., Lazar (Soare), G. 2018. Management of The Creation Process - Essential
Component of Management of Human Resources in Cultural Institutions. Junior Scientific Researcher, Vol
IV, No. 2, pp. 42-48.

Abstract: Important in terms of culture is how to manage because it can bring many benefits,
from spiritual to material. In cultural institutions, human resources are trained in the creative
process. In this context, we can speak of a creative person. Depending on the type of cultural
institution, creative staff play a more important or almost exclusive role. The creative process is
the one that first defines the cultural institution.
Keywords: artists, creativity, creative process.
JEL Classification: Z1

Introduction
Human resources management in cultural institutions coincides with the
organization of the creative process, and leadership has the role of stimulating creativity
itself. Before discussing the management of the creative process, the main coordinates
that underlie the human resources management in the cultural institutions must be
established.
It should therefore be taken into account that cultural institutions are based on
cultural planning focused he exploitation of cultural resources as they are:
• art and media activities and institutions;
• culture of youth, ethnic minorities as well as other communities of interest;
• cultural heritage, a concept that includes archaeological discoveries, specific
architecture, traditional gastronomy, local dialects and specific rituals;
• how a place is perceived both nationally and internationally through literature,
myths, traditions, songs, anecdotes and travel guides;
• the natural environment, the specific fauna and flora, but also the built
environment including public spaces and open spaces;
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the possibility of spending leisure time through activities, recreational facilities
that contribute to its diversity and quality;
the repertory of local products and crafts, production and services.

Thus, through this article, I will analyze in the first chapter the role of human
resources management in cultural institutions, in the second chapter in connection with
the creativity process and in the last part he advantages of the creative process.
1. The role of human resource management in cultural institutions
One of the main roles of human resource management in cultural institutions is
talent management, a concept that is defined by "using an integrated set of activities to
ensure that the organization attracts, retains and develops the talented people the
organization needs so far both for the future". The aim of talent management of human
resources is to ensure a continuous flow of talent, a flow that takes into account that
talented staff is a major asset of the cultural institution and a major resource. Talent
management is not only an increased concern to find people with key competencies,
endowments and performances, but must consider the possibility of staging certain
competences that are within the individual, making it possible for everyone to contribute
to a cultural project. Thus, in close relation with talent management, there is also
performance management, which refers to processes designed to build human
relationships, to identify talent and especially potential, to plan development activities
and to leverage the talent that the organization benefits from. By guaranteeing positive
feedback and recognition, this process is a way to increase people's level of involvement
and motivation. (Câmpeanu-Sonea & Sonea, 2011, p. 23)
Of course, the talent and performance management processes also involve an audit
that takes into account both the level of performance achieved by each and the reward
offered and desirable. Rewards vary, and the way a cultural organization manages to turn
as much of the desired rewards into as it can make available to those involved in the
creative process is the basis for motivation in cultural institutions.
2. The Creativity Process
Creativity translates deliberately into something new and useful. If one of the
following attributes is missing, it can be said that the work in question is not a creative
one. (Wessel, 2012, p.32)
• being creative is the result of a deliberate act - otherwise it is only random /
accidental. Someone should recognize the quality of the work, such as the
discovery of a form of art in nature. This does not eliminate any form of abstract
art, but even this is a deliberate act, with the intention of being creative and guided
by knowledge and the ability to achieve the desired effects.
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being creative means an act actually created - many people have beautiful works
of art and extraordinary ideas, but without putting into practice the ideas we can
not evaluate and we can not know whether they work or not.
being creative means a new act - because without it, there is no contribution, just
copy or plagiarism. Even different staging of older scenarios is a new contribution
to culture, as it offers new perspectives on the same thing.
to be creative means to make a useful contribution to a field

Creativity is a solution to a problem, it achieves an objective - either to solve a
problem, answer a question, either to make someone happy, or to inspire people. Being
useful translates into the fact that the outcome of the creative process must be understood
by others. Exploring new heights as a result of creation leaves a trail behind so others can
follow it. (Wessel, 2013)
According to Mihaly Csikszentmihalyi, creativity takes place in the interaction
between an individual who manifests his creativity, a field in which the creative work
lies, and a field (made up of an audience) that judges the work as creative.
Figure no. 1 Interaction between the individual, the domain and the public
resulting in creativity

Source: Wessel 2012, p.37 - own processing

The individual can be creative either when he is alone, or creativity is a process
as a result of group work. Regardless of the case, the individual's knowledge, knowledge
and resources, but also the influence of others (generally the leaders or the public who
provide feedback on the process) have a strong influence on the creative process.
The domain differs, depending on size (amount of knowledge available / previous
works available), structure (consistency of knowledge / past work / learning ease),
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available materials / methods (the need to develop its own methods / costs /
sophistication) can be found (ease of finding answers to new questions), participants (the
field varies in openness to new creative) and visibility (how much attention is gained).
(Wessel 2012, p.38)
The creative person must know the field that defines the creative area - or, in
general, the specific subdomain (eg: theater director - puppet theater). Creative efforts in
a field can be combined with other areas (interdisciplinary work) and, very rarely,
redefined by a creative person a new direction in art or a new sub-field in science.
The field of audience (the people who judge the process and the result of creation)
- is the one who judges what must be considered creative and filters what is accepted in
the field or what receives attention. The field is often specific to the field, but what needs
to be remembered is that it takes place both inside and outside the cultural institution.
Thus, on the one hand, managers act as a filter for the creative process of different artists
and, on the other hand, the public acts as a filter on the creative process itself, rejecting
what it considers to be useless (captivating) . (Steffen, 2016, p. 89)
There are also situations when controlling access to the resources needed to be
creative - access to significant budgets or distribution channels - galley owners, journal
publishers must pass through the filter of representatives of different institutions eg. the
representative of a ministry of culture may endorse the budget of a particular cultural
institution, a budget that provides extensive expense for decorations.
Thus, creativity is the result of an interaction, of a person or a team (group)
working in a field whose work is acknowledged and preserved by someone (the field of
audience) as being creative.
Creativity is usually highly appreciated, but it is not necessarily always "positive"
or advantageous.
Creativity is a neutral value until it is put to an assessment. The consequences of
creativity vary according to the angle from which they are viewed:
At the personal level
• Positive Consequences - the feeling of accomplishment, fame and remembrance,
the satisfaction of the creative need of the author;
• Negative consequences - open resistance / personal danger / ruin if the effects
are not the ones expected, social isolation.
At society level
• Positive consequences - increasing the social patrimony, spreading the joy and
positive patterns;
• Negative consequences - occur when they can repel the cultural institution itself.
In accordance with Mihaly Csikszentmihalyi's creativity process is the process of
creativity can be divided into five phases.
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Figure no. 2. The process of creativity in the vision of Mihaly Csikszentmihalyi

Source: Csikszentmihalyi, 2013, p.56-57

The process of creativity begins with the attention given to a subject, part of a
field on which the author of the creative process decides to work.
The next is the incubation phase of the idea, a period when the actual work on the
problem stops apparently. The person deals with other issues, apparently unrelated to the
subject. This is characterized by the space to be offered to the creator of the creation, a
space (whether we are referring to the environment or a longer time) in which the mind
of the artist must have the silence of conceiving a plan / solution / creation .
The incubation phase of the idea ends with the understanding of the problem / the
subject and the conception of the solutions. This is the main phase of the creation process.
The idea should be evaluated in a first phase. In the case of cultural institutions,
the first filter in this regard is primarily the manager who can decide to keep or reject it,
often taking into account the budget at its disposal. If it is kept, the feedback offered must
lead to the last step of creativity, namely:
Drawing up the idea, giving the final form to be presented to the public. Also,
according to Csikszentmihalyi, the creative process rarely appears in this simple, clearly
defined way. There may be overlapping of the different stages in a process, or even more
simultaneous or interrelated processes.
2. Advantages of the creative process
The advantages of the creative process are as follows: it reduces complexity and
makes possible complex projects, allows the creative manager to handle more ideas and
projects than to abandon them from the need to focus on one thing - encourages multitasking- encourages work that focuses on the effects of creativity, makes ideas naturally
available, guarantees better manners for the creative process, organizes ideas, structures
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the clearer ones that either exist or are missing from the creative process, stimulates new
ideas. It also reviewing them or by detailing them, allowing the elimination of deficient
ideas, allowing the immediate resumption of projects - because breaks in the creative
world are frequent, protects against plagiarism.
Thus, organizing creativity increases the quality and quantity of creative projects.
If the creativity process is not instantaneous, then creativity needs to be organized.
Artists have to constantly test different ideas, which are in large numbers to be
archived in order to be resumed. For example, Leonardo da Vinci left over 15,000 pages
of notes and drawings, a clear sign of organization.
Creative work is work that requires high intellectual effort and therefore requires
a lot of understanding as it is the pillar of any society. In addition to the essential
requirements of knowing the field, audience field and being able to deliver something
new and useful, the manager must be able to communicate this process among all the
actors involved.
Figure No.3. Actors of the cultural proces

Source: Mahapatro, 2010, p.14 - prelucrare proprie

As we can see in Figure 3, managers have the role of anticipating the needs of
artists and the expectations of the public and social actors. Therefore, the process manager
has the opportunity to use his full powers - imagination, knowledge, skill - in search of a
hard and valuable thing.
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Conclusions
Creativity is a high-risk work and no one can guarantee its success. In this
context, the manager plays a decisive role between filtering the new and useful elements
and ensuring a process of evaluation of the creative staff so that the human resources in
question can be rewarded accordingly, the reward being in fact an encouragement in the
direction of creation. At the same time, the creative process is extremely satisfying, most
of those engaged are very passionate about their activities.
The human resources management in the cultural field thus has a number of
peculiarities and channeled on the full understanding of the needs and expectations of the
staff, always having the center of creation.
In order to be able to manage the needs and expectations of both parties, the
manager must be able to evaluate the necessary creative or creative workspaces and at the
same time have extensive cultural marketing concepts. In this way, it can attract both
funds from the social actors interested in financing the cultural institution and from the
public who pays to assist the fruits of the creative process.
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Abstract
In Indonesia, turnover in hospital employees often occurs in private hospitals. Some private
hospitals in Binjai city, find some obstacles in human resources because the turnover rate on
nurses is quite high. Almost all hospitals have an average turnover rate above 10% every year
and it is increasing. Basically, there are no hospitals can avoid the turnover, however, if the high
turnover rate is immediately declined, it is feared to be able to interrupt the service to patients,
and becomes a problem for the hospital as a whole. The purpose of this study is to determine the
influencing factors of turnover on nurses at Private Hospitals in Binjai City, Indonesia. This
research is categorized as Correlational Research. The population of this research was the nurses
who have made a turnover and are working in private hospitals in Binjai City. There were 60
respondents taken as the sample of research. The data were analyzed using multiple linear
regression test. The results showed that there are simultaneously and significant effect on the
following variables; job satisfaction; working environment has positive and significant effect;
organizational commitment has positive and significant effect on turnover on nurses in private
hospital nurses in Binjai city. Based on these results, the most influencing factor on turnover on
nurses is job satisfaction.
Keywords: Nurses, Turnover, Job Satisfaction
JEL Codes: D91, I11, J28, J62, N35.
1. INTRODUCTION

Hospital is one of the service industries that provides healthcare services for all people
without differentiating both social and other statuses. The performance of the
organization can be measured from both medical and non-medical performances in
providing services to patients. The phenomenon that often happens is that the
performance of hospitals that have been very good can be disrupted by some employee
behaviour that is difficult to prevent. One of such behaviour is the employees’ decision
to leave their job (turnover) (Andini, 2010). In Indonesia, turnover in hospital employees
often occurs in private units because private hospitals are one of the companies that have
internally arranged rules and guidelines or commitments that do not take into account the
cost benefit and effectiveness of their employees. On one hand, the demand for health
services for the community requires employees to work professionally and have a high
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workload (Isni, 2015). Based on the results of the survey conducted by the researchers,
there are several private hospitals in Binjai City that have provided turnover data in the
last three years. The following table consists of the data of turnover on nurses in private
hospitals in Binjai City in the period of 2014 – 2016.
Table 1. Turnover Data in the Period of 2014 – 2016
No
1
2
3
4
5
6

Hospital
Bidadari Hospital
Sylvani Hospital
Artha Medica Hospital
AL Fuadi Hospital
Latersia Hospital
Ratu Mas Binjai Hospital
TOTAL

2014
6,8 %
12,8 %
10,1 %
14,2 %
9,6 %
21,3 %
10,43 %

2015
9,7 %
15,8 %
10,4 %
20 %
8,6 %
14,7 %
12,22 %

2016
12, 5 %
12 %
11,8 %
25 %
13,6 %
23,1 %
15, 44 %

Source: HR Department of Hospitals (2017).

