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Summary

Introduction: Constipation presents as a predominant problem within health
care, particularly within oncology. Previous publications have reviewed the litera-
ture and identified risk factors for constipation. Subsequently a constipation risk
assessment scale was developed and subjected to content and face validity analysis.

Study purpose: The primary purpose of this paper was to test the reliability of
the instrument and further assess the validity of this tool.

Reliability analysis: Tests for stability, equivalence and internal consistently
demonstrated that the tool was stable over the passage of time, provided equiva-
lent results when different raters used the tool and that the scale was homogenous.

Validity analysis: Content and face validity analysis had been performed and
outlined in a previous paper. Construct validity was established by contrasting con-
stipated and non-constipated subjects. Subsequently a convenience sample of
patients attending for their first cancer treatment, determined the predictive value
of the tool. Concurrent validity was established by comparing nurses’ judgements on
subjects’ risk of constipation to the category of risk given to each subject by the tool.

Conclusion: This research has developed a reliable and valid instrument for con-
stipation risk assessment for use in clinical practice. Ultimately this research
extended theory on constipation to the predictive level and produced a comprehen-
sive quantifiable method for assessing risk of constipation.

�c 2008 Elsevier Ltd. All rights reserved.
Editor’s comments
This article is the third and last in a series detailing the development of a constipation risk assessment scale. Whilst focused toward
the oncological arena there is much that can be related to orthopaedic care. Completing the trilogy it is this article where the
rigorous process of reliability and validity is exposed. PD
8 Elsevier Ltd. All rights reserved.

497 21113.
mailb.hse.ie (J.P. Richmond).

mailto:JaniceP.Richmond@mailb.hse.ie


140 J.P. Richmond, M.E. Wright
Introduction

Despite the prevalent problem of constipation, no
reliable and valid tool had previously existed to as-
sist assessment of an individual’s risk of developing
constipation. In a previous publication (Richmond
and Wright, 2004), the case was presented for
the development of a constipation risk assessment
scale (CRAS). This instrument aimed to provide an
objective method to enable health professionals
to identify those individuals at risk for constipa-
tion, so that interventions could be concentrated
towards those deemed ‘at risk’ with the aim of pre-
venting the condition becoming established. Rich-
mond and Wright (2004) went on to review the
literature to extract independent risk factors for
constipation. In a subsequent publication Rich-
mond and Wright (2005) organised and scored these
research validated risk factors into a constipation
risk assessment tool. This instrument was then sub-
jected to content and face validity analysis and
changes to the instrument were made following
this process. This article aims to build upon previ-
ous work performed by the authors and subject
the developed tool to reliability and validity
analysis.

Due to the multifaceted nature of this investiga-
tion, the flow chart (Fig. 1) outlines the various
5. Ethical approval obtained and access to participants granted 

6.  Content and face validity testing and analysis of results 

7: Reliability procedures (stability, equivalence and 
internal consistency) and analysis of data 

8: Criterion-related validity 
procedures (predictive and 

concurrent) and analysis of data 

8a: Construct
validity

procedures

9: Data analysed in-depth, results 
interpreted and conclusions made 

1. Identification of the absence of a comprehensive tool for 
assessing risk of constipation 

2. Identification of the study purpose 

3. Analysis & theoretical underpinnings of research literature

4. Development of the constipation risk assessment scale 

Figure 1 Flow diagram of the stages of the research
study.
components of the study. Steps 1–3 have already
been performed (Richmond and Wright, 2004), as
have steps 4–6 (Richmond and Wright, 2005). This
paper will describe and explain steps 7–9.
Ethical issues

The principles of beneficence, respect, justice and
informed consent assume precedence in health re-
lated research. The full process of gaining ethical
approval for this study was outlined in a previous
publication (Richmond and Wright, 2005). Reliabil-
ity and validity procedures involving university stu-
dents and oncology nurses required that subjects
be provided with a concise verbal explanation of
the study outlining the extent of their involvement.
Confidentiality was assured and provided that ver-
bal consent was given, these subjects were able
to participate.

Tests for reliability (equivalence), criterion-re-
lated and construct validity procedures were the
only part of the data collection that accessed pa-
tients. Ethical approval was obtained provided that
all participants provided written informed consent.
A consent form was developed and agreed for use
by a Department of Health and Social Services ap-
proved ethical committee which was also to be
accompanied by a verbal explanation of the
research.
Reliability analysis

Any instrument yielding quantitative data must test
for accuracy or dependability, which is usually
called reliability of measurement (Cronbach,
1951). Reliability is commonly assessed by measur-
ing the stability, equivalence and internal consis-
tency of an instrument (Woods and Catanzaro,
1988; Polit and Hungler, 1999).
Reliability analysis: stability

