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Background: Nursing documentation is essential for facilitating the flow of information to

guarantee continuity, quality and safety in care. High-quality nursing documentation is fre-

quently lacking; the implementation of computerized decision support systems is expected

to  improve clinical practice and nursing documentation.

Aim: The present study aimed at investigate the effects of a computerized decision sup-

port system and an educational program as intervention strategies for improved nursing

documentation practice on pressure ulcers and malnutrition in nursing homes.

Design, setting and participants: An intervention study with two intervention groups and one

control group was used. Fifteen nursing homes in southern Norway were included. A con-

venience sample of electronic healthcare records from 46 units was included. Inclusion

criteria were records with presence of pressure ulcers and/or malnutrition. The residents

were assessed before and after an intervention of a computerized decision support system

in  the electronic healthcare records. Data were collected through a review of 150 records

before (2007) and 141 records after the intervention (2009).

Methods: The nurses in intervention group 1 were offered educational sessions and were

trained to use the computerized decision support system, which they used for eight months

in  2008 and 2009. The nurses in intervention group 2 were offered the same educational pro-

gram but did not use the computerized decision support system. The nurses in the control

group were not subject to any intervention. The resident records were examined for the
completeness and comprehensiveness of the documentation of pressure ulcers and mal-

nutrition with three data collection forms and the data were analyzed with non-parametric

statistics.

Results: The implementation of the computerized decision support system and the educa-
tional  program resulted in a more complete and comprehensive documentation of pressure

ulcer- and malnutrition-related nursing assessments and nursing interventions.
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Conclusion: This study provides evidence that the computerized decision support system and

an  educational program as implementation strategies had a positive influence on nursing

documentation practice.

risk assessments for PUs and malnutrition, the prevention and
1.  Introduction

Concerns about the quality of care in nursing homes have
been described in international studies [1,2]. The presence of
pressure ulcers (PUs) [3] and malnutrition [4] continue to be
major issues in the care of the elderly, even though the avail-
able evidence-based knowledge concerning interventions to
meet these challenges has increased [5–7]. Calls to improve the
quality of care in nursing homes have focused on implemen-
ting evidence-based clinical guidelines [8,9]. The availability of
evidence-based clinical guidelines has increased, but imple-
mentation is slow in many  health care areas. Because the
clinical guidelines for nursing home care are not routinely
used [8–10], inappropriate variations in practice and flaws in
the quality of care are repeatedly reported [8–10]. Multifaceted
interventions have been recommended while implementing
clinical guidelines [11,12]. Studies have suggested that com-
puterized decision support systems (CDSSs) have a positive
impact on nurses’ decision-making [13,14] and may be an
effective way to support clinical guideline implementation at
the point of care [15,16]. CDSSs vary from ‘active systems’ to
more ‘passive systems’ providing advices to ‘end-user’s’ deci-
sion making [17,18]. Greenes [17, p. 6] defined a CDSS as “the
use of the computer to bring relevant knowledge to bear on the
health care and well-being of the patient”. A CDSS links health
observations with knowledge in order to assist clinicians in
decision-making and utilize the accurate and structured clin-
ical information available in the electronic health records
(EHR) to improve resident care [17]. However, simply mov-
ing the paper-based guidelines to an electronic format will
not automatically achieve the benefits of using information
technology and evidence-based guidelines [13,14]. A CDSS
must be integrated with EHRs to retrieve resident-specific
data [17] and utilize the EHR’s full potential [19,20]. However,
knowledge concerning the effects of guideline implemen-
tation in the functioning of CDSS in nursing homes is
limited.

The documentation of essential data for nursing home
residents is necessary for communication between nurses
and other health care providers, who facilitate the flow
of information about daily care and supports continu-
ity, quality and safety in care [19,21,22]. Health records
should describe relevant and necessary information about
residents and their health care [23]. The assessment of
completeness in nursing documentation includes the pres-
ence or absence of essential resident data for nursing care,
such as nursing assessments, interventions and outcome
evaluations [24]. The evaluation of documentation com-
prehensiveness includes assessments of the relationships
between the essential elements of the nursing process, includ-

ing assessment, diagnosis, intervention and outcome [24].
Studies have shown a lack of accuracy and quality in nurs-
ing documentation in hospital settings [25,26] and a lack of
© 2013 Elsevier Ireland Ltd. All rights reserved.

accuracy in nursing documentation in nursing home settings
[21,27].

