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ABSTRACT
Introduction. Medical care providers are responsible for adequate preparation of patients for discharge
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from the hospital. The purpose of this study was to validate a new self-reported questionnaire assessing
the readiness of patients for hospital discharge.

Methods. The Readiness for Hospital Discharge after Myocardial Infarction Scale (RHD MIS) was validat-
ed in 201 patients, 57 (29%) females and 144 (71%) males (mean age 63.3 = 11.3), hospitalised due to
myocardial infarction.

Results. For the considered 23 items the a-Cronbach coefficient was 0.789, indicating a high level of
reliability and homogeneity of the questionnaire. The RHD MIS fulfilled the assumption of factor analysis:
the determinant of correlation matrix was 0.001, Kaiser-Mayer-Olkin (K-M-0O) statistic was 0.723, and the
Bartlett’ test of sphericity was statistically significant. The analysis of internal consistency of the three
areas confirm the rightness of the distinguishing of three subscales. Answers to each item were assigned
a score from 0 to 3. The highest total score is 69 points. The total score of the scale and total scores of the
subscales have skewed distributions and statistically significant results of Shapiro-Wilk test (p < 0.001).
The scoring less than 44 points for the entire questionnaire indicates low readiness, obtaining between
44 and 57 points indicates medium readiness, and scores over 57 points are classified as high readiness
for discharge from hospital.

Conclusions. The validation procedure revealed that RHD MIS is a reliable and homogeneous tool to mea-
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subjective and objective evaluation of the patient’s knowledge and expectations. Further investigation is
needed to assess the potential impact of RHD MIS scoring on long-term outcome.
Key words: readiness for hospital discharge, self-reported questionnaire, scale
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Introduction recommendations within the first three weeks [2];

moreover, 60-80% of patients do not follow recommen-

Despite intense development of invasive treatment
techniques and a wide range of available pharmacother-
apy, ischaemic heart disease still remains a challenge
for a therapeutic team involved in the care of this group
of patients [1]. It is estimated that as many as 20% of
patients make major mistakes regarding discharge

*poth authors contributed equally and should be considered first authors

dations regarding long-term treatment [3, 4], which
results in substantial health consequences. Medical
care providers are responsible for adequate preparation
of patients for discharge from the hospital [5]. Galvin et
al. [6] proposed an operational definition of readiness
for hospital discharge that includes following attributes:
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physical stability, adequate support, psychological
ability, and adequate information and knowledge.
A better understanding of this phenomenon will assist
in recognising, measuring, and implementing interven-
tions where necessary, to ensure patients are ready for
hospital discharge [6].

Considering these facts, it is justified to create and
implement into daily practice a tool assessing the level
of readiness for discharge of patients leaving hospital.
The tool needs to be simple and reliable, which enables
its use in clinical conditions. It should allow a quick and
efficient assessment to be made of the patients’ knowl-
edge, expectations, and concerns, as well as indicating
the field requiring additional intervention.

The purpose of the study was to validate a new
self-reported questionnaire assessing the readiness of
patients for hospital discharge.

Materials and methods
Study group

The study group consisted of 201 patients, 57 (29%)
females and 144 (71%) males, aged 30-91 years (mean
age 63.3 = 11.3), with coronary artery disease (CAD),
and treated with percutaneous coronary intervention
(PCI). The study was conducted between May 2015 and
July 2016. The study population characteristics are
displayed in Table 1.

Statistical analyses were conducted using IBM SPSS
Statistic 23.0. All statistical tests were performed on the
significance level a = 0.05.

The Self-Reported Questionnaire for Patients After
Myocardial Infarction Treated with Primary Coronary
Intervention is presented in Table 2.

Survey validation

The validation of the survey was conducted in ac-
cordance with the validation procedure. The internal
consistency was calculated using the a-Cronbach
coefficient. Factor analysis was conducted using
principal component analysis with Varimax rotation. The
Catell criterion and Kaiser criterion were considered in
order to determine components of the questionnaire.
The factor analysis was preceded by checking: the
determinant of correlation matrix, Kaiser-Mayer-Olkin
(K-M-O) statistic, and the Bartlett test of sphericity. The
scale and subscale levels were determined based on
the percentiles scale.

Despite filling the RHD MIS, patients were asked to
express their opinions associated with readiness to be
discharged from the hospital (Tab. 3).

