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Abstract

Background: Use of teams has shown to be an important factor for organizational performance. However, research
has shown that a team has to meet certain criteria and operate in a certain way to realize the potential benefits of
team organizing. There are few studies that have examined how teams operate in the nursing home sector and
their effect on quality of care. This study investigates the relationship between teams that meet an academic
definition of the team concept and quality of care in nursing homes.

Methods: A cross-sectional survey of forty nursing home wards throughout Norway was used to collect the data.
Five sources of data were utilized to test our research question: (1) self-report questionnaires to 444 employees, (2)
interviews with 40 ward managers, (3) self-report questionnaires to 40 ward managers, (4) telephone interviews with
378 relatives, and (5) 900 hours of field observations. Use of teams in nursing home wards was assessed by field
observations and by interviews with ward mangers. Quality of care was assessed by data from surveys and interviews
with relatives and staff and through field observations. All data were aggregated to the ward level and two-level
analyses were used to assess the relationships.

Results: The multi-level analyses showed that teams – as operationalized in the present study – were significantly
positively related to two out of the three quality of care indices when controlled for ward size, days of sick leave and
care level. One significant interaction effect was found between teams and days of sick leave, implying that the effect
of teams decreased with higher numbers of days of sick leave.

Conclusions: The results suggest that teams are related to higher levels of quality of care in nursing homes.
However, the study shows that there is a substantial difference between real, functional teams that meet an
academic definition of the concept and quasi teams, the latter having a significantly lower effect on quality of
care. Hence, nursing home leaders, directors and ward leaders should be aware of the substantial differences
betweens dysfunctional – or quasi – teams and real teams, and encourage the development of real functional
teams to take advantage of the potential benefits of team organizing.
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Background
While numerous of studies have investigated the effects
of staffing levels and staffing ratios on quality of care in
nursing homes [1-3], the number of studies investigating
the effects of different ways of organizing care staff
within a nursing home ward is relatively limited, both
internationally [4,5] and in Norway [6]. Considering that
the organization of work is emphasized as an important
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factor for quality of care [3,7-10], this lack of research is
unfortunate and peculiar.
One of the core elements regarding organization of

work in nursing homes is whether or not the employees
work in teams. Despite this, there is a dearth of studies on
teams in nursing homes, particular in Europe [11]. In
other research fields, though, there is a vast amount of lit-
erature on teams and team performance [12-14]. These
studies have shown that there are several potential benefits
associated with team organizing, including greater job sat-
isfaction [15], greater commitment [16,17] and greater
effectiveness and quality [14,15,18,19]. However, even
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though researchers agree that teams have the potential to
improve organizational performance, there is a consensus
that the advantage of teams do not come automatically
[12,14,19-22]. Hackman [23], a leading researcher within
the field has underlined the importance of real teams for
successful teamwork. Hackman’s definition of real teams
requires the following criteria: a team task, clear boundar-
ies, specific authority to manage their own work processes
and high membership stability [23]. Teams that do not
meet these criteria, Hackman [23] argues, are less efficient
and less likely to realize the benefits derived from team
organizing.
The extensiveness of teams varies considerably both

within and between countries. In a Norwegian study,
Paulsen et al. [24] found that in 31% of the nursing home
wards were organized into teams, while in a larger US sur-
vey, 16% of care workers in nursing homes reportedly
work in teams [7]. The size of nursing home teams may
also vary. In Norway, teams generally consist of four to
eight direct care workers with responsibility for seven to
12 residents. A nursing home team may be monodiscip-
linary or multidisciplinary, the latter also called inter-
disciplinary [25]. Monodisciplinary teams consist of one
occupational group, which in nursing homes are mostly
comprised of nurse aides [26], while multidisciplinary
teams consist of different occupational groups. In Norway,
most teams are multidisciplinary in nature, consisting of
registered nurses, auxiliary nurses, and to a certain extent,
unlicensed workers. Physical therapists, occupational ther-
apists or assistant occupational therapists are normally not
included the teams, but organized in their own depart that
support the care workers when needed.
There are a variety of different definitions of teams.

The one we have adopted is from Guzzo et al. [19] and
is based on the work of Alderer [27] and Hackman [28]:
“… a work group that is made up of individuals who see
themselves and who are seen by others as a social entity,
who are interdependent because of the task they per-
form as members of a group, who are embedded in one
or more larger social system (organization) and who per-
form tasks that affect others (such as customers or co-
workers)” (p. 308) [19]. This definition of teams implies
that there has to be a certain level of co-acting and
interdependence among the team members as well as
membership stability. A more elaborate discussion of the
definition is presented in the Method section.
There are, as mentioned above, few studies of the ef-

fects of teams in nursing homes. To identify articles
about teams and quality of care we searched in PubMed
and Google Scholar and used the following terms: “nurs-
ing home”, “long-term care”, “skilled nursing”, “team”,
“teamwork”, “primary care” and “work groups”. We also
used the snowball approach, whereby the references in
relevant articles led us to additional related articles. We
found only four studies that systematically had investi-
gated the relationship between teams and quality of care.
In the most recent study, Temkin-Greener et al. [29]
found that the use of teams had a significant positive effect
on one out of three quality of care outcomes. The effect
was not very strong, however. A total of 7418 direct care
workers located in 192 nursing homes in New York partic-
ipated in the survey study. Goldman [30] conducted a sur-
vey study in five continuing care retirement communities
and found that a primary nursing approach with the use
of teams improved quality of care. The data and the
method are not properly described, however. Yeatts et al.
[26] used an experimental design and found that use of
teams improved care procedures, internal coordination
and communication and resident care. Ten nursing homes
participated in the study: five nursing homes established
teams and five nursing homes worked as a control group.
The teams consisted of certificated nurses only. Teresi
et al. [31] also studied the effect of a primary care model.
Two nursing homes were included in the study, which
used a pre-post matched comparison experimental group
design. The study found that several, but not all resident
outcomes were improved in those units were the interven-
tion were conducted. The intervention consisted of three
elements: consistent assignment, implementation of teams
and the inclusion of direct care staff in care planning and
improving the internal communication. Thus, it is not pos-
sible to isolate the effect of teams itself. One urban (n =
195 residents) and one rural (r = 64) facility participated in
the study.
Studies of consistent (also called “primary” and “per-