To ensure a high quality of care for nursing home residents,
the gap between knowledge about the best practices and deliv-
ery of care must be bridged. One promising implementation
strategy is a CDSS designed to support evidence-based clini-
cal guidelines. CDSSs have shown to improve quality of care
in physicians’ clinical practice [28,29]. However, knowledge
concerning the impact of CDSS on nurses’ clinical practice is
scarce.

2.  Aim

The present study aimed to investigate a computerized
decision support system and an educational program
as implementation strategies for nursing documentation
practice on PUs and malnutrition in nursing homes.

3.  Methods

3.1.  Setting  and  design

Nursing homes in Norway are regulated as national health-
care services, and most nursing home institutions are publicly
financed. Of 997 institutions with 41,318 total beds, only 10.8%
were private in 2010 [30]. Nursing personnel, including regis-
tered nurses (RNs) and nursing aides (NAs), are responsible
for documenting the planned and performed care in nursing
homes; however, RNs have the primary responsibility for plan-
ning the resident care [31]. The documentation performed by
physicians and nursing personnel was completed in the same
EHR in the nursing homes included in the study, although
there was variation in how extensively the EHR was used
and in how much paper documentation was used to supple-
ment the EHR. The nursing homes each employed a physician
responsible for the medical care of residents for a numbers of
hours per week, depending on the number of residents.

This study was part of a larger project on the use of CDSS
in nursing homes in Norway, and the primary outcome of the
intervention has been reported previously [32]. The effects of
implementing the CDSS and accompanying educational inter-
vention were evaluated using a quasi-experimental design
[33]. Since the intervention conditions for a CDSS refers to the
users working at nursing homes and not to individual CDSS
users, a group design was motivated [34]. Depending on the
local managers’ willingness to participate, the nursing homes
were divided into three groups. The nurses in intervention
group 1 (IG1) were offered educational sessions that included
treatment of PUs and malnutrition, and the assessment of
stage I–IV PUs. In addition, the nursing personnel (IG1) were
trained in groups to use the CDSS, which they used for 8
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Intervention 1 (IG1):  
CDSS and Education.  
Four nursing homes

 Intervention 2 (IG2): 
Education.

Four nursing homes 

 Control Group (CG): 
Seven nursing homes 
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Fig. 1 – Overview of the stu

onths in 2008 and 2009. The nurses in intervention group
 (IG2) were offered the same educational program but did not
se the CDSS. The nurses in the control group (CG) were not
ubject to any intervention. Most of the nursing home resi-
ents were cared for by a group of nurses. An overview of the
tudy design and data collection is presented in Fig. 1.

.2.  Sample

esident records from fifteen nursing homes from seven
unicipalities in four Norwegian counties were included in

he study. The sample size of records was based on a power
nalysis for the primary outcome of PU prevalence, which
as previously been reported [32]. Inclusion criteria were
HRs with documented PUs assessed by the risk assess-
ent pressure score (RAPS) scale [35] with stages I–IV PUs

nd/or presence of malnutrition assessed by the mini nutri-
ional assessment (MNA® full form) score of less than 17 [36].
xclusion criteria were records from residents residing in the
ursing home for less than 24 h, a recorded terminal illness, a

ower extremity amputation or enteral and parenteral nutri-
ion. Records from residents in special rehabilitation units
ere also excluded. The study was conducted between June

007 and July 2009. The two sample sets consisted of 150
ecords before the intervention (2007) and 141 records after
he intervention (2009) (Fig. 1). Of the 150 records included in
007, 117 (78%) referred to women, and 33 (22%) to men. The
ean age was 83.8 years (SD = 8.7) and the median length of

tay was 19 months (Q1; Q3 = 8–32 months). Correspondingly,
n 2009, the 141 records were from 109 (77%) women, and 32
23%) men. The mean age was 83.3 years (SD = 8.4) and the

edian length of stay 27 months (Q1; Q3 = 10–43 months).
.3.  Intervention

 CDSS for preventing and treating PUs and malnutrition
as developed from two research-based risk assessment
esign and data collection.

instruments: the RAPS [35], which is used to assess residents
for the risk of PUs, and the MNA®, which is used for screening
residents at risk for impaired nutritional status [36]. The CDSS
was embedded in the EHR to facilitate data collection and
support clinical decision making. The CDSS used the full set
of available data from the guidelines, and clinical prediction
rules classified the residents into four categories, either having
or not having PU or/and malnutrition based on the recom-
mended classification for the two guidelines. In addition, the
CDSS provided a choice of evidence-based interventions for
care planning based on the categorization of the residents.
The nurses were then able to add, delete and change the sug-
gested interventions, but they had the opportunity to move to
another element in the records without adding information
to all the questions in the CDSS. The CDSS required input for
all data items in the risk assessment to provide support for
nursing diagnoses and interventions.

