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Introduction
Patient discharge preparation is necessary to ensure optimal transition from hospital 

to home. A hospital discharge is considered successful if there is increased quality of life, 
patient satisfaction and no readmission for the same illness within 6 weeks [1]. Readiness for 
discharge assessment has been identified as part of discharge preparation for every patient 
for efficient discharge planning processes [2]. The main goal of such assessment is to improve 
discharge preparation, reduce post discharge adverse events, improve the continuity of care 
and decrease emergent health care utilization [2-6]. Since the beginning of 1990s the Estonian 
health system has undergone comprehensive health reforms and the introduction of a new 
health care system based on family medicine has been recognized as a priority of health care 
policymakers. However, the healthcare system in Estonia is still hospital- and specialized 
medical care-centered and the coordination of patient management between the healthcare 
levels as well between the health and social care systems could be improved. It is evident 
that about one-sixth of the population lives alone; single-person households form the most 
numerous household type in present-day Estonia. Estonia, like many countries, is in the midst 
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of epidemiological transition due to an aging population and the 
rise of chronic diseases, thus, it is critical to maintain and increase 
the quality, coordinated, comprehensive and continuous care of the 
patients [7].

Neurosurgical patients could be considered as high-risk patients 
for lower readiness for discharge because of possible neurological 
deficits, limiting their access to social care. Furthermore, 
neurosurgical pathology is not frequent and relatively unfamiliar 
for the family physicians and might lack professional guidance in 
post discharge care. Recently, Baksi et al., examined the readiness 
for discharge in 150 post craniotomy individuals and found that 
the patients had moderate levels of readiness for discharge and low 
levels of discharge-related knowledge [8]. Therefore, assessment of 
the readiness for hospital discharge is particularly important in this 
patient group. The Readiness for Hospital Discharge Scale (RHDS), 
developed by Weiss and Piacentine [9,10], is the only scale that 
has been verified in several languages and in different population 
groups to measure patients’ perceptions of their readiness for 
discharge and improve identification of elevated readmission risk 
[11-15]. The English version of the RHDS has been used extensively 
but given the differences in terms of cultural and contextual 
factors, an Estonian version of the RHDS needs to be adapted 
and validated for the assessment of the readiness for discharge 
in Estonian language. Thus, the purpose of this study was: 1) to 
translate, adapt and validate the RHDS into Estonian language 
and assess the psychometric properties of the scale; 2) to use the 
scale for the evaluation of the perceptions of discharge readiness of 
neurosurgical patients.

Methods
The study population was 130 consecutive patients aged 18 

or above who were treated and discharged from the department 
of neurosurgery of Tartu University hospital. We excluded patients 
who were transferred into another department or hospital and 
who were not able to understand the test because of cognitive or 
language problems. The scale was presented to the patients on the 
day of discharge. The study was approved by the Research Ethics 
Committee of the University of Tartu (approval number 337/T-16). 
The formal verbal consent was obtained by all the members of the 
study group. The characteristics of the patients were collected from 
the patients or from the medical records. The RHDS was developed 
to measure patient perceptions of readiness for discharge from 
the hospital [9]. The RHDS/SF is the short form of a self-reported, 
22-item instrument that consists of four subscales. The eight-item 
forms of the scale were derived by selecting two items from each 
subscale and the items are assessed on an 11-point scale (0–10), 
with high scores indicating greater readiness [10]. The subscales 
are as follows: (1) personal status, (2) knowledge, (3) coping 
ability and (4) expected support. Personal status measures how 
the patient feels on the day of discharge; knowledge measures 
patient’s knowledge about discharge information regarding self-
management at home; coping ability refers to how well the patient 
can actually manage the care demands at home; and expected 

support measures how much help and emotional support will be 
available to the patient after discharge [16]. The RHDS was scored 
by using a mean score (the sum of values for all completed items 
divided by the number of items answered). The subscale scores 
were similarly calculated.