manent”) staff-resident assignment and quality of care
may also be relevant to the study of teams. Consistent
assignment implies that care workers are organized in
small work groups, and the similarities are illustrated by
Castle’s definition of consistent assignment [32]: “con-
sistent assignment means that the same caregivers are
consistently caring for the same residents almost every
time they are on duty”. For most practical purposes, this
definition is quite similar to our definition of teams, in
that a certain group of staff work closely together to ac-
complish a task and are seen as an entity. A majority of
the of the studies of consistent assignment show that
consistent staff-resident assignment is related to higher
quality of care [4,32-35], though there are exceptions
[36]. An interesting result regarding these studies is that
the effect of consistent assignment seems to increase
with higher levels of staff-resident assignment [32], indi-
cating that high membership stability may be important
for the effect.
Some studies, although not testing the direct effects of

teams in nursing homes, have still yielded contributions
to the research field that are worth mentioning. Rantz
et al. [10] investigated the relationship between staffing
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and nursing home quality in 92 US nursing homes and
underlined the importance of smaller work groups and
team processes to accomplish work in the nursing homes.
Other studies that support the use of teams and teamwork
for quality of care in nursing homes are Tyler & Parker
[11], Dellefield [37], Castle et al. [38], Parsons et al. [39],
Eaton [40] and Bowers et al. [41]. Furthermore, there are
studies of teams in the hospitals sector – which shares
several similarities with the nursing home sector – that
support the use of teams for quality of care [22,42-44].
Since there are few studies of teams and quality of care

in nursing homes and all the studies are conducted in the
US, the effect of teams on quality of care in Norwegian
nursing homes is still unknown. The four studies that we
have identified indicate that the effect of teams is not very
strong; however, all the studies show a positive relation-
ship between use of teams and some quality indicators. In
addition, there are several studies that (even if they have
not investigated the effect of teams on quality of care dir-
ectly) suggest that teams are vital for quality in nursing
homes. Finally, there are several studies in the hospital
sector that supports the use of teams. Therefore, we can
hypothesize that the use of teams will be significantly re-
lated to higher levels of quality of care. The research ques-
tion in this paper is if teams – as operationalised in the
present study – are related to higher levels of quality of
care in Norwegian nursing homes.

Methods
Research design
A cross-sectional design was used to collect the data
required to test our research question. Five different
sources of data were utilized: self-report questionnaires
distributed to 444 employees in nursing homes, inter-
views with and questionnaires to 40 ward managers, a
telephone survey with 378 relatives and 900 hours of
field observations.

Sample
One to four wards in 22 nursing homes participated in the
study, yielding a total of 40 wards. These facilities were lo-
cated in towns in eleven medium (6 000 – 20 000) and
large-sized (> 20 000) municipalities in seven counties
(Finnmark, Nord-Trøndelag, Hordaland, Hedmark, Oslo,
Akershus and Aust-Agder) across Norway. The seven
counties were selected to achieve geographical spread.
Special care units for dementia, short-term units, rehabili-
tation units and hospice units were excluded, as such
wards often have a different structure and relatively more
staff than ordinary long-term units. All nursing homes
were public and nonprofit in nature, and were owned and
run by their local municipalities. The nursing homes
ranged in size from 20 to 152 beds, with a mean of 63; the
wards ranged in size from 7 to 34 beds, with a mean of 18.
The number of staff (full-time equivalents) per ward ranged
from 6 to 25, with a mean of 14. Nursing home ward was
used as the main measurement unit as both team
organization and quality of care may vary significantly from
one ward to another within one nursing home.

Data collection
The first author distributed the questionnaires to the staff
personally. All staff who were working in their ward dur-
ing the three to four days of field observations were asked
to complete a questionnaire. Staff who worked night shifts
were excluded from the study because their work setting
differed substantially from those working day shifts and
similarly, staff who had worked less than eight weeks in
their ward were excluded due to their lack of experience.
Each staff member was offered a token gift (approximate
value = 2 USD) along with the questionnaire. The ques-
tionnaires were completed anonymously and returned in
sealed envelopes in a box located in the wards’ staff room.
A total of 444 questionnaires were returned, with a range
of 5 to 19 per ward and a mean of 11.4. The response rate
from the 40 wards varied from 71% to 100%, with a total
response rate of 87%.
Relatives answered a survey by phone interview, also

conducted by the first author. Thirty five relatives were
excluded due to limited contact with the resident or a
complicated relationship between the relative and the
resident. A total of 378 relatives agreed in to answer the
questions, giving a response rate on 71%.
The first author’s interviews with the 40 ward man-

agers were performed in their offices in the course of
the week of field observations. The interviews consisted
of semi-structured questions. After the interviews, the
ward managers answered a questionnaire consisting of
specific questions about the ward.
The first author, with six years experience in nursing

homes as an unlicensed worker, conducted the field ob-
servations. Each ward was visited and observed for a
total of between 20 to 30 hours (within three to four
days), depending on its size. A uniform was worn during
the visits, and the author participated in the daily activ-
ities along with the staff. Both day and evening shifts
were observed. During the field observations, notes were
taken continuously on a PDA (Pocket PC), and the ward
was scored according to predefined categories, as de-
scribed below. To avoid possible bias by a change in staff
behavior during the observations, anonymity was guar-
anteed to all staff participating in the study. A study by
Schnelle et al. [45] indicates however that staff behavior
is not influenced significantly by field observations.
A written informed consent for participation in the

study from the staff and the relatives was not obtained.
However, both staff and relatives were informed that it
was voluntary to participate in the study and that all



Table 1 Descriptive statistics (N = 40 wards)

Dependent variables/
quality of care
(scale 1–7)

Mean real
teams
(N = 19)

Mean no teams
or quasi teams

(N = 21)

T-test
independent

samples

Relatives
(Cronbach’s alpha = 0.92)

Medical care 5.45 5.11 (p = 0.11)

General care 6.10 5.37 (p < 0.01)

Social activities 4.30 3.57 (p < 0.03)

Social interactions 5.79 4.98 (p < 0.01)

General perception of
quality of care

5.83 4.92 (p < 0.01)

Summary
index relatives

5.49 4.79 (p < 0.01)

Staff
(Cronbach’s alpha = 0.85)

Medical care 6.09 5.55 (p < 0.01)