The CDSS was developed in collaboration with four RNs
from the four nursing homes in IG1 and one information sys-
tems specialist. The team was led by one of the researchers in
collaboration with a software developer from the EHR software
vendor. The four RNs were trained in the use of the guidelines
and the CDSS, and were responsible for the training of the
nursing personnel (IG1) in group sessions to use the CDSS.

Before and during the intervention, follow-up group meet-
ings with the nursing homes in IG1 were part of the CDSS
development process. These meetings included the devel-
opment team and nurses involved in the project from the
different nursing homes.

3.4.  Data  collection  and  outcome  measures

Nursing documentation was extracted from the records for

a maximum of 3 months of the residents’ stays in the nurs-
ing homes. The nursing documentation included nursing care
plans, medication charts, progress notes and summaries. Fol-
lowing written instructions on what information should be

dx.doi.org/10.1016/j.ijmedinf.2013.05.009
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extracted, all residents’ records were either photocopied or
printed by the nurses in the units or by one of the researchers
(MF).

Records that met  the inclusion criteria were eligible for
evaluation. Depending on whether the resident met  the inclu-
sion criteria for PUs and/or MNA® scores of less than 17, the
resident records were audited with two or three data col-
lection forms. When auditing records for completeness the
presence or absence of data is checked and the record content
is assessed [24], that is if record data coheres with guidelines
or recommendations based on best available knowledge. In
this study we  only assessed content in the records that met
the inclusion criteria that is those records that held docu-
mentation indicating PUs or malnutrition. The completeness
of the nursing documentation for PUs was assessed with a
data collection form that was based on the European Pres-
sure Ulcer Advisory Panel (EPUAP) and modified for audits of
patient records by Gunningberg and Ehrenberg [25]. The pres-
ence of nursing assessments for specified problems related
to the risk of PU and/or the grade, size, location of PUs and
prevention were identified and scored as “yes or no”. If the
problem was found in the documentation, then the extent of
the problem was also audited.

Corresponding audits were completed for the presence of
nursing assessments of nutritional status, intervention and
prevalence of malnutrition; the data collection form was based
on the MNA® full-form [36] and adapted for the review of
records. The presence of nursing assessment, intervention
and prevention of malnutrition in the nursing documentation
was identified and scored.

When auditing records for comprehensiveness the coher-
ence of the different phases of the nursing process is assessed
[24] to ensure that data on patients’ status, interventions and
outcomes can be traced in the records. An instrument for
determining the comprehensiveness in nursing documenta-
tion (CIND) [37] was used. The CIND has five ordered levels
of increasing comprehensiveness (Table 3), and scores of 3, 4
and 5 meet the Norwegian recommendations [23]. The CIND
has been used in several other studies, and tests of inter-rater
reliability have produced Cohen’s kappa values between 0.57
and 1.0 [25,37–41].

Two  of the researchers (MF,  LMH) calibrated their record
review, and the inter-rater reliability for the audit instruments
was evaluated on a sample of 42 records. The percent agree-
ment varied from 93% to 100% for the CIND data collection
form, 88% to 100% for the MNA® full form and 86% to 100% for
the EPUAP data collection form; these values were considered
to represent sufficient agreement.

3.5.  Ethical  considerations

Permission was granted from the nursing home directors.
The residents or their proxies were informed, verbally and
in writing, about the purpose of the study and the voluntary

nature of participation, and participants were guaranteed con-
fidentiality. The residents or their proxies provided written
informed consent to participate in the study. The purpose was
to assess the quality of the nursing documentation and not the
i n f o r m a t i c s 8 2 ( 2 0 1 3 ) 911–921

residents’ status. Personal identity data were removed from
the records. Ethical permission was obtained.

3.6.  Statistical  analyses

Resident characteristics are described by proportions (%),
median and quartiles (Q1, Q3) or mean and standard devia-
tion (SD) when appropriate. The completeness of assessments
of PUs was defined as the proportion of the indicators vari-
ables that were assessed in all record (100%). The intervention
effect, which is the change in completeness in documentation,
as defined by the change in proportion of the eight indicator
variables of PUs is calculated within each intervention group
was calculated together with the 95% confidence interval of
this within-group difference in proportion. Evidence of sta-
tistically significant change after intervention is indicated by
a confidence interval that does not cover zero difference and
indicated improvement in completeness was confirmed by the
Fisher’s exact test [42,43].

Correspondingly possible differences in change of doc-
umented variables of malnutrition between groups were
analyzed [44]. The Cochran–Mantel–Haenszel test was used
for analysis of possible difference in intervention effect on
the completeness in documentation of malnutrition. This test
allows for small data sets and adjusts for possible differences
in covariates or other factors between the groups.