A measurement of stability refers to the extent to
which the same results are obtained on repeated
administrations of an instrument (Chen, 2000). To
establish the stability (also called intra-rater reli-
ability) of CRAS, a convenience sample of nursing
students at a local university (n = 40) was accessed.
Each individual was assessed twice with CRAS
3 hour apart. The two sets of CRAS scores were
then entered as paired variables into SPSS (version
9.0), a statistical package used for all of the statis-
tical analysis. The percentage of agreement between
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Establishing reliability and validity of a constipation risk assessment scale 141
these scores was 87.5%. Correlating the CRAS
scores using the non-parametric Spearman’s rho
statistic produced a correlation coefficient of
.962 (df = 38, p < 0.001). Cronbach0s (1951) sug-
gests that if a coefficient exceeds .75 then this
should be considered a high correlation, while oth-
ers suggest values exceeding .85 (Asher, 1996;
Clemson et al., 1999). Consequently, this signifi-
cant correlation of .962 demonstrated that CRAS
scores had high level of agreement.

To extend these statistical tests, it was neces-
sary to determine if the two sets of CRAS scores
were significantly different. The non-parametric
Wilcoxon Signed-Rank test was performed which
produced a value of 1.28 (df = 38, p = .197), which
meant that there was no significant difference be-
tween the two sets of CRAS scores. This demon-
strated that CRAS was a stable instrument over
the passage of time.
Reliability analysis: equivalence

Tests for reliability should include those that assess
if the tool is precise enough for different raters to
produce equivalent scores on the same individual.
Inter-rater reliability is an estimate of the degree
to which two or more independent raters are con-
sistent in their scores allocated (Goodwin and Pres-
cott, 1981). The assessment of inter-rater
reliability was particularly important for this study,
as the instrument being developed will be used by a
variety of raters in different circumstances when
introduced to clinical practice (Cook et al.,
1999). The clinical practice setting selected for this
study was the Northern Ireland Cancer Centre
(NICC). This site was chosen as oncology patients
have a high prevalence of constipation and this site
also gave convenient access to the researcher.
NICC also gave access to in-patients and out-pa-
tients and those receiving chemotherapy and/or
radiotherapy.

Assessing inter-rater reliability involved three
different approaches on two different populations
groups within NICC using different raters:

1. Convenience sample of oncology nurses (n = 40)
was assessed by the researcher and co-
researcher, maximum of 1 hour apart.

2. Convenience sample of oncology out-patients
(n = 50) was assessed by the researcher and
oncology nurse, maximum of 1 hour apart.

3. Convenience sample of oncology in-patients
(n = 60) was assessed by two oncology nurses,
maximum of 1 hour apart.
The assessments were performed with a maxi-
mum 1 hour gap as within this analysis the second
rater is required to assess subjects simultaneously
within the same environment to minimise influence
of extraneous variables. A convenience sample was
selected, as the population groups were not in-
tended to be representative of the target popula-
tion; instead the predominant interest was the
quantitative scores obtained from the different
raters.

On the CRAS scores obtained within each subject
group a percentage of agreement was calculated, a
correlation coefficient was computed and Wilcoxon
tests established if there were significant differ-
ences between the two sets of CRAS scores (Table
1). The results demonstrate the high percentage
agreement and correlation coefficient between
the two sets of scores. The Wilcoxon Signed-Rank
statistic tested the hypothesis that the paired vari-
ables have the same distribution. Interpreting
these results meant that for each sample, there
were no significant differences in the CRAS scores
obtained by the two separate raters. This demon-
strated the equivalence of CRAS when different
raters used the instrument to assess individual’s
risk of developing constipation.
Reliability analysis: internal consistency

The third aspect to reliability analysis is measuring
internal consistency, which examines if a scale is
homogenous (Fitzpatrick, 1998; Norwood, 1999).
The assumption underlying internal consistency is
that the response to a set of scale items should
be corresponding and that all items should be mod-
erately correlated with each other and the total
test score. Cronbach (1951) alpha reliability coeffi-
cient is the most versatile technique for assessing
internal consistency (Polit, 1996; Fitzpatrick,
1998). On the data obtained from using CRAS with
the oncology patients (in equivalence analysis),
an alpha coefficient was calculated for the entire
scale (Table 2).

Researchers frequently cite levels of .70 or
above as being acceptable alpha values for a scale
(Funk et al., 1991; Streiner and Norman, 1995a; Po-
lit, 1996; Broussard, 1998; Fitzpatrick, 1998; Tollen
and Ahlstrom, 1998; Frank et al., 1999; Moran
et al., 1999; Norwood, 1999). Consequently the a
priori level of acceptability for an alpha coefficient
within this study was established as .70. From the
data obtained, all alpha values exceeded the a pri-
ori level of .70 which indicated that the tool was
internally consistent.
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Table 1 Results for equivalence

Agreement between scores (%) Spearman’s correlation coefficient Wilcoxon Signed-Rank
test (2 tailed)

Sample 1 80 p = 0.973 z = 1.318
df = 38, p = 0.00a df = 38, p = 0.187

Sample 2 66 p = 0.989 z = .364
df = 48, p = 0.00a df = 38, p = 0.716

Sample 3 75 p = 0.988 z = 0.453
df = 58, p = 0.00a df = 58, p = 0.651

a p < 0.001.