General care 5.47 5.18 (p = 0.08)

Social activities 4.29 4.15 (p = 0.64)

Social interactions 5.31 4.45 (p < 0.01)

General perception of
quality of care

5.95 5.07 (p < 0.01)

Summary index staff 5.42 4.88 (p < 0.01)

Field observations
(Cronbach’s alpha = 0.92)

General care 6.05 5.29 (p < 0.01)

Social activities 4.68 3.71 (p < 0.01)

Social interactions 5.29 4.19 (p < 0.01)

General perception of
quality of care

5.53 4.52 (p < 0.01)

Summary index
field observations

5.39 4.43 (p < 0.01)

Control variables

Residents per ward 13.6 22.2 (p < 0.01)

Days of sick 11.1% 12.9% (p = 0.26)

Care level

Level of residents
using wheel chair (1–7)†

3.89 5.47 (p < 0.01)

level of residents
using elevator during
care (1–7)††

3.74 5.05 (p = 0.26)

Sum care level (1–7) 3.82 5.26 (p = 0.01)

† = (1 = < 5%, 2 = 5% to 10%, 3 = 10% to 20%, 4 = 20% to 30%, 5 = 30% to
40%, 6 = 40% to 50% and 7 > 50%).
†† = (1 = < 5%, 2 = 5% to 10%, 3 = 10% to 15%, 4 = 15% to 20%, 5 = 20% to
25%, 6 = 25% to 30% and 7 > 30%).
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data were anonymised. Furthermore, none of the ques-
tions were related to patients’ characteristics. Some of
the relatives were children of or guardians for the resi-
dent, however, all the relatives were older than 21 years.

Dependent variables
Norway has no national register like the MDS or regis-
ters about complaints that are accessible for researchers.
Furthermore, the external health inspections are ran-
domly conducted and not suited for comparing quality
of care between different nursing home wards. Conse-
quently, there is no appropriate register for this data in
Norway, implying that researchers must collect quality
data themselves.
In the Norwegian long-term care sector Quality of care

is regulated by The National Regulation for Quality of Care
in Nursing Homes and Home Care [46]. The regulation has
been the starting point for assessing quality of care in sev-
eral studies [24,47,48]. According to the regulation quality
of care is a multidimensional phenomenon, consisting of
both quality of care and quality of life aspects. Based on
the regulation, and prior studies of quality of care in
Norway, we developed four quality dimensions. The di-
mensions were medical care, general care, social activities
within the ward and social interactions between staff and
residents (see Additional file 1: Appendix for details). In
addition, we included a general dimension assessing the
overall perception of the quality level; “All in all, how do
you assess the quality of care at this nursing home ward?”.
Thus, in total, five quality dimensions were utilized in the
present study (see Table 1 for details about the different
dimensions). The dimensions were solely process and out-
come measures [49], with an emphasis on outcome mea-
sures. Each dimension was measured by one to five items
(see Additional file 1: Appendix for an overview of the
items used). Staff assessed nine items, relatives eight items
and the field observer seven items. All items from relatives,
staff and field observations were measured on a Likert
scale ranging from one to seven, with 1 anchored at
strongly disagree and 7 anchored at strongly agree. The
items were tested on pilot groups of staff, residents and fel-
low researchers prior to the study, and minor adjustments
were made based on the response from these groups.
The responses from relatives, staff and the field obser-

ver formed three separate summary indices (see Table 1
and Additional file 1: Appendix). The indices were cre-
ated by adding the dimensions and calculating the mean
value. The indices based on relatives and staff contained
all five quality dimensions, while the index based on
field observations did not include medical care, as the
field observer has no medical education and field obser-
vations alone did not the put the field observer in a pos-
ition to assess the medical care satisfactorily. The
responses from relatives and staff were aggregated to a
ward level. Internal consistency of the indices was high,
with Cronbach's alphas of 0.92 for relatives, 0.85 for staff
and 0.92 for field observations, and supported the use of
summary indices. Factor analysis (using the Varimax
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method of rotation) showed that the three sources evalu-
ated the quality of care significantly different – in ac-
cordance with prior studies of proxies and quality of
care in nursing homes [48,50,51] (see Additional file 1:
Appendix). The inter-rater correlation coefficient be-
tween the three quality indices was 0.63.

Explanatory variables
To define a team, we used the above definition by Guzzo
et al.: [19]: “… a work group that is made up of individuals
who see themselves and who are seen by others as a social
entity, who are interdependent because of the task they
perform as members of a group, who are embedded in one
or more larger social system (organization) and who per-
form tasks that affect others (such as customers or co-
workers)” (p. 308) [19]. The definition implies that in order
to be labelled a team, the work group has to function in a
particular way; it is not sufficient that the manager or the
care workers label the work group a team. Three different
factors were of particular interest when we made the div-
ision [19,21,23]. First, we noted the degree of interdepend-
ence among the staff members within a subunit: did the
care workers within a subunit collaborate closely to accom-
plish the tasks or were they simply co-acting without being
interdependent and well coordinated? Second, we noted
the degree of membership stability within the team: did the
care workers work on the same subunit every day they
were on duty or did they rotate between the different sub-
units within the ward? Third, we noted whether the staff
consisted of a cohesive group that belonged primarily to
the subunit or the ward level (in the definition labelled as
“larger social system or organization”) and at which of the
two levels the primary tasks were executed: did the care
workers within a subunit appear like a social entity or did
they assess the ward as their main social entity? All three
factors had to be fulfilled in order to be labelled a team.
Work groups that did not meet the criteria, were defined
as dysfunctional – or quasi – teams.
In prior survey studies of teams and teamwork in nurs-

ing homes, the assessments of teams were carried out by
staff members, ward managers or other stakeholders. Such
subjective assessments are vulnerable to individual inter-
pretations of the team concept, and may not systematically
differentiate between teams and unstable work groups that
do not meet a standardized, academic definition of the
concept. Therefore, to account for the potential bias in the
team concept, we based the assessment of teams on two
different sources: (1) a third part, by conducting three to
four days of field observations in each of the participating
nursing home wards and (2) interviews with the ward
leaders. The field observations lasted three to four days
(20 to 25 hours) and consisted of direct observations of
the organizational structure and informal interactions with
care workers. The interviews of the ward leaders took
place at the ward leaders’ office during the visit. When di-
vergence was found between the information gained from
the ward leader and the field observations, the observa-
tions were decisive – as information obtained through in-
terviews with the ward leader was more likely to be biased
by the individual leader’s interpretations of the team con-
cept. Furthermore, in contrast to the ward leaders, the
field observer visited all 40 wards and – as a third party –
was able to compare the organizational structure between
the wards and thus assess the team variable in relation to
our standardized definition of teams.
The wards were categorized into two groups (dichotom-