The scores of comprehensiveness in the recording of
residents’ problems related to PUs and malnutrition were
described by frequency distributions, medians, ranges, and by
a bar chart. The mean number of notes per record was also
calculated. Possible group differences in comprehensiveness
scoring were analyzed by the Wilcoxon–Mann–Whitney test
with a correction for ties [45]. A p-value of less than 5% was
regarded as significant after the Bonferroni–Holm adjustment
for multiple tests [46]. The statistical software PASW Statistics
18 was used for data management.

4.  Results

The care plans were documents with key words from the nurs-
ing process, and most diagnoses were in free-text format and
were described as manifest or potential problems (i.e., ‘nutri-
tion problems, swallowing problems and PUs on the heels
or/and sacrum’). There was a combination of handwritten and
computerized nursing documents both before and after the
intervention, although all of the nursing homes in the study
had implemented EHRs by 2009.

4.1.  Effects  on  the  completeness  of  documentation  of
PU risk  and  prevalence

Table 1 shows the nursing documentation for assessments of
PUs, PU grade, size and location, as well as the prevention
of PUs before (2007) and after (2009) the intervention. In the
intervention group for education and CDSS (IG1), the propor-

tions of recorded PU indicator variables ranged from 6% to
100% before and 96% to 100% after the intervention. Corre-
sponding proportions in IG2 (education) ranged from 9% to
91% in 2007 and 28% to 100% in 2009. After the intervention the

dx.doi.org/10.1016/j.ijmedinf.2013.05.009


i n t e r n a t i o n a l j o u r n a l o f m e d i  c a l i n f o r m a t i c s 8 2 ( 2 0 1 3 ) 911–921 915

Table 1 – Completeness in nursing documentation for the assessment and prevention of pressure ulcers (PUs) before and
after the intervention, presented as percentage (%) and numbers (n).

Documentation in
residents’ records

Intervention 1 (IG1) Intervention 2 (IG2) Control group (CG)

2007% of
(n) n = 16

2009% of
(n) n = 23

2007% of
(n) n = 23

2009% of
(n) n = 25

2007% of
(n) n = 12

2009% of
(n) n = 11

Nursing assessment
Physical health

condition
94  (16) 100 (23) 87 (23) 100 (25) 100 (12) 91 (11)

If yes, describeda 20 (15) 100 (23) 40 (20) 40 (25) 0 (12) 30 (10)
Physical activity 100 (16) 100 (23) 91 (23) 100 (25) 100 (12) 100 (11)
If yes, describeda 88 (16) 100 (23) 81 (21) 96 (25) 100 (12) 82 (11)
Mobility 100 (16) 100 (23) 91 (23) 100 (25) 100 (12) 91 (11)
If yes, describeda 50 (16) 100 (23) 71 (21) 64 (25) 58 (12) 80 (8)
Degree to which skin

is exposed to
moisture

81  (16) 100 (23) 61 (23) 96 (25) 100 (12) 100 (11)

If yes, describeda 38 (13) 100 (23) 36 (14) 33 (24) 8 (12) 55 (11)
Food intake 94 (16) 100 (23) 91 (23) 100 (25) 100 (12) 100 (11)
If yes, describeda 0 (15) 100 (23) 24 (21) 0 (25) 17 (12) 9 (11)
Fluid intake 75 (16) 100 (23) 70 (23) 92 (25) 58 (12) 91 (11)
If yes, describeda 0 (12) 100 (23) 6 (16) 0 (23) 0 (12) 0 (10)
Sensory perception 44 (16) 100 (23) 57 (23) 68 (25) 50 (12) 73 (11)
If yes, describeda 0 (7) 100 (23) 0 (13) 12 (17) 0 (12) 13 (8)
Friction and shear 6 (16) 96 (23) 9 (23) 28 (25) 0 (12) 9 (11)
If yes, describeda 100 (1) 100 (22) 50 (2) 0 (77) 0 (0) 0 (1)

Pressure ulcer
Pressure ulcer

described
75  (16) 96 (23) 83 (23) 84 (25) 75 (12) 91 (11)

Grade 17 (12) 100 (22) 11 (19) 33 (21) 11 (9) 40 (10)
Size 25 (12) 32 (22) 42 (19) 24 (21) 11 (9) 10 (10)
Location 100 (12) 73 (22) 100 (19) 86 (21) 89 (9) 100 (10)

Prevention
Pressure-reducing

equipment (bed)
31  (16) 26 (23) 30 (23) 12 (25) 33 (12) 18 (11)