Table 2 Results for internal consistency analysis

Data from patient
sample #1 (equivalence
testing)

Data from patient
sample #1 (equivalence
testing)

Alpha = .7257 Alpha = .7358
n = 50 (cases) n = 60 (cases)
n = 25 (items) n = 25 (items)
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Validity analysis

In a previous publication (Richmond and Wright,
2005), content and face validity of CRAS was per-
formed. The separation of validity analysis across
two publications is an approach that is resisted in
research texts (Cronbach, 1988) as validation of
instruments is a procedure of complete entity,
encompassed under the umbrella of ‘validity re-
search’ (Cronbach, 1988; Goodwin and Goodwin,
1991). While this was recognised by the authors,
it was necessary to assess content and face validity
at the commencement of the study to ensure that
any changes advocated by the content analysis
were made, as it would have been futile proceed
to calculating reliability coefficients on a tool
that had to be altered following content validity
analysis.
Validity analysis: construct validity

Construct validity is concerned with assessing if the
instrument adequately measures the underlying
attribute (Polit and Hungler, 1999). Construct
validity is consistently considered the most power-
ful indicator of an instrument’s accuracy (Deane,
1991; Fitzpatrick, 1998; Polit and Hungler, 1999).
Assessing construct validity typically involves the
use of two different populations, also referred to
as the ‘contrasted-groups approach’ (Waltz et al.,
1991; Cohen et al., 1996; Moran et al., 1999). With-
in this investigation CRAS was administered to two
groups of subjects who were anticipated to diverge
in CRAS scores to observe for a significant differ-
ence in scores (LoBiondo-Wood and Haber, 1998).

To effectively use the contrasted-groups tech-
nique, selection of the two groups assumed para-
mount importance. It was a logical assumption
that patients who were admitted to hospital with
a diagnosis of constipation from an abdominal
radiograph were at high risk of constipation prior
to becoming constipated. A group of apparently
healthy oncology nurses who stated when asked
through self-report that they were not constipated
at present and had no history of constipation were
assumed to be at low risk of constipation.

It was also necessary to identify a quantifiable
measure that would correlate present bowel func-
tion with the risk factors for constipation. The con-
stipation assessment scale (CAS) developed and
validated by McMillan and Williams (1989) was
identified as an appropriate scale for assessing
the presence of constipation. Permission was
sought and obtained for the authors to use this
tool.

Within a pre-established time frame of 6
months, a consecutive sample of patients (n = 60)
and a sample of apparently healthy oncology nurses
(n = 60) were accessed. Each individual was as-
sessed with CAS to obtain a quantifiable measure
of current bowel function and immediately with
CRAS to obtain a quantifiable measure of the risk
factors for constipation. A measure of correlation
between the total CAS and CRAS scores were calcu-
lated for each sample and the non-parametric
Spearman’s rho statistic was used to establish the
magnitude of the relationship between bowel func-
tion and risk of constipation. Two-tailed correla-
tions produced significant correlation coefficients
for the patient sample (q = .518; df = 58,
p = 0.000) and the nurse sample (q = .523; df = 58,
p = 0.000), which provided evidence that bowel
function is related to the risk factors contained
within CRAS.

thinkpad
下划线

thinkpad
高亮

thinkpad
下划线

thinkpad
下划线

thinkpad
下划线



Establishing reliability and validity of a constipation risk assessment scale 143
The total CRAS scores for the patient sample and
the nurse sample were then compared to deter-
mine if there was a significant difference between
the two sets of scores. The non-parametric Mann–
Whitney U-test was performed. This statistic pro-
duced a significant result (U = 0.00, df = 59,
p = 0.000), which meant that the constipation risk
assessment scale was able to differentiate between
those who were expected to be at high risk of con-
stipation and those who were expected to be low
risk for constipation.
Criterion-related validity analysis

The aim of criterion-related validation is to estab-
lish a relationship between the instrument and
some other criterion (Josman, 1998). Within the
category of criterion-related validity, two sub-cat-
egories are distinguished; predictive validity and
concurrent validity.
Predictive validity

Predictive validity refers to the adequacy of an
instrument in differentiating between the perfor-
mance of individuals on some future criterion
(LoBiondo-Wood and Haber, 1998; Polit and Hun-
gler, 1999). An approach had to be selected that
examined the occurrence of constipation after
the independent variables had occurred in the nat-
ural course of events.

For subjects to be included in this stage of the
research, certain criteria applied:

1. Subjects must be over 18 years of age.
2. Subjects or their next of kin must be able to pro-

vide informed consent.
3. Subjects must not be receiving abdominal radio-

therapy as this could increase the risk of
diarrhoea.