ous variable): Group 1 represented no use of teams or use
of dysfunctional teams (i.e., teams that were labelled as
teams by staff or managers, but did not actually operate as
teams according to our definition), while Group 2 repre-
sented use of teams according to our standardized defin-
ition. 19 wards operated with teams, 18 operated with
dysfunctional teams and three wards reported that they
did not use team organizing at all (see Table 1). This im-
plies that 19 wards were categorized as having teams and
21 wards were categorized as not having teams. All the 19
identified teams were multidisciplinary in nature, meaning
that they consisted of registered nurses, auxiliary nurses
and to a certain extent unlicensed workers. Physical thera-
pists, occupational therapists or assistant occupational
therapists were not included in any of the teams.
From earlier studies in nursing homes, we know that

organizational characteristics like ownership status, staff-
ing levels, ratio of registered nurses, ward size, care level
and staff stability/days of sick leave have an effect on of
quality of care [10,47,48,50-54]. Due to our limited sam-
ple size (N = 40), we included only three control vari-
ables in the regression analyses. Ownership status was
not relevant as all nursing homes included in the study
were nonprofit and owned and run by the local munici-
pality. Ward size, days of sick leave and care level were
the three variables that had the strongest correlations
with the three quality indices (see Table 2). Staffing
levels and the ratio of registered nurses to residents were
thus excluded from our regression model (see Table 2).
Information about the confounding variables of residents
per ward and days of sick leave (annual) were obtained
through interviews with the ward managers, while the
confounders of care level was measured by two factors:
the percentage of residents dependent on wheel chair and
the percentage of residents dependent on patient lift dur-
ing care, each of which was allocated a score from 1 to 7
(see Table 1). The care level data were obtained through
field observations and interviews with care workers.

Data analysis
Mean scores for the three quality of care indices were cal-
culated and independent-samples T-tests were conducted



Table 2 Bivariate correlations (Pearson’s) (N = 40 wards)

QoC -
relatives

QoC -
staff

QoC - field
obser.

Team Days of sick
leave

Ward
size

Care
level

Total staffing
levels

Ratio of registered
nurses

QoC - relatives 1

QoC - staff 0.63** 1

QoC - field
observations

0.63** 0.65** 1

Team 0.52** 0.48** 0.70** 1

Days of sick leave 0.57** 0.71** 0.52** −0.18 1

Residents per ward −0.34* −0.24 −0.32* −0.46** −0.03 1

Care level −0.36* −0.25 −0.22 −0.39* −0.27 0.50** 1

Total staffing levels 0.12 0.09 .025 0.26 0.41** −0.14 −0.65** 1

Ratio of registered
nurses

0.75 −0.05 0.06 0.15 −0.36* 0.09 0.26 −0.14 1

*(p < 0.05), ** (p < 0.01).
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to assess differences between the 19 wards with real teams
and the 21 wards with no teams or quasi teams (Table 1).
To assess potential multicollinearity problems due to high
correlations (>0.80) between the independent variables, we
also computed Pearson’s bivariate correlations (Table 2). The
associations between teams and each of the three quality in-
dices (relatives, staff and field observations) were assessed
with multilevel regression analyses (Table 3). As the 40 nurs-
ing home wards were located in 22 different nursing homes,
we performed two-level analyses to account for potential
clustering effects (random intercept models) [55]. Potential
interaction effects between the team variable and each of the
control variables were also explored separately (Table 4). In
studying interaction effects we centered days of sick leave
around the mean, that is: we subtracted the mean numbers
of days of sick leave in the sample from each data-point [56].
Data were analyzed using SPSS (Statistical Program for

Social Science) version 19 and mixed models were used
for the analyses. For all statistical tests a 5% significance
level was employed. P-P plots and residual plots were ex-
amined prior to the analyses and revealed no violations of
assumptions of normality, linearity and homoscedasticity.
In the present paper we only report the results from the

two-level analyses, as these analyses are available for all
three data sources; relatives, staff and field observations
(Tables 3 and 4). However, we also conducted three-level
Table 3 Two-level analysis for quality of care as assessed by r
coefficients and explained variance - (N = 40 wards and 22 nu

Quality of care - relatives Qua

Coeff. p-value Coeff

Team 0.347 = 0.08 0.389

Residents per ward 0.003 = 0.80 0.001

Days of sick leave −4.008 = 0.04 −3.854

Care level −0.117 = 0.03 −0.067

R1
2 0.38 0.15
analyses for the quality indices for relatives and staff since
we had individual, ward level and nursing home data for
these two sources. These three-level analysis yielded simi-
lar results and the same conclusions as the two-level ana-
lysis though (Additional file 1: Appendix). Also the results
of ordinary one-level regression analyses were similar to
those of the two-level analyses (data available on request).

Ethical considerations
The study has been approved by the Norwegian Social Sci-
ence Data Services (NSD), an institution that assists and ap-
proves researchers with data gathering, data analysis, privacy
issues and research ethics. All data in the study were an-
onymous and no separate data about any residents were col-
lected. Consent procedures for this study were approved by
staff and residents. Consent procedures included a descrip-
tion of the study, expectations of participation, procedures
taken to ensure confidentiality and the voluntary nature of
the study. Nursing home staff were provided this informa-
tion in written format prior to giving verbal consent, while
family members were informed over the telephone prior to
providing verbal consent. Participants were informed that
confidentiality was assured and that they had the right to
withdraw from the study at any point. Prior to field observa-
tions at the nursing homes, the first author made a declar-
ation of nondisclosure of confidential information.
elatives, staff and field observations: unstandardized
rsing homes)

lity of care - staff Quality of care - field observations

. p-value Coeff. p-value

= 0.03 0.926 < 0.01

= 0.90 0.002 = 0.88

= 0.02 −0.098 = 0.95

= 0.19 0.008 = 0.87

0.49



Table 4 Two-level analysis with interaction effects for
quality of care as assessed by relatives, staff and field
observations: unstandardized coefficients and explained
variance - (N = 40 wards and 22 nursing homes)