If yes, described
categorya

80 (5) 100 (6) 86 (7) 100 (3) 100 (4) 50 (2)

Planned repositioning
(bed)

44 (16) 48 (23) 70 (23) 68 (25) 50 (12) 36 (11)

If yes, described
intervala

0 (7) 18 (11) 13 (16) 12 (17) 0 (6) 0 (4)

Pressure-reducing
equipment (chair)

19  (16) 9 (23) 9 (23) 28 (25) 50 (12) 36 (11)

If yes, described
categorya

0 (3) 100 (2) 100 (2) 100 (7) 17 (6) 100 (4)

Planned repositioning
(chair)

0  (16) 13 (23) 4 (23) 12 (25) 8 (12) 9 (11)

If yes, described
intervala

0 (0) 33 (3) 0 (1) 33 (3) 0 (1) 0 (1)

4

cords

c
o
m
T
a
T
a
u
C
w
a

Risk assessment 31 (16) 96 (23) 

a For these “If yes, described”  variables, n is based on the number of re

ompleteness in documentation, as defined by the proportion
f the eight indicator variables of PUs with 100% group assess-
ents changed in the IG1 group from two (25%) to seven (88%).

he wide but significant 95% CI of this difference (63 percent-
ge units) in proportions was 13–83 percentage units (p = 0.02).
his mean that according to this study one can expect that
fter implementation of a CDSS modus group IG1 about 1–7

nits more  identified variables will be found in all the records.
orresponding proportions of completeness in the IG2 group
ere 0% and 50%, the 95% CI ranging from 7 to 78 percent-

ge units (p = 0.04). The control group showed a decrease in
4 (23) 48 (25) 33 (12) 27 (11)

 for the main variable.

completeness from 5 (63%) to 3 (38%), the 95% CI ranging from
−58 to 20 percentage units. In other words, the changes in
completeness were significant in both intervention groups,
but more  pronounced in the IG1-group. The small number
of variables (8) implies wide confidence intervals and weak
evidence of overall statistically significant result (p = 0.08).

After implementing the CDSS in IG1, the health record

documentation of PU prevention changed in percentage
units from the highest decrease (−10%) to the highest
increase (100%) on pressure-reducing equipment (detailed
information; bed and chair) and risk assessment (96%). The

dx.doi.org/10.1016/j.ijmedinf.2013.05.009
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Fig. 2 – Distribution of comprehensiveness scores (from 1 to
5) in nursing documentation of residents’ nutritional
problems as a function of study groups (IG1, IG2 and CG)
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documentation of pressure-reducing equipment (bed and
chair) decreased. In the intervention group that received edu-
cation only, there were changes in percentage units from
−2% to 100% and the following three variables showed neg-
ative changes: pressure-reducing equipment (bed), planned
repositioning (bed) and described interval for planned repo-
sitioning (bed). In the control group, documentation of the
PU prevention changed in percentage units from the high-
est decrease (−50%) to the highest increase (83%), and the
following five variables showed negative changes: documenta-
tion of pressure-reducing equipment (bed and chair), planned
repositioning (bed), described category of pressure-reducing
equipment (bed), interval for planned repositioning (bed) and
PU risk assessment. Detailed information about the pressure-
reducing equipment (bed and chair) reached 100% in IG1 and
IG2 after the intervention, and detailed information regarding
the pressure-reducing equipment (chair) reached 100% in the
control group.

4.2.  Effects  on  the  completeness  of  the  documentation
of malnutrition  risk  and  malnourishment  prevalence

Table 2 displays the documentation completeness for assess-
ment, intervention and prevention of variables of malnutrition
before (2007) and after (2009) the intervention. After the inter-
vention, the proportion records with body weight assessments
significantly increased from 20% to 100% in IG1, which means
by 80 (95% CI, 63–89) percentage units. Correspondingly in the
IG2 the proportion recordings decreased by 10 (95% CI −28 to
9) percentage units, and by 28 (95% CI from −49 to −2) percent-
age units in the control group. The overall significance level of
increase in IG1 after adjustments was p = 0.007.

In IG1, the recording of risk assessment increased signifi-
cantly with 79 (95% CI from 69 to 88) percentage units (from
18% to 97%) from 2007 to 2009 (p < 0.001). In IG2, the risk assess-
ment decreased with 9 (95% CI from −10 to 28) percentage
units, and in the CG the risk assessment decreased 23 (from
−1 to 43) percentage units. The recording of regular weight
assessments showed a significant increase between 2007 and
2009 in the IG1 group with 37 (95% CI from 16 to 54) percentage
units (p = 0.002). Corresponding changes were 13 (95% CI from
−5 to 31) percentage units in IG2, and 10 (95% CI from −4 to
26) percentage units in the CG.