Based on the table above, some private hospitals in Binjai city find some obstacles in
human resources because the turnover rate on nurses in private hospitals is quite high.
Almost all hospitals have an average turnover rate above 10% every year and it is
increasing over years. This is in line with the opinion of Langitan (2010), that employee
turnover is up to 12% per year. Meanwhile, according to Aryanto (2011), the turnover of
nurses from the hospital is said to be normal in a range of 5 – 10% per year, and it is said
to be high if it is more than 10%.
2. LITERATURE REVIEW
2.1. Turnover Organization
Turnover is quite detrimental to the company because of the many costs that have
been incurred such as severance pay, non-utilization of facilities to get a replacement
employee who comes out, staffing costs (such as recruitment fees, interviews, tests and
training costs). The real disadvantage is losing productivity until the new employee
reaches the same level of productivity as the old employee who stopped. If employees
consider themselves to be employees who are ineffective, unwelcome or unnecessary, the
employee might be able to get out. "However, if you think that a company should only
employ people who are badly needed, then the idea of moving employees has a good side.
Turnover can have a positive impact on both the company and its own employees. With
employee turnover (turnover) carried out by employees who have less potential will
provide an opportunity for companies to recruit more potential new staff. Meanwhile
employees who have the potential to be able to develop their potential in other companies
than those employees remain in companies that do not respect their potential turnover as
a stop to a permanent working relationship between the company and its employees.
Employee turnover or turnover is the entry and exit of employees from the company to
work in other companies. Employee turnover (labor turnover) is a comparison between
the entry and termination of employees from a company.
2.2. Job Satisfaction
Job Satisfaction is one of the essential tools in human resource management in an
organization is the creation of job satisfaction of employees/employees. The following
meanings of job satisfaction speak of several experts. Job satisfaction, basically is one
psychological aspect that reflects a person's feelings towards his work, he will feel
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satisfied with the suitability between his abilities, skills and expectations with the work
he faces. Satisfaction is actually a subjective condition which is the result of a conclusion
based on a comparison of what an employee receives from his work compared to what is
expected, desired, and thought of as appropriate or entitled to it. While each
employee/employee subjectively determines how satisfying the work is. In general, the
meaning of Compensation relates to financial rewards received by people through their
employee relations with an organization. Job satisfaction is a person's feeling towards his
job. This means that the conception of job satisfaction sees it as a result of human
interaction with the work environment (Kesuma et al., 2018). In addition, a person's
feeling for work is certainly a reflection of his attitude towards work. Basically, job
satisfaction is an individual thing. Each individual will have a different level of
satisfaction according to the system of values that apply in him. This is due to differences
in each individual. The more aspects of work in accordance with individual desires, the
higher the level of perceived satisfaction, and vice versa. In general, the form of
compensation is financial because of monetary expenditures made by the organization.
Compensation can be directly given to employees directly or indirectly. Where employees
receive compensation in non-monetary forms. Compensation is all income in the form of
money, direct or indirect goods received by employees in return for services provided to
the company (Sofiyah et al., 2018 & Dilham et al., 2018). A compensation given by the
company to employees or parties involved in the business process, can take the form of 4
(four) things, namely:
1. Wages or Salaries
Wages are usually related to hourly salary rates (the longer the work, the higher the wage).
Wages are a payment base that is often used for production and maintenance workers.
While salaries generally apply to weekly, monthly or annual rates.
2. Incentives
Incentives are additional salaries above or beyond the salary or wages provided by the
organization. Incentive programs are adjusted to provide additional payments based on
productivity, sales, profits, or cost reduction efforts.
3. Benefits
Examples of company benefits usually include health insurance, life insurance, vacations
borne by the company, pension plans, and other benefits related to employment.
4. Facilities
Enjoyment or facilities such as company cars, club membership, special parking lots, and
so on.
2.3. Work Environment
The work environment is one of the causes of success in carrying out a job, but it can
also cause a failure in the execution of a job, because the work environment can affect
workers, especially the psychological work environment. While the influence itself can
be positive and can be negative. The work environment is a place where employees do
work activities (Erlina et al., 2018). It can bring positive and negative impacts on
employees in order to achieve their work. The work environment in a company is very
important for management. Although the work environment does not carry out the
production process in a company, the work environment has a direct influence on the
employees who carry out the production. The work environment that focuses on its
employees can improve performance. Conversely an inadequate work environment will
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reduce performance. At this time the work environment can be designed in such a way as
to create a working relationship that binds workers in their environment. A good work
environment is a safe, peaceful, clean, not noisy, bright and free from all kinds of threats
and disturbances that can prevent employees from working optimally. A conducive work
environment will have a good impact on the continuity of working employees, on the
contrary, a work environment that is less conducive will have a negative impact on the
sustainability of working employees. A conducive work environment provides a sense of
security and allows employees to work optimally. The work environment can affect the
emotion of employees, if the employee likes the work environment where he works, then
the employee will feel at home in the workplace to do the activity so that the working
time is used effectively and optimally the employee's work performance is also high. The
work environment includes work relationships that are formed between fellow employees
and work relations between subordinates and superiors as well as the physical
environment in which employees work.
The work environment can affect employee emotions. If the employee likes the work
environment where he works, then the employee will feel at home in his workplace to
carry out activities so that working time is effectively used and optimistic that employee
performance is also high. The work environment includes work relationships that are
formed between fellow employees and work relations between subordinates and superiors
as well as the physical environment in which employees work. Work environment and
workers are inseparable, a comfortable work environment will make workers feel at home
in the company. Many employees spend their time working for certain companies until
the next year, the reason is not only because they get a large salary, but they also feel
comfortable while working in the company (Erlina et al., 2018 & Muda et al., 2019).
When the work environment is really uncomfortable, this is felt by one or several
employees, so they can just leave the company. The work environment is critical
important to support employees in carrying out their duties or work. Almost all employees
want a good work environment so they feel at home and comfortable while working. The
work environment is intended not only to the physical environment but also to the social
environment. Company management should also give more attention to the work
environment so that employee performance can be better. However, in two years there
are not a few unhealthy work environments, many problems arise among employees. This
can lead to an unhealthy work environment. The work environment is closely related to
the performance of each employee.
2.4. Organizational Commitment
Organizational commitment is the degree to which employees are involved in their
organization and wish to remain a member, which includes an attitude of loyalty and
willingness of employees to work optimally for the organization where the employee
works. Organizational commitment is the attitude or form of a person's behavior towards
the organization in the form of loyalty and achievement of the vision, mission, values and
goals of the company (Situmorang et al., 2017 and Yahya et al., 2018). Someone is said
to have a high commitment to the organization, can be identified by characteristics such
as trust and strong acceptance of the goals and values of the unit, a strong willingness to
work for the organization and a strong desire to remain a member or it. There are three
forms of dimensions of one's organizational commitment, namely: (Pohan et al., 2018)
a. Affective commitment
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This commitment refers to the emotional relationship of members to the
organization. People want to continue working for the organization because they agree
with the goals and values. People with a high level of affective commitment have a desire
to remain in the company because they support the goals of the organization and are
willing to help to achieve these goals.
b. Continuous commitment
This commitment refers to the desire of employees to remain in the organization
because of the calculation or analysis of profit and loss where the perceived economic
value of surviving in an organization is compared to leaving the unit (Erlina et al., 2018).
The longer employees stay with their organization, the more they are afraid of losing what
they have invested in the unit.
c. Normative commitment
This commitment refers to the feelings of employees where they are required to remain
in their organization because of pressure from others. Employees who have a high level
of normative commitment will pay great attention to what others say about them if they
leave the company. They do not want to disappoint their superiors and are worried that
their coworkers think extremely of them because of the resignation.
3. Methodology of Research
This study is categorized as Correlational Research. In this study, researchers try
to describe the present conditions in the quantitative context reflected in the variables
(Lubis et al., 2016; Sadalia et al., 2017; Agustina et al., 2018; Muda et al., 2018; Sari et
al., 2018; Tambunan et al., 2018 and Tripriyono et al., 2018). Correlation or correlational
research is a study to determine the relationship and the level of relationship between two
or more variables without any attempt to influence these variables so that there is no
variable manipulation. The relationship and level of variables is significant because by
knowing the level of relationships that exist, researchers will be able to develop it in
accordance with the research objectives. This type of research usually involves a
statistical measure/level of relationship called correlation. Correlational research uses
instruments to determine whether, and to what degree, there is a relationship between two
or more variables that can be quantified (Maksum et al., 2014; Muda et al, 2014; Muda
and Rafiki, 2014; Rasdianto et al., 2014; Lubis et al., 2016; Muda, 2017; Lubis et al.,
2018; Yahya et al., 2017; Marhayanie et al., 2018; Muda et al., 2018 and Nasution et al.,
2018). Correlation research is one part of ex-postfacto research because researchers
usually do not manipulate the state of the existing variables and immediately look for the
existence of the relationship and the level of variable relations reflected in the correlation
coefficient. Correlation research into description research because the research is an
attempt to describe the conditions that have occurred.
The population in this study was the nurses who have made turnover and are
working in private hospitals in Binjai City, Indonesia. There were 60 respondents taken
as the sample of study. The data were analyzed using multiple linear regression test. The
data were collected through interviews and questionnaires, then were individually (t test)
and simultaneously (F test) tested. The t test basically shows how far the influence of an
independent variable individually explains the variation of the dependent variable (Muda,
2010; Muda, 2014; Handoko et al., 2017; Sirojuzilam et al., 2017; Syahyunan et al., 2017;
Tarmizi et al., 2017; Sihombing et al., 2018 and Erwin et al., 2018). F test is used to find
out whether the independent variables simultaneously have a significant effect on the
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dependent variable. The degree of trust used is 5%. If the F value of the calculation results
is greater than the value of F table then an alternative hypothesis stating that all
independent variables have a significant effect on the dependent variable. The coefficient
of determination aims to measure how far the ability of the model in explaining the
variation of the dependent variable. Regression partial testing is intended to find out
whether the independent variables individually have an influence on the dependent
variable with the assumption that the other variables are constant (Khaldun et al., 2014;
Lutfi et al., 2016; Mahdaleta et al., 2016; Hasan et al. 2017; Ferine et al., 2017; Nasir et
al., 2017; Erlina et al., 2018 and Nasution et al., 2018). Statistic test to find out the effect
of job satisfaction, work environment, and organizational commitment on turnover, either
partially or simultaneously. The independent variables of this study are job satisfaction,
work environment, and organizational commitment, while the dependent variable is
turnover.
4. RESULTS AND DISCUSSION
4.1. Result
4.1.1. Respondents Characteristics
In this research, most of the respondents, 25 respondents (41,6%), are aged 20-29
years. The majority of respondents, 55 respondents (91,6%), are female. The majority of
respondents, 36 respondents (60%), have Diploma-III Degree. The majority of
respondents, 45 respondent (75%), have experience for under 10 years.
4.1.2. Results of Validity Test
The results of the study are valid if there are similarities between the data collected
and the data that actually occurs in the object under study. A reliable instrument is an
instrument that when used several times to measure the same object, will produce the
same data. By using valid and reliable instruments in data collection, it is expected that
the results of the research will be valid and reliable. So a valid and reliable instrument is
an absolute requirement to get valid and reliable results (Erlina et al., 2017; Muda et al.,
2018; Pohan et al., 2018 and Sirojuzilam et al., 2018). This does not mean that by using
valid instruments and automatic samples of research results to be valid and reliable, there
are still other influences such as the object under study and the ability of researchers to
use instruments in collecting data. Valid instruments must have internal and external
validity. Instrument that has internal or rational validity, if the criteria in the instrument
rationally (theoretically) reflect what is measured. Reliable research results when there
are similar data in different times (Gusnardi et al., 2016; Achmad et al., 2017; Azlina et
al., 2017; Badaruddin et al., 2017; Muda et al., 2017; Muda, 2017 and Muda et al., 2018).
A valid instrument means that the measuring instrument used to obtain the data is valid.
To test empirical validity can use product-moment correlation analysis with deviation
numbers. The value of r is then consulted with r table (critical). If r count from the formula
above is greater than r table then the item is valid, and vice versa (Suriadi et al., 2015;
Nurzaimah et al., 2016; Sirojuzilam et al., 2016; Nurlina and Muda, 2017; Situmorang et
al., 2017; Erlina and Muda, 2018). The instrument's internal validity in the form of tests
has construct validity and content validity. Whereas for non-test instruments used to
measure attitudes simply meet the construction validity. Based on the results of validity
test, the r count value of each item of questionnaire is greater than 0,355, it shows that all
items are valid, means that all questions in the questionnaire are able to disclose
something measured from the questionnaire.
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4.1.3. Results of Reliability Test
A test is said to have high reliability if the test provides steady (fixed) results even
if given at different times to the same respondent. The test results are fixed or if they
change, the change is not significant, the test is reliable. Therefore reliability is often
called trustworthiness, reliability, constancy, consistency, stability, and so on. Reliability
concerns the problem of the accuracy of the measuring instrument (Sihombing et al.,
2015; Dalimunthe et al., 2017; Muda et al., 2016; Sadalia et al., 2017; Marhayanie et al.,
2017; Muda and Erlina, 2018 and Eriadi et al., 2018). This accuracy can be assessed by
statistical analysis to determine measurement errors. Reliability is easier to understand by
paying attention to aspects of stabilization, accuracy, and homogeneity. An instrument is
considered reliable if the instrument can be trusted as a measurement tool for research
data. Reliability can be measured from three criteria, namely stability, dependability, and
predictability. Stability shows the rigidity of a test in measuring the same symptoms at
different times. Dependability shows the stability of a test or how far the test is reliable.
Predictability shows the ability of the test to predict the results on the measurement of
subsequent symptoms. Instrument reliability testing can be done externally and internally.
Externally it is carried out by means of test-retes, equivalents, and combinations.
Internally it can be tested by analyzing the consistency of the items on the instrument
(Muda et al., 2017). Reliability testing is done by testing the two equivalent instruments
several times to the same respondent. So, this method combines both methods above.
Instrument reliability is done by correlating two instruments, after which they are
correlated in the second test, and then correlated cross-linked. The degree of this
relationship is indicated by the reliability coefficient that moves from 0 to 1 (Dalimunthe
et al., 2016; Erlina et al., 2017; Hutagalung et al., 2017 and Muda and Nurlina 2018). If
the coefficient is getting closer to 1 then the more reliable and vice versa. In general,
experts provide a minimum standard of reliability coefficient equal to or greater than 0.6.
Reliability refers to the determination / constancy of the tool in assessing what is desired,
meaning that the ability of the tool to be used will provide relatively the same results.
Table 2. Results of Reliability Test
Question
Cronbach's Alpha
Job Satisfaction
0,856
Work Environment
0.823
Organizational
Commitment
0.835
Source: Primary Data, 2018 (processed).

Information
Reliable
Reliable
Reliable

It can be seen that chronbach’s alpha of each variable is greater than 0,60. It shows
that all items are reliable, it means that the responses provided by the respondents towards
the questions are consistent or stable over time.
4.1.4. Results of Normality Test
Normality test as a normal form or not the data used, some even consider this is a
normal test of a model. A data has a tendency towards a type of distribution, such as:
Binomial, Hypergeometry, Poisson, Normal, Weilbul, etc. The type of data distribution
can be determined from the characteristics of the data itself, it can also be tested whether
the data has a tendency towards a distribution one of them is normal distribution (Muda
et al., 2015 and Muda and Dharsuky, 2016). In this research, the significance value
obtained is 0,074 > 0,05, it means that the data are normally distributed.
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4.1.5. Results of Multicollinearity Test
Multicollinearity is one of the tests of the classic assumption to identify a
regression model can be said to be good or not. Conceptually, Multicollinearity is a
situation where there are two correlating variables. The existence of a relationship
between independent variables is something that cannot be avoided and is indeed needed
so that the regression obtained is valid (Muda et al., 2018). However, a linear relationship
must be avoided because it will cause a failed estimation (perfect multicollinearity) or
difficult in inference or imperfect multicollinearity (Erlina and Muda, 2018).
Multicollinearity test is conducted to see whether there is a relationship between the
perfect relationship between independent variables. If in the test it turns out that there is
a conclusion that the independent variables are interdependent, then the test cannot be
carried out in the next stage which is caused by the non-determination of the variable
regression coefficient cannot be determined and the standard error value becomes infinite.
Table 2. Results of Multicollinearity Test
Variable

Significance
Job Satisfaction
0,362
Work Environment
0,421
Organizational Commitment
0,590
Source: Primary Data, 2018 (processed).

VIF
2,763
2,374
1,695

Information
No Multicollinearity
No Multicollinearity
No Multicollinearity

The tolerance values are 0,362; 0,421; 0,590 and VIF values are also lower than 10
at 2,763; 2,374; 1,695. Thus, it can be concluded that in the regression between the
independent variables Job Satisfaction (X1), Work Environment (X2) and Organizational
Commitment (X3) and turnover (Y) has no multicollinearity between the dependent
variables.
4.1.6. Results of Heteroscedasticity Test
Heteroscedasticity test is used to determine whether or not there is a deviation
from the classical heteroscedasticity assumption, namely the existence of variance
inequality of residuals for all observations in the regression model (Tarmizi et al., 2017;
Muda and Nurlina, 2017; Muda & Naibaho, 2018 and Muda & Hasibuan, 2018).
Heteroscedasticity is one of the factors that causes simple linear regression models to be
inefficient and accurate, also resulting in the use of maximum likelihood method in
estimating regression parameters (coefficients) will be disrupted (Muda and Hutapea,
2018). The impact that will occur if there are heteroscedasticity conditions is difficult to
measure the actual standard deviation, can produce a standard deviation that is too wide
or too narrow. If the error rate of variance continues to increase, the level of trust will be
narrower. Regress between the independent variables with the absolute value of the
residuals. If the significance value between the independent variable and the residual
absolute is more than 0.05, there is no heteroscedasticity problem.
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Source: Primary Data, 2018 (processed).
Figure 1. Scatterplot Diagram

From the output it can be seen that the dots do not form a clear pattern, and the
dots spread out above and below the 0 number on the Y axis. So it can be concluded that
there is no heteroscedasticity issues in the regression model.
4.1.7. Determination
The correlation coefficient value of 0,825 indicates that the correlation between the
dependent variable (Y) and the independent variables (X1, X2, X3) is high. If R > 0,05,
the correlation is high (Muda, and Dharsuky, 2015; Muda and Windari, 2018). The
coefficient of determination value (R Square) of 0,663, means that 66,3% turnover is
influenced by job satisfaction, work environment and organizational commitment, while
the remaining 33,7% is influenced by other variables other than the independent variables
used in this study.
4.1.8. Results of Simultaneous Test (F Test)
The F count value of 39,73 is greater than the F table value of 2,77 (F count > F
table) with a significance level of 0,05. With a probability of 0,00 or less than 0,05, then
H0 is rejected and H1 is accepted, in other words there is a simultaneous and significant
effect of job satisfaction, work environment and organizational commitment as the
independent variables on turnover on nurses in private hospitals in Binjai City.
4.1.9. Results of Partial Test (t Test)
Based on the results of t test partially, all variables (job satisfaction, work
environment, and organizational commitment) have significant effect on turnover.
4.2. Discussion
In this research, job satisfaction variable has a positive and significant effect on
the turnover of nurses in private hospitals in Binjai City. Based on the results of the
analysis, the regression equation obtained explains that the coefficient path of regression
of the independent variables, consisting of X1 (Job Satisfaction), X2 (Work
Environment), X3 (Organizational Commitment), has a positive effect on the turnover on
nurses in private hospitals in Binjai City. This is supported by the correlation coefficient
value (R) obtained, when getting tabulated into the interpretation of multiple correlation
coefficient at coefficient interval, that is at the strong correlation level. It means that the
correlation of job satisfaction, work environment and organizational commitment on the
turnover on nurses is at the strong correlation level. The coefficient of determination
value obtained, with the coefficient of determination (R Square) of 0,663, means that
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66,3% turnover is influenced by job satisfaction, work environment and organizational
commitment, while the remaining 33,7% is influenced by other variables other than the
independent variables used in this study.
4.2.1. The Effect of Job Satisfaction on turnover
It can be seen that the value of job satisfaction from the results of multiple
regression coefficient of 0,202 with a t count of 2,334 at a significance level of 0,003 that
is less than 0,05 means that the regression model has a positive and significant effect or
the H1 in this study, which states that job satisfaction has a positive and significant effect
on turnover on nurses, is accepted. The job satisfaction gained by the nurses in private
hospitals in Binjai city is quite high, but it is undeniable that most of the nurses will be
looking for more promising jobs in regarding of compensation, career and so on. They
will tend to seek more satisfaction from other companies.
4.2.2. The Effect of Work Environment on turnover
Work Environment Variable (X2): Based on the table, it can be seen the t count
value for X2 is 2,621, greater than the t table (t count > t table; t table = 2), and the
significance level is 0,011, so that the probability is less than 0,05 (p < 0,05). It means
that the Work Environment variable has significant effect on turnover variable. Although
the work environment supports the nurses in working but it does not guarantee the nurses
to not to do the turnover. It can be seen from the results of the questionnaire, that most of
the questions concerning work environment, are responded positively. The work
environment is the condition around the workers when the worker performs his duties
which this condition has an influence on the worker while carrying out his work in the
framework of running the company's operations. The work environment has an important
meaning for workers in completing their work. The main objective of setting up the work
environment is the increase in company productivity. Therefore the provision of good
work environment facilities is sufficient, do not let the workforce feel too spoiled in the
work, so that the results achieved are not as expected. In connection with this, the
planning and regulation of the work environment cannot be ignored, because it affects the
operation of the company
4.2.3. The Effect of Organizational Commitment on turnover
Work Environment Variable (X2): Based on the table, it can be seen the t count
value for X3 is 2,435, greater than the t table (t count > t table; t table = 2), and the
significance level is 0,018, so that the probability is less than 0,05 (p < 0,05). It means
that the Organizational Commitment variable has significant effect on turnover variable.
The private hospitals in Binjai City have nurses with fairly high commitment, but it is
unfortunate if the nurses who have worked there still want to leave the company because
of getting a more interesting offer from other companies, so that makes the company must
find new workforces to replace the nurses who leave the company. Nurses with a high
level of commitment to the company are expected to keep serving or working with all the
hearts in the company, thus reducing turnover. However, the fact is that the nurses in
private hospitals tend to do turnover despite having a high commitment to the company
caused by the absence of bond as obtained by the nurses with civil servant status.
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4.2.4. The Effect of Job Satisfaction, Work Environment, and Organizational
Commitment on turnover
There are some effects of job satisfaction, work environment and organizational
commitment on turnover on nurses as seen from F count value of 39,73, greater than the
F table of 2,77, with a significance level of 0,05 or of less than 0,05.
5. CONCLUSIONS AND SUGGESTIONS
5.1. Conclusion
There is a significant and simultaneous effect of the independent variables job
satisfaction, work environment, and organizational commitment on turnover on nurses.
Job satisfaction, work environment, and organizational commitment have a positive and
significant effect on turnover on nurses in private hospitals in Binjai city.
5.2. Suggestion
1. For Private Hospitals in Binjai City
In order to maintain productive employees and those with high achievement, it is
suggested to the management of private hospitals in Binjai City to make improvements
in all areas of human resources management. The especially for the recruitment and
placement of workers by considering the tendency of new employees in searching for
identity in the world of work who put career as the main factor. The human nature in
which employees are always less satisfied with what has been gained from work, create
a good work environment that enables all staff to always work in a conducive
environment and to improve the commitment between the organization and the nurses.
2. For Future Researcher
The variables studied are job satisfaction, work environment, and organizational
commitment. These variables can be used as preliminary data for future research in
developing similar research, to be able to find out the cause of turnover. It is expected
that future research to explore other variables that have not been identified in this
research.
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Abstract
This study aims to analyze the influence of the reference group to the image of modern retail in
Medan. The research population is modern retail consumers in Medan.The samples in this study
were consumers who shop at Indomaret, Alfa Mart and Alfa Midi modern retailers in Medan City,
Indonesia and tthe sample size obtained was 204 by the fraction sample method. This study
analysis uses a Structural Equation Modeling (SEM). The results concluded that the reference
group has a significant effect on the modern retail images.
Keywords: consumers, reference group, image of modern retail
JEL Code: D91, L81, M31.

1. INTRODUCTION
The retail marketing tends to change, due to changes in consumer behavior in
shopping, consumer needs, technological changes and business development. Nowadays,
many modern retails are growing rapidly and going to compete with another modern
retail, and even online retailers in Medan, Indonesia. In the modern era, the growth of
modern stores, such as Indomaret, Alfamart and Alfa Midi, is very rapid in the distribution
of Medan. Modern shops can be found in every region of a particular area and even
coincide with another retail. The competition of modern retail businesses encourages the
indulgence on the quality of service (QoS) to consumers to fulfill the needs of daily living
with the concept of complete needs, pleasant atmosphere of comfort, with organized retail
patterns and sustainable marketing. Modern retail businesses in Indonesia have generally
proven their reliability and existence, supermarkets thrive in strategic places. This
explosion of growth was due to the population growth and increasing income of the
population (Khodami et al., 2011, Makgosa, 2011, Tarmizi et al., 2016; Muda et al.,
2018). The image of modern retail will be influenced by reference group as well. In line
with what Dawson (2010) stated, that the reference group has a positive and significant
effect on the image of the institution. Reference group can provide good information to
prospective customers regarding to the recommended condition of modern retail, so that
prospective consumers will assume that the image of modern retail is positive. Moreover,
Frouzan et al., (2012) stated that there is a reference group influence on the image of the
institution. Meng et al., (2007) believes that shopping becomes a leisure pursuit. He added
that due to the rapid development of shopping centers, both retailers and developers are
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trying to make it more than a pleasure activity. If the store atmosphere is well managed
and making consumers feel comfortable, the consumers are going to linger in the store. It
will stimulate the growth in the number of buyers that will increase retail marketing
performance (Balakrishnan, 1996; Ailawad et al., 2001; Situmorang et al., 2017 and
Marhayanie et al., 2018).
Store atmosphere which is made as attractive as possible can have a positive effect
and will provide benefits for the company (Alves and Raposo, 2010; Pragita et al., 2013
and Lily, 2014). Four determinants to assess store atmosphere according to Berman
(2002) are: exterior, general interior, store layout, interior display. This store atmosphere
greatly affects consumer psychography. Ndubisi (2005) defines psychography as a study
of what constitutes a consumer psychologically. There are two concepts in psychography,
the first, giving an image of the psychological characteristics of consumers that is more
at identification of consumer personality (self concept). Second, looking at psychography
as a study of activities, interests, opinions. But in practice, psychographics are used to
measure the lifestyle of consumers by analyzing activities-interests, and opinions.
Activities explain how consumers observe places that will be used as shopping targets.
Sales growth continues to increase every year in line with the increase in new store
openings nationally every year, which is shown in the following Table 1:
No
1
2
3
Source :

Table 1. The Growth of Modern Retail Stores Nationally from 2013 to 2016
Brand
2013
2014
2015
2016
ALFA MIDI
719
843
1.063
1.222
ALFA MART
8557
9600
11.115
12.366
INDO MARET
8814
9300
12.195
13.900
Annual Report PT. Midi Utama Indonesia.Tbk , PT. Sumber Alfaria
Trijaya, Anual Report PT. Indoritel Makmur Internasional.tbk.(2017).