Table 1. Characteristics of patients

Parameter Category/ Number of
/value patients
Age > 65 81 (40%)
Education Primary 22 (11%)
Vocational 68 (33.8%)
Secondary 80 (39.8%)
Higher 31 (15.4%)
Employment status Employed 87 (43.3%)
Unemployed 9 (4.4%)
Pensioner 81 (40.3%)
Retiree 24 (12%)
Marital status Unmarried 12 (6%)
Married 176 (87.5%)
Widowed 13 (6.5%)
Previous hospitalisation Yes 73 (36.3%)

for CAD

Previous diagnosis Myocardial infarction 55 (27.4%)

Hypertension 124 (61.8%)

Hyperlipidaemia 102 (50.8%)

Diabetes 52 (25.9%)

Smoking (currently) Yes 70 (34.8%)

Previous treatment PCI 73 (36.3%)
CABG 24 (12%)

PCI — percutaneous coronary intervention; CABG — coronary artery
bypass grafting

Results
Validation of the RHD MIS

The questionnaires were anonymously complet-
ed by 201 patients. The questionnaire consisted of
23 questions, for which there were four for possible
answers to choose from. The answers are scored
from 0 to 3 points. In the case of items: A, B, C, D, and
E the answers are not scored. They are connected
with the assessment of the patient’s situation, and
do not measure intensity of any feature. Therefore,
this set of items was not included in the validation
procedure. In this procedure we analysed 18 state-
ments self-reported by the patients in response to the
following items: 1.1-1.7 and 3.1-3.9, and seven items
assessed by the medical staff during a consultation
with the patient: 2.1-2.7. All statistical tests were
performed on the significance level « = 0.05. The
Shapiro-Wilk test was used in the assessment of
the distribution of the total score and the scores
of each item. In each case the test was statistically
significant (p < 0.001). The distributions of scores
for particular items were usually skewed; in particu-
lar, the total score had left-skewed distribution with
kurtosis —0.85 and skew -0.29.
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Table 2. The Self-Reported Questionnaire for Patients After Myocardial Infarction Treated with Primary Coronary
Intervention

The

Readiness for Hospital Discharge

After Myocardial Infarction Scale (RHD MIS)
Author: Aldona Kubica

1. K

nowledge — the subjective assessment (Mark one

correct answer)

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

Do you know the reason for your hospitalisation?

a. Yes.

b. I guess so.

c. I'm not sure.

d. I do not.

Did you understand your doctor’s recommendations
regarding diet?

a. Yes.

b. I guess so.

¢. I'm not sure.

d. 1 do not.

Did you understand your doctor’s recommendations
regarding physical activity?

a. Yes.

b. I guess so.

¢. I'm not sure.

d. | do not.

Did you understand your doctor’s recommendations
regarding medication?

a. Yes.

b. | guess so.

¢. I'm not sure.

d. | do not.

Did you understand your doctor’s recommendations
regarding follow-up visits?

a. Yes.

b. I guess so.

¢. I'm not sure.

d. 1 do not.

Do you know the symptoms that should cause a call for
ambulance?

a. Yes.

b. I guess so.

¢. I'm not sure.

d. 1 do not.

Do you know the symptoms that should result in an
additional visit to the doctor?

a. Yes.

b. | guess so.

¢. I'm not sure.

d. | do not.

2. Knowledge — objective assessment

2.1

2.2.

. What was the reason of your hospitalisation? (Mark one
correct answer)

a. Myocardial infarction.

b. Coronary heart disease.

c. Heart disease.

d. Other illness.

Recommendations regarding patient’s diet (Mark all the
appropriate answers)

a. Limiting fatty meat.

b. Lean meat is allowed.

¢. Increase the consumption of raw fruits.

d. Limiting yellow cheeses.

e. Skimmed milk is allowed.

f. Increase the consumption of raw vegetables.

2.3.

2.4.

2.5.

2.6.

2.7.

g. Limit high-cholesterol products such as egg yolks.

h. Small amounts of red wine are allowed.

i. Increase the consumption of marine fish.
Recommendations regarding patient’s physical activity
(Mark all the appropriate answers)

a. Systematic physical exercise is beneficial - at least 3-4
times a week.

b. Moderate physical activity is preferred for about

30 minutes daily.

c. In case of discomfort, stop the effort.

d. Movement effort is preferred, e.g. walking, running,
cycling, swimming.

Recommendations regarding patient’s medication (Mark
all the appropriate answers)

a. All medicines should be taken systematically.

b. Do not discontinue medicines without consulting your
doctor.

c. Contact your doctor if you experience side effects.
Recommendations regarding patient’s follow-up visits
(Mark all the appropriate answers)

a. Follow-up visits should be executed regardless of
being.

b. In a case of recurrence of illness symptoms, you
should apply for an additional visit.

c. In a case of any new symptoms, you should apply for
an additional visit.