4.3.  Effects  on  the  comprehensiveness  of  nursing
documentation  of  PUs  and  malnutrition

All text in the resident records related to planned and per-
formed nursing care was reviewed. For IG1, nine problems
related to PUs and 28 problems related to malnutrition were
identified before the intervention, and ten problems related to
PUs and 53 problems related to malnutrition were identified
after the intervention. Table 3 shows the frequency distribu-
tion of the comprehensiveness scores in nursing records of
the residents’ problems related to PUs and malnutrition before

and after the intervention. Before the intervention, no recor-
ding of problems related to PUs and malnutrition reached the
recommended level of 3 or above in IG1 and CG. In IG2, five
resident problems received a score of 3.
before (2007) and after (2009) the intervention.

After the CDSS intervention, seven resident problems in IG1
were scored 3 or 4 for PUs, and 38 problems were scored 3, 4,
or 5 for malnutrition. In the intervention group that received
education only, two problems were scored 3 for PUs, and one
problem was scored 3 for malnutrition. In the control group,
one problem scored 3 for PUs, and no problem scored 3 or
higher for malnutrition. The mean number of notes per resi-
dents with reported PUs and/or malnutrition varied from 0.3
to 1.0 in 2007 and 0.4 to 1.4 in 2009.

4.4.  Effects  on  the  nursing  comprehensiveness  in  the
recording  of  malnutrition

Fig. 2 shows the distribution of identified problems on the
scores of comprehensiveness in nursing documentation of
residents’ problems for the three groups and the two occa-
sions. The lines of the median (50%) and quartiles (25%, 75%)
show that the median scores for comprehensiveness in nurs-
ing documentation of residents nutritional problems was 3 in
IG1, 2 in IG2, and 1 in the control group after the intervention.
The differences in the level median scores in nursing docu-
mentation between IG1 and IG2 and between IG1 and the CG
were statistically significant (p < 0.0001), as was the difference
in scores between IG2 and the CG (p = 0.002).

4.5.  Effects  on  the  nursing  comprehensiveness  in  the
recording  of  PUs

Referring to Table 3, the median comprehensiveness scores in
the nursing documentation of residents’ problems related to
PUs were 3 (range 1–4) in IG1, 2 (range 1–4) in IG2 and 2 (range
1–3) in the CG. The difference in the median scores between
IG1 and IG2 was statistically significant (p = 0.02).

5.  Discussion
The effects of CDSS implementation on the completeness and
comprehensiveness of the documentation of PUs  and mal-
nutrition were positive. The completeness in recording the
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Table 2 – Completeness in nursing documentation for the assessment and prevention of malnutrition before and after
the intervention, presented as percentage (%) and numbers (n).

Documentation in
residents’ records

Intervention 1 Intervention 2 Control Group

2007% of
(n) n = 44

2009% of
(n) n = 38

2007% of
(n) n = 48

2009% of
(n) n = 38

2007% of
(n) n = 26

2009% of
(n) n = 29

Nursing assessment
Weight 20 (44) 100 (38) 31 (48) 21 (38) 69 (26) 41 (29)
Height 0 (44) 100 (38) 2 (48) 5 (38) 4 (26) 14 (29)
Food intake the last

three months
68  (44) 100 (38) 85 (48) 90 (38) 65 (26) 100 (29)

If yes, describeda 53 (30) 100 (38) 12 (41) 12 (34) 6 (17) 24 (29)
Weight loss over the last

three months
2  (44) 95 (38) 8 (48) 13 (38) 8 (26) 24 (29)

If yes, describeda 100 (1) 75 (36) 50 (4) 40 (5) 50 (2) 71 (7)
Mobility 95 (44) 100 (38) 94 (48) 100 (38) 100 (26) 100 (29)
If yes, describeda 86 (42) 100 (38) 73 (45) 97 (38) 92 (26) 100 (29)
Neuropsychological

problem/disease
82 (44) 95 (38) 58 (48) 82 (38) 81 (26) 66 (29)

Serious dementia or
depression

68  (44) 55 (38) 50 (28) 58 (38) 69 (26) 59 (29)

Body mass index (BMI) 0 (44) 100 (38) 0 (48) 3 (38) 0 (26) 10 (29)
Number of meals daily 18 (44) 97 (38) 13 (48) 0 (38) 23 (26) 10 (29)
Amount of fluid daily 16 (44) 100 (38) 15 (48) 3 (38) 4 (26) 0 (29)
Mode of feeding 50 (44) 84 (38) 46 (48) 74 (38) 77 (26) 48 (29)