2017
1300
12.710
14.200

The rapid growth of the e-commerce market share in Indonesia is beyond doubt.
Data from the ICD research institute predicts that the e-commerce market in Indonesia
will grow 42% from 2012-2017. Some large VC (Venture Capital) such as Rocket
Internet, Cyber Agent, East Ventures, and Ideo Source have even invested in e-commerce
companies which are based in Indonesia, such as Lazada and Zalora,
Berrybenka,Tokopedia, Bilna, Saqina, VIP Plaza, Ralali and many more. They are some
examples of e-commerce companies that are successful in exploiting e-commerce market
opportunities in Indonesia (Sadalia et al., 2017 and Tambunan et al., 2018). Supported by
the number of internet users reaching 82 million or around 30% of the total population in
Indonesia, the e-commerce market will be a threat for modern retails. It can happen if they
do not continuously carry out various reinforcement to strengthen their marketing
strategies, especially strategies in the reference group, perceived value, organized retail,
continuously improve and modify store atmosphere and consumer psychography for
modern retails (Pelham, 1997 and Cheng et al., 2009). In this study the Exogenous
Reference Group variables include three constructs, namely: Informational Influence,
Normative Influence and Identification Influence. Exogenous variables perceived value
includes six constructs (Pelman,1999; Heinonen, 2004; Chu, 2009; Helena, 2010 and
Chen et al.,2013), namely: costs incurred by customers according to the services offered,
costs incurred by customers for the company's products/services are the same as customer
costs for similar company, costs incurred by customers can be adjusted to
products/services offered, the company is flexible in responding to customer requests, the

68 Vol. IV│ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

company has the ability to customize products and services according to customers' tastes,
the company can change the way it serves customers to be easier.
2.1. Literature Review
2.1.1. Reference Group
According to Kotler (2012), the reference group is a group that has a direct or
indirect influence on a person's attitude and behavior. According to Zia (2011), a reference
group (preference group) is an individual or group of people that significantly affects
someone. According to Dhurup et al., (2013) the reference group is defined as a person
or group of people who significantly influence an individual's behavior. Indirect reference
group consists of people or groups who each have no direct contact, such as movie stars,
sports heroes, political leaders, or people who are well-dressed and look attractive on a
street corner (Schiffman, et al, 2012). Reference group is very important things and ideas
that have a big influence on consumer behavior. Thus, a reference group is any person or
group that is considered as a comparison (reference) for someone in forming general or
special values, or in behaving. From a marketing perspective, a reference group is a group
that is considered as a reference basis for someone in determining their purchasing or
consumption decisions.
Reference group is group of people who are considered capable of having influence,
aspirations and even behavior towards others directly. Moreover, they are also considered
as a comparison for someone in forming general/special values and attitudes or specific
guidelines for reference group behavior providing standards that can be perspective for
determinants about how someone thinks or behaves and this group is useful as someone's
reference in decision making. Reference group has influence in consumers’ decision
making. This group always gives color or input even influences someone in doing
something in the purchase (Heung, 2012; Hussain et al., 2012; Rena, 2013 and Handoko
et al.,2017). Influences of reference group according to Hsiung, et al., (2013), there are
three influences of reference group, namely:
1. Informational influence occurs when an individual uses the behavior and opinions of
reference group members as a useful contribution of information. This informational
influence can provide an overview, knowledge and information needed by consumers
in decision making.
2. Normative influence, sometimes refers to utilitarian influences, occurs when
individuals meet group expectations to get direct rewards for avoiding sanctions. This
influence is also useful for groups of consumers who want rewards from a decision in
a purchase made by consumers (Slater, 1994; Swinyard, 1997; Singh, 2007 and
Srivastava, 2008).
3. Identification influence, also referred to as Value-Expressive influence, occurs when
individuals have experienced internal values and norms. Based on these opinions, it
can be concluded that the reference group is someone or group that influences a
person's behavior in the process of purchasing a product or service.
2.1.2. Institutional Image
Image is a function of consumer experience and expectations. When consumers
build expectations and reality of experience in the form of technical and functional service
quality. Image of Modern Retail that is less tangible or clear may affect employees'
attitudes towards the company where they work. Dimensions of Institutional Image
according to Kotler and Keller (2006) are explained through the function of brand equity,
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that the brand equity will be higher along with the increasing dimensions of the
Institutional Image itself; the dimensions of the Institution Image are as follows:
1. company recognition
2. afinity
3. company reputation
4. company loyalty
5. domain
6. Other assets such as patents, trading stamps, and distribution channels
2.1.3. Modern Retails
According to Pride (2014) Retailing focuses on activities that are needed to
facilitate exchanges with the ultimate consumers. Retail is entered into for personal,
family or household purposes. Retail activities usually take place in a service
establishment. Retail sales are more focused on serving home consumers who always
shop to meet their needs. According to Kocamaz and Yalcin (2003), "Retail mix is a
combination of retail factors used to satisfy customer ne, eds and influence their decision
to buy". These factors are location merchandise, price, promotion, service and store
atmosphere. According to Kotler (2015) retails are all activities that involve the sale of
goods and services directly to end consumers for personal use not for business.
2.1.4. Framework
The conceptual framework of this research is as follows:
Reference
Group (X)

Image of Modern
Retail (Y)

Figure 1. Research Conceptual Framework Model

3. RESEARCH METHOD
Descriptive research aims to obtain an overview of the research variables. The unit
of analysis of this study is the chosen Modern Retails limited to Alfa Mart, Alfa Midi and
Indo March in Medan. The observation unit is consumers who shop at Alfa Mart, Alfa Midi
and Indo March and shop employees (modern retails). The modeling and solution technique
that will be used as an analysis tool in this dissertation is SEM-AMOS. The research method
used is the survey research method. The reason why using survey method is because data
for descriptive research can be done through several techniques: surveys, primary data, and
observations (Umar, 2003; Nasreen et al, 2010; Muda et al., 2017; and Sihombing et al.,
2018). Operationalising Variables shows in Table 2:
Table 3. Definitions of Operationalising Variables and Research Indicators
No
1

Variable
Reference
Group (X)

Definition
Individuals or groups that
encourage customers to buy a
particular product consisting of
normative reference group
including friends and family,
comparative reference group
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2.Normative
influence,
refers
to
utilitarian
influences, occurs when
an individual fulfills
group expectations for
immediate reward to
avoid sanctions.
3.Identification influence,
occurs
when
an
individual
has
internalized group values
and norms.
(Kotler and Armstrong, et
al, 2014)
Likert

The image of the institution as the
creation and development of a
positive image for a brand, can be
measured through indicators on the
dimensions of brand value, brand
characteristics,
and
brand
associations.

1. company recognition
2. afinity
3. company reputation
4. company loyalty
(Source: Kotler, 2002)

3.1. Data Source, Research Population and Research Sample
3.1.1. Research Population
Population is the overall unit of analysis that becomes the focus of attention in
research. The population in this study are consumers who shop in modern retail (focus on
the consumers of Alfa Midi, Alfa Mart and Indomaret) in Medan in 21 sub-districts, which
are divided into several clusters based on population grouping in the sub-districts of
Medan, Indonesia.
3.1.2. Research Sample
Determination of the sample uses proportional purposive random sampling
technique (Sugiyono, 2002).
Table 2. Calculation on Determination of Number of Samples from Each Strata
No
1

Sub-district
Medan Tuntungan

Number of Sample
68.438: 2.006.142 x 204
=

7

2

Medan Johor

108.911: 2.006.142 x 204

= 11

3

Medan Amplas

104.455: 2.006.142 x 204

= 11

4

Medan Denai

133.742: 2.006.142 x 204

= 14

5

Medan Area

108.317: 2.006.142 x 204

= 11

6

Medan Kota

82.901: 2.006.142 x 204

=

8

7

Medan Maimun

47.137: 2.006.142 x 204

=

5

8

Medan Polonia

49.040: 2.006.142 x 204

=

5

9

Medan Baru

42.221: 2.006.142 x 204

=

4

10

Medan Selayang

81.035: 2.006.142 x 204

=

8

11

Medan Sunggal

106.759: 2.006.142 x 204

= 11

12

MedanHelvetia

136.216: 2.006.142 x 204

= 14
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13

Medan Petisah

66.070: 2.006.142 x 204

=

7

14

Medan Barat

77.839: 2.006.142 x 204

=

7

15

Medan Timur

110.492: 2.006.142 x 204

= 11

16

Medan Perjuangan

99.580: 2.006.142 x 204

= 10

17

Medan Tembung

135.188: 2.006.142 x 204

= 14

18

Medan Deli

141.787: 2.006.142 x 204

= 14

19

Medan Labuhan

100.184: 2.006.142 x 204

= 10

20

Medan Marelan

112.563: 2.006.142 x 204

= 12

21

Medan Belawan

93.356: 2.006.142 x 204

Total Number
Source: Data processed (2018).

=

10
204

3.1.3. Structural Equation Model
The mathematical equation for the measurement model is as follows:
Table 3. Measurement Equation Model
Variable

Reference Group (X)

Image of Modern Retail
(Y)

Indicator
X1.1
X1.2
X3.1
X4.1
X5.1
Z1.1
Z1.2
Z1.3
Z1.4
Z1.5

Measurement Equation
X1.1 = λ1.1 X1.1 +
X1.2 = λ1. 2X1.2 +
X1.3 = λ1. 3X1.3 +
X1.4 = λ 1.4X1.4 +
X1.5 = λ 1..5X1.5 +
Y1.1 = β1.1 Y1.1 +
Y1.2 = β1.2Y1.2 +
Y1.3 = β13Y1.3 +
Y1.4 = β1.4Y1.4 +
Y1.5 = β1.5Y1.5 +

δ 1.1
δ1. 2
δ1. 3
δ1. 4
δ1. 5
ε1.1
ε 1.2
ε1.3
ε1.4
ε1.5

3.1.3.1. Structural Model Testing
The final results of the structural model testing and the significance of the model
are carried out using the bootstrap method (non-parametric method) because PLS does
not use the assumption that data is normally distributed so that parametric testing of
significance cannot be done (Hair et al., 2015).
3.1.3.2. Effect Size (f2)
Effect size is used to see the effect of each exogenous latent variable in forming
endogenous latent variables (Marhayanie et al., 2017; Muda et al., 2018 and Yahya et al.,
2018). Effect size measures the contribution between each variable to the formation of
R2. Calculation of effect size as follows:
𝑓2 =

𝑅 2 𝑀𝑜𝑑𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑀𝑜𝑑𝑒𝑙 − 𝑅 2 𝑁𝑜𝑛 − 𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑀𝑜𝑑𝑒𝑙
1 − 𝑅 2 𝑀𝑜𝑑𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑀𝑜𝑑𝑒𝑙

The value of f2 determines the dimensiaon of the influence of each variable. The
reference value used are 0.02; 0.15, and 0.35 which indicate weak, moderate, and strong
influences (Hair et al., 2014). By knowing the effect size of each exogenous variable, we
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can find out the importance of the variables that form the endogenous variables of the
study.
4. RESULT AND DISCUSSION
4.1. Result
4.1.1. Characteristics of Respondents
Table 4. Characteristics of Respondents based on Gender
Gender
Number (Person)
Men
98
Women
106
Total
204
Source : Data Tabulation (2018).

(%)
48 %
52 %
100 %

The results of research based on gender on Table 4 show that men are 98 people
(48%) and women are 106 people (52%). The data shows that more women came to shop
at Alfa Mart, Alfa Midi and Indomaret which were respondents in this study.
4.1.2. Validity and Reliability Testing
4.1.2.1. Reference Group Variable (X)
The test result of the validity of the Reference Group variable (X) can be seen in Table 5
below:
Table 5. Testing Validity of Reference Groups (X)
Questionnaire Item Question
Reference Group 1
Reference Group 2
Reference Group 3
Reference Group 4
Reference Group 5
Source: data processed (2018).

Conclusion Criteria
rcount
rtable
0,545
0,300
0,589
0,300
0,602
0,300
0,561
0,300
0,596
0,300

Conclusion
Valid
Valid
Valid
Valid
Valid

Table 5 shows that each questionnaire from the Reference Group variable (X) has
rcount> rtable which means that the score of the question is positively correlated with the
total score of the construct, so it can be concluded that Ha is accepted and H0 is rejected.
In other words, each questionnaire from the Reference Group variable has a valid value,
so it can be stated that each instrument that is an indicator of the Reference Group variable
is able to measure these variables.
4.1.2.2. Image of Modern Retail Variable (Y)
The results of testing the validity of Modern Retail Image (Y) variables as
follows:
Table 6. Testing Validity of Image of Modern Retail (Y)
Questionnaire Item Question
Image of Modern Retail 1
Image of Modern Retail 2
Image of Modern Retail 3
Image of Modern Retail 4
Image of Modern Retail 5
Source: data processed (2018).

Conclusion Criteria
R count
R table
0,532
0,300
0,503
0,300
0,485
0,300
0,562
0,300
0,488
0,300

Conclusion
Valid
Valid
Valid
Valid
Valid

The Table 6 shows that each questionnaire from the Image of Modern Retail
variable (Y) has rcount> rtable, which means that the score of the question is positively
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correlated with the total score of the construct, so it can be concluded that Ha is accepted
and H0 is rejected. In other words, each questionnaire from the Modern Retail Image
variable has a valid value, so it can be stated that each instrument is a variable indicator
of Image of Modern Retail.
4.1.3. Reliability Testing
Based on the dat processed results is found:
Table 7. Testing Reliability of Research Instrument
Conclusion Criteria
rcount
rtable
Reference Group
0,798
0,600
Image of Modern Retail
0,747
0,600
Source: data processed (2018).
Construct Variable

Conclusion
Realible
Realible

The Table 7 shows that the seven construct variables in this study have met the
reliability element of this study. Thus all research instruments can represent the research
variables which can be carried out on the next test.
4.1.3. Structural Equation Modelling Analysis (SEM)
Univariate Normality test results are in the following Table 8:
Table 8. Univariate and Multivariate Normality Test Result
Variable
min
max
skew
KPR5
3.000
5.000
-.211
KPR4
3.000
5.000
-.381
KPR3
3.000
5.000
-.161
KPR2
3.000
5.000
-.165
KPR1
3.000
5.000
-.241
CRM5
3.000
5.000
-.026
CRM4
3.000
5.000
.020
CRM3
3.000
5.000
.144
CRM2
3.000
5.000
.043
CRM1
3.000
5.000
-.032
Multivariate
Source: Data processed, (2018).

c.r.
-1.231
-2.220
-.939
-.964
-1.403
-.153
.115
.841
.249
-.186

kurtosis
-.818
-.880
-.765
-.626
-.880
-.706
-.342
-.523
-.266
-.895
14.507

c.r.
-2.384
-2.565
-2.232
-1.824
-2.567
-2.058
-.998
-1.526
-.774
-2.608
2.036

The Table 8 shows that univariate C.R. from Kurtosis show several values that
are more than ± 2.58. Some indicators that show values exceeding the expected value
of ± 2.58 are CRM_1 with a value of C.R. amounting to -2.608, then the SA_2
indicator with a value of C.R. amounting to 2.687, then the indicator ND_2 with the
value C.R. amounting to 2,673. Univariate indicators are not normal. Test results for
the Goodness of fit Index: The Structure Equation Modeling can be arranged in the
following Table 9:
Table 9. Goodness of fit Index Testing
No

Goodness of fit

1

Chi Square

2
3
4
5
6

Probability
IFI
TLI
CFI
NFI

Cut of Value
≤ Chi Square-tabel in sig. 5%
(0.05)(565,748)
>0,05
>0.95
>0.90
>0.90
>0.90
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0,983
0,980
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0,019

fit

4.1.4.Influence Analysis
This hypothesis testing is based on the following Table 10:
Table 10. Estimation Result of C.R (Critical Ratio ) and P-Value
Citra_Ritel_Modern
<--- Reference_Group
Source: Data Processed, 2018

Estimate
.263

S.E.
.105

C.R.
2.512

P
.012

Label
par_38

The Table 10 shows that the Reference Group probability value influences the
Image of Modern Retail of 0.012. The probability value is smaller than 0.05 (0.012 <0.05)
so that it can be concluded that the Reference Group has a significant effect on Image of
Modern Retail. To find out how much influence of the Reference Group, Perceptive
Value, Organized Retail, Store Atmosphere and Consumer Psychography affect Image
of Modern Retail and Retail Marketing Performance are indicated by the value of
Standarized Estimates (Shukla and Jain, 2007; Satish and Raju, 2010). Standarized
Estimates value of this research can be seen in the following Table 11:
Table 11. Standardized Estimates
Image of _Modern_Retail <--Source : Data processed (2018)

Reference_Group

Estimate
.210

4.1.5. Influence of Reference Group on Image of Modern Retail
The Table 11 shows the Reference Group Probability value affecting the Image of
Modern Retail of 0.012. The Probability Value is less than 0.05 (0.012 <0.05) so it can
be concluded that the Reference Group has a significant effect on Image of Modern Retail.
Reference
Group

pYX
0,210

Image of Modern
Retail

Figure 2. Direct Influence of X on Y

The magnitude of the influence of the Reference Group affects the Image of Modern
Retail indicated by the Standarized Estimates value of 0.210. This means that every time
there is a change in the Reference Group by a certain unit, it will increase the Image of
Modern Retail by 0.210.
4.2. Discussion
The magnitude of the influence of the Reference Group affects the Image of Modern
Retail indicated by the Standarized Estimates value of 0.210. This means that if there is
a change in the Reference Group by a certain unit, it will increase the Image of Modern
Retail by 0.210. The results of this study are in line with Menon research (2006).
Reference group can directly or indirectly influence consumers to trust brand image
(Institutional image). According to Kotler, (2002), the reference group is defined as a
group that has a direct or indirect influence on one's attitude and behavior. It can be
understood that a reference group is a group of certain people who can give
encouragement and influence to customers to buy a particular product that is
recommended, specifically a person or group of people who can provide
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recommendations to prospective consumers in choosing and determining a place to shop
or modern retail where they get daily needs. Referring to the explanation above, this study
uses multiple reference groups as dimensions of the reference group, such as the use of
several reference groups in determining shopping choices, including normative reference
groups and comparative reference groups. Normatively, references can be obtained either
from a group of friends or family that will be measured by indicators of how far the
prospective consumer is able to follow and comply with the norms in the group, as well
as how far the prospective consumer can behave as reference group.
A reference group can be obtained comparatively from a group of community
leaders who are considered to have succeeded or achieved success by gaining comfort
and satisfaction as well as certain self-values of modern retails that consumers are aiming
for. The Reference Group in this study affects the Institutional Image which is something
that can give an impression, either positively or negatively for the community as potential
customers, the dimensions in question include visual logos, product quality, service
quality, awareness of reputation or achievements of modern retails. Reference groups can
provide good information to prospective customers regarding the conditions of the
shopping place or the modern retail destination, so that prospective consumers will
assume that the modern retail image is positive. This is in line with what was suggested
by Chen, et al. (2011) who found that the reference group has a positive and significant
effect on Institutional Image. This research is in line with Anselmsson and Johansson
(2007) who found that reference group has implications for brand relations, brand loyalty,
and choice. Recent research shows that consumers form relationships with brands in ways
that are very similar to how they form relationships with others.The results of the
Reference Group research affect the Image of Modern Retail, means that the Reference
Group is able to provide pressure or influence on the Retail Image that is perceived by
consumers.
5. Conclusion and Sugestion
5.1. Conclusion
Reference Group has a significant effect on Image of Modern Retails. This
means that there is a real and strong influence of the Reference Group on Image of
Modern Retail. The image of modern retail is also influenced by reference groups.
Reference groups can provide good information to prospective customers regarding the
recommended condition of modern retail, so that prospective consumers will assume that
the image of modern retailers is positive.
5.2. Suggestion
1. Further research is needed such as adding emotional branding factors to retail image
as an intervening variable to provide the indirect influence of reference group,
perceived value, organized retail, store atmosphere and consumer psychography on the
image of modern retails.
2. Modern retailers need to carry out periodic market mapping, provide the latest items,
to adjust to the latest and adaptive technological developments, in order to map the
market routinely, quickly find new ways, new items, new entertainment, and
technology so The perceived value of the reference group will influence the Consumer
Psychography of Image of Modern Retail.
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Abstract
In Indonesia, turnover in hospital employees often occurs in private hospitals. Some private
hospitals in Binjai city, find some obstacles in human resources because the turnover rate on
nurses is quite high. Almost all hospitals have an average turnover rate above 10% every year
and it is increasing. Basically, there are no hospitals can avoid the turnover, however, if the high
turnover rate is immediately declined, it is feared to be able to interrupt the service to patients,
and becomes a problem for the hospital as a whole. The purpose of this study is to determine the
influencing factors of turnover on nurses at Private Hospitals in Binjai City, Indonesia. This
research is categorized as Correlational Research. The population of this research was the nurses
who have made a turnover and are working in private hospitals in Binjai City. There were 60
respondents taken as the sample of research. The data were analyzed using multiple linear
regression test. The results showed that there are simultaneously and significant effect on the
following variables; job satisfaction; working environment has positive and significant effect;
organizational commitment has positive and significant effect on turnover on nurses in private
hospital nurses in Binjai city. Based on these results, the most influencing factor on turnover on
nurses is job satisfaction.
Keywords: Nurses, Turnover, Job Satisfaction
JEL Codes: D91, I11, J28, J62, N35.
1. INTRODUCTION