Symptoms that should cause a call for ambulance (Mark
all the appropriate answers)

a. Chest pain at rest.

b. Dyspnoea at rest.

c. Fainting or loss of consciousness.

Symptoms that should cause an extra visit to the doctor
(Mark all the appropriate answers)

a. Exertional chest pain.

b. Exercise breathlessness.

c. Dizziness.

d. Heart palpitations.

e. Elevated blood pressure.

f. Swelling of the legs.

g. Other symptoms associated with medication.

3. Expectations (Mark one correct answer)

3.1.

3.2.

3.3.

3.4.

Do you need additional information regarding the
disease?

a. Yes.

b. | guess so.

c. I'm not sure.

d. I do not.

Do you need additional information regarding applied
medication?

a. Yes.

b. | guess so.

c. I'm not sure.

d. I do not.

Do you need additional information regarding diet?
a. Yes.

b. | guess so.

c. I'm not sure.

d. I do not.

Do you need additional information regarding physical
activity?

a. Yes.

b. I guess so.

c. I'm not sure.

d. I do not.
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Table 2 (cont.). The Self-Reported Questionnaire for
Patients After Myocardial Infarction Treated with Primary
Coronary Intervention cont

3.5. Do you need additional information regarding medication
after discharge from the hospital?
a. Yes.
b. I guess so.
c. I'm not sure.
d. 1 do not.
3.6. Do you need additional information regarding prevention
of the illness recurrence?
a. Yes.
b. I guess so.
c. I'm not sure.
d. I do not.
3.7. Do you need additional information regarding follow-up
visits?
a. Yes.
b. | guess so.
¢. I'm not sure.
d. 1 do not.
3.8. Do you need additional information regarding symptoms
of the disease?
a. Yes.
b. I guess so.
¢. I'm not sure.
d. | do not.
3.9. Do you need any other additional information?
a. Yes.
b. | guess so.
¢. I'm not sure.
d. 1 do not.

The basic tool used to check the internal consistency
of the questionnaire was the a- Cronbach coefficient. For
the considered 23 items the a-Cronbach coefficient was
0.789, which indicates a high level of reliability and ho-
mogeneity of the questionnaire. We also calculated the
a-Cronbach coefficient for the questionnaire after remov-
ing individual questions. The a-Cronbach coefficient was
slightly higher when items: 1.1 (e-Cronbach = 0.793),
1.2 (a-Cronbach = 0.792), 1.3 (e-Cronbach = 0.79) and
2.1 (e-Cronbach = 0.79) were not used for computation.
Due to the high value of the a-Cronbach coefficient we
decided not to remove the items from the questionnaire.

The next step in the validation procedure is the
factor analysis [7]. However, in the case of such a high
value of the a-Cronbach coefficient (0.789) the factor
analysis is not necessary because it is obvious that
only one component will be loaded by the majority
of items. We performed the factor analysis. The set of
23 items fulfilled the following assumptions of factor
analysis: the determinant of the correlation matrix was
0.001, Kaiser-Mayer-Olkin (K-M-O) statistic was 0.723,
and the Bartlett’ test of sphericity was statistically
significant. The factor analysis was conducted using
principal component analysis with Varimax rotation.
We determined the components of the questionnaire
firstly in line with the Kasier criterion and we obtained

Table 3. Patients opinions associated with readiness to
be discharged from the hospital

OPINIONS (After each question select one answer that seems
to be the most appropriate)

A. Do you think that the illness being the reason for your
hospitalisation is serious?
a. Yes.
b. I guess so.
c. I'm not sure.
d. I do not.
B. Do you think that despite the medication, you need to
change your lifestyle to prevent illness recurrence?
a. Yes.
b. I guess so.
c. I'm not sure.
d. I do not.
C. Do you think that systematic medication reduces the risk of
reinfarction?
a. Yes.
b. I guess so.
c. I'm not sure.
d. I do not.
D. Can you rely on the help of family or other people to
comply with your doctor’s recommendations?
a. Yes.
b. I guess so.
c. I'm not sure.
d. | do not.
E. Do you think your return home is associated with additional
hazards?
a. Yes.
b. I guess so.
c. I'm not sure.
d. I do not.

Table 4. The scale’s levels of the readiness of patients
for hospital discharge

Percentile Total score Readiness
30-70 44-57 Medium level
Subjective assessment of the
patient’s knowledge
30-50 16-18 Medium level
Objective assessment of the
patient’s knowledge
30-70 13-18 Medium level
The patient’s expectations
30-70 14-22 Medium level

seven components, but according to Catell criterion
(based on the screen plot presented in Figure 1) we
could choose only one component [7, 8]. The analysis
of factor loadings showed that in the majority of items
only one component was loaded.