Interventions
Facilitation in

connection to meals
43  (44) 18 (38) 50 (48) 16 (38) 12 (26) 14 (29)

Nutritional supplement 36 (44) 42 (38) 38 (48) 26 (38) 8 (26) 14 (29)
If yes, described intervala 50 (16) 88 (16) 83 (18) 90 (10) 100 (2) 100 (4)
Special diet 9 (44) 37 (38) 27 (48) 21 (38) 38 (26) 21 (29)

Prevention
Risk assessment 18 (44) 97 (38) 25 (48) 34 (38) 15 (26) 38 (29)
Weight assessment 16  (44) 53 (38) 19 (48) 32 (38) 0 (26) 10 (29)

rds fo

r
n
t
a
P
m
w

h
p
t
t
e
d
f
p
c
p

t
t
s
P
t

regularly

a For the “If yes, described”  variables, n is based on the number of reco

isk and prevalence of PUs and malnutrition improved sig-
ificantly. These results show that the use of the CDSS and
he educational program improved the recording of nursing
ssessments and comprehensiveness in the documentation of
Us and nutritional problems. For example, recorded assess-
ents of body weight and height increased to 100% in IG1 and
ere unchanged or decreased in IG2 and the CG.

To the best of our knowledge, no other studies in nursing
omes have shown the effects of using a CDSS on the com-
leteness and comprehensiveness of nursing documentation,
hough several studies have shown improved documenta-
ion after educational interventions in paper-based [40,47] and
lectronic health records [39,48]. CDSSs have primarily been
eveloped to support physicians’ clinical work, and only a
ew studies on the effects of CDSS in nursing care have been
ublished [13,14]. The association between using a CDSS and
linical outcome improvement has been demonstrated among
hysicians [28].

A structured format for recording has been effec-
ive at increasing the quality of nursing documenta-

ion [39,49]. A study conducted in a Swedish hospital
howed that both the quality and comprehensiveness of
U documentation significantly improved after implemen-
ing an EHR system with pre-formulated templates [39];
r the main variable.

however, the study had a before–after design with no control
group.

Complete and comprehensive documentation is important
for communication between nurses and other members of
the health care team. Proper communication ensures con-
tinuity and safety in care [50]. The present study observed
more  complete and comprehensive documentation after the
intervention. Implementing a CDSS with accompanying edu-
cational support in other settings should increase nursing
documentation quality to meet legal demands to a higher
degree. Another study of a computer-based nursing doc-
umentation system in 4 hospital wards showed similar
improvements in nursing documentation [51]. However, the
use of information and communication systems to increase
the quality of nursing documentation has shown mixed
results [20,51,52]. A study from a hospital setting showed
that nurses only recorded 40% of what they actually pro-
vided for patients [53]. A recent literature review on the effects
of documentation on the quality of care in aged care facili-
ties identified a lack of evidence for a relationship between

documentation and patient outcome [54], and the nursing per-
sonnel needed to trust the recommendation from the CDSS
to actually use it in the clinical practice [55]. Therefore, our
results cannot be interpreted as improvements in how nurses
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Table 3 – Frequency distribution of comprehensiveness scores in nursing recording of residents with pressure ulcers
(PUs) and malnutrition (M), as measured before and after the intervention using the comprehensiveness in nursing
documentation (CINDa).

Comprehensiveness scores in
residents’ records

Intervention 1 (IG1) Intervention 2 (IG2) Control Group (CG)

2007 2009 2007 2009 2007 2009

PUs M PUs M PUs M PUs M PUs M PUs  M

Score 1: Problem described or
intervention(s) planned or
implemented, n

2  18 1 1 10 19 4 11 4 7 2 14

Score 2: Problem described and
intervention(s) planned and/or
implemented, n

7  10 2 14 11 17 15 27 3 1 2 6

Score 3: Problem described,
intervention(s) planned and/or
implemented and outcome, n

0 0 4 25 3 2 1 1 0 0 1 0

Score 4: Problem described,
intervention (planned and
implemented) and outcome, n

0 0 3 12 0 0 1 0 0 0 0 0

Score 5: Comprehensive care plan,
n

0  0 0 1 0 0 0 0 0 0 0 0

Mean number of notes per
residents with reported PUs
and/or malnutrition

0.6  0.6 0.4 1.4 1.0 0.7 0.8 1.0 0.4 0.3 0.5 0.7
a Ehnfors and Smeby [37].

care for residents. Increasing the comprehensiveness in nurs-
ing documentation may be one of several important factors
that contribute to positive resident outcomes [56]. However,
the use of EHRs, which can be considered a simple form of a
CDSS [17], has shown positive results on resident outcomes in
nursing homes [57].