Hospital is one of the service industries that provides healthcare services for all people
without differentiating both social and other statuses. The performance of the
organization can be measured from both medical and non-medical performances in
providing services to patients. The phenomenon that often happens is that the
performance of hospitals that have been very good can be disrupted by some employee
behaviour that is difficult to prevent. One of such behaviour is the employees’ decision
to leave their job (turnover) (Andini, 2010). In Indonesia, turnover in hospital employees
often occurs in private units because private hospitals are one of the companies that have
internally arranged rules and guidelines or commitments that do not take into account the
cost benefit and effectiveness of their employees. On one hand, the demand for health
services for the community requires employees to work professionally and have a high
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workload (Isni, 2015). Based on the results of the survey conducted by the researchers,
there are several private hospitals in Binjai City that have provided turnover data in the
last three years. The following table consists of the data of turnover on nurses in private
hospitals in Binjai City in the period of 2014 – 2016.
Table 1. Turnover Data in the Period of 2014 – 2016
No
1
2
3
4
5
6

Hospital
Bidadari Hospital
Sylvani Hospital
Artha Medica Hospital
AL Fuadi Hospital
Latersia Hospital
Ratu Mas Binjai Hospital
TOTAL

2014
6,8 %
12,8 %
10,1 %
14,2 %
9,6 %
21,3 %
10,43 %

2015
9,7 %
15,8 %
10,4 %
20 %
8,6 %
14,7 %
12,22 %

2016
12, 5 %
12 %
11,8 %
25 %
13,6 %
23,1 %
15, 44 %

Source: HR Department of Hospitals (2017).

Based on the table above, some private hospitals in Binjai city find some obstacles in
human resources because the turnover rate on nurses in private hospitals is quite high.
Almost all hospitals have an average turnover rate above 10% every year and it is
increasing over years. This is in line with the opinion of Langitan (2010), that employee
turnover is up to 12% per year. Meanwhile, according to Aryanto (2011), the turnover of
nurses from the hospital is said to be normal in a range of 5 – 10% per year, and it is said
to be high if it is more than 10%.
2. LITERATURE REVIEW
2.1. Turnover Organization
Turnover is quite detrimental to the company because of the many costs that have
been incurred such as severance pay, non-utilization of facilities to get a replacement
employee who comes out, staffing costs (such as recruitment fees, interviews, tests and
training costs). The real disadvantage is losing productivity until the new employee
reaches the same level of productivity as the old employee who stopped. If employees
consider themselves to be employees who are ineffective, unwelcome or unnecessary, the
employee might be able to get out. "However, if you think that a company should only
employ people who are badly needed, then the idea of moving employees has a good side.
Turnover can have a positive impact on both the company and its own employees. With
employee turnover (turnover) carried out by employees who have less potential will
provide an opportunity for companies to recruit more potential new staff. Meanwhile
employees who have the potential to be able to develop their potential in other companies
than those employees remain in companies that do not respect their potential turnover as
a stop to a permanent working relationship between the company and its employees.
Employee turnover or turnover is the entry and exit of employees from the company to
work in other companies. Employee turnover (labor turnover) is a comparison between
the entry and termination of employees from a company.
2.2. Job Satisfaction
Job Satisfaction is one of the essential tools in human resource management in an
organization is the creation of job satisfaction of employees/employees. The following
meanings of job satisfaction speak of several experts. Job satisfaction, basically is one
psychological aspect that reflects a person's feelings towards his work, he will feel
50

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

satisfied with the suitability between his abilities, skills and expectations with the work
he faces. Satisfaction is actually a subjective condition which is the result of a conclusion
based on a comparison of what an employee receives from his work compared to what is
expected, desired, and thought of as appropriate or entitled to it. While each
employee/employee subjectively determines how satisfying the work is. In general, the
meaning of Compensation relates to financial rewards received by people through their
employee relations with an organization. Job satisfaction is a person's feeling towards his
job. This means that the conception of job satisfaction sees it as a result of human
interaction with the work environment (Kesuma et al., 2018). In addition, a person's
feeling for work is certainly a reflection of his attitude towards work. Basically, job
satisfaction is an individual thing. Each individual will have a different level of
satisfaction according to the system of values that apply in him. This is due to differences
in each individual. The more aspects of work in accordance with individual desires, the
higher the level of perceived satisfaction, and vice versa. In general, the form of
compensation is financial because of monetary expenditures made by the organization.
Compensation can be directly given to employees directly or indirectly. Where employees
receive compensation in non-monetary forms. Compensation is all income in the form of
money, direct or indirect goods received by employees in return for services provided to
the company (Sofiyah et al., 2018 & Dilham et al., 2018). A compensation given by the
company to employees or parties involved in the business process, can take the form of 4
(four) things, namely:
1. Wages or Salaries
Wages are usually related to hourly salary rates (the longer the work, the higher the wage).
Wages are a payment base that is often used for production and maintenance workers.
While salaries generally apply to weekly, monthly or annual rates.
2. Incentives
Incentives are additional salaries above or beyond the salary or wages provided by the
organization. Incentive programs are adjusted to provide additional payments based on
productivity, sales, profits, or cost reduction efforts.
3. Benefits
Examples of company benefits usually include health insurance, life insurance, vacations
borne by the company, pension plans, and other benefits related to employment.
4. Facilities
Enjoyment or facilities such as company cars, club membership, special parking lots, and
so on.
2.3. Work Environment
The work environment is one of the causes of success in carrying out a job, but it can
also cause a failure in the execution of a job, because the work environment can affect
workers, especially the psychological work environment. While the influence itself can
be positive and can be negative. The work environment is a place where employees do
work activities (Erlina et al., 2018). It can bring positive and negative impacts on
employees in order to achieve their work. The work environment in a company is very
important for management. Although the work environment does not carry out the
production process in a company, the work environment has a direct influence on the
employees who carry out the production. The work environment that focuses on its
employees can improve performance. Conversely an inadequate work environment will
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reduce performance. At this time the work environment can be designed in such a way as
to create a working relationship that binds workers in their environment. A good work
environment is a safe, peaceful, clean, not noisy, bright and free from all kinds of threats
and disturbances that can prevent employees from working optimally. A conducive work
environment will have a good impact on the continuity of working employees, on the
contrary, a work environment that is less conducive will have a negative impact on the
sustainability of working employees. A conducive work environment provides a sense of
security and allows employees to work optimally. The work environment can affect the
emotion of employees, if the employee likes the work environment where he works, then
the employee will feel at home in the workplace to do the activity so that the working
time is used effectively and optimally the employee's work performance is also high. The
work environment includes work relationships that are formed between fellow employees
and work relations between subordinates and superiors as well as the physical
environment in which employees work.
The work environment can affect employee emotions. If the employee likes the work
environment where he works, then the employee will feel at home in his workplace to
carry out activities so that working time is effectively used and optimistic that employee
performance is also high. The work environment includes work relationships that are
formed between fellow employees and work relations between subordinates and superiors
as well as the physical environment in which employees work. Work environment and
workers are inseparable, a comfortable work environment will make workers feel at home
in the company. Many employees spend their time working for certain companies until
the next year, the reason is not only because they get a large salary, but they also feel
comfortable while working in the company (Erlina et al., 2018 & Muda et al., 2019).
When the work environment is really uncomfortable, this is felt by one or several
employees, so they can just leave the company. The work environment is critical
important to support employees in carrying out their duties or work. Almost all employees
want a good work environment so they feel at home and comfortable while working. The
work environment is intended not only to the physical environment but also to the social
environment. Company management should also give more attention to the work
environment so that employee performance can be better. However, in two years there
are not a few unhealthy work environments, many problems arise among employees. This
can lead to an unhealthy work environment. The work environment is closely related to
the performance of each employee.
2.4. Organizational Commitment
Organizational commitment is the degree to which employees are involved in their
organization and wish to remain a member, which includes an attitude of loyalty and
willingness of employees to work optimally for the organization where the employee
works. Organizational commitment is the attitude or form of a person's behavior towards
the organization in the form of loyalty and achievement of the vision, mission, values and
goals of the company (Situmorang et al., 2017 and Yahya et al., 2018). Someone is said
to have a high commitment to the organization, can be identified by characteristics such
as trust and strong acceptance of the goals and values of the unit, a strong willingness to
work for the organization and a strong desire to remain a member or it. There are three
forms of dimensions of one's organizational commitment, namely: (Pohan et al., 2018)
a. Affective commitment
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This commitment refers to the emotional relationship of members to the
organization. People want to continue working for the organization because they agree
with the goals and values. People with a high level of affective commitment have a desire
to remain in the company because they support the goals of the organization and are
willing to help to achieve these goals.
b. Continuous commitment
This commitment refers to the desire of employees to remain in the organization
because of the calculation or analysis of profit and loss where the perceived economic
value of surviving in an organization is compared to leaving the unit (Erlina et al., 2018).
The longer employees stay with their organization, the more they are afraid of losing what
they have invested in the unit.
c. Normative commitment
This commitment refers to the feelings of employees where they are required to remain
in their organization because of pressure from others. Employees who have a high level
of normative commitment will pay great attention to what others say about them if they
leave the company. They do not want to disappoint their superiors and are worried that
their coworkers think extremely of them because of the resignation.
3. Methodology of Research
This study is categorized as Correlational Research. In this study, researchers try
to describe the present conditions in the quantitative context reflected in the variables
(Lubis et al., 2016; Sadalia et al., 2017; Agustina et al., 2018; Muda et al., 2018; Sari et
al., 2018; Tambunan et al., 2018 and Tripriyono et al., 2018). Correlation or correlational
research is a study to determine the relationship and the level of relationship between two
or more variables without any attempt to influence these variables so that there is no
variable manipulation. The relationship and level of variables is significant because by
knowing the level of relationships that exist, researchers will be able to develop it in
accordance with the research objectives. This type of research usually involves a
statistical measure/level of relationship called correlation. Correlational research uses
instruments to determine whether, and to what degree, there is a relationship between two
or more variables that can be quantified (Maksum et al., 2014; Muda et al, 2014; Muda
and Rafiki, 2014; Rasdianto et al., 2014; Lubis et al., 2016; Muda, 2017; Lubis et al.,
2018; Yahya et al., 2017; Marhayanie et al., 2018; Muda et al., 2018 and Nasution et al.,
2018). Correlation research is one part of ex-postfacto research because researchers
usually do not manipulate the state of the existing variables and immediately look for the
existence of the relationship and the level of variable relations reflected in the correlation
coefficient. Correlation research into description research because the research is an
attempt to describe the conditions that have occurred.
The population in this study was the nurses who have made turnover and are
working in private hospitals in Binjai City, Indonesia. There were 60 respondents taken
as the sample of study. The data were analyzed using multiple linear regression test. The
data were collected through interviews and questionnaires, then were individually (t test)
and simultaneously (F test) tested. The t test basically shows how far the influence of an
independent variable individually explains the variation of the dependent variable (Muda,
2010; Muda, 2014; Handoko et al., 2017; Sirojuzilam et al., 2017; Syahyunan et al., 2017;
Tarmizi et al., 2017; Sihombing et al., 2018 and Erwin et al., 2018). F test is used to find
out whether the independent variables simultaneously have a significant effect on the
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dependent variable. The degree of trust used is 5%. If the F value of the calculation results
is greater than the value of F table then an alternative hypothesis stating that all
independent variables have a significant effect on the dependent variable. The coefficient
of determination aims to measure how far the ability of the model in explaining the
variation of the dependent variable. Regression partial testing is intended to find out
whether the independent variables individually have an influence on the dependent
variable with the assumption that the other variables are constant (Khaldun et al., 2014;
Lutfi et al., 2016; Mahdaleta et al., 2016; Hasan et al. 2017; Ferine et al., 2017; Nasir et
al., 2017; Erlina et al., 2018 and Nasution et al., 2018). Statistic test to find out the effect
of job satisfaction, work environment, and organizational commitment on turnover, either
partially or simultaneously. The independent variables of this study are job satisfaction,
work environment, and organizational commitment, while the dependent variable is
turnover.
4. RESULTS AND DISCUSSION
4.1. Result
4.1.1. Respondents Characteristics
In this research, most of the respondents, 25 respondents (41,6%), are aged 20-29
years. The majority of respondents, 55 respondents (91,6%), are female. The majority of
respondents, 36 respondents (60%), have Diploma-III Degree. The majority of
respondents, 45 respondent (75%), have experience for under 10 years.
4.1.2. Results of Validity Test
The results of the study are valid if there are similarities between the data collected
and the data that actually occurs in the object under study. A reliable instrument is an
instrument that when used several times to measure the same object, will produce the
same data. By using valid and reliable instruments in data collection, it is expected that
the results of the research will be valid and reliable. So a valid and reliable instrument is
an absolute requirement to get valid and reliable results (Erlina et al., 2017; Muda et al.,
2018; Pohan et al., 2018 and Sirojuzilam et al., 2018). This does not mean that by using
valid instruments and automatic samples of research results to be valid and reliable, there
are still other influences such as the object under study and the ability of researchers to
use instruments in collecting data. Valid instruments must have internal and external
validity. Instrument that has internal or rational validity, if the criteria in the instrument
rationally (theoretically) reflect what is measured. Reliable research results when there
are similar data in different times (Gusnardi et al., 2016; Achmad et al., 2017; Azlina et
al., 2017; Badaruddin et al., 2017; Muda et al., 2017; Muda, 2017 and Muda et al., 2018).
A valid instrument means that the measuring instrument used to obtain the data is valid.
To test empirical validity can use product-moment correlation analysis with deviation
numbers. The value of r is then consulted with r table (critical). If r count from the formula
above is greater than r table then the item is valid, and vice versa (Suriadi et al., 2015;
Nurzaimah et al., 2016; Sirojuzilam et al., 2016; Nurlina and Muda, 2017; Situmorang et
al., 2017; Erlina and Muda, 2018). The instrument's internal validity in the form of tests
has construct validity and content validity. Whereas for non-test instruments used to
measure attitudes simply meet the construction validity. Based on the results of validity
test, the r count value of each item of questionnaire is greater than 0,355, it shows that all
items are valid, means that all questions in the questionnaire are able to disclose
something measured from the questionnaire.
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4.1.3. Results of Reliability Test
A test is said to have high reliability if the test provides steady (fixed) results even
if given at different times to the same respondent. The test results are fixed or if they
change, the change is not significant, the test is reliable. Therefore reliability is often
called trustworthiness, reliability, constancy, consistency, stability, and so on. Reliability
concerns the problem of the accuracy of the measuring instrument (Sihombing et al.,
2015; Dalimunthe et al., 2017; Muda et al., 2016; Sadalia et al., 2017; Marhayanie et al.,
2017; Muda and Erlina, 2018 and Eriadi et al., 2018). This accuracy can be assessed by
statistical analysis to determine measurement errors. Reliability is easier to understand by
paying attention to aspects of stabilization, accuracy, and homogeneity. An instrument is
considered reliable if the instrument can be trusted as a measurement tool for research
data. Reliability can be measured from three criteria, namely stability, dependability, and
predictability. Stability shows the rigidity of a test in measuring the same symptoms at
different times. Dependability shows the stability of a test or how far the test is reliable.
Predictability shows the ability of the test to predict the results on the measurement of
subsequent symptoms. Instrument reliability testing can be done externally and internally.
Externally it is carried out by means of test-retes, equivalents, and combinations.
Internally it can be tested by analyzing the consistency of the items on the instrument
(Muda et al., 2017). Reliability testing is done by testing the two equivalent instruments
several times to the same respondent. So, this method combines both methods above.
Instrument reliability is done by correlating two instruments, after which they are
correlated in the second test, and then correlated cross-linked. The degree of this
relationship is indicated by the reliability coefficient that moves from 0 to 1 (Dalimunthe
et al., 2016; Erlina et al., 2017; Hutagalung et al., 2017 and Muda and Nurlina 2018). If
the coefficient is getting closer to 1 then the more reliable and vice versa. In general,
experts provide a minimum standard of reliability coefficient equal to or greater than 0.6.
Reliability refers to the determination / constancy of the tool in assessing what is desired,
meaning that the ability of the tool to be used will provide relatively the same results.
Table 2. Results of Reliability Test
Question
Cronbach's Alpha
Job Satisfaction
0,856
Work Environment
0.823
Organizational
Commitment
0.835
Source: Primary Data, 2018 (processed).

Information
Reliable
Reliable
Reliable

It can be seen that chronbach’s alpha of each variable is greater than 0,60. It shows
that all items are reliable, it means that the responses provided by the respondents towards
the questions are consistent or stable over time.
4.1.4. Results of Normality Test
Normality test as a normal form or not the data used, some even consider this is a
normal test of a model. A data has a tendency towards a type of distribution, such as:
Binomial, Hypergeometry, Poisson, Normal, Weilbul, etc. The type of data distribution
can be determined from the characteristics of the data itself, it can also be tested whether
the data has a tendency towards a distribution one of them is normal distribution (Muda
et al., 2015 and Muda and Dharsuky, 2016). In this research, the significance value
obtained is 0,074 > 0,05, it means that the data are normally distributed.
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4.1.5. Results of Multicollinearity Test
Multicollinearity is one of the tests of the classic assumption to identify a
regression model can be said to be good or not. Conceptually, Multicollinearity is a
situation where there are two correlating variables. The existence of a relationship
between independent variables is something that cannot be avoided and is indeed needed
so that the regression obtained is valid (Muda et al., 2018). However, a linear relationship
must be avoided because it will cause a failed estimation (perfect multicollinearity) or
difficult in inference or imperfect multicollinearity (Erlina and Muda, 2018).
Multicollinearity test is conducted to see whether there is a relationship between the
perfect relationship between independent variables. If in the test it turns out that there is
a conclusion that the independent variables are interdependent, then the test cannot be
carried out in the next stage which is caused by the non-determination of the variable
regression coefficient cannot be determined and the standard error value becomes infinite.
Table 2. Results of Multicollinearity Test
Variable

Significance
Job Satisfaction
0,362
Work Environment
0,421
Organizational Commitment
0,590
Source: Primary Data, 2018 (processed).