Quality of
care - relatives

Quality of
care - staff

Quality of
care - field
observations

Coeff. p-
value

Coeff. p-
value

Coeff. p-
value

Team 0.247 = 0.17 0.299 = 0.09 0.870 < 0.01

Residents per ward −0.003 = 0.75 −0.002 = 0.79 −0.003 = 0.72

Days of sick leave −1.479 = 0.44 −2.176 = 0.20 1.679 = 0.38

Care level −0.125 = 0.01 −0.071 = 0.14 0.003 = 0.93

Team*Days of sick −12.290 < 0.01 −8.571 = 0.02 −9.033 = 0.02

R1
2 0.50 0.33 0.56

Figure 1 Interaction effects between team and days of sick
leave (annual) (N = 40 wards).
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Results
Table 1 shows mean scores for the 19 wards with real
teams and the 21 wards with no teams or dysfunctional
teams and the independent-samples T-tests. The T-test
shows that the wards with teams had significantly higher
levels of quality of care on 11 out of the 14 quality dimen-
sions and on all three summary indices. Only the dimen-
sion of medical care (relatives), general care (staff) and
social activities (staff) were not significantly higher in wards
with teams. Bivariate correlations are presented in Table 2.
The correlations between the explanatory variables were
low to moderate (r ≤ 0.50), while the correlations between
the team variable and the three quality indices were rela-
tively strong (r = 0.52) for relatives, (r = 0.48) for staff and
(r = 0.69) for field observations. The wards with teams had
significantly lower care level than those with no teams.
The results from the multilevel regression analyses for

each of the three quality indices are presented in Table 3.
The intra-class correlation coefficients (ICC) for the three
indices were 57% (relatives), 20% (staff) and 64% (field ob-
servations), respectively. The analyses showed that the team
variable was significantly positively related to the quality
index by staff (p= 0.03) and field observations (p < 0.01), but
not to the index by relatives (p = 0.08) when controlled for
ward size, days of sick leave and care level (Table 3). The as-
sociation between teams and quality as assessed by field ob-
servations was particularly strong: wards with teams had
0.93 points higher levels of quality of care than the wards
without teams. In the model with staff assessed quality of
care the unstandardized regression coefficient was 0.39.
Regarding the control variables, residents per ward was not

significantly related to any of the quality indices, care level was
significantly negatively related to the quality index by relatives
(p=0.03) while days of sick leave was significantly negatively
related to the indices by relatives (p= 0.04) and staff (p=0.02).
One significant interaction effect was found between the

team variable and days of sick leave (Table 4 and Figure 1),
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implying that the positive effect of teams decreased with high
rates of days of sick leave. The interaction variable between
teams and days of sick leave had a significant effect on all
three quality indices, and improved the models significantly.

Discussion
Main results
The results showed that teams was significantly posi-
tively related to two out of three quality of care indices
when controlling for ward size, days of sick leave and
care level. Furthermore, the team variable interacted sig-
nificantly with days of sick leave, implying that the effect
of teams decreased with more days of sick leave. Teams
was particularly strong related to the quality index based
on field observations, as wards that were organized in
teams had 0.93 points higher levels of quality than wards
that were not organized in teams. Wards that were orga-
nized in teams had a significantly lower care level than
wards that were not organized in teams. One possible
explanation for this is that that wards leaders in wards
with high care levels use staff rotation to reduce the
wear and tear and boredom of the care workers [4].
The positive effect for teams in our study confirms prior

studies of teams and quality of care in nursing homes.
However, this study deviates from the prior studies in that
the relationship between teams and quality of care were
stronger. Hence, the relatively strong support for teams in
our study calls for further explanations. In the following
section we will argue that there are two factors that con-
tributed to explain the relatively strong effect for teams in
the present study; (1) the importance of real teams and (2)
the particularity of the Norwegian context.

The importance of real teams
In prior survey studies of teams in nursing homes, the
assessment of teams has been based on self-reported
data from the care workers [29,30]. Using self-reported
survey data is time-efficient, but vulnerable to individual
interpretations of the team concept. To avoid such indi-
vidual interpretations, the present study based the as-
sessment of teams on two different sources; (1) three to
four days of field observations in each of the participating
nursing home wards and (2) interviews with the ward man-
agers. By combining these two data sources, we believe that
we were able to differentiate more systematically between
wards that operated with real, functional teams – teams
that met our standardized, academic definition of the con-
cept – and dysfunctional teams – teams that were labelled
a team by staff and ward leaders, but did not operate as
teams according to our definition – than studies that assess
teams solely on survey data from the care workers.
There were mainly two factors that distinguished dys-

functional teams from real teams in our study: First, the
staff in the dysfunctional teams – to a considerable
extent – rotated among the different subunits in the ward
and thus did not meet our criterion of membership stabil-
ity. Second, the primary tasks were executed at the ward
level and thus did not meet our criterion of primary tasks
at the subunit. We believe that both of these criteria are
important for team performance [23]. The first criterion,
membership stability, may – under certain circumstances –
be negative for team performance. There is a risk that very
stable teams, which are not exposed to new routines, tasks
and changes in the environment, will develop unfavorable
working environments [57,58]. Yet, in general, team stabil-
ity has shown to be an important and necessary element
for successful teams [14,23,57,59-61]. In line with this,
Hackman [23] argues that workers in teams with high
membership stability are more likely to develop familiarity
with each other and the work setting, and that this familiar-
ity enables the team members to focus on the work tasks
rather than to spend time on getting to know new co-
workers and include them in the work procedures.. Fur-
thermore, the importance of membership stability for qual-
ity of care is supported by the interaction effect that we
found between teams and days of sick leave, showing that
the positive effect of teams decreased with higher levels of
days of sick leave. High levels of days of sick leave result in
more vacant and temporary positions, and thus lower the
team’s membership stability. Membership stability is also
likely to be important for developing a good team climate,
particularly the climate factors of interaction and informa-
tion sharing.
The second criterion, primary tasks at the subunit im-