The translation and cross-cultural adaptation of the RHDS/
SF followed international guidelines. The authors obtained 
permission from the scale developer (Dr. Weiss) to translate and 
validate the original RHDS/SF into Estonian language. Forward 
translation of the scales from English into Estonian was performed 
by two independent bilingual translators (a nurse and a physician), 
native speakers of Estonian language. The translations were then 
reviewed, compared and merged into a single forward translations 
by the translators. The back translations from Estonian into 
English were performed by an independent native English 
speaking translator, unfamiliar with the original instrument. Back 
translation review was performed by three bilingual experts with 
clinical and research experience. After that the back translations 
were submitted for evaluation to the author of the original versions 
and her suggestions were included into the translations of the 
instruments. The pre-testing of the Estonian version (RHDS/SF-
Est) was performed in 30 patients before discharge in order to 
check understandability, interpretation, and cultural relevance of 
the translation and test alternative wording. Two of the patients 
did not understand some questions and six patients suggested 
changes in the wording of the questions. The analysis showed that 
understanding of the following questions has occasionally been 
difficult: 2 – How would you describe your energy today?; 5 – How 
well will you be able to handle the demands of life at home?. The 
problematic questions were revised and rephrased to clarify their 
meaning in Estonian. Final decision about the content validity of the 
scale was performed by a panel of experts, including the translators 
and an individual experienced in the validation of instruments.

Emergency utilization of health services within 3 months post-
discharge was evaluated through telephone interviews and hospital 
electronic information systems. The following occurrences were 
recorded into a single dichotomous variable (yes/no): hospital 
readmissions, urgent care/emergency room and family physicians 
visits. Statistical analyses included descriptive statistics for all 
measures. All continuous variables were checked for normality 
using Shapiro–Wilk’s W test. Statistical comparisons between 
groups for the continuous variables were conducted using t tests 
for independent samples. The internal consistency and reliability 
of scale was determined Cronbach’s α coefficients; value 0,7 or 
above was required to indicate acceptable relatedness of items. 
An item-analysis was performed to calculate intercorrelations 
between the items, the whole instrument and the factors by using 
Pearson correlations. Exploratory factor analyses was used to test 
the dimensionality and construct validity of the test via principal 
components analysis with promax rotation, while the number of 
factors that explained for >85% of total variance were retained. The 
Kaiser-Meyer-Olkin measure of sampling adequacy and Barlett’s 
test of sphericity were also used to analyze the data. Reproducibility 
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was tested using test-retest analysis by calculating the Pearson 
correlation coefficient of the measured values at two separate time 
points (the second test was performed after two hours). Predictive 
validity was evaluated by logistic regression analysis to examine 
the effect of RHDS and patient characteristics to the likelihood of 
postdischarge utilization of emergency medical services. The data 
were analyzed using Statistica software (14.0.0.15 Tibco Software 
Inc.) and IBM SPSS Statistics 28.0.1.1.(14). A p value <0.05 was 
considered statistically significant.

Results
We prospectively collected data on 136 consecutive patients. 

Six of the questionnaires were incomplete (no response to at least 
three questions), thus responses from 130 patients were included in 
the analysis. 100 patients managed to complete the questionnaires 
twice. The characteristics of the patients and clinical variables are 
presented in Table 1. Participants’ age ranged from 18-81 years 
(mean 53,8 years). The length of hospitalization was 1-23 days 
(mean 5 days). Most of the patients were hospitalized because of 
spinal pathology (spinal stenosis, radiculopathy) and majority of 
the patients with cranial pathology had a tumor (14 patients) or 