VIF
2,763
2,374
1,695

Information
No Multicollinearity
No Multicollinearity
No Multicollinearity

The tolerance values are 0,362; 0,421; 0,590 and VIF values are also lower than 10
at 2,763; 2,374; 1,695. Thus, it can be concluded that in the regression between the
independent variables Job Satisfaction (X1), Work Environment (X2) and Organizational
Commitment (X3) and turnover (Y) has no multicollinearity between the dependent
variables.
4.1.6. Results of Heteroscedasticity Test
Heteroscedasticity test is used to determine whether or not there is a deviation
from the classical heteroscedasticity assumption, namely the existence of variance
inequality of residuals for all observations in the regression model (Tarmizi et al., 2017;
Muda and Nurlina, 2017; Muda & Naibaho, 2018 and Muda & Hasibuan, 2018).
Heteroscedasticity is one of the factors that causes simple linear regression models to be
inefficient and accurate, also resulting in the use of maximum likelihood method in
estimating regression parameters (coefficients) will be disrupted (Muda and Hutapea,
2018). The impact that will occur if there are heteroscedasticity conditions is difficult to
measure the actual standard deviation, can produce a standard deviation that is too wide
or too narrow. If the error rate of variance continues to increase, the level of trust will be
narrower. Regress between the independent variables with the absolute value of the
residuals. If the significance value between the independent variable and the residual
absolute is more than 0.05, there is no heteroscedasticity problem.
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Source: Primary Data, 2018 (processed).
Figure 1. Scatterplot Diagram

From the output it can be seen that the dots do not form a clear pattern, and the
dots spread out above and below the 0 number on the Y axis. So it can be concluded that
there is no heteroscedasticity issues in the regression model.
4.1.7. Determination
The correlation coefficient value of 0,825 indicates that the correlation between the
dependent variable (Y) and the independent variables (X1, X2, X3) is high. If R > 0,05,
the correlation is high (Muda, and Dharsuky, 2015; Muda and Windari, 2018). The
coefficient of determination value (R Square) of 0,663, means that 66,3% turnover is
influenced by job satisfaction, work environment and organizational commitment, while
the remaining 33,7% is influenced by other variables other than the independent variables
used in this study.
4.1.8. Results of Simultaneous Test (F Test)
The F count value of 39,73 is greater than the F table value of 2,77 (F count > F
table) with a significance level of 0,05. With a probability of 0,00 or less than 0,05, then
H0 is rejected and H1 is accepted, in other words there is a simultaneous and significant
effect of job satisfaction, work environment and organizational commitment as the
independent variables on turnover on nurses in private hospitals in Binjai City.
4.1.9. Results of Partial Test (t Test)
Based on the results of t test partially, all variables (job satisfaction, work
environment, and organizational commitment) have significant effect on turnover.
4.2. Discussion
In this research, job satisfaction variable has a positive and significant effect on
the turnover of nurses in private hospitals in Binjai City. Based on the results of the
analysis, the regression equation obtained explains that the coefficient path of regression
of the independent variables, consisting of X1 (Job Satisfaction), X2 (Work
Environment), X3 (Organizational Commitment), has a positive effect on the turnover on
nurses in private hospitals in Binjai City. This is supported by the correlation coefficient
value (R) obtained, when getting tabulated into the interpretation of multiple correlation
coefficient at coefficient interval, that is at the strong correlation level. It means that the
correlation of job satisfaction, work environment and organizational commitment on the
turnover on nurses is at the strong correlation level. The coefficient of determination
value obtained, with the coefficient of determination (R Square) of 0,663, means that
57

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

66,3% turnover is influenced by job satisfaction, work environment and organizational
commitment, while the remaining 33,7% is influenced by other variables other than the
independent variables used in this study.
4.2.1. The Effect of Job Satisfaction on turnover
It can be seen that the value of job satisfaction from the results of multiple
regression coefficient of 0,202 with a t count of 2,334 at a significance level of 0,003 that
is less than 0,05 means that the regression model has a positive and significant effect or
the H1 in this study, which states that job satisfaction has a positive and significant effect
on turnover on nurses, is accepted. The job satisfaction gained by the nurses in private
hospitals in Binjai city is quite high, but it is undeniable that most of the nurses will be
looking for more promising jobs in regarding of compensation, career and so on. They
will tend to seek more satisfaction from other companies.
4.2.2. The Effect of Work Environment on turnover
Work Environment Variable (X2): Based on the table, it can be seen the t count
value for X2 is 2,621, greater than the t table (t count > t table; t table = 2), and the
significance level is 0,011, so that the probability is less than 0,05 (p < 0,05). It means
that the Work Environment variable has significant effect on turnover variable. Although
the work environment supports the nurses in working but it does not guarantee the nurses
to not to do the turnover. It can be seen from the results of the questionnaire, that most of
the questions concerning work environment, are responded positively. The work
environment is the condition around the workers when the worker performs his duties
which this condition has an influence on the worker while carrying out his work in the
framework of running the company's operations. The work environment has an important
meaning for workers in completing their work. The main objective of setting up the work
environment is the increase in company productivity. Therefore the provision of good
work environment facilities is sufficient, do not let the workforce feel too spoiled in the
work, so that the results achieved are not as expected. In connection with this, the
planning and regulation of the work environment cannot be ignored, because it affects the
operation of the company
4.2.3. The Effect of Organizational Commitment on turnover
Work Environment Variable (X2): Based on the table, it can be seen the t count
value for X3 is 2,435, greater than the t table (t count > t table; t table = 2), and the
significance level is 0,018, so that the probability is less than 0,05 (p < 0,05). It means
that the Organizational Commitment variable has significant effect on turnover variable.
The private hospitals in Binjai City have nurses with fairly high commitment, but it is
unfortunate if the nurses who have worked there still want to leave the company because
of getting a more interesting offer from other companies, so that makes the company must
find new workforces to replace the nurses who leave the company. Nurses with a high
level of commitment to the company are expected to keep serving or working with all the
hearts in the company, thus reducing turnover. However, the fact is that the nurses in
private hospitals tend to do turnover despite having a high commitment to the company
caused by the absence of bond as obtained by the nurses with civil servant status.
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4.2.4. The Effect of Job Satisfaction, Work Environment, and Organizational
Commitment on turnover
There are some effects of job satisfaction, work environment and organizational
commitment on turnover on nurses as seen from F count value of 39,73, greater than the
F table of 2,77, with a significance level of 0,05 or of less than 0,05.
5. CONCLUSIONS AND SUGGESTIONS
5.1. Conclusion
There is a significant and simultaneous effect of the independent variables job
satisfaction, work environment, and organizational commitment on turnover on nurses.
Job satisfaction, work environment, and organizational commitment have a positive and
significant effect on turnover on nurses in private hospitals in Binjai city.
5.2. Suggestion
1. For Private Hospitals in Binjai City
In order to maintain productive employees and those with high achievement, it is
suggested to the management of private hospitals in Binjai City to make improvements
in all areas of human resources management. The especially for the recruitment and
placement of workers by considering the tendency of new employees in searching for
identity in the world of work who put career as the main factor. The human nature in
which employees are always less satisfied with what has been gained from work, create
a good work environment that enables all staff to always work in a conducive
environment and to improve the commitment between the organization and the nurses.
2. For Future Researcher
The variables studied are job satisfaction, work environment, and organizational
commitment. These variables can be used as preliminary data for future research in
developing similar research, to be able to find out the cause of turnover. It is expected
that future research to explore other variables that have not been identified in this
research.
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Abstract:
This research aims to find out the influence of motivation, competence, and incentive variables
toward employee performance. Population of this research is all employees of PT. Sianjur Resort,
Medan, Indonesia that is, 37 people. The sample is selected using total population sampling
method. The data is collected using questionnaires, while it is analyzed using multiple linear
regression analysis. The research results prove that motivation, competence, and incentive
simultaneously give significant influence toward employee performance. Motivation,
competence, and incentive partially give significant influence toward employee performance. It
is recommended that PT. Sianjur Resort pay more attention to aspects that can increase employee
performance such as giving incentive regularly and fairly so that there is no negative perception
among employees about discriminative behaviour by the employer in term of giving incentive. It
is also suggested that PT. Sianjur Resort’s employees increase their performance based on
motivation, competence, and incentive that have been given, such as increasing self-competence
without waiting for the command from the employer, so self-performance can be more increased.
Keywords: Motivation, competence, incentive, employee performance.
JEL Codes: J83, M51, O15, Q31

1. INTRODUCTION
Employee performance is an indicator of success of a company. It indicates the real
behaviour of employees in the form of work achievement according to their duties. The
high and low work performance of an employee is precisely determined by some factors,
either direct or indirect factors. There are some aspects influencing performance
achievement, namely motivation, incentive, and competence. Mangkunegara (2012)
explains that factors influencing performance achievement are ability and motivation.
The influence of motivation toward performance can be seen insupport of activities
leading to the goals (Sulistiyani and Rosidah, 2012). Motivation within the employees
comes from the need for money, reward, power, and acknowledgement. External factors
of motivation come from family, colleagues, and employer. Another factor triggering the
increase of performance is competence. It is a characteristic of an individual that is
relatively stable and can be measured from the individual’s behavior at the workplace or
in another situation. As a character attached to an individual, competence is always based
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on skills and knowledge supported by work behavior required by the job (Wibowo, 2010).
The influence of competence toward performance can be seen in the competence level
which has practical implication in human resources plan. It can be seen through the
description that the competence of knowledge and skills tends to be real and relatively
exists in one of the characteristics of employees. The incentive also influences employee
performance. It is a motivation media that triggers employees to work optimally, as an
extra income, excluded salary or wage specified. Incentive aims to meet the need of
employees and their family.
PT. Sianjur Resort, a housing developer company of Oma Deli has a very
competitive housing marketing, so it needs optimal performance from its employees in
order to meet the sales target of housing products. During the process of housing
development, PT. Sianjur Resort provides 353 units of any types of house, namely Type
36 (119 units), type 45 (84 units), type 60 (13 units), type 75 (83 units), type 130 (13
units), in addition to 14 shop houses. During the process of development, PT. Sianjur
Resort Medan experiences performance fluctuation, Primarily related to the factors of
work motivation, competence, and incentive. The decrease performance of PT. Sianjur
Resort’s employees can be seen through the employees’ behavior coming late at office,
work results which do not meet the standard, unreached work quantity, decrease in work
quality, and the low responsibility of employees to their duties.
2. LITERATURE REVIEW
2.1.1. Employee Performance
Performance is the work quality and quantity achieved by an employee in carrying
out his tasks based on his responsibility (Mangkunegara, 2012 and Dalimunthe et al.,
2016). The use of effective and directed labor is the key to improving employee
performance, so that company policy is needed through the application of a good
organizational structure in moving the workforce to work more productively in
accordance with the plans set by the company. The results of employee work
performance, both quality and quantity become performance benchmarks, where quality
is the attitude shown by employees in the form of work in the form of neatness, accuracy
and relevance of results does not ignore the volume of work in doing the work (Muda et
al., 2014; Sihombing et al., 2017; Muda, 2017; Hasan et al., 2017; Hutagalung et al.,
2017 and Muda, and Windari, 2018). Whereas Quantity is the volume of work produced
under normal conditions. This can be seen from the number of workloads and
circumstances obtained or experienced by workers during work. Measured from the
willingness of employees / employees to participate and cooperate with other employees
vertically and horizontally so that the results of their work will be better. Employee
willingness to account for work and work results, facilities and infrastructure used, and
work behavior.
2.1.2. Factors Affecting Performance
According to Prawirosentono (2012), factors affecting performance are:
1) Individual Factor
2) Psychological Factor
3) Organizational Factor
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The existence of several opinions discussing performance measurement will be
used as a basis for determining indicators of the performance variables described above.
Two conditions must be met in order to measure performance effectively, namely the
existence of performance criteria that can be measured objectively. While viewed from
the reference point of assessment, there are three different types of achievement
measurement criteria: Performance measurement based on results, this type of
achievement criteria formulates work based on the achievement of organizational goals,
or measurement of end results (Dalimunthe et al., 2016; Marhayanie et al., 2017; Muda
et al., 2017; Nasir et al., 2017; Eriadi et al., 2018 and Pohan et al., 2018). Performance
measurement is based on behaviour, this type of achievement criteria measures the means
of achieving goals, rather than the end result. This type of criterion is usually known as
Behaviorally Anchored Rating Scales, made from "critical incidents" which are related
to various performance dimensions. Performance measurement based on "judgment". It
is a type of performance criteria that measures achievement based on certain behavioral
descriptions (specific), namely the amount performed (quantity of work), the extent of
knowledge about work (job knowledge), willingness (cooperation), personality,
leadership (personnel qualities). If an employee feels aggrieved in the work assessment,
it can sue the party who assesses in accordance with the applicable laws and regulations.
2.1.3. Work Motivation
According to Siagian (2011), motivation is an encouragement that causes a member
of an organization willing to use his ability (in the form of expertise or skills), energy,
and time to carry out several activities within his responsibility, as well as his duties that
have been specified before. Work motivation is a reason that encourages employees to
work in a company. It is essentialnecessary to know what motivates each employee to
work. By knowing the work motivation possessed by employees, it can get to know them
better. Knowing the work motivation possessed by employees is also very useful in
making and taking decisions in the field of HR or Human Resources. When making a
policy in the field of HR based on the motivation of employee morale will get a positive
effect on the company. Because a policy that accommodates employee work motivation
will have a positive impact on employee work outcomes. The first motivation is to get a
monthly salary. No matter as an employee of a civil servant, permanent employees or
income contract employees in the form of monthly salary are things that employees want.
Because with a monthly salary, employees feel able to meet all the needs and desires of
the life of employees and their families. The life needs of employees are among others
the cost of daily living, paying for children's education, paying for housing and others.
While the desire of the employee's life is to buy a new home or car, vacation to a tourist
place, buy new clothes, eat in restaurants and more. The downside of monthly salary
motivation is that employees will only pursue monthly salaries. So, it is possible that
employees will only come to the office, complete their work and then go home.
Employees are not or less motivated to work doing something more for the company
because they only pursue the salary every month.

2.1.4. Competence
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Competence is a series of knowledge, skills, and behavior that should be owned
by an individual in carrying out professionalism (Pramudyo, 2010). Competence is the
authority and ability or ability of a person to carry out a task or job in accordance with
the position they carry. Thus, the pressure is on the authority and ability of a person in
carrying out tasks in a position or someone's work in an organization or a government or
private institution. In particular, it should be stated that what is meant by competency is
not just the ability to carry out administrative tasks. However,the competency will involve
the teachings about humans and their behavior, legally humans in carrying out their
actions must be in accordance with the norms or rules that apply in their lives (Erlina et
al., 2017; Dalimunthe et al., 2017; Muda, 2017 and Sari et al., 2018). The goals to be
achieved from the concept of competency, namely, behavior, skills, and knowledge that
are part of the emergence of one's competence. Because the characteristics of a job in a
A particular position are different, the competencies demanded by each position in the
organization will vary. No matter how high a competency or authority a person has in
carrying out that authority, human values must be the main concern (Suriadi et al., 2015;
Lubis et al., 2016; Sadalia et al., 2018; Eriadi et al., 2018; Lubis et al., 2018; Marhayanie
et al., 2018 & Tripriyono et al., 2018). Each profession in a certain position will have a
A specific character that will be the foundation for achieving organizational effectiveness
in determining the vision and mission to be achieved.
2.1.5. Competence Characteristics
(1)Motives
(2)Traits
(3)Self-concept
(4)Knowledge
(5)Skill
Competence influences performance, stated by Armstrong (2012), and is related
to input and process (target and competence) as it is related to output and outcome (result
and contribution). Performance evaluation is based on an understanding of knowledge,
skills, expertise, and behavior needed to do tasks well.
2.1.6. Incentive
Incentive is an extra compensation above or excluded from the salary or wage given
by organization. According to Gorda (2012), the aims of giving incentive are:
a. To give different reward due to different work result.
b. To encourage employees and to give them satisfaction.
c. To increase productivity.
Compensation in the form of incentives is closely related to work motivation. So,
incentives are given based on achievement or production of a worker. From the company
side, providing incentives to workers aims to:
• Maintaining the loyalty of quality workers
• Maintain and improve the morale of workers, where this will be seen from absences and
the level of labor turnover
• Increase company productivity, in other words, production results increase for each unit
per unit of time, as well as increased sales.
3. METHODOLOGY OF RESEARCH
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This research is a survey research using associative quantitative approach, that is, a
research that aims to find out the relationship between two or more variables (Kurniawan,
2012, Erlina et al., 2017; Sadalia et al., 2017; Muda et al., 2018). Quantitative research
is broadly defined as measuring quantitative and objective statistics through scientific
calculations derived from samples of people or residents who were asked to answer a
number of questions about the survey to determine their frequency and percentage of
responses. Quantitative research is scientific and whereas in qualitative research the
research is natural. Unlike qualitative research that emphasizes case studies, quantitative
research leads to surveys (Muda et al., 2014; Gusnardi et al., 2016; Handoko et al., 2017;
Erlina and Muda, I, 2018 and Muda, & Hasibuan,2018). The questions to measure the
variables we examined earlier must be tested for validity and reliability. If the
instrument/measuring instrument is not valid or reliable, then there will not be kind
research results. Validity is an index that shows the extent to which a measuring
instrument, but the most widely discussed is construct validity. The construct or
conceptual framework is the term and definition used to describe abstractly the events,
circumstances, groups or individuals that are the center of research attention. The concept
then often still has to be converted into an operational definition, which describes how to
measure a symptom. Reliability is an index that shows the extent to which a curling device
can be trusted or reliable. Reliability shows consistency/consistency of measurement
results. A measuring device is said to be steady or consistent, when to measure something
repeatedly, the measuring device shows the same results, under the same conditions. Each
measuring device should have the ability to provide a steady or consistent measurement
result. In measuring physical phenomena such as the weight and length of an object, the
stability or consistency of measurement results is not something that is difficult to obtain.
But for measuring social phenomena, such as attitudes, opinions, perceptions, religious
awareness, steady or consistent measurements, it is rather difficult to achieve.
Since social phenomena are not as robust as physical phenomena, in measuring
social phenomena, elements of measurement error are always taken into account. In social
research this measurement error is quite large (Achmad et al., 2017 and Badaruddin et
al., 2017). Therefore, to find out the actual measurement results, these measurement
errors need to be taken into account. The smaller the measurement error, the more reliable
the measuring device. The larger the measurement error, the more unreliable the
measuring instrument. The next step is to compile questions / statements that are in
accordance with that definition. Variable related to this research is motivation variable
(X1), competence (X2), and incentive (X3) toward employee performance (Y).
Population of this research consists in all employees of PT. Sianjur Ressort ( 37 people
until December 2017). The sample is selected using total population sampling method,
taking all members of population to be the research sample.
To detect Classical Assumption test the existence of multicollinearity, it is
conducted a test to compare R2 value and t-test value to each independent variable.
Collinearity is often suspected if R2 is high (between 0.7 and 1) and if a zero-degree
correlation is high as well (Maksum et al., 2014; Rasdianto et al., 2014; Mahdaleta et al.,
2016; Lubis et al., 2016; Syahyunan et al., 2017; Erlina and Muda, 2018; Muda et al.,
2018; Sirojuzilam et al., 2018 and Sihombing et al., 2018). Heteroscedasticity test used
in this research is multiple regression analysis. Multiple linear regression analysis is used
to find out the cause and effect by applying Performance as dependent variable (Y) and
Motivation (X1), Competence (X2), and Incentive (X3) as independent variable.
Y = a + 1X1 + 2X2 + 3X3 + e
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Information:
Y
= Employee performance
a
= Constant
1, 1, 1
= Variable Coefficient
X1
= Motivation Variable
X2
= Competence Variable
X3
= Incentive Variable
The steps of multiple linear regression test is as follow:
Simultaneous F Test (F Test)
F test is used to show whether all independent variables put in the model has
simultaneous influence toward dependent variable (Muda, and Rafiki. 2014; Tarmizi et
al., 2016; Azlina et al., 2017; Sirojuzilam et al., 2017; Yahya et al., 2017 and Agustina
et al., 2018). The following formula:
R /(k − 1)
F test =
(1 − R 2 ) /(n − k )
Where:
R2
= Determination Coefficient
N
= the Number of Sample
k
= the Number of Variable
F test is used to determine the effect of independent variables together
(simultaneously) on the dependent variable. Significant means that the relationships that
occur can apply to populations. The use of the level of significance varies, depending on
the wishes of the researcher, namely 0.01 (1%); 0.05 (5%) and 0.10 (10%). F test results
are seen in the ANOVA table in the sig column. For example, we use a significance level
of 5% (0.05), if the probability value is <0.05, then it can be said that there is a significant
influence together between the independent variable and the dependent variable (Muda,
2010; Sihombing et al., 2015; Nurlina & Muda, 2017; Sadalia et al., 2017; Sirojuzilam et
al., 2017; Tarmizi et al., 2017; Muda and Hutapea, 2018 and Muda et al., 2018).
However, if the significance value is> 0.05, there is no significant effect jointly between
the independent variables on the dependent variable.
Partial t Test (t Test)
The t test is used to partially test each variable. The results of the t test can be seen
in the coefficients table in the sig (significance) column. If the probability of a value of t
or significance is <0.05 (Muda, 2010; Lutfie et al., 2016 and Sirojuzilam et al., 2016)., it
can be said that there is an influence between the independent variables on the dependent
variable partially. However, if the probability of a value of t or significance is> 0.05, then
it can be said that there is no significant effect between each independent variable on the
dependent variable (Muda et al., 2015; Tarmizi et al., 2016; Muda & Nurlina. 2018). ttest is used to test how far the influence of one independent variable individually.
- If t-hitung> t-tabel, then Ho is rejected or Ha is accepted
- If t-hitung< t-tabel, then Ho is accepted or Ha is rejected
Determination Coefficient R2
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Determination test is used to measure correlation level or the influence of
independent variable toward dependent variable simultaneously. This test aims to
determine the proportion or percentage of total variation in the dependent variable
explained by the independent variable (Muda, 2014; Muda et al., 2016; Nasir et al., 2017;
Erwin et al., 2018 and Muda et al., 2018). If the analysis used is simple regression, then
the value of R Square is used. However, if the analysis used is a regression, then Adjusted
R Square is used. The calculation results of Adjusted R2 can be seen in the Summary
Model output.
4. RESULT AND DISCUSSION
4.1.