The described results prompted us to divide the
questionnaire based on the merits and experience of
the questionnaire’s author. We divided the 23 items
into three fields:
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Figure 1. Scree plot

» the subjective assessment of the patient’s knowledge
about the illnesses and treatment; items 1.1-1.7;

» the subjective assessment of the patient’s knowledge
about the illnesses and treatment; items 2.1-2.7;

* the patient’s expectations; items 3.1-3.9.

The investigation of the internal consistency of
the first area showed that it has an adequate level of
reliability and homogeneity with the «-Cronbach coef-
ficient at 0.568. After removing individual questions the
a-Cronbach was slightly higher (when items 1.1, 1.2 and
1.7 were removed).

The calculation of the a-Cronbach coefficient for the
second area indicated good reliability and homogeneity
(a-Cronbach coefficient = 0.662). Recalculation of the
a-Cronbach coefficient after removing items 2.1 and
2.7 showed that the coefficient would be only slightly higher.

The a-Cronbach coefficient for the third area was
0.798, which indicates high reliability and homogeneity
of the set of items. Removing any items increased the
a-Cronbach coefficient. The analysis of the internal
consistency of the three areas confirmed the suitability
of distinguishing the three subscales. In the analysed
questionnaire one would assess three fields of the
readiness of patients for hospital discharge.

Interpretation of RHDS results

The described questionnaire should be associated
with a scale that indicates the level of the measured

effect. As we mentioned previously the answers to
each item were assigned a score from 0 to 3. The
highest total score is 69 points. In the case of a sub-
scale for the component of the patient’s knowledge
about his/her subjective assessment the highest total
score was 21 points, and for the component of the
patient’s knowledge in an objective assessment it was
also 21 points. The total score for the subscale of expec-
tations was 27 points. The total score of the scale and
total scores of the subscales had skewed distributions
(Fig. 1-4) and statistically significant results of Shap-
iro-Wilk test (p < 0.001). Therefore, we determined the
scale levels based on a percentile scale. The percen-
tiles determined for the scale and for the subscales are
presented in Table 4.

In case of the total score, the second, and third
subscales, we assumed that a score less than the
30t percentile indicated low readiness, a score be-
tween the 30 and 70™ percentile indicated medium
readiness, and a score higher than the 70" percentile
indicated high readiness. In the case of first subscale
a score higher than the 30™ percentile indicated low
readiness, a score between the 30t and 50t percentile
indicated medium readiness, and a score higher than
the 50™ percentile indicated high readiness (Tab. 4).
This means that scoring less than 44 points for the
entire questionnaire indicated low readiness, ob-
taining between 44 and 57 points indicated medium
readiness, and scores over 57 points were classified
as high readiness. In the case of the first subscale for
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Figure 2. The distribution of the total score of the readiness of patients for hospital discharge

60
28%

Number of patients

8 9 10 11 12 13 14 15 16 17 18 19 20 21
score 1

Figure 3. The distribution of the score in the area of the subjective assessment of the patient’s knowledge

the subjective assessment of the patient’s knowledge, assessment of the patient’s knowledge a score under
obtaining under 16 points indicated a low level, scores 13 points indicated low readiness, a score between
between 16 and 18 were allocated to the mediumlevel, 13 and 18 corresponded to the medium level, and
and scores over 18 points were classified as the high  a score over 18 points indicated a high result (Tab. 4).
level (Tab. 4). In the second subscale for the objective  The levels of the patient’s readiness for the third sub-
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30
28+

14%

Number of patients

12 13 14 15
Score 2

Figure 4. The distribution of the score in the area of the objective assessment of patient’s knowledge

80

Number of patients

-5 0 5 10 15 20 25 30
Score 3

Figure 5. The distribution of the score in the area of the patient’s expectations

scale were as follows: low level under 14 points, medium  Discussion
level between 14 and 22 points, and high level over