4. Subjects must not be constipated on initial
assessment as assessed through individual self-
report.

These criteria, removed the opportunity to em-
ploy probability sampling techniques. By default,
therefore non-probability sampling was used.

Using non-probability sampling, a convenience
sample of patients who met the defined criteria
was accessed on the day of their first treatment.
This ensured a standardised time of assessment.
Initial attempts were made to access consecutive
patients, however, this proved impossible as the
workload was too demanding for a single research-
er, and was exacerbated by the geography of two
hospital sites seven miles apart.

In addition to the sampling method used to se-
lect the referent group, it was necessary to con-
sider the adequacy of sample size. The resources
of the researcher often determine the sample size,
however research texts agree that the larger the
sample, the more precise the statistical estimate
and the smaller the sampling error (Kerlinger and
Pedhazur, 1973; Polit and Hungler, 1999; Polgar
and Thomas, 2000; Polit et al., 2001). In addition,
the larger the sample size the more likely it is to
be representative of the population (Waltz et al.,
1991) but this cannot be assured within this inves-
tigation, as samples used were non-random.

Complex statistical procedures, such as power
analysis are available to assist the researcher in
determining an appropriate sample size (Norton
and Strube, 2001). Power analysis represents a
method for reducing the risk of Type II errors
(wrongly retaining a null hypothesis) and is com-
monly used in factor analytical procedures (Funk
et al., 1991). A common rule for determining sam-
ple size within factor analysis is to use 5–10 times
the number of variables being investigated (Nun-
nally, 1978; Crocker and Algina, 1986). As this re-
search was non-experimental and not primarily
concerned with establishing a significant difference
between samples, the application of power analy-
sis was not appropriate. It was still necessary, how-
ever to determine an appropriate sample size.

Excluding the qualitative question in CRAS,
which required description of bowel habit, 25 items
remained within CRAS for validation. Taking the
principles of factor analysis that recommends five
subjects is assessed for variable, would calculate
as a sample size of 125 and this was established
as the minimum number of subjects. A 6-month
time frame for continuous data collection was
scheduled and this enabled an excess of 125 sub-
jects to be accessed.

No interventions were introduced to subjects at
this stage of the research and no laxative medica-
tions were discontinued. If subjects enquired of
their risk of constipation a standard answer was gi-
ven that they should, ‘‘ask the nurse looking after
you for help and advice’’. Neither the subjects nor
the health professionals were told of the CRAS
score to minimise the chance that subjects would
commence a self-care regime for constipation
(White et al., 1998).

The time frame between assessment and reas-
sessment to determine if constipation developed
was selected as a 14–16 days period. This time
frame was identified for a two reasons.
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144 J.P. Richmond, M.E. Wright
1. This time frame had to provide adequate time
for potential alteration of bowel function post
initial assessment (Hill et al., 1998).

2. The time frame could not be so extensive as to
prevent subject recall of bowel function.

It was also necessary to identify a future crite-
rion to which the initial performance on the tool
will be compared (Bergstrom et al., 1987a; Cron-
bach, 1990). The constipation assessment scale
developed and validated by McMillan and Williams
(1989) was used as a scale for assessing the pres-
ence and severity of constipation and was appro-
priate for quantitatively assessing the future
criterion to assist in establishing predictive valid-
ity. The total scores for CRAS were correlated with
those for CAS to establish the relationship be-
tween the two sets of scores. A two-tailed non-
parametric Spearman’s rho correlation coefficient
calculated as q = .835 (df = 153, p = 0.000), dem-
onstrating a high positive relationship between
the risk factors for constipation (CRAS scores)
and bowel function 14–16 days post initial assess-
ment (CAS scores).

While this strong positive correlation between
the two sets of scores was evidence of the predic-
tive ability of CRAS, it was necessary to determine
numerical categories of risk for the instrument.
This would mean that the CRAS score obtained
could be compared to categories which indicated
if the individual was at low, medium or high risk
for constipation. This was achieved through sensi-
tivity and specificity analysis (Bergstrom et al.,
1987a; Marik, 1991).

Initially the category of ‘high risk for constipa-
tion’ was determined. Within the range of CRAS
scores obtained (2–33) each value was systemati-
cally selected as a potential critical cut off point
for risk of constipation and was converted from
an ordinal level variable to a dichotomous variable
(‘at risk for constipation’ or ‘not at risk for consti-
pation’). Values equal to and above each separate
CRAS score were systematically labelled ‘at risk
for constipation’ and correlated with bowel habit
(constipated or not constipated) as assessed by
the CAS. This procedure, of using each CRAS score
within the range as a critical cut off point, was per-
formed to obtain Pearson’s correlation coefficient
and sensitivity and specificity calculations. The lat-
ter calculations are commonly performed within
research that seek to verify the accuracy of an
established critical cut off point and are more
appropriate than obtaining correlation coefficients
on dichotomous data (Bergstrom et al., 1987a,b;
Barnes and Payton, 1993; Capobianco and McDon-
ald, 1996; VandenBosch et al., 1996; Watkinson,
1997; Braden and Bergstrom, 1987; Pang and Wong,
1998). Table 3 presents the calculations for predic-
tive validity and demonstrate that CRAS scores >16
had the highest correlation coefficient and com-
bined sensitivity (84.85%) and specificity (85.39%).