Result

4.1.1. Work Motivation
Based on the recapitulation of respondents’ answer about motivation, the level of
employee motivation can be divided into 3 categories, namely good, average, and poor.
The number of respondents with good category of work motivation is 21 people (56.8%).
4.1.2. Competence
The majority of respondents have good motivation, that is, 21 people (56.8%).
4.1.3. Incentive
The majority of respondents have given good incentive, that is, 17 people (45.9%).
4.1.4. Descriptive Analysis of Employee Performance
The majority of respondents have good performance, that is, 24 people (64.9%).
4.1.5. Result of Classical Assumption Analysis
Normality Test
Probability residual value (asymp.sig. 2-tailed) is 0.856, more than sig-α (0.05),
so it can be concluded that the research data distribution is normal.
Result of Multicollinearity Test
Tolerance values of those three variables are 0.900, 0.962, and 0.892 respectively.
All of them are smaller than 1, and those three VIF values are 1.111, 1.039, and 1.122.
All of them are smaller than 10, so it can be concluded that the research data does not
contain characteristics of multicollinearity.
Result of Heteroscedasticity Test
Values of asymp.sig (2-sided) of each variable are 0.096, 0.947, and 0.068, where
those three independent variables have higher significant values than 0.05. Therefore, the
calculation result meets the test requirements of heteroscedasticity symptoms. It can be
concluded that this research data does not contain heteroscedasticity symptoms.
4. Result of Hypothesis Test
4.1. Result of Simultaneous F Test
Table 1. Result of Simultaneous F Test
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ANOVAb
Model
1

Regression
Residual
Total

Sum of
Squares
289.381
149.646
439.027

df
3
33
36

Mean Square
96.460
4.535

F
21.272

Sig.
.000a

a. Predictors:
Pemberian
Source:(Constant),
SPSS Result
(2018). Insentif, Kompetensi, Motivasi
b. Dependent Variable: Kinerja Karyawan

Value F-tabel = 2.63 (for N = 37 or df=99), so it is known that F-hitung (21.272) > F(2.63)
and sig-p (0.000) < 0.05. It can be concluded that two variables, X1
tabel
(motivation), X2 (competence) and X3 (giving incentive) simultaneously give significant
influence toward variable Y (employee performance).
4.2. Result of Partial t-Test
Result of partial t-test is as follows:
Table 2. Result of Partial t-Test
Coefficientsa

Model
1

(Constant)
Motivasi
Kompetensi
Pemberian Insentif

Unstandardized
Coefficients
B
Std. Error
3.926
9.998
.385
.096
.536
.184
.442
.091

Standardized
Coefficients
Beta
.429
.302
.523

t
.393
4.004
2.914
4.856

Sig.
.697
.000
.006
.000

a. Dependent
Variable:
Source:
SPSSKinerja
ResultKaryawan
(2018).

1) The Influence of Motivation toward Employee Performance (Y)
Variable XI (motivation) gives significant influence toward dependent variable Y
(employee performance).
2) The Influence of Competence toward Employee Performance (Y)
Variable X2 gives significant influence toward employee performance. It is indicated
by t-hitung X2 (2.914) > t-tabel (2.02) and p-value (0.006) <0.05.
3) The Influence of Giving Incentive
To find out the magnitude of the influence of independent variable toward independent
variable, determination R test is conducted, and the result is as follows:
Table 3. Result of Determination R Test
Model Summaryb
Model
1

R
.812a

R Square
.659

Adjusted
R Square
.628

Std. Error of
the Estimate
2.12949

a. Predictors: (Constant), Pemberian Insentif,
Source: SPSS Result (2018).
Kompetensi, Motivasi

The
magnitude of
the influence
of Karyawan
independent variable toward employee
b. Dependent
Variable:
Kinerja
performance is 0.628 x 100% = 62.8 %. Regression equation with coefficient value
obtained from the following calculation:
Y = a + b1X1 + b2X2 + + b3X3 + e
Y = 3.926 + 0.385X1 + 0.536X2 + 0.442X3 + e
This form of equation means that if other factors are stable, the increase of motivation
of 1 point can influence employee performance for 3.926 + 0.385 point.
4.3. DISCUSSION
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4.3.1. The Influence of Motivation, Competence, and Incentive toward
Performance
The result shows that motivation, competence, and incentive simultaneously give
significant influence toward employee performance. The managerial implication is that
the better an employer motivates his employees, besides competence and incentive
regularly, the greater the significant influence toward employee performance will be.
Competence is a A fundamental characteristic of an individual that influences the way of
thinking and acting, generalizes all situations, and survives for a long time inside the
individual (Ruky, 2006). The same thing is also explained by Rivai (2011) who states that
performance is a function of motivation and ability. To finish tasks or duties, a person
should own a certain level of willingness and ability. It can be concluded that employee
performance is work achievement or output or work result with good quantity and quality
achieved by an employee in a certain period of time while doing his tasks based on the
responsibility given by the company to him. Psychologically, the most critical aspect in
work leadership is how far a leader is able to motivate human resources to be fully
productive and responsible in working. It is due to some reasons, namely: (1) Employees
should be motivated to work together in organization; (2) Employees should be
encouraged to work and to make efforts based on the work demands;
(3) Employee motivation is an essential aspect in preserving and increasing human
resources in organization.
Utama (2011) clarifies that basically, people work hard due to motivation inside
themselves, that is, to meet their needs. Motivation is shown on intrinsic and extrinsic
factors, in which intrinsic motivation focuses more on behavior showing psychological
satisfaction, such as desire of getting reward and acknowledgement from the employer,
desire to live, and desire to have power. Meanwhile, extrinsic motivation focuses more
on indirect fulfillment such as material, work environment, sufficient compensation, a
proper supervision, work guarantee, status, responsibility, and flexible regulation
(Sutrisno, 2011). Motivation influences employee performance because of motivation
functions as a stimulus that can increase a person’s work passion; the higher the work
passion, the higher the employee's performance. In other words, the better the motivation
given by the employer to his employees, the higher the easiness and opportunity to
maximize employee performance will be. The managerial implication is the need of a
company leader that is able to give planned and sustainable motivation in order to increase
employees’ spirit and passion for working.
4.3.2. The Influence of Competence toward Employee Performance
The result of the analysis states that competence gives significant influence on
employee performance. It means that the better the work competence, the higher the
employee performance. This research result is in line with a research done by Fahrul
stating that there is a positive and significant influence of competence toward employee
performance of PG. Madukismo. Competence is a basic characteristic owned by an
individual related causally in fulfilling needed criteria in taking a part in a position.
Competence consists of 5 types of characteristics, namely motive (willingness to be
consistent is as a reason of action), self-concept, knowledge and skills as well as ability
to run his tasks (Spencer, 2007). Employee competence in a mastered working field by
looking at the position of the employee is one of the factors that determine job satisfaction
of the employee. Competence is a behavior, expertise, knowledge, and skills owned by
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an individual in carrying out his tasks. Competence is needed to help organization to
create high-performance work culture; the more competence is considered in the process
of human resource, the higher the high-performance work culture (Wibowo, 2012). The
managerial implication is that training and seminar will be necessary to increase the
ability of employees to sell the housing products of the company. Competency can
increase employee performance by improving the employees’ knowledge, proficiency,
and skills in carrying out their tasks.
4.3.3. The Influence of Giving Incentive toward Employee Performance
The result of the analysis shows that incentive gives significant influence toward
employee performance. It means that the better the incentive, the higher the employee
performance will be. The result is in line with the research. Giving incentive is expected
to increase employee performance because it covers all types of payment, either directly
or indirectly, in the form of material or money or reward given by the company to its
employees. The company should concern on giving fair and appropriate compensation in
order to motivate its employees, so they have passion at work, leading to the increase of
productivity (Purwaningrum et al, 2012). The managerial implication is that the
company’s leader needs to give or even to increase more incentive for every improvement
in employee performance, especially in the more competitive sales of housing product.
The employer needs to know the importance of financial stimulation for the employees
as an encouragement and motivation to increase housing product sales performance.
5. CONCLUSIONS AND SUGGESTIONS
5.1. Conclusion
1. Motivation, competence, and incentive give significant influence simultaneously
toward employee performance.
2. Partially, motivation gives significant influence toward employee performance.
3. Partially, competence gives significant influence toward employee performance.
4. Partially, giving incentive gives significant influence toward employee performance.
5.2. Suggestions
1. It is recommended that PT. Sianjur Resort pay attention to some aspects increasing
employee performance such as giving incentive regularly and fairly, in order to avoid
negative perception among employees about discriminative behavior of the employer,
in term of giving incentive.
2. The employees are suggested to increase their performance based on motivation,
competence, and incentive given, such as increasing self-competence without any
command from the employer, so self-performance can be more increased.
3. For other researchers, it is recommended that they conduct such research with wider
scale to reach more accurate research result.
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Abstract:
Employee performance is the responsibility of employees to their work and the results achieved
by the employees in performing the job given to them either in quantity or quality within a certain
time. The goals of employee performance are to adjust employee expectation with organizational
goals. Incompatibility between efforts to achieve employee performance goals with
organizational goals will result in poor performance. Employee performance is influenced by
internal and external factors. One of the internal factors that affect employee performance is
emotional intelligence. This research analyzed the influence of emotional intelligence which
consists of self-awareness, self-regulation, motivation, empathy and social skills on the
performance of the Officer of Health Department of Deli Serdang Regency, North Sumatera,
Indonesia. The type of this research was causal research with cross-sectional study design. The
subjects of this research were Civil Servants working in the Health Department of Deli Serdang
Regency who occupied operative positions or staff of 100 people. The sampling used data were
collected through interviews, questionnaires distribution and literature study. The data were
analyzed using a multiple linear regression model, hypothesis and testing was done by using Ttest and F-test. This research was conducted at the Health Department of Deli Serdang Regency,
North Sumatera Province, Indonesia. The result showed that emotional intelligence which had a
significant influence on the performance of Health Service Officers of Deli Serdang Regency was
motivation and social skill. The results of the T-test showed that the emotional intelligence: selfawareness, self-regulation, motivation, empathy and social skills simultaneously had a positive
influence on the performance of the Health Department officers of Deli Serdang Regency. The
results of the -test concluded that emotional intelligence: motivation and social skills had a
positive and significant influence on the performance of the Health Department officers of Deli
Serdang Regency. Emotional intelligence consisting of self-awareness, self-regulation,
motivation, empathy and social skills had a positive and significant influence on the performance
improvement of the Health Department officers of Deli Serdang Regency. The higher the
emotional intelligence of the Health Department officers of Deli Serdang Regency, the better the
employee performance, the lower the emotional intelligence, the lower the performance of the
employees.
Keywords: Self-awareness, Self-regulation, Motivation, Empathy, Social Skills, Employee Performance.
JEL Code: G18, H11, M38, M48, P47.
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1. INTRODUCTION
Nowadays, some people have realized that to achieve success in work, it can not only rely
on the intellectual intelligence alone but, emotional intelligence is also needed because
not all of the problems can be solved with intellectual intelligence alone. According to
Goleman (2007), emotional intelligence is a person's ability to manage his or her emotion
and the disclosure is through self-awareness, self-control, self-motivation, empathy and
social skills. People who have a good emotional intelligence will be able to face
challenges, fully responsible, productive, optimistic in dealing with and solving problems,
where it is needed in the workplace. Emotional intelligence not only must be possessed
by the leader but also the employees as well because emotional intelligence will facilitate
in fostering working relationships among employees or between employees and superiors
(Muda and Dharsuky; 2015; Lubis et al., 2016; Gusnardi, et al., 2016; Hutagalung et al.,
2017; Dalimunthe et al., 2017; Agustina et al., 2018l Erlina, and Muda, 2018 & Pohan
et al., 2018). If the relationship is well developed, it will create a good working
environment both inside and outside the workplace. According to Fitriastuti (2013),
emotional intelligence has the potential to influence a person's performance because it
relates to a person's ability to recognize and manage their emotions, motivate themselves,
empathize and build relationships with others. If all of these dimensions is well-managed
by a person, it can encourage the improvement of the performance of employees or
officers. In other words, employees or officers who have high emotional intelligence will
work better in accordance with the organizational standards and will ultimately achieve
better performance. Employee performance is crucial to the organizational success in
achieving organizational goals (Lutfi et al., 2016; Lubis et al., 2017; Lubis et al., 2018;
Muda et al., 2017; Nurlina & Muda, I. (2017). According to Mangkunegara as cited in
Triasih (2007), performance is divided into two parts: individual performance and
organizational performance. Individual performance is the result of employees’ work
both in terms of quality and quantity based on the standards set while organizational
performance is a combination of individual performance with the group performance.
Within the scope of government, individual performance appraisal of civil servants
uses the content formats of Employee Performance Target while the organizational
employee performance appraisal is conducted by evaluating the result of the work of all
civil servants for a year or more. The organization of Health Department of Deli Serdang
in conducting the performance appraisal of the organization to evaluate the result of the
performance indicators achievement is by comparing the achievement of the program and
the target set. Employee performance is said to be good if the achievement of the program
exceeds the target. The achievements of the program of the Health Department of Deli
Serdang in 2014 to 2016 is shown in Table 1 below:
Table 1. Performance Indicators Achievement of the Health Department of Deli Serdang
Regency in 2014-2016

1

Achievement (%)
2014
2015
2016

Strategic targets

Performance Indicators

Unit

Targets

An increase in
families
and
communities with
Clean and Healthy
Living Behavior

The
percentage
of
Households with Clean and
Healthy Living Behavior.
The percentage of active
standby villages

%

70

95,7

94,8

139

%

75

101,8

110,1

118,7
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3

4

5

An increase in
percentage
of
residents
who
have access to
adequate drinking
water
An increase in
public
health
status
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The percentage of residents
who have access to adequate
drinking water

%

80

Percentage of villages that
implement STBM

%

19,7

The number of maternal
deaths
Infant Mortality Rate (IMR)

Peopl
e
Per
1.000
Year
%

Life Expectancy
The
percentage
of
fulfillment of basic health
services in mothers
The
prevalence
of
malnutrition
The percentage of infectious
diseases
The percentage of the
community health center
that meets the standards

JSR

61,3
99,7

102,5

97,62

91,4

86,7

26

100

60

126

1,6

72,35

84,8

75

71,5
100

100
66,7

99,7
88,9

99,3
97,6

%

0,006

100

66,7

100

%

100

33,3

66.7

83,5

85

70,8

95,9

96,4

78

90

97

100

An increase in
%
access and quality
of health services
for the community
An increase in The percentage of the
%
public satisfaction Community
Satisfaction
to
the
health Index (CSI)
services
Source: Health Department of Deli Serdang Regency (2017)

Based on Table 1 above, it shows that 3 (three) indicators of 5 (five) performance
indicators from 2014 to 2016 have not reached the target set. The conclusion of the
researcher interview result with the Head of P2P (Disease Control and Prevention) and
several officers of the Health Department in September 2017 is as follows: "There are
still some employees who are impatient and in a hurry to do the job so that the results are
not maximal due to not liking the field of the work or too much workload and done in a
very short time such as the activities that shall be done at the end of the year. The officers
are easily angry, less sensitive to other people's feelings and have feelings of being treated
unfairly by his superiors. There are still employees who do their work by themselves and
do not want to cooperate with other employees and they think that they are able to do it
by themselves. The lack of attention from the superior and the absence of rewards for the
outstanding employees is one of the causes that makes the employees having less
motivation to work optimally". Are the problems described above influenced by
emotional intelligence: self-awareness, self-regulation, motivation, empathy, and social
skills of the Health Department officers of Deli Serdang Regency, Indonesia.
2. Literature Review
2.1. Performance
Performance is a periodic opportunity to communicate between people who assign
work to people who work on it to discuss what they expect and how far these expectations
are met (Martin, 2008). Aspects discussed in Performance Assessment:
• Employee performance
• Feedback for employee development
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Employee performance appraisal cycle begins with the determination of
performance targets and targets to be achieved; then followed by monitoring, then an
evaluation process is carried out and ends with the use of evaluation results for promotion
policies, salary increases or development programs (Maksum et al., 2014; Sadalia et al.,
2017; Lubis et al., 2017; Marhayanie Marhayanie et al., 2017 & Marhayanie 2018). The
elements of employee performance appraisal that are considered successful are as follows
(Dalimunthe et al., 2016):
1. Measurement of employee performance results and compared with targets and
standards
2. Appreciation of employee contributions
3. Identification of employee training and development needs for the present and
future
4. Determination of targets and / or standards for the next appraisal period
The benefits of employee performance appraisal are as follows:
1. Delivering expected results from work.
2. Prevent misunderstandings about the desired quality of work.
3. Increase productivity because employees get feedback
4. Appreciate positive contributions
5. Encourage two-way communication with employees
Challenges that must be managed well when we are in the performance appraisal
process. These challenges include:
• Do not have the skills needed to perform an effective Performance Assessment.
• Employees do not show interest in participating in the Performance Assessment.
• Potential to cause conflict.
• Performed in a hurry due to time constraints.
• Do not get high priority, so they are often delayed and lose momentum.
Specifically the first component, namely the competency component is designed to
evaluate the skill aspects of an employee. Examples of lists of competencies commonly
used are leadership, communication skills, initiative, teamwork, problem solving, and
planning & organizing skills (Nurzaimah et al., 2016; Hasan et al., 2017; Lubis et al.,
2018; Muda, 2017; Muda and Erlina, 2018; & & Tripriyono et al., 2018). For its use, it
can be distinguished between the level of manager and staff. For example for the manager
level, all examples of the above competency lists can be used. But for staff, only a few
types of competencies are evaluated. Competency aspect weight is usually 30-40%.
Furthermore, this list of competencies is given a scale of 1 - 5 (where 1 = bad and 5 =
special). Periodically (for example every semester), superiors are asked to provide a score
based on the scale that was prepared earlier.
6. Components of Performance Results
In addition to the competency component, the employee evaluation system should
be equipped with the next component, namely: the performance results component. This
component essentially aims to map the work of employees in a series of clear and
measurable key performance indicators (KPI). The KPI aspect weight is usually between
60-70%.
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2.2. Self-awareness