plies that the daily tasks are performed at the team/sub-
unit level and not at the ward level. If there are unclear
boundaries between the two levels, the team may not
operate as a bounded unit [19,23]. The result may be
that the workers experience that their membership sta-
tus is uncertain, their ability to develop specialized roles,
shared norms and a common commitment are weak-
ened and their ability to develop a coherent strategy to
carry out the work is limited [21,23,62]. Consequently,
they will act more like co-actors and less like team
members that are performing teamwork [23,63]. Unclear
boundaries may also decrease a team’s ability to develop
ownership to the organization and its goals [16,17,64]
and to develop a good team climate.
Both the criteria of membership stability and primary

tasks at the subunit level refer to how the team actually
operates. The focal point here is that there is a real,
functional team and not an unstable group of employees
who is simply co-acting.
Based on the above discussion, we propose that: (1)

real teams, according to our definition and operationali-
zation, is a prerequisite for effective teamwork in nurs-
ing homes and (2) that our thorough assessment method
enabled us to systematically differentiate between real
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teams – that meet the criteria of an academic definition of
the team concept – and dysfunctional teams. In line with
this, we argue that the differentiation between real teams
and dysfunctional teams in the present study helps explain
the relatively strong effect for teams on quality of care as
compared to prior survey studies of teams in nursing
homes. We believe that future studies of teams in nursing
homes, and in the care sector as a whole, should attempt to
distinguish real teams from dysfunctional teams. Further-
more, leaders in nursing homes should be aware of the
characteristics that distinguish real, functional teams from
dysfunctional teams – in order to take advantage of the po-
tential benefits derived from team organizing [21,23,44].

The particularity of the Norwegian context
Another factor that may partly explain the positive effect
of real teams on quality of care in the present study is
the characteristics of Norwegian nursing home teams.
Two variables are of particular importance: First, in con-
trast to the US and several other Western countries
where nursing home teams generally consist of nurse
aides only [4,26], the majority of Norwegian nursing
homes teams are multidisciplinary. This means that the
teams consist of registered nurses, auxiliary nurses and
to a limited extent unlicensed workers. Second, the hier-
archical structure and role pattern in Norwegian nursing
homes deviate from many other countries [65-67]. For
example, registered nurses usually participate in the daily
care tasks along with the other care staff, and are, to a
certain degree, equal members of the care teams with
the other team members [65-70]. Thus, Norwegian nurs-
ing home teams are more egalitarian than teams in most
other countries.
In prior research in the health care sector, multidiscip-

linary teams with low hierarchical relationships have
shown to increase team performance [71]. Hence, we
propose that these two specific attributes of Norwegian
nursing homes teams may contribute to explain the
strong relationship between teams and quality of care in
the present study, and that these variables should be in-
vestigated in cross-national studies in the future.

Limitations
There are several limitations to our study. First, the
number of participating nursing home wards is limited,
which implies that our sample is not representative of
the population of Norwegian nursing homes. Second,
the study had a cross-sectional design. A longitudinal
design could have strengthened the conclusions of the
study. Third, study findings would have been strength-
ened with the use of advanced measures for the medical
aspects of quality of care, like MDS-data, data from in-
spections, or data about complaints. However, Norway
has no national register like the MDS or any register
about complaints, and the external health inspections
are randomly conducted and not suited for comparing
quality of care between different nursing home wards.
Finally, better data about care level would have enabled
us to conduct a more advanced case mix adjustment.
Unfortunately, there is no national data register of the
resident’s health and function level that is easily access-
ible for researchers. The collection of this data was fur-
ther complicated by Norway’s strict privacy regulations
limiting the collection of individual data about residents.
Conclusions
Our study results indicate that the teams could improve
quality of care in Norwegian nursing homes. Several work
groups that labelled themselves as teams did, however, not
function as real teams according to our definition. Our
analyses showed that these teams – labelled dysfunctional
teams – were significantly less effective than those work
groups that operated as real teams according to our cri-
teria. Consequently, we argue that simply creating teams
in itself is likely not sufficient to improve quality of care;
the focal point is that there is a real team performing
genuine teamwork. Furthermore, we argue that two fac-
tors are particularly important in the creation of real
teams within nursing homes: (1) high membership stabil-
ity and (2) that the main tasks are conducted at the sub-
unit level and not at the ward level. From this finding, we
suggest that nursing home leaders, directors and ward
leaders should be aware of the substantial differences be-
tween dysfunctional teams and real teams; and should
support the development of real teams within their wards,
which, our study finds, will improve the quality of care for
their nursing home residents.
Additional file

Additional file 1: Appendix.
Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
AKH participated in the study design, carried out the data collection,
performed the statistical analysis and drafted the manuscript. ASK helped to
draft the manuscript. MVE participated in the statistical analysis. TIR
participated in the study design. All authors read and approved the final
manuscript.

Acknowledgements
The authors wish to express their gratitude to the nursing homes and their
employees that participated in this study, and to the Research Council of
Norway (Reference number: 187986/V50) for financing the study. All the
authors and the manuscript preparation were financed by the Norwegian
Research Council. The funder had no influence on the study design, the data
collection, the analysis, the interpretation of data, the writing of the paper or
in the decision to submit the paper for publication.

http://www.biomedcentral.com/content/supplementary/1472-6963-13-499-S1.doc


Havig et al. BMC Health Services Research 2013, 13:499 Page 10 of 11
http://www.biomedcentral.com/1472-6963/13/499
Author details
1Norwegian Social Research (NOVA), Oslo, Norway. 2Centre for Care Research,
Gjøvik University College, Gjøvik, Norway. 3Faculty of Psychology, University
of Bergen, Bergen, Norway.

Received: 25 April 2013 Accepted: 21 November 2013
Published: 1 December 2013

References
1. Bostick JE, Rantz MJ, Flesner MK, Riggs CJ: Systematic review of studies of

staffing and quality in nursing homes. J Am Med Dir Assoc 2006, 7(6):366–376.
2. Castle NG: Nursing home caregiver staffing levels and quality of care.

J Appl Gerontol 2008, 27(4):375–405.
3. Spilsbury K, Hewitt C, Stirk L, Bowman C: The relationship between nurse

staffing and quality of care in nursing homes: a systematic review. Int J
Nurs Stud 2011, 48(6):732–750.