It was noted that CRAS scores of >11 had a
sensitivity of 100%, indicating that 100% of indi-
viduals who scored >11 on CRAS developed consti-
pation. It was not appropriate to categorise CRAS
scores of greater than or equal to 11 as indicative
of high risk for constipation as the specificity was
43.83%, therefore the scale was over predicting.
This 100% sensitivity, however cannot be ignored
and if CRAS scores >16 indicate high risk for con-
stipation, scores of 11–15 on CRAS can designate
moderate risk for constipation. Within this
category subjects are still becoming constipated,
yet not to the extent to label all individuals high
risk.

With CRAS scores of 11–15 potentially repre-
senting moderate risk for constipation it was nec-
essary to analyse CRAS scores <10. Analysis of the
CAS scores in individuals scoring <10 for CRAS dem-
onstrated that no subject developed constipation
in the 14–16 days period post initial assessment.
The absence of constipation in subjects scoring
<10 on CRAS would indicate that this category is
appropriate for identifying ‘low risk of constipa-
tion’. This resulted in three categories of risk for
constipation; CRAS scores >16 designate high risk,
scores of 11–15 moderate risk and scores of <10
indicate low risk for constipation. These categories
could then be stated on CRAS to demonstrate the
numerical parameters for assessment of risk
(Fig. 2).
Concurrent validity

Concurrent validity differs to predictive validity in
the timing of obtaining measurements on a crite-
rion (Waltz et al., 1991). Predictive validity differ-
entiates between the performance of individuals
on some future criterion, yet concurrent validity
assesses the degree of correlation of two measures
measured at the same time (LoBiondo-Wood and
Haber, 1998). In studies that have attempted to as-
sess the concurrent validity of instruments, scores
obtained on the scale under investigation are com-
pared to the clinical judgement of health profes-
sionals (Prendergast et al., 1989; Nikolaus et al.,
1995; Reilly et al., 1995; Guigoz et al., 1996; Bryan
et al., 1998; Frank et al., 1999). This can then be
statistically analyzed for comparison to the scores
obtained on the instrument (Salvadalena et al.,
1992).
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Table 3 Predictive validity analysis

CRAS score Pearson’s correlation
coefficient

Degrees of freedom Significance level Sensitivity (%) Specificity (%)

>2 r = 0.069 df = 153 p = 0.391 100 1.13
>3 r = 0.069 df = 153 p = 0.391 100 1.13
>4 r = 0.069 df = 153 p = 0.391 100 1.13
>5 r = 0.098 df = 153 p = 0.223 100 2.25
>6 r = 0.201 df = 153 p = 0.012a 100 9.00
>7 r = 0.261 df = 153 p = 0.001b 100 14.61
>8 r = 0.322 df = 153 p = 0.000c 100 21.35
>9 r = 0.378 df = 153 p = 0.000c 100 28.89
>10 r = 0.404 df = 153 p = 0.000c 100 31.46
>11 r = 0.508 df = 153 p = 0.000c 100 43.83
>12 r = 0.501 df = 153 p = 0.000c 96.96 51.65
>13 r = 0.541 df = 153 p = 0.000c 92.42 63.54
>14 r = 0.583 df = 153 p = 0.000c 85.29 70.78
>15 r = 0.643 df = 153 p = 0.000c 86.36 78.65
>16 r = 0.699 df = 153 p = 0.000c 84.85 85.39
>17 r = 0.603 df = 153 p = 0.000c 68.18 89.88
>18 r = 0.550 df = 153 p = 0.000c 62.12 89.89
>19 r = 0.578 df = 153 p = 0.000c 56.06 95.51
>20 r = 0.558 df = 153 p = 0.000c 51.52 96.63
>21 r = 0.470 df = 153 p = 0.000c 40.91 96.63
>22 r = 0.411 df = 153 p = 0.000c 31.82 97.75
>23 r = 0.408 df = 153 p = 0.000c 25.76 100
>24 r = 0.321 df = 153 p = 0.000c 16.67 100
>25 r = 0.271 df = 153 p = 0.01a 12.12 100
>26 r = 0.233 df = 153 p = 0.04a 9.09 100
>27 r = 0.189 df = 153 p = 0.19 6.06 100
>28 r = 0.163 df = 153 p = 0.043 4.55 100
>29 r = 0.163 df = 153 p = 0.043 4.55 100
>30 r = 0.148 df = 153 p = 0.056 3.79 100
>31 r = 0.148 df = 153 p = 0.056 3.79 100
>32 r = 0.133 df = 153 p = 0.100 3.03 100
>33 r = 0.94 df = 153 p = 0.247 1.52 100
a p < 0.05.
b p < 0.01.
c p < 0.001.
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To obtain professionals’ impression of each pa-
tient’s risk of constipation, the question was asked
to the nurse in charge of the patient’s care, ‘in
your professional opinion, is the patient at low risk,
medium risk or high risk for constipation?’ This data
obtained from the nurses’ clinical impression of
each patient’s risk of constipation (low, moderate
or high) was then retrospectively compared to the
level of risk attributed to the patient from the pre-
dictive validity procedures. Comparison of these
two measures was now possible by calculating a
non-parametric Kendall’s tau and kappa value (Kin-
near and Gray, 1999). Kendall’s tau calculated as
.260 (df = 154, p = 0.001), which indicated that
the ranked data obtained from the actual CRAS
scores were positively correlated with nurses’ clin-
ical judgement of risk. The kappa statistic was
calculated as .216 (p = 0.001) as the level of agree-
ment between the two raters. Fleiss (1971) and
Altman (1991) suggest that values below 0.41 indi-
cate fair agreement between raters and below 0.20
are poor, however, other texts would suggest that
a kappa value of less than .40 is regarded as poor
level of agreement between raters (Bryman and
Cramer, 1997). With these parameters in mind,
the level of agreement between these two methods
of assessing risk of constipation is at best fair
agreement, and at worst bordering on poor.
Discussion