The modern theory of self argues that there is a mental aspect as something that is
inside (as content) that governs human actions (Goleman, 2001). Self, whether it is
intended as an object or as a process, or both are not a homunculus or "human in the
chest" or soul; but this understanding is mainly intended to refer to objects of
psychological processes themselves, and those processes are considered to be controlled
by the law of cause and effect (Azlina et al., 2017; Ferine et al., 2017; Handoko et al.,
2017; Dalimunthe et al., 2017; Muda et al., 2017 & 2018 and Sari et al., 2018). In other
words, the notion of self is not used in a metaphysical or religious sense, but is used in a
scientific (positive) psychological sense. Self theory shows an earnest effort to investigate
the symptoms and make conception of the results of the investigation regarding the
behaviour. So, in showing self as a process, that is nothing other than the name for a group
of processes. While Awareness is state, alertness, willingness, or knowing something into
the introduction or understanding of environmental events or internal events (Situmorang
et al., 2017; Muda & Windari et al., 2018 and Muda & Hasibuan et al., 2018). In terms
of awareness includes the notion of perception, thought or feeling, and memory of
someone who is active at a particular time. In this sense Awareness (awareness) is
tantamount to self-awareness. But as we see it, consciousness also includes perceptions
and thoughts that are vaguely realized by the individual until finally focused attention.
Therefore, there is a level of awareness. Self-understanding through the stage of selfintrospection can show that a person has a key element that determines a person's
happiness, this element is an element that is always stable, calm, and peaceful, and
elements that change, are constantly changing and always try to obey his own desires.
When combined, Self Awareness is insight into or insight into the reasons for one's own
behaviour, self-understanding. Self Awareness is generally interpreted as a condition of
knowing or being aware of oneself in the sense of having an object relatively but opening
and receiving an assessment of the truth of the individual nature. In understanding Self
Awareness, individuals have the ability in themselves to understand themselves,
determine life, and appreciate psychological problems as long as the counsellor creates
conditions that can facilitate individual development for self-actualization.
2.3. Self-regulation

Students who are assumed to belong to the self-regulated category are students who
are active in the learning process, both metacognitive, motivational, and behavioural.
They produce ideas, feelings, and actions to achieve their learning goals. Development of
strategic planning and learning activities is strongly influenced by metacognition skills,
knowledge of learning strategies, and understanding of the context in which he will learn.
The more effective students are in developing their self-management (personal),
behavioral, and environmental strategy planning, the higher the level of self-regulation
(Situmorang et al., 2017; Eriadi et al., 2018; Sihombing et al., 2015; 2016; 2017 and
2018). Metacognitively they can have specific strategies that are effective in processing
information. While motivation speaks about the spirit of learning that is internal. As for
behaviour, the display is in the form of concrete actions in learning. Self regulation
according is an ability possessed by humans in the form of thinking ability and with that
ability they manipulate the environment, resulting in environmental changes due to these
activities. One can arrange part of his own behavior pattern. In general, self regulated is
the task of someone to change responses, such as controlling behavior impulses
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(behavioral impulses), restraining desire, controlling the mind and changing emotions. So
in other words, self-regulation is an ability possessed by individuals in controlling
behavior, and manipulating a behavior by using their mind's ability so that individuals
can react to their environment (Muda and Rafiki, 2014; Suriadi et al., 2015 and Muda et
al, 2018). Self regulation is the ability to control one's own behavior. Self regulation is
the use of a process that activates thoughts, behaviors and feelings that are continuous in
an effort to achieve the goals. Individuals make this self-regulation by observing,
considering, giving rewards or punishment for their own behavior. This self-regulation
system is in the form of standards for one's behavior and ability to observe themselves,
assess themselves, and respond to oneself. Self regulation is the basis of the socialization
process because it relates to all domains that exist in physical, cognitive, social, and
emotional development. Besides self-regulation is also a mental ability and emotional
control. All cognitive, physical, and emotional control and good socialization skills bring
someone to be able to manage themselves well. Assessment process (judgmental
process): The assessment process depends on four things: personal standards, reference
performance, activity value, and performance improvement. Personal standards are
derived from observations of the model, namely parents or teachers, and interpreting
feedback/reinforcement of self-performance (Rasdianto et al., 2014; Erlina et al, 2017;
Nasir et al., 2017 and Muda and Erlina, 2018). Every performance that gets reinforcement
will experience cognitive processes, compile measures / norms that are very personal,
because the size is not as synchronous as reality. Personal standards are a limited
evaluation process. Most activities must be assessed by comparing with external
measures, can be standard social comparison norms, comparison with others, or collective
comparisons. From most activities, we evaluate performance by comparing it to reference
standards. In addition to personal standards and reference standards, the assessment
process also depends on the overall value we get in an activity. Finally, self-regulation
also depends on the way we look for causes of behavior in order to improve performance.
2.4. Motivation

Motivation is something that arises from within a person or from another person
who is able to provide enthusiasm, support and effect changes to the person. This
motivation is owned by everyone without exception (Martin, 2003). Motivation is also a
fundamental thing for someone to live life, to carry out activities. Motivation is absolutely
needed by all people both as managers, employees, teachers, students & students, as well
as housewives (Muda et al., 2018). Motivation does not only exist in people who have
perfect physical and excellent stamina, but people who are far from physical perfection
also have it. So many people are born not as perfect as us, but they can be big people, can
be successful people who always innovate, always bring creativity, and always try to
provide the best for others. As explained in the definition of motivation above, motivation
can broadly be divided into two things, namely Intrinsic Motivation and Extrinsic
Motivation. Both are two important things that are interrelated and complement each
other. (Wibowo, 2016)
1. Intrinsic Motivation
Intrinsic Motivation is a motivation that arises from within a person, which they do
not need reward in spelling something because the work itself has become a reward for
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them. Intrinsic motivation is able to make someone do something with his own awareness
without coercion from others. Everything done is based on their interest and curiosity.
2. Extrinsic Motivation
Extrinsic motivation is motivation that arises from other people, or the activities
carried out have the purpose of getting rewards and appreciation from others. We take the
example of students in a class. When in that class there are students who understand well
why they have to learn, and what the benefits are for themselves, they will be able to have
a huge influence on the academic development of other students. Indirectly, other students
will feel that they must be better than their friends. This extrinsic motivation source can
come from parents, neighbours, teachers, friends and even from the environment.
2.5. Empathy

Empathy is almost similar to feelings of sympathy, but is not just the feeling that
arises but is followed by the feeling of an organism in a very deep body (King, 2011). For
example, if our friend's parents die, we must also feel lost. So it can be concluded that
empathy is an action taken to others by using the right way of thinking so that according
to others the action is a good and right action. And that it some explanation of the
differences between the two things that are often wrongly spoken or done. For those of
you who read it carefully and understand it will immediately find the point of the
difference between sympathy and empathy. It is clear that sympathy and empathy are
almost similar feelings. However, differences in sympathy and empathy lie only in the
level of feelings for others that arise from each individual, and flow by itself due to the
actions of others. In sympathy, the treatment of people to others can give more attention
without being able to give any reason, but on empathy the treatment of people to give
attention with certain reasons.
2.6. Social

Skill
Social skills or social skills are often interpreted as a set of skills that allow a person
to communicate, relate, and socialize with others (Jones, 2007). But we must remember
that these skills can have different understandings between one culture and another. Social
skills include forms of verbal and nonverbal communication. These forms of
communication often become tools for others in determining the status of another person,
considering whether the person is a potential friend or spouse, and in considering
employment recruitment or promotion at the workplace. Opponents of social skills are
social ineptitude, which is an inability to use elements of communication that should
make someone become a good communicator (Thalib, 2010). Other aspects of social
skills are nonverbal. Body language, standing up straight, making eye contact, displaying
the right gestures, leaning toward the person who is talking, giving the right smile, and
still showing open gestures can be considered as good nonverbal skills. It must be
remembered that all this can be too much. Gestures can be too dramatic, people who smile
too much may not be trustworthy, and too leaning toward someone is sometimes
considered rude.
In addition, people who have good social skills are also good listeners. Nodding
your head, sometimes making a speech, and paying attention to other people's
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communication are also valuable things. People do not just want to be the target of talking,
but also want to be invited to talk. The feeling that the two communicators are taking the
same part in a conversation shows the existence of proficient social skills (Badaruddin,
2018). Although social skills can be learned, some people seem to have been born with
good social skills. While other people can seem to struggle all the time because of the
inability to communicate. For example, people with autism, nonverbal learning disorders,
and have difficulty showing changes in their tone of voice, sarcasm, and body language
will be very bad for communication. People who suffer from social anxiety disorder
(social anxiety disorder) can be hampered due to panic in certain social situations so that
social skills are a problematic problem (Achmad et al., 2017). Although much can
ultimately defeat social anxiety, people who are hit by language disorders often have to
endure a heavy struggle in establishing a relationship and will be accustomed to being
judged through their inner qualities rather than their abilities defined by their own culture
as social skills.
3. Methodology of research
The type of this research was a causal research with a cross-sectional study design.
It is a study to study the dynamics of the correlation between risk factors and effects, by
means of observation approach or data collection at once at a time (time approach points)
at the time of examination (Umar, 2007). This does not mean that all research subjects
are observed at the same time. The purpose of this study was to observe the relationship
between risk factors and the consequences of a particular disease or health condition at
the same time, asked the problem (effect) as well as the cause (risk factor). The population
in this research was the Civil Servant of the Health Department of Deli Serdang Regency,
Indonesia. The sampling used was a total sampling, the data collected through interviews,
questionnaires distribution and literature study. Data were analyzed using a multiple
linear regression model, hypothesis testing was done by using F-test and T-test.
The validity of an instrument is explained a lot in the context of social research
whose variables cannot be observed directly, such as attitudes, interests, perceptions,
motivations, and so forth (Muda, 2010; Sugiono, 2012 and Sinulingga, 2016).. To
measure such variables is difficult, to develop instruments that have high validity because
the characteristics to be measured from such variables cannot be observed directly, but
only through certain indicators (indirect instructions). Validity indicates the extent to
which a measuring device measures what you want to measure. If someone wants to
measure the weight of an object, then he must use a scale. Scales are valid measuring
devices when used to measure weight, because the scales do measure weight (Sarwono,
2015).. If the length of something you want to measure, then he must use a meter. The
meter is a valid measuring device when used to measure length, because it is a meter
measuring length. But the scale is not a valid measuring device when used to measure
length. The questionnaire compiled must measure what he wants to measure (Ghozali,
2015; Erlina et al, 2017; Sadalia et al., 2017 and Nasution et al., 2018). After the
questionnaire is compiled and tested for validity, in practice it is not certain that the data
collected is valid data. Many other things will reduce data validity; for example whether
the interviewer collected data really followed the instructions set out in the questionnaire.
Reliability is an index that shows the extent to which a measuring instrument can be
trusted or reliable. If a measuring device is used twice - to measure the same symptoms
and the measurement results obtained are relatively consistent, the measuring device is
reliable. In other words, reality shows the consistency of a measuring device in the same
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symptom gauge. Reliability, or reliability, is the consistency of a series of measurements
or a series of measuring instruments (Muda and Hasibuan, 2018 and Muda and Windari,
2018). This can be a measurement of the same measuring instrument (a test with a retest)
will give the same results, or for a more subjective measurement, whether two assessors
give a similar score (inter-rater reliability). Reliability is not the same as validity. This
means that measurements that can be relied upon will measure consistently, but not
necessarily measure what should be measured. In research, reliability is the extent to
which measurements of a test remain consistent after repeated repetition of the subject
and under the same conditions. Research is considered reliable if it provides consistent
results for the same measurement (Muda and Nurlina, 2018). It cannot be relied on if
repeated measurements provide different results. Three techniques for testing instrument
reliability include:
a. Parallel Technique (Parallel Form or Alternate Form)
The parallel technique is also called the "double test double trial" technique. From
the beginning, researchers must have compiled two parallel (equivalent) instrument
instruments, namely two instruments arranged based on one grid (Muda, 2017). Each item
from one instrument must always be able to find its partner from the second instrument.
Both instruments were tested all. After the two trials have been carried out, the results of
the instrument are calculated using the product moment formula (Pearson correlation).
b. Re-engineering (Test Re-test)
Also called the "single test double trial" technique. Using an instrument, but tested
twice. The first and second results or scores are then correlated to find out the magnitude
of the reliability index. The calculation techniques used are the same as those used in the
first technique, namely the Pearson correlation formula. According to Dalimunthe et al.,
(2016), Sirojuzilam et al., (2017); Erwin et al., (2018) and Muda et al., (2018) the testretest reliability is how large the test score is consistent over time. Reliability is measured
by determining the relationship between the results of presenting the same test to the same
group, at different times. If the results of the F count above are greater than 4, then the
model that includes the 2 variables above is right (fit). If R squared is a comparison
between variation Y (total variation) that can be explained by explanatory variables, then
the F test is a comparison between variations Y which can be explained by variables in
the model rather than variations explained by variables outside the model. R2 and F test
are in line/replace each other (Tarmizi 2016; 2017; Syahyunan et al, 2017 & Muda et al.,
2018). Because R2 has no test, R2 is accepted if the F value is high above 4. Because the
F value is> 4, which is equal to 38.5, the model is good enough, in the sense that the
selection of the two explanatory variables is correct. The hypothesis in the F test is as
follows: (Muda et al., 2016; Yahya et al., 2017; Muda and Naibaho, 2018)
Ho: b1 = b2 = 0 (The retrieval of variables X1 and X2 is not appropriate enough to explain
variation Y, this means that the influence of variables outside the model on
Y is stronger than the variables that have been selected) (Muda and
Naibaho,2018).
Ha: b1 ≠ b2 ≠ 0 (The retrieval of variables X1 and X2 is quite appropriate because it is
able to explain variation Y, compared to the influence of variables outside
the model or error on Y).
Partial (individual) testing is conducted by performing a t-test, looking for the
magnitude of the t count that will be compared with t table. Test t count is used to
determine the quality of the meaning of regression between each independent variable
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(X) there is an influence or not on the dependent variable (Y). To test whether the
hypothesis proposed is accepted or rejected statistic t (one-sided test) is used. Testing
Criteria: (Nurlina & Muda, I. 2017; Muda et al., 2014 & 2018)
- If -t table ≤ t counts ≤ + t table then Ho is accepted and Ha is rejected,
- If t counts ≤ -t table or t counts> + t table then Ho is rejected and Ha is accepted.
In this t test is carried out on degrees of freedom (n-k-1), where n is the number of
respondents and k is the number of variables. For the level of confidence used is 95% or
α = 5% (Lutfi et al., 2016; Mahdaleta et al., 2016). The T-test and F-test were done to
know whether there was an influence of emotional intelligence of the officers of Health
Department of Deli Serdang Regency consisting of self-awareness, self-regulation,
motivation, empathy and social skill to the performance of the officers of Health
Department of Deli Serdang Regency, Indonesia. In this study, self-awareness, selfregulation, motivation, empathy and social skills were independent variables whereas
employee performance was a dependent variable.
4. RESULTS AND DISCUSSION
4.1. Result
4.1.1. Characteristics of Respondents
In this study, the majority of the respondents were aged 41-50 years old of 42 people
(42.0%), female of 67 people (67%), term of office 21-30 years of 30 people (30%),
rank/class III (three) of 87 people (87%) and married status of 89 people (89%).
4.1.2. Validity Test Results
Based on the validity test, the r-count value for each question item was greater than
0,355, it indicated that all of the question items were valid.
4.1.2.1. Reliability Test Results
Table 2. The Reliability Test Results
Questions
Reliability
Cronbach's Alpha
Self-awareness
0,855
0,600
Self-regulation
0.902
0,600
Motivation
0,894
0,600
Empathy
0.870
0,600
Social skill
0,859
0,600
Performance
0.800
0,600
Source: Primary Data, 2018 (processed).

Description
Reliable
Reliable
Reliable
Reliable
Reliable
Reliable

The reliability test results indicated that all of the variables studied were considered
reliable because it had a value greater than the limit of Cronbach's Alpha (>0,600). This
indicated that all of the question items were declared reliable.
4.1.2.2. Normality Test Results
In this study, the significant value obtained was 0,662> 0,05. It meant that the data
were normally distributed.
4.1.2.3. Multicollinearity Test Results
Table 3. Multicollinearity Test
Variables
Self-awareness
Self-regulation
Motivation
Empathy
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Multicollinearity did not occur

The value of Variance Inflation Factor (VIF) <5 and Tolerance value> 0,1
(Arikunto, 2012; Khaldun & Muda, 2014). Thus, it could be concluded that in the
regression model, the multicollinearity between independent variables did not occur.
4.1.2.4. Heteroscedasticity Test Results
Table 4. Heteroscedasticity Test
Sig.
Variables
Tolerance
Self-awareness
0.942
0.348
Self-regulation
0.550
0.583
Motivation
0.910
0.365
Empathy
1.637
0.105
Social skill
0.547
0.585
Source: Primary Data, 2018 (processed).