traumatic brain injury (5 patients). Although 42 patients had used 
emergent medical services after discharge, only 3 patients had been 
readmitted to the hospital and only 7 patients had urgent care/
emergency room visits within 3 months post-discharge. The RHDS/
SF-Est scores ranged from 4,8-10,0. The descriptive statistics of the 
items are presented in Table 2. Item means varied from 7,9 to 8,8. 
The average item mean for the total scale was 8,3, and subscale 
item means ranged from 8.1 to 8.5. Item analyses were performed 
to assess the contribution of each item to the scale. The correlation 
matrix and item-total statistics are shown in Table 3 & 4. The 
correlation coefficients between all items were less than 0,90. The 
correlation matrix suggests that the four-dimensional structure of 
the original RHDS is appropriate for RHDS/SF-Est with items 1 and 
2, items 3 and 4, items 5 and 6, and items 7 and 8 showing stronger 
relationships. The item-total statistics revealed no significant 
changes in means or variances of the whole scale when each item 
was deleted. The Cronbach’s alpha coefficient of the whole scale 
(0,84) decreased when each item was deleted and all items were 
considered necessary for inclusion in the scale. For the subscales 
Cronbach’s alpha coefficients ranged from 0,78-0,85.

Table 1: Patient characteristics.

Characteristic N (%)

Gender
Male 68 (52)

Female 62 (48)

Living status
Lives with family 108 (83)

Lives alone 22 (17)

Education >12 years Admission pattern

38 (29)

Planned 110 (85)

Emergency 20 (15)

Age >65 79 (61)

Diagnosis
Spinal pathology 102 (78)

Cranial pathology 28 (22)

Comorbidities 53 (41)

First time admission to the same department 93 (72)

Length of hospitalization >5 days 35 (27)

Utilization of emergency medical services 42 (32)

Table 2: Descriptive statistics of the items of the RHDS/SF–Est.

RHDS/SF-Est: The Estonian version of the Readiness for Hospital Discharge Scale/Short Form.

Items Mean SD Min Max

Physical readiness 8,4 1,57 2 10

Energy 7,7 1,76 3 10

Knowledge about complications 8,4 1,51 4 10

Knowledge about restrictions 8,5 1,55 3 10

Ability to handle demands 8,1 1,75 2 10

Ability to perform personal care 8,8 1,45 4 10

Help with personal care 8,3 2,2 0 10

Help with medical care 7,9 2,27 0 10
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Table 3: Correlation matrix of items of the RHDS/SF–Est.

RHDS/SF-Est: The Estonian version of the Readiness for Hospital Discharge Scale/Short Form.

Items 1 2 3 4 5 6 7 8

1 1,000 0,664 0,280 0,276 0,566 0,548 0,301 0,316

2 0,664 1,000 0,317 0,298 0,463 0,359 0,359 0,264

3 0,280 0,317 1,000 0,812 0,370 0,232 0,196 0,194

4 0,276 0,298 0,812 1,000 0,434 0,286 0,228 0,261

5 0,566 0,463 0,370 0,434 1,000 0,715 0,497 0,486

6 0,548 0,359 0,232 0,286 0,715 1,000 0,457 0,470

7 0,301 0,359 0,196 0,228 0,497 0,457 1,000 0,672

8 0,316 0,264 0,194 0,261 0,486 0,470 0,672 1,000

Table 4: Item-total statistics of the RHDS/SF-Est.

Summary for scale: Mean=66,1 SD=9,7; Cronbach alpha: 0,84; Average inter-item correl.: 0,42

RHDS/SF-Est: The Estonian version of the Readiness for Hospital Discharge Scale/Short Form.

Item Mean if deleted Var. if deleted SD if deleted Item-Total Correl. Alpha if deleted

Physical readiness 57,7 75,8 8,70 0,57 0,82

Energy 58,4 74,9 8,66 0,52 0,82

Knowledge about complications 57,7 79,3 8,90 0,46 0,83

Knowledge about restrictions 57,6 77,8 8,82 0,50 0,82

Ability to handle demands 58,0 69,3 8,33 0,73 0,79

Ability to perform personal care 57,3 75,7 8,70 0,64 0,81

Help with personal care 57,9 68,0 8,25 0,58 0,82

Help with medical care 58,2 67,7 8,23 0,57 0,82

Table 5: Correlations Between Items and Factors of the 
RHDS/SF-Est.

RHDS/SF-Est: The Estonian version of the Readiness for 
Hospital Discharge Scale/Short Form.