The purpose of this study was to develop a tool that
would identify individuals at risk for constipation.
The reader should also be directed to previous
publications (Richmond and Wright, 2004, 2005)
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Circle risk factors in table and total Conditions which increase risk of constipation. 
GENDER: From medical notes, patient history and blood results, assess presence of the following: 

Male 1
Female 2 PHYSIOLOGICAL CONDITIONS

Metabolic disorders: 
MOBILITY: Hypokalaemia/uraemia/lead poisoning 2

Independently mobile 0 Pelvic conditions: 
Dependent on walking aids/assistance from others 1 Hysterectomy/ovarian tumour/uterine prolapse/pregnancy 3
Restricted to bed/chair 2 Neuromuscular disorders:
Spinal cord injury/spinal cord compression 3 Parkinson’s Disease/Multiple Sclerosis/Systemic  Sclerosis/Hirsprungs’s Disease 

Cerebrovascular Accident/Spina Bifida/ Rheumatoid Arthritis/cerebral tumour 3
FIBRE INTAKE: Endocrine disorders:

5 pieces fruit/veg or more consumed daily 0 Diabetes Mellitus/hypothyroidism/ hypopituitarism/hypercalcaemia 3
3 or 4 pieces fruit/veg consumed daily 1 Colorectal/abdominal disorders:
2 pieces fruit/veg or less consumed daily 2 Irritable Bowel Syndrome/Crohn’s disease/Diverticulitis/Ulcerative Colitis/Colorectal 

tumour/anorectal stricture/anorectal fissure/anorectal prolapse/ haemorrhoids/hernias 3
Bran products consumed daily Yes 0

No 2 PSYCHOLOGICAL CONDITIONS
Psychiatric illness:

FLUID INTAKE: Depression/Anorexia Nervosa/Bulimia Nervosa 2
10 cups/glasses or more consumed daily 0 Learning disabilities or dementia 
6 to 9 cups/glasses consumed daily 1 (as evidenced by lack of understanding of speech or situations) 2
5 cups/glasses or less consumed daily  2 

SECTION SUB TOTAL 
PERSONAL BELIEFS:
Does patient believe they are prone to constipation? Yes/No Medications which increase risk of constipation 
Has laxatives ever been used for constipation? Yes/
_______________________________________________________________ Is patient presently taking any of the following medication on a regular basis? 

Current bowel habit: ______________________________________________ Antiemetics 2 Analgesics:
_______________________________________________________________ Calcium channel blockers 2 Non-opioid analgesia 3

Iron supplements 2 OR continuous opioid therapy 5
SECTION SUB TOTAL

Anticholinergic containing medication:
Anticonvulsants 2

WARD PATIENTS ONLY: Antidepressants 2 Cytotoxic chemotherapy
Does patient have difficulty evacuating bowels in hospital toilets? Antiparkinson drugs 2 Cytotoxic chemotherapy 3

No 0 Antispasmodics 2 OR Vinca alkaloid agents 5
Yes 2

PATIENTS REQUIRING COMMODE/BEDPAN: SECTION SUB TOTAL 
Does patient anticipate problems using a commode or bedpan? 

No 0
Yes 2 Low risk for constipation <10

SECTION SUB TOTAL Medium risk for constipation 11-15 
High risk for constipation > 16 

TOTAL SCORE

Figure 2 Constipation risk assessment scale.
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in which development of the tool and content/face
validity analyses were discussed.