4. Rahman A, Straker JK, Manning L: Staff assignment practices in nursing
homes: review of the literature. J Am Med Dir Assoc 2009, 10(1):4–10.

5. Zimmerman S, Cohen LW: Evidence behind the green house and similar
models of nursing home care. Aging Health 2010, 6(6):717–737.

6. NOU: In Innovasjon i omsorg, Volume 11. Edited by omsorgsdepartementet
H-o. Oslo: Oslo; 2011.

7. Temkin-Greener H, Cai S, Katz P, Zhao H, Mukamel DB: Daily practice teams
in nursing homes: evidence from New York State. Gerontologist 2009,
49(1):68–80.

8. Yeatts DE, Cready CM, Noelker LS: Empowered work teams in long-term care :
strategies for improving outc omes for residents & staff. Baltimore: Health
Professions Press; 2008.

9. Buss IC, Halfens RJG, Abu-Saad HH, Kok G: Pressure ulcer prevention in
nursing homes: views and beliefs of enrolled nurses and other health
care workers. J Clin Nurs 2004, 13(6):668–676.

10. Rantz MJ, Hicks L, Grando V, Petroski GF, Madsen RW, Mehr DR, Conn V,
Zwygart-Staffacher M, Scott J, Flesner M, et al: Nursing home quality, cost,
staffing, and staff mix. Gerontologist 2004, 44(1):24–38.

11. Tyler DA, Parker VA: Staff teamwork in long-term care facilities: the
influence of management style, training, and feedback. Res Gerontological
Nursing 2011, 4(2):135–146.

12. Bass BM, Bass RR: The Bass handbook of leadership: Theory, research, and
managerial applications. New York: Free Press; 2008.

13. Kozlowski SWJ, Bell BS: Work groups and teams in organizations. In
Handbook of Psychology. 2nd edition. John Wiley & Sons, Inc; 2003.

14. Yukl GA: Leadership in organizations. 7th edition. Upper Saddle River, N.J:
Pearson Education; 2010.

15. Kirkman BL, Benson R: Beyond self-management: antecedents and
consequences of team empowerment. Acad Manage J 1999, 42(1):58–74.

16. Pierce JL, Kostova T, Dirks KT: Toward a theory of psychological ownership
in organizations. Acad Manage J 2001, 26(2):298–310.

17. Avey JB, Avolio BJ, Crossley CD, Luthans F: Psychological ownership:
theoretical extensions, measurement and relation to work outcomes.
J Organ Behav 2009, 30(2):173–191.

18. Tannenbaum SI, Salas E, Cannon-Bowers JA: Promoting team effectiveness.
In Handbook of Work Group Psychology. Edited by West MA. Chichester,
England; 1996:503–529.

19. Guzzo RA, Dickson MW: Teams in organizations: recent research on
performance and effectiveness. Annu Rev Psychol 1996, 47(1):307–338.

20. Anderson N, West MA: The team climate inventory: development of the
TCI and its applications in teambuilding for innovativeness. European J
Work Organ Psychol 1996, 5(1):53–66.

21. Katzembach JR, Smith DK: The Wisdom of Teams: Creating the High-Performance
Organization. Boston: Harvard Business Press; 1993.

22. Suter E, Arndt J, Arthur N, Parboosingh J, Taylor E, Deutschlander S: Role
understanding and effective communication as core competencies for
collaborative practice. J Interprof Care 2009, 23(1):41–51.

23. Hackman JR: Leading teams: setting the stage for great performances. Boston,
Mass: Harvard Business School Press; 2002.

24. Paulsen B, Harsvik TH, Halvorsen T, Nygård L: Bemanning og tjenestetilbud i
sykehjem. SINTEF: Trondheim; 2004.

25. Ouwens M, Hulscher M, Akkermans R, Hermens R, Grol R, Wollersheim H:
The team climate inventory: application in hospital teams and
methodological considerations. Quality Safety Health Care 2008,
17(4):275–280.
26. Yeatts DE, Cready CM: Consequences of empowered CNA teams in
nursing home settings: a longitudinal assessment. Gerontologist 2007,
47(3):323–339.

27. Alderfer CP: Group and intergroup relations. Improving Quality Work Life
1977, 227:296.

28. Hackman JR: The design of work teams. Ariel 1987, 129:32.197.
29. Temkin-Greener H, Zheng NT, Cai S, Zhao H, Mukamel DB: Nursing home

environment and organizational performance: association with
deficiency citations. Med Care 2010, 48(4):357–364.

30. Goldman BD: Nontraditional staffing models in long-term care. J Gerontol
Nurs 1998, 24(9):29–34.

31. Teresi J, Holmes D, Benenson E, Monaco C, Barrett V, Ramirez M, Koren MJ:
A primary care nursing model in long-term care facilities: evaluation of
impact on affect, behavior, and socialization. Gerontologist 1993,
33(5):667–674.

32. Castle NG: The Influence of consistent assignment on nursing home
deficiency citations. Gerontologist 2011, 51(6):750–760.

33. Burgio LD, Fisher SE, Fairchild JK, Scilley K, Hardin JM: Quality of care in the
nursing home: effects of staff assignment and work shift. Gerontologist
2004, 44(3):368–377.

34. Cox CL, Kaeser L, Montgomery AC, Marion LH: Quality of life nursing
care: an experimental trial in long-term care. J Gerontol Nurs 1991,
17(4):6–11.

35. Patchner MA (Ed): Permanent assignment: A better recipe for the staffing of
aides. Phoenix: Oryx Press; 1989.

36. Zimmerman S, Sloane PD, Williams CS, Reed PS, Preisser JS, Eckert JK,
Boustani M, Dobbs D: Dementia care and quality of life in assisted living
and nursing homes. Gerontologist 2005, 45(suppl 1):133–146.

37. Dellefield M: Best practices in nursing homes: clinical supervision,
management, and human resource practices. Res Gerontol Nurs 2008,
1(3):197–207.

38. Castle N, Degenholtz H, Rosen J: Determinants of staff job satisfaction of
caregivers in two nursing homes in Pennsylvania. BMC Health Serv Res
2006, 6(1):60.

39. Parson SK, Simmons WP, Penn K, Furlough M: Determinants of satisfaction
and turnover among nursing assistants. The results of a statewide
survey. J Gerontol Nurs 2003, 29(3):51–58.