In the present study, the improved completeness and
comprehensiveness in nursing documentation after CDSS
implementation with an accompanying educational program
provides support for the further development and imple-
mentation of CDSSs in nursing homes. The work context in
nursing homes has been described as busy and complex and
is occasionally perceived by care providers as chaotic [58]. In
such working conditions, a CDSS that provides support for
evidence-based practices and facilitates communication in
care may be of great value as an implementation strategy to
ensure quality of care.

The impact of a CDSS on nurses’ decision making must
be explored in future research [59]. Studies have shown that
implementing an EHR does not unilaterally indicate that doc-
umentation comprehensiveness will increase [38,60]. Further
studies should focus on nurses’ actual knowledge in specific
areas that CDSSs are designed to support, and these studies
should evaluate the effects of CDSSs on nurses’ knowledge in
these specific areas.

Although the completeness and comprehensiveness in
nursing documentation increased after the intervention of a
CDSS and an accompanying educational program, the total
number of documented nursing problems was relatively low

and is a concern regarding the impact on care quality. The
sample for this study consisted of records from residents with
stage I–IV PUs and/or MNA® scores of less than 17. However,
the mean numbers of notes per resident regarding both PUs
and malnutrition were one or fewer, with the exception of
IG1 in 2009 for malnutrition documentation. These findings
are similar to results from other nursing home records audits
that show flaws in nursing documentation [21,41]. Information
concerning nurses’ general acceptance of the nursing process
[61,62] could have helped us to understand the low total num-
ber of nursing problems.

5.1.  Limitations  and  methodological  considerations

A limitation of the present study could be the non-randomized
group design, which means that the nursing homes, not the
individual nurses are the units of intervention. There were
many  practical and ethical reasons for group allocation; dif-
ferent interventions within the same nursing home would
increase the risk of contamination between the documen-
tation systems. Common units of group designs, sometimes
called cluster designs, are communities, schools, clinical prac-
tices, and nursing homes. The main aim was to evaluate the
within-group intervention effects and such analyses are inde-
pendent on possible differences between the different groups.

The result of this study refers to records that fulfill the
inclusion and exclusion criteria, which deliberately gave only
records with presence of PUs and/or malnutrition. This means
that there may have been records that lacked documentation
on PUs or malnutrition although the patients were suffer-
ing from these conditions. However, conducting intervention
studies in health informatics in real life, is a common chal-
lenge [34]. The inclusion of a control group strengthened the

design. Provided the group design, the inclusion criteria and
the risk of lack of compliance in documentations among the
nurses, strong statistical evidences in favor of the CDSS inter-
vention were found in this study. However, one should not
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Summary points
What was already known about this topic?

• Nursing documentation is essential for continuity,
quality and safety in care.

• Lack of accuracy and quality in nursing documentation
has been reported.

• The implementation of computerized decision sup-
port systems is expected to improve clinical practice
and nursing documentation.

What this paper adds?

• The completeness and comprehensiveness of the
documentation of pressure ulcers and nutritional
problems significantly improved after a computerized
decision support system and an educational program
were implemented.

• Provides evidence that the computerized decision
support system and an educational program as imple-
mentation strategies had a positive influence on

r

i n t e r n a t i o n a l j o u r n a l o f m e d i  c 

raw strong general conclusions from the results because of
he wide confidence intervals and that there may be other
actors contributing to the improvement of nursing documen-
ation completeness and comprehensiveness.

A factor that may have introduced bias in our study was
hat there might have been variations among nurses in expe-
ience using clinical guidelines. At the time of this study, of
ourteen countries from northwestern Europe and the USA,
orway was one of four countries without a quality assess-
ent system in nursing homes [63]. In Norway, indicators and

linical guidelines were not commonly used by the nurses.
Another limitation of this study was that we had no con-

rol over how extensively the nurses used the CDSS. There
ay have been significant differences in the care planning

ystems between the three groups. In addition, the standard-
zed format of the EHR documents for care planning may have
ad an impact on what nurses documented, which may have

nfluenced the results. In a systematic review by Urquhart et
l. [52], EHRs designed for specific problems were successful,
ut EHRs did not necessarily lead to improvements in general
ursing practice.

.  Conclusion

his study provides evidence that the computerized decision
upport system and an accompanying educational program
s implementation strategies had a positive effect on nursing
ocumentation practice.
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