Within the context of intra-rater and inter-rater
reliability, the variety of statistics used produced
consistent results which demonstrated that CRAS
was stable over time and produced equivalent re-
sults when different raters used the scale. The
three combinations of raters used to establish the
equivalence of CRAS went beyond the one sample
approach commonly used (Detsky et al., 1987; Reil-
ly et al., 1995; Moran et al., 1999). The reason for
replicating analysis for equivalence was that in
practice CRAS would be repeatedly performed on
individuals, with different nurses possibly repeat-
ing the assessment each time. Consequently the
tool must consistently produce equivalent results
with different raters.

For these assessments for stability and equiva-
lence it was possible that subjects’ recall of
responses led to CRAS demonstrating high reliabil-
ity. The necessity to minimise the effect of extra-
neous variables on bowel function and to assess
subjects simultaneously with different raters for
equivalence analysis meant that there was no
alternative approach. The potential for recall had
been anticipated and must be acknowledged but
should not detract from the high stability and
equivalence that CRAS exhibited within this
investigation.

Only the data obtained from using CRAS with the
oncology patients (in equivalence analysis), were
used to assess internal consistency, as other sam-
ples utilised in reliability analysis were not repre-
sentative of the target population. Although an
acceptable value for Cronbach’s alpha is not uni-
versally agreed (Burns and Grove, 1995; Fitzpa-
trick, 1998; Polit and Hungler, 1999), a general
guide is that well-established instruments must
demonstrate a coefficient value above .80,
whereas newly developed instruments should reach
values of .70 (Woods and Catanzaro, 1988; Fitzpa-
trick, 1998). The internal consistency of a newly
developed tool like CRAS has been demonstrated
as the alpha values were equal to or exceeded
.70. This meant that CRAS tapped different aspects
of the same trait, thus inferring measurement of an
underlying construct (Streiner and Norman, 1995b)
and provided evidence of an acceptable level of
internal consistency.

The contrasted-groups approach to validity ana-
lysis procedures sought to establish the predictabil-
ity of CRAS. Results demonstrated that bowel



Establishing reliability and validity of a constipation risk assessment scale 147
function exhibited a significant positive relation-
ship with the risk factors for constipation. Although
these correlations were below the value of .70,
which is commonly regarded as the a priori level
for high correlations (Polit and Hungler, 1999),
the relationship was significant and positive. As
high correlations do not prove that one variable
causes another (Cronbach, 1990) further data anal-
ysis was required. Calculation of a Mann–Whitney
U-test demonstrated that CRAS could discriminate
between those who were at high risk for constipa-
tion and those who were at low risk for constipa-
tion. Evidence of construct validity, therefore
was supported.

To explore the predictive ability of CRAS a sample
of subjects were selected and bowel function was
monitored over 14–16 days following assessment
of risk and predictive validity was demonstrated. A
potential influence on bowel habit, which was not
controlled for within this stage of the investigation,
was the introduction of self-care behaviours to pre-
vent constipation. It was also possible that the focus
on bowel function within clinical practice could
have prompted nurses to provide preventative ad-
vice on bowel care. While this was not actively
encouraged, it was unethical to prevent lifestyle
adaptation and the opportunity remained for sub-
jects to ask for or be given preventative advice for
constipation fromnursing staff or to actually initiate
self-care behaviours. Obtaining a strong positive
correlation coefficient signified that although the
potential for this adaptation to lifestyle post assess-
ment with CRAS existed, CRAS was a strong enough
predictor to continue to predict constipation in
these incidences.

The procedure of establishing numerical catego-
ries of risk for constipation was a procedure not of-
ten referred to within the literature or research
texts. The obvious aim was to generate simulta-
neous sensitivity and specificity results as close to
the maximum theoretical value of 100% as possible.
For the category selected to represent high risk of
constipation, this maximum value was not ob-
tained. However, levels of 100% for such tests are
not evident within existing nursing research studies
that have also used these statistics (Bergstrom
et al., 1987a,b; Braden and Bergstrom, 1987,
1994; Salvadalena et al., 1992; Barnes and Payton,
1993; Oot-Giromini, 1993; Vandenbosch et al.,
1996; Watkinson, 1997; Bergstrom et al., 1998;
Pang and Wong, 1998). In addition, Morrison
(1985) suggests that these maximum values are
not expected of screening tools and are less obtain-
able when a condition is preventable.