22 points. The distribution of total score and the score The length of in-hospital stay systematically de-
of the areas of the readiness of patients for hospital ~ clines, resulting with time shortening for education of
discharge are presented in Figure 2-5. patients and their families with regard to post-discharge
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treatment [9]. Medical care providers are perceived to
be responsible for providing reliable information con-
cerning treatment after hospital discharge [5]. However,
the study conducted among older patients discharged
from an emergency department in Finland showed that
only one in four patients and 40% of family members
received no discharge education [10]. Nevertheless,
discharge education was associated with a higher level
of discharge readiness, both among patients and family
members [10]. In a prospective observational study
conducted in 15 hospitals in four European countries,
a readmitted patient reported not feeling ready for dis-
charge at index admission. The authors concluded that
healthcare workers should question patients’ readiness
to go home [11]. For quality improvement of the hospital
discharge procedure as well as for research purposes,
clinicians need appropriate, reliable, and valid survey
instruments to measure the patients’ readiness for
discharge. The discharge procedure is a multifactorial,
interdisciplinary, individualised process of transition
from hospital to outpatient care, requiring efforts aimed
to meet patients’ expectations and needs as well as
to negotiate the agreement regarding a therapeutic
plan for the post-discharge period. Such an approach
should improve patients’ satisfaction and adherence to
treatment. Therefore, we have developed a new scale
dedicated specifically to patients hospitalised due to
myocardial infarction. The RHD MIS combines patients’
and medical professionals’ perspectives regarding
readiness for discharge from the hospital, applying inte-
grated subjective and objective assessment. According
to our knowledge, it is the first validated survey taking
into account specificity of patients with MI. Until now,
the dedicated questionnaire evaluating readiness for
hospital discharge was developed only for patients with
schizophrenia [12].

The RHD MIS was shown to have a high level of
reliability and the homogeneity of the «-Cronbach co-
efficient was 0.789 for 23 items. The «-Cronbach coef-
ficient only slightly improved after removal of individual
questions, so we decided not to remove any items from
the questionnaire.

Developed in the USA by Weiss, the Readiness
for Hospital Discharge Scale (RHDS), probably the
most widely used instrument measuring an individ-
ual’s self-perception of readiness before leaving the
hospital, is characterised by very good psychometric
properties with an «-Cronbach of 0.90 for the final
21-item version of the scale [13]. The reliability of the
Chinese and French versions were also high, with
a-Cronbach coefficients of 0.89 and 0.80, respectively
[14, 15]. The internal consistency of another instrument
to measure preparedness for hospital discharge: the
Brief PREPARED (B-PREPARED) reported by Graumlich
et al. [16], was also acceptable (a-Cronbach of 0.76).

The RHD MIS analysis of factor loadings showed
that in the majority of items only one component is load-
ed. Therefore, the questionnaire was divided, based on
the merits and experience of the questionnaire’s author,
into three fields.

The analysis of internal consistency of the three
areas confirmed the rightness of distinguishing the sub-
scales. Each RHD MIS item was assigned a score from
0 to 3. The highest total score is 69 points with 21 for
each of the first and second subscales and 27 points for
the third subscale. The RHD MIS scoring over 57 points
for the entire questionnaire indicates high readiness
for discharge, while less than 44 points suggests low
readiness, and a score of between 44 and 57 points is
classified as medium readiness.

Assessing patient readiness for hospital discharge
before leaving hospital could improve the planning of
the discharge process, including additional education
to achieve better patient preparedness and care co-
ordination [15]. Effective education should have a fa-
vourable influence on patients’ behaviour concerning
risk factor reduction and medication [17]. Schmocker
et al. [18] evaluated the association of readiness for
discharge with patient satisfaction and readmission.
Using the survey question “Did you feel ready for
discharge?”, patients were divided into two groups
according to degrees of readiness. Those defined as
ready for discharge had higher overall hospital satis-
faction, higher physician communication scores, and
higher nursing communication scores. Readmission
rates, however, were similar between the groups [18].
Weiss et al. [19] validated a short, eight-item version
of RHDS for discharge readiness assessment, its
associations with 30-day readmissions, and emer-
gency department visit rates. Nurses and patients
independently completed the questionnaire on the
day of discharge. Nurse judgement of low discharge
readiness was associated with a six- to nine-fold
increase in readmission risk; however, patient self-as-
sessment was associated neither with readmission
nor with visits in emergency department [19]. Patient
self-assessment is a purely subjective assessment,
while nurse evaluation is more objective [20, 21]. Such
an approach was applied in RHD MIS in the first and
second subscale.

Implementation of a discharge readiness report
into the electronic health record may further improve
the efficiency and effectiveness of care transitions by
allowing for proactive discharge planning and improved
interdisciplinary communication [22].

Limitations of the study

The study was conducted in a single university hos-
pital, and the sample characteristics may not reflect the
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types of patients assigned to other cardiology depart-
ments. Further application of RHD MIS in multicentre
studies will provide an opportunity to characterise this
tool in specific subsets of patients.

Conclusions

The validation procedure revealed that RHD MIS
is a reliable and homogeneous tool to measure the
readiness of patients for hospital discharge. The set
of items divided into three subscales allows subjective
and objective evaluation of the patient’s knowledge
and expectations. Further investigation is needed to
assess the potential impact of RHD MIS scoring on
long-term outcome.
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