40. Eaton SC: Beyond ‘unloving care’: linking human resource management
and patient care quality in nursing homes. Int J Human Resource Manage
2000, 11(3):591–616.

41. Bowers BJ, Esmond S, Jacobson N: The relationship between staffing and
quality in long-term care facilities: exploring the views of nurse aides.
J Nurs Care Qual 2000, 14(4):55–64.

42. Glouberman S, Mintzberg H: Managing the care of health and the cure
of disease-Part I: differentiation. Health Care Manage Rev 2001,
26(1):56–69.

43. Ouwens MM, Marres HA, Hermens RR, Hulscher MM, van den Hoogen FJ,
Grol RP, Wollersheim HC: Quality of integrated care for patients with head
and neck cancer: development and measurement of clinical indicators.
Head & neck 2007, 29(4):378–386.

44. Wagner EH: The role of patient care teams in chronic disease
management. BMJ: British Medical Journal 2000, 320(7234):569.

45. Schnelle JF, Ouslander JG, Simmons SF: Direct observations of nursing
home care quality: does care change when observed? J Am Med Dir
Assoc 2006, 7(9):541–544.

46. HOD: Forskrift om kvalitet i pleie- og omsorgstjenestene for tjenesteyting etter
lov av 19. november 1982 nr. 66 om helsetjenesten i kommunene og etter lov
av 13. desember 1991 nr. 81 om sosiale tjenester m.v. 2003. Oslo, Norway:
Helse- og omsorgsdepartementet; 2003.

47. Kirkevold Ø, Engedal K: The quality of care in Norwegian nursing homes.
Scand J Caring Sci 2006, 20(2):177–183.

48. Romøren TI: Kvalitet i sykehjem sett fra tre kanter. Tid skrift for
Velferdsforskning 2005, 8(4):226–233.

49. Donabedian A: The definition of quality and approaches to its assessment.
Ann Arbor, Mich: Health Administration Press; 1980.

50. Kane RL, Kane RA, Bershadsky B, Degenholtz H, Kling K, Totten A, Jung K:
Proxy sources for information on nursing home residents' quality of life.
J Gerontol B Psychol Sci Soc Sci 2005, 60(6):S318–S325.

51. Novella JL, Jochum C, Jolly D, Morrone I, Ankri J, Bureau F, Blanchard F:
Agreement between patients' and proxies' reports of quality of lifein
Alzheimer's disease. Qual Life Res 2001, 10(5):443–452.



Havig et al. BMC Health Services Research 2013, 13:499 Page 11 of 11
http://www.biomedcentral.com/1472-6963/13/499
52. Anderson RA, Issel LM, McDaniel RR: Nursing homes as complex adaptive
systems: relationship between management practice and resident
outcomes. Nurs Res 2003, 52(1):12–21.

53. Castle NG, Engberg J: The influence of staffing characteristics on quality
of care in nursing homes. Health Serv Res 2007, 42(5):1822–1847.

54. Scott-Cawiezell J, Main DS, Vojir CP, Jones K, Moore L, Nutting PA, Kutner JS,
Pennington K: Linking nursing home working conditions to
organizational performance. Health Care Manage Rev 2005, 30(4):372–380.

55. Snijders TAB, Bosker RJ: Multilevel analysis: an introduction to basic and
advanced multilevel modeling. London: Sage; 1999.

56. Aiken LS, West SG: Multiple regression: Testing and interpreting interactions:
Sage Publications. London: Sage; 1991.

57. Edmondson AC: Speaking up in the operating room: how team leaders
promote learning in interdisciplinary action teams. J Manage Stud 2003,
40(6):1419–1452.

58. Katz R: The effects of group longevity on project communication and
performance. Adm Sci Q 1982, 27(1):81–104.

59. Fried JF, Toppin S, Edmondson AC: Groups and teams. In Health care
management. Edited by Shortell SM, Kaluzny AD. NY: Delmar; 2006.

60. Rand G: MD-99 crew pairing test restults. 1998.
61. Lynn GS, Reilly RR, Akgun AE: Knowledge management in new product

teams: practices and outcomes. Eng Manage 2000, 47(2):221–231.
62. Alderfer CP (Ed): Group and intergroup relatinos. New York: Wiley; 1980.
63. Northouse PG: Leadership: Theory and practice, 5nd edn. edn. Los Angeles:

Sage; 2009.
64. Druskat VU, Pescosolido AT: The content of effective teamwork mental

models in self-managing teams: ownership, learning and heedful
interrelating. Human Relations 2002, 55(3):283–314.

65. Hofstede G: Culture's consequences: comparing values, behaviors, institutions,
and organizations across nations. Thousand Oaks, Calif: Sage; 2001.

66. Schramm Nielsen J, Sivesind KH, Lawrence P: Management in Scandinavia:
culture, context and change. Cheltenham: Edward Elgar; 2004.

67. Strand T: Ledelse, organisasjon og kultur. Bergen: Fagbokforl; 2007.
68. Anderson RA, Ammarell N, Bailey D, Colón-Emeric C, Corazzini KN, Lillie M,

Piven MLS, Utley-Smith Q, McDaniel RR: Nurse assistant mental models,
sensemaking, care actions, and consequences for nursing home
residents. Qual Health Res 2005, 15(8):1006–1021.

69. Clarke E: Role conflicts & coping strategies in caregiving: a symbolic
interactionist view. J Psychosocial Nursing Mental Health Services 2001,
39(1):28–37.

70. Harsvik TH, Hofseth C, Norvoll R, Hem K-G: Sykepleiere i sykehjem. Oslo:
SINTEF; 2002.

71. Lichtenstein R, Alexander JA, Mccarthy JF, Wells R: Status differences in
cross-functional teams: effects on individual member participation, job
satisfaction, and intent to quit. J Health Soc Behav 2004, 45(3):322–335.

doi:10.1186/1472-6963-13-499
Cite this article as: Havig et al.: Real teams and their effect on the
quality of care in nursing homes. BMC Health Services Research
2013 13:499.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Research design
	Sample
	Data collection
	Dependent variables
	Explanatory variables
	Data analysis
	Ethical considerations

	Results
	Discussion
	Main results
	The importance of real teams
	The particularity of the Norwegian context
	Limitations

	Conclusions
	Additional file
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