Assessment for concurrent validity compared
subjective assessment of risk for constipation by
nursing staff with objective assessment by CRAS
and demonstrated a low positive relationship be-
tween the two methods of assessment. These
results must be balanced against previous empirical
research which revealed that nurses’ knowledge of
constipation is inadequate (George et al., 1996;
Moore et al., 1996; Richmond and Devlin, 2003).
The weak relationship between the methods of
assessment can be justified on this basis and does
not mean that CRAS was invalid. When taken col-
lectively, these results for construct and crite-
rion-related validity have important clinical
significance.
Limitations to the research

Any study has inherent limitations and it was of
paramount importance to identify the restrictions
that influenced the research. Within the reliability
procedures the timeframe for measurement of sta-
bility was short and opened the possibility for sub-
jects to recall their initial responses to the items. A
longer interval between assessments or additional
assessments within a longer time frame and at
more than one point in time would confirm the sta-
bility of the instrument further. Extension of the
interval between assessments, however may affect
other variables and changes could have developed
that introduce other confounding variables to the
subjects and negatively affect the stability of the
instrument. While the interval of 3 hour between
each assessment is relatively short, rationale for
this interval has been given but it must be recogni-
sed that it is a potential limitation on the longitu-
dinal stability of the instrument.

An obvious limitation to the investigation was
the inability to employ random sampling tech-
niques to obtain samples of patients. This was
unavoidable due to the necessary criteria for inclu-
sion within the samples, however non-random sam-
ples potentially are biased. Although attempts
were made to access a consecutive sample of
appropriate subjects, this was not possible and a
convenience sample was used instead. In addition,
the samples of nursing students and oncology
nurses used to establish reliability were not repre-
sentative of the population for which CRAS was ini-
tially designed. These populations were employed
for convenience to enable the researcher to access
the maximum number of subjects for the reliability
and validity analyses within the time frame of the
investigation.

Availability of time limited the sample sizes but
also the number of the reassessments. With more
time and resources available for completion of
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the investigation it would have been possible to ac-
cess more individuals within each sample thus
improving the robustness of the study. Another lim-
itation was the number of reassessments per-
formed to assess bowel function post initial
assessment. If more reassessments had been per-
formed, the predictability of CRAS may have im-
proved. It was also possible that patients
accessed may have anticipated the bowel function
that the researcher expected at the reassessment,
which may have led subjects to provide responses
indicating the predicted pattern.

This research is also limited as the results can
only be generalized to the population of subjects
that comprised the study sample (Polit and Hun-
gler, 1999), which is individuals receiving cancer
treatment. While CRAS was developed as a com-
plete and inclusive risk assessment tool for consti-
pation, which is potentially generalisable to the
general population (Richmond and Wright, 2004),
this research has only validated the tool for use
on adult oncology patients receiving cancer
treatment.
Implications for nursing practice

For any research to extend the boundaries of a dis-
cipline the results must be understandable and
have functional application (Parahoo, 2000). The
results of this investigation produced findings that
have direct and beneficial implications for nursing
practice. The radical implications for nursing prac-
tice concern the development of a risk assessment
tool for this often neglected area of patient care
(Harari et al., 1994). The reliability and validity
of CRAS manifested its clinical significance, as a
tool must be both reliable and valid for it to per-
form the function it is designed for (Polit and Hun-
gler, 1999). Furthermore, CRAS as a reliable and
valid comprehensive assessment tool provides
nurses with an objective means of assessing bowel
habit. Consequently, the traditional reliance on
intuition for determining an individual’s risk for
constipation has been replaced with a scientific
instrument that provides a reliable and valid means
of assessment. This should ultimately make pre-
ventative interventions for constipation more
appropriately tailored for clients identified as
being at risk.
Recommendations for further research

The presentation of this investigation aims to com-
plete the research in its entirety which also in-
cludes previous publications (Richmond and
Wright, 2004, 2005). Further research to validate
the tool within other populations or more generic
patient populations would enable the research to
be generalized more widely and would minimise
the limitations inherent in this investigation.
Conclusions

This investigation aimed to perform reliability and
validity testing to ensure that the tool was sub-
jected to comprehensive analysis. The literature
review formed the basis for this process and the
developmental stage presented CRAS as the end
product (Richmond and Wright, 2004). The tool
exhibited high stability, equivalence and an
acceptable internal consistency, which collectively
demonstrated the reliability of the instrument.
Establishing content and face validity (Richmond
and Wright, 2005) was the foundation for other
validity procedures, which together demonstrated
that CRAS contained accurate content, could dis-
criminate between those at high and low risk for
constipation and had high levels of sensitivity and
specificity. This demonstrated the predictive abil-
ity of CRAS.

Inherent within any investigations are limita-
tions to the research, which affect the generalis-
ability of the results. Recommendations for
future research have been outlined and these
would address the limitations of this investigation
and enable the results to be generalized more
widely.

As far as is evident and known from the litera-
ture, this research provides nurses working in clin-
ical practice with the first and only comprehensive,
reliable, valid and quantifiable means for assessing
an individual’s risk for constipation. This in itself
was a major development within nursing science.
This research has extended nursing science to pro-
duce new knowledge on constipation, which im-
pacts upon nursing practice, demonstrating
benefits for individual clients.
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