Description
Heteroscedasticity did not occur
Heteroscedasticity did not occur
Heteroscedasticity did not occur
Heteroscedasticity did not occur
Heteroscedasticity did not occur

From the result of heteroscedasticity test of gletsjer method, it was found that the
significant value of self-awareness variable (X1) was 0,348> 0,05, self-regulation variable
(X2) was 0,583> 0,05, motivation variable (X3) was 0,365> 0,05, empathy variable (X4)
was 0,105> 0,05 and social skill variables (X5) was 0,585> 0,05. These results indicated
that the significant value of each variable was not significant or greater than the level of
significance α=5% (Muda and Hutapea,2018), thus Heteroscedasticity did not occur to the
model.
4.1.2.5. Coefficient of Determination (R2) Test Results
The value of R was 0.669 or 66.9% which indicated that the relationship between
independent variables with the dependent variable had a strong correlation. The value of
the coefficient of determination (R Square) was 0,447, it means that 44,7% of the
performance of the officers of Health Department of Deli Serdang Regency could be
explained by self-awareness, self-regulation, motivation, empathy and social skill. While
the remaining 55.3% was explained by other factors not examined.
4.1.2.6. F-Test Results
The Fcount value obtained was 15,204 with a significance level of 0,000, while Ftable
at the confidence level 95% (α = 5%) was 2,31. Thus, the Fcount> Ftable and the level of
significance (p = 0,000 <0.05), then H0 was rejected and H1 was accepted, it meant that
the self-awareness, self-regulation, motivation, empathy, and social skills simultaneously
had a positive influence on the performance.
4.1.2.7. T-Test Results
Based on t-test results, motivation and social skill had a positive and significant
influence on the employee performance. While the variable of self-awareness, selfregulation and empathy did not have a positive influence.
4.2. Discussion
In this research, motivation and social skills had positive and significant influence,
while self-awareness, self-regulation and empathy had no positive influence on the
performance of the officers of the Health Department of Deli Serdang Regency. Based on
the analysis results of the coefficient of determination test (R2), it was obtained the Rvalue of 0,669 or 66.9% that showed the relationship between the independent variables
of self-awareness (X1), self-regulation (X2), motivation (X3), empathy (X4), social skills
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(X5) with the dependent variable of performance (Y). This meant that the influence of
emotional intelligence on employee performance was at a strong level of relationship. It
could also be explained by the value of the coefficient of determination (R2) obtained that
was 0,447. It meant that 44.7% performances were influenced by the emotional
intelligence variables consisting of self-awareness (X1), self-regulation (X2), motivation
(X3), empathy (X4), social skills (X5) while the remaining 55.3% were influenced by other
variables outside the independent variable used in this study.
4.2.1. The Influence of Motivation on Performance
The value of tcount of the motivation variable was 4,285 with the significance level
of 0,000 and the ttable value at alpha 5% and df1=94 was 1,661.The variable of motivation
had a positive and significant influence on the performance of the officers of the Health
Department of Deli Serdang Regency. According to Goleman (2007); Muda and Rafiki
(2014); Nurzaimah et al., (2014) Muda and Dharsuky (2015); Gusnardi et al., (2016);
Muda et al., (2016); Yahya et al., (2017); Muda et al., (2017); Pohan et al., (2018); Eriadi
et al., (2018) , motivation covers the commitment, optimism, confidence, enthusiasm in
doing activities regardless of money and status and achieve the goals with diligence and
strength. Motivation in carrying out the work is very essential to increase knowledge and
achieve an optimal performance. Successful employees in careers are those who have a
good work motivation. Giving motivation to outstanding employees is needed and will be
able to improve the performance of the employees directly and will be able to provide a
good feedback to the agency. The Health Department shall conduct regular and continuous
evaluations to all of the employees. This evaluation is very necessary to know the
obstacles, problems and needs of the employees in carrying out their duties. Giving awards
to the outstanding employees such as acknowledgements and charters can increase the
employee motivation to work.
4.2.2. The Influence of Social Skills on Performance
The value of tcount from social skill variable was 3,013 with a significance level of
0,003 and the value of ttable at alpha 5% and df1 = 94 was 1,661. The social skills variables
had a positive and significant influence on the performance of the officers of the Health
Department of Deli Serdang Regency. Where during this time, employees just busy with
their work and just communicate with colleagues in one field/section only. A very limited
time in social relationships is also one of the obstacles, where usually the time of the
employee is used for a business trip outside and inside the city. Communication and
cooperation in completing a job will facilitate the achievement of the goal of a program in
accordance with the target set. By having good social skills, employees are able to
communicate to convey something related to the work program to be achieved and solve
the problem occurred. Social skills are needed for employees in the execution of daily
tasks. The duty of the officers of Health Department is to monitor, evaluate the
implementation of the health program at the community health center, conduct teaching
and training to the officers of the community health center as the implementer of the health
service to the community. The results of this study are supported by the research conducted
by Notoatmodjo (2009), Thalib (2010), Mariani (2011) and Ferine et al.,(2017) which
showed that social skills variables significantly influence the performance of auditors at
the public accounting firm in Semarang. This research is in line with the theory of
Goleman which states that the fifth indicator of emotional intelligence is very supportive
in popularity, leadership and success in achieving good performance. Social skills are

118

Vol. IV │ No. 2 │ November 2018|

[JUNIOR SCIENTIFIC RESEARCHER

JOURNAL]

JSR

social abilities undertaken by an understanding and development with other skills. These
social skills cover the skills in managing relationships with others and building networks.
5. CONCLUSIONS AND SUGGESTIONS
5.1. Conclusion
Emotional intelligence consisting of self-awareness, self-regulation, motivation,
empathy and social skills had a positive and significant influence on employee
performance. This situation showed that the higher the emotional intelligence of
employees, the better the employee performance, the lower the emotional intelligence, the
lower the performance of employees.
5.2. Suggestion
To the employees, they are expected to improve emotional intelligence, especially
motivation and social skills. To increase the motivation, the Health Department can give
more attention to the outstanding employees such as giving acknowledgments to the
outstanding employees in the morning or afternoon briefing, creating a comfortable and
quiet working atmosphere or changing the color of the curtains to become softer and
making banners about the the work achievement that has been achieved. Giving trust or
full responsibility to the employee to the work or new health program to be implemented
will be able to increase the work motivation. The majority of the officers of the Health
Department is aged 41-50 years old. Therefore, to increase the motivation, it is expected
that the employees make daily work records as well as weekly, monthly and annual work
plans and make targets to be achieved, which this activities are useful to recall the work
and can improve the motivation to work of the employees. The term of office of the
majority of the employees is 21-30 years old, it is possible that the employees have bored
in work. Therefore, to the Head of the Health Department of Deli Serdang Regency, it is
expected to make refreshing activities/outbound for employees periodically, because
refreshing activities/outbound is very useful for the improvement of motivation,
performance and achievements in order to carry out the task. To improve the social skills
of the Health Department, it is necessary to conduct training on the development of
personality, cooperation establishment and good communication techniques that for the
employees.
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Abstract
The purpose of this study was to observe the influence of leadership style, reward system, working
conditions on the work performance of employees of The State Plantation of Merbau Pagar,
Indonesia. The samples obtained were 105 respondents, according to the above objectives, this
study was formulated using respondent testing, hypothesis testing and questionnaire testing. Data
collection techniques used in this study consisted of observations, interviews (interviews),
questionnaires and documentation studies in the form of primary and secondary data. To facilitate
problem solving, this research was carried out using a linear regression analysis method with the
help of SPSS 23. The results of the study showed that, 1) Simultaneously leadership style, reward
system and working conditions significantly influence work performance, 2) partially each each
factor of the leadership style variable, reward system and working conditions have a significant
effect on Work performance, 3) the results of the partial regression analysis indicate that the value
of the working conditions factor is the most dominant factor in Work Performance.
Keywords: Leadership Style, Reward System, Working Conditions, Work performance
JEL Codes: A30, D21, J81, L25, M51
1. Introduction

The leadership style varies as much as people who try to define the concept of
leadership. The definition of leadership broadly includes the process of influencing in
determining organizational goals, motivating followers' behavior to achieve the goal of
influencing to improve the group and culture (Pohan et al., 2018). In addition, it also
affects the interpretation of the events of his followers. Organizing and activities to
achieve goals, maintain cooperative and group work relations, gain support and
cooperation from people outside the group. The design and operation of the management
process and the practice of the reward system must start from understanding the
implications of the concept of psychological contracts, motivational theory and the factors
that influence salary. This understanding must be focused on efforts to meet the needs of
the organization and the people working in it. HR needs at The State Plantation of Merbau
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Pagar,Indonesia (PT Perkebunan Nusantara II) will be fulfilled if the reward system
process is integrated with the organization's philosophy, strategy and business policies,
and also functions as a booster for changes to be examined, namely the condition and
feasibility and capabilities of all physical facilities and infrastructure, including in it
building, lay-out, the flow of people and goods traffic. Eligibility of the engine and all
available equipment.
The aim is not to conduct asset research to find out the price, but rather to find out
whether the facilities and infrastructure are still feasible for operation or not (Beer et al.,
1984). If the operation is feasible, what repairs and improvements should be made, so that
its ability to return to its original condition. At the time the research facilities and prefacilities were carried out, at the same time also carried out research on the physical
condition of the work environment-whether feasible and fulfilling the requirements or
not. what is checked is lighting, dangerous conditions, noise levels, odors and so on. If
this program is implemented, it is comprehensive or works on all parts/functions of an
organization. This program will touch all elements, elements or inputs that must be
utilized by the organization to improve the performance of these employees, not just
humans (Dalimunthe et al., 2017 & Hutagalung et al., 2017). These elements are the
technology (equipment, work methods) that is used, the quality of the inputs (including
material), the quality of the physical environment (safety, occupational health, work place
and cleanliness), climate and organizational culture (including supervision and style
leadership) and compensation systems and reward systems.
2. LITERATURE REVIEW

2.1. Leadership Style
Rivai (2004) leadership style is a set of characteristics used by leaders to
influence subordinates so that organizational goals are achieved or it can also be said that
leadership styles are behavioral patterns and strategies that are liked and often applied by
a leader (Dalimunthe et al., 2016; Erlina et al., 2018; Lubis et al., 2018 & Sofiyah et al.,
2018). Behavioral approach to leadership style is a comprehensive pattern of the actions
of a leader, both visible and unseen by his subordinates. According to Rivai (2004)
Leadership Style can be measured through the following indicators:
1. Organizational Goals
2. Pattern
3. Behavior
4. Strategy
According to Rivai (2004) that the factors that influence leadership style include
1. Threats
2. Rewards
3. Authority
4. Persuasion
2.2. Assessment of Leadership Style
As'ad (2000) states the criteria for effective leadership are the results of
collaboration or achievement of the led group or its part units. An effective leader not
only can influence his subordinates, but also can guarantee that these employees can work
with all the abilities they have. This can be explained that leadership is the ability of
people who have positions who are entitled to influence, opinion, direction, and ask
others, especially their lower level, so that they can work with enthusiasm and high
confidence in achieving organizational goals. Thus, in order to achieve organizational
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goals that have been determined need a leadership style. When the leader is able to apply
his leadership style well, it will provide all the work that ultimately can improve employee
work performance.
2.3. Reward System
Economic benefits are usually given in the form of salaries, wages, benefits,
bonuses, incentives, and others. Experts generally divide the rewards into 2 groups,
namely intrinsic rewards and extrinsic rewards. Intrinsic rewards are rewards that
originate from the employees themselves such as completion of tasks, achievement,
autonomy, personal development. While extrinsic rewards are rewards originating from
outside employees such as salaries and benefits, interpersonal (status and recognition),
and promotion (Avolio et.al., 2004). According to Avolio and Gardner (2005) the reward
system indicators are as follows:
1. Rewards/Salaries
2. Benefits
3. Interpersonal (status and recognition)
4. Promotion
2.4. Working conditions
Working conditions here are all things that exist in the work environment of
employees who can influence themselves in carrying out their duties, such as temperature,
humidity, ventilation, lighting, noise, cleanliness of the workplace, conditions of work
tools, and unclear tasks and responsibilities (Sarwoto, 2005). Sedarmayanti (2001) states
that broadly speaking, the type of work environment is divided into two, namely: (a)
physical work environment, and (b) non-physical work environment. The physical work
environment includes: lighting/temperature, temperature, humidity, air circulation, noise,
mechanical steering, odor, color management, decoration, music and security in the
workplace (Tambunan et al., 2018). While the non-physical work environment includes
social relations in the workplace either between superiors and subordinates or
relationships between subordinates.
2.5. Work performance
Swasto (1996) suggests that work performance is the actions or implementation of
tasks that have been completed by someone in a certain period of time and can be
measured because it relates to the quality and quantity of work. Furthermore, Swasto
(1996) also added that Work Performance in general can be measured through
1. Quality of work.
2. Work Quantity.
3. Knowledge about work.
4. Opinions or questions conveyed.
5. Satisfaction taken.
6. Planning work.
7. Regional work organization.
3. METHODOLOGY OF RESEARCH

This study uses a quantitative approach to the type of survey research. Data was
collected through interviews and questionnaires then it was processed using path analysis.
The population in this study were all employees of The State Plantation of Merbau Pagar,
Indonesia totaling 297 people, Singarimbun and Effendi (2008) Reveal that the sample
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size should not be less than 5% of the population. To meet these criteria, the measurement
of the sample is calculated using the Slovin formula in Umar (1998). With a population
size of 297 people and an inaccuracy rate of 10%, the sample size in this study is:
N
n = 1+Ne2
297

= 1+297 (10%)2
297

= 3,97 = 74,8 = 75
Distributing questionnaires in the form of a list of questions that have been given
alternative answers to answer to selected respondents. Collect and study information and
data obtained from journals, literature books, internet, and annual reports on plantations
related to research. Namely to collect secondary data as a supporter of primary data
obtained from company documents such as a brief history of the company, organizational
structure, number of personnel, and other company data (Tripriyono et al., 2018).
Characteristics of respondents in this study include the characteristics of age, education
level, and tenure with frequency distribution. Validity testing is done using the SPSS
program by comparing the value of r results with critical r values or correlational value
tables. At the real level α = 0.05 and n = 75 (sample-2), the value of r table = 0.361
(Kesuma et al., 2018). In this study the reliability test of the measuring instrument that
will be used is to use Cronbach Alpha (Agustina et al., 2018; Marhayanie et al., 2018;
Muda et al., 2018; Sari et al., 2018 & Sirojuzilam et al., 2018). This statistic is useful for
knowing whether the measurements we make are reliable. Normality testing of research
variables is used to find out whether the research data is normally distributed or not good
by using the normality test and with a graphical approach. Simultaneous F test was
conducted to find out whether the 4 independent variables leadership style (X1), reward
system (X2), working conditions (X3) have a significant influence or not to the dependent
variable work performance (Y). To find out the effect of each independent variable on
the dependent variable Y (work performance), a t-test is carried out partially.
4. RESULT AND DISCUSSION
4.1. Result
4.1.1. Leadership Style
The results of respondents' answers to indicators of leadership style indicate that
the responses of employees of The State Plantation of Merbau Pagar, Indonesia towards
the company's leadership style towards employees in a good category where the answers
agree reached a percentage of 50.2%.
4.1.2. Reward System
The results of the respondent's answers to the reward system indicator indicate that
the responses of The State Plantation of Merbau Pagar, Indonesia have a system of
corporate rewards for employees in a good category. Where the answers agree reached a
percentage of 34%.
4.1.3. Working Conditions
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The results of the respondents' answers to the working conditions indicator indicate
that the responses of The State Plantation of Merbau Pagar, Indonesia on the working
conditions of the company towards employees in a good category. Where the agreed
number reaches a percentage of 41.5%.
4.1.4. Work Performance
The results of the respondent's answers to the work performance indicators indicate
that the responses of The State Plantation of Merbau Pagar, Indonesia towards company
work performance towards employees in a good category where answers agree reach a
percentage of 44.5%
5. RESULT AND DISCUSSION
5.1. Result

Reliability Test Results following in Table 1 :
Table 1. Reliability Test Results
No
Variable
r-count
r-table

Decision

1.

Leadership Style

0,872

0,6

Reliable

2.

Reward System

0,819

0,6

Reliable

3.

Working conditions

0,844

0,6

Reliable

0,747

0,6

Reliable

4.

Work performance

Sources: SPSS result (2018).
Based on the Table 1, the Cronbach Alpha value of the leadership style variable,
reward system, working conditions and work performance of each employee above is
more than the Cronbach Alpha standard value of 0.6 (Dilham et al., 2018; Eriadi et al.,
2018; Erlina et al., 2018; Sihombing et al., 2018; Yahya et al., 2018 & Muda et al., 2019).
So, it can be concluded that all statements relating to leadership style, reward systems,
working conditions and work performance can be stated reliably and can be used as a
measure of research.
5.1.1. Clasical Asumption Test
The Normality Test Results as a follows:
Table 2. One-Sample Kolmogorov-Smirnov Test
Standardized
Residual
N
75
a,b
Normal Parameters
Mean
,0000000
Std. Deviation
,97952001
Most Extreme Differences
Absolute
,082
Positive
,051
Negative
-,082
Test Statistic
,082
Asymp. Sig. (2-tailed)
,200c,d
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a. Test distribution is Normal.
b. Calculated from data.
c. Lilliefors Significance Correction.
d. This is a lower bound of the true significance.
Sources : SPSS result (2018).

Table 2 shows that the residual probability value (asymp.sig.2-tailed) is 0.200
greater than sig-a (0.05) (Muda et al., 2018). The results of this study meet the normality
test requirements, namely if sig α> 0.05, it can be concluded that the research data is
normally distributed.
5.1.2. Simultaneous F Test Results
The F Test Results as a follows :
Model
1 Regression
Residual
Total

Table 3. F Test
Sum of Squares
df
Mean Square
53,657
3
17,886
1217,009
71
17,141
1270,667
74

F
36,043

Sig.
,000b

a. Dependent Variable: Y1
b. Predictors: (Constant), X3, X2, X1
Sources: SPSS result (2018).

Table 3 shows that the value of F-count = 36,043 with a significance value (P-value)
= 0,000 when compared with the value of F-table = 2,50 for N = 74 or df = 71), it can be
seen that F-count (36,043)> F- table (2.50) and sig-p (0,000) <0.05 so that it can be concluded
that all 3 independent variables X1 (leadership style), X2 (reward system) and X3 (working
conditions) have a significant influence on Y dependent variable (work performance).
5.1.3. Partial t Test Results
If the p-value is smaller than alpha (α) alpha is the significance level used by the
researcher to determine how confident the researcher is towards his research (Nurlina and
Muda, 2017; Erlina et al., 2018 & Sadalia et al., 2018). For example, researchers believe
that the research strength is 95%, then alpha is 5% (alpha = 0.05) if the researcher believes
his research strength is 99%, then the alphabet is 0.01.
5.2. Discussion
5.2.1. Effect of leadership style on work performance
Shows that the value of t-count X1 (leadership style) = 2.247 with significance (pvalue) of 0,000 when compared with the value of t-table (N-74 or df = 71) of 1.66 and sig
α = 0.05. 2,247)> ttable (1.66) and p-value (0,000) <0.05. The results of this analysis meet
the requirements of the hypothesis test where if tcount> tcount and p-value <0.05 means H1 is
accepted or H0 is rejected. Thus, it can be concluded that the variable X1 (leadership style)
has a significant influence on the dependent variable Y (work performance). This means
that a leader who has a democratic leadership style (good category 50.2%) in an approach
has the optimism of cooperative decision making, so the ways in which leader behavior
in cooperative decision making will affect employee performance.
5.2.2. Effect of a system of rewards for work performance.
Shows that the value of t-count X2 (reward system) = 3.562 with significance (pvalue) of 0,000 when compared with the value of ttable (N-74 or df = 71) of 1.66 and sig α
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= 0.05. 3,562)> ttable (1.66) and p-value (0,000) <0.05. The results of this analysis fulfill the
hypothesis test requirement where if t count> t count and p-value <0.05 means that H1 is
accepted or H0 is rejected.
5.2.3. Effect of Working Conditions on Work Achievement
Shows that the value of tcount X3 (Working Conditions) = 11,646 with significance
(p-value) of 0,000 when compared with the value of ttable (N-74 or df = 71) of 1.66 and
sig α = 0.05 can be known that tcount X3 (11,646)> ttable (1.66) and p-value (0,000) <0.05.
The results of this analysis fulfill the hypothesis test requirement where if t count> t count
and p-value <0.05 means that H1 is accepted or H0 is rejected. Thus, it can be concluded
that Variable X3 (Working Conditions) has an effect and is not significant towards the Y
bound variable (Work Performance). Furthermore, in testing the previous hypothesis, the
third hypothesis that presents a positive and significant influence on working conditions
on employee performance is concluded that the third hypothesis is acceptable and
supported. This means that factors such as work conditions (work environment,
cleanliness of the workplace, lighting, conditions of work equipment) are among the most
important factors that can affect work performance.
6. CONCLUSIONS AND SUGGESTIONS

6.1. Conclusion
1. Leadership style, reward system and working conditions simultaneously have a
significant influence on work performance.
2. The leadership style partially has a significant influence on employee work
performance
3. The reward system partially has a significant influence on employee work
performance.
4. Partialy, working conditions have an influence and are not significant on employee
work performance.
6.1. Suggestion
1. Based on the results obtained from data analysis that the weaknesses and strengths of
the leadership style in The State Plantation of Merbau Pagar, Indonesia are measured
by the leadership of the manager, democratically where the weakness of democratic
leadership is taking long decisions because it is taken deliberately, difficult to reach
consensus because of opinions everyone is different, and the excess relationship
between the leader and his subordinates is harmonious, decisions and wisdom are
taken through discussion. This is less specific in managing an organization, preferably
a good leadership style is a combination of each leadership style or situational
leadership style, looking at the current situation and conditions.
2. Variable reward systems referred to in this study are salary / benefits, benefits, etc., so
what is the company's obligation both in terms of timeliness and the amount of salary
in accordance with workload (standard work) must be achieved/fulfilled the desires of
employees, because of this will affect the work performance of employees.
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