Items 1 2 3 4

V2 ,741 ,275 ,250 ,772

V3 ,430 ,327 ,328 ,950

V4 ,309 ,950 ,202 ,332

V5 ,373 ,951 ,265 ,292

V6 ,883 ,444 ,527 ,493

V7 ,923 ,266 ,483 ,372

V8 ,464 ,226 ,916 ,361

V9 ,508 ,247 ,902 ,242

Exploratory factor analysis supported the construct validity 
of the four-factor RHDS/SF in the Estonian cultural context. The 
Kaiser-Meyer-Olkin value (0,81) and Bartlett’s test of sphericity 
(approx. chi-square= 497; p =<0,001) indicated that the correlation 
matrix was suitable for factor analysis. The results suggest that the 
scale has good structural validity, given the high loadings of the 
items on each factor. The four factors model explained 85% of the 
total variance of the scale (Table 5). Construct validity was further 
evaluated by analyzing the differences in discharge readiness scores 
between groups within the study sample. The relationship between 
patient characteristics and RHDS/SF-Est results is presented in 
Table 6. Variables ’lives alone’, ’cranial pathology’ and ’not operated’ 

were significantly related to the decreased RHDS/SF-Est values. 
Table 7 shows the correlations between the factors representing 
RHDS/SF-Est subscales and the total scale. All correlations were 
significant. Pearson’s correlation coefficients indicated low to 
moderate degrees of correlation between factor pairs (0,25-0,56) 
and higher correlation between subscale factors and the total 
scale (0,62-0,84).  Reproducibility of the results of the RHDS-Est 
were assessed by correlation between the test and retest results 
in 104 patients and the retest results ranged from 3,9 to 10 (mean 
8,5±1,24). High correlation (0,92) between the test and retest 
results showed excellent test-retest reproducibility. Eventually all 
the patient characteristics as well as RHDS/SF-Est results were 
included into the logistic regression analysis model. The model 
did not show significant relationships between the RHDS/SF-Est 
results and post-discharge utilization of emergency health services. 
Approximately twice as much male than female patients (28 vs. 
14) had been looking for emergency medical care, which revealed 
gender as the only significant predictor of post-discharge utilization 
of emergency health services in our patient group.

The RHDS/SF-Est scores ranged from 4.8-10.0. The descriptive 
statistics of the items are presented in Table 2. Item means varied 
from 7.9 to 8.8. The average item mean for the total scale was 8.3, 
and subscale item means ranged from 8.1 to 8.5. Item analyses were 
performed to assess the contribution of each item to the scale. The 
correlation matrix and item-total statistics are shown in Table 3 
& 4. The correlation coefficients between all items were less than 
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.90. The correlation matrix suggests that the four-dimensional 
structure of the original RHDS is appropriate for RHDS/SF-Est 
with items 1 and 2, items 3 and 4, items 5 and 6, and items 7 and 8 
showing stronger relationships. The item-total statistics revealed 
no significant changes in means or variances of the whole scale 
when each item was deleted. The Cronbach’s alpha coefficient of 
the whole scale (.84) decreased when each item was deleted and 
all items were considered necessary for inclusion in the scale. For 
the subscales Cronbach’s alpha coefficients ranged from .78-.85. 
Exploratory factor analysis supported the construct validity of the 
four-factor RHDS/SF in the Estonian cultural context. The Kaiser-
Meyer-Olkin value (.81) and Bartlett’s test of sphericity (approx. chi-
square = 497; p =<.001) indicated that the correlation matrix was 
suitable for factor analysis. The results suggest that the scale has 
good structural validity, given the high loadings of the items on each 
factor. The four factors model explained 85% of the total variance 

of the scale (Table 5). Construct validity was further evaluated by 
analyzing the differences in discharge readiness scores between 
groups within the study sample. The relationship between patient 
characteristics and RHDS/SF-Est results is presented in Table 6. 
Variables ’lives alone’, ’cranial pathology’ and ’not operated’ were 
significantly related to the decreased RHDS/SF-Est values. Table 7 
shows the correlations between the factors representing RHDS/SF-
Est subscales and the total scale. Pearson’s correlation coefficients 
indicated low to moderate degrees of correlation between factor 
pairs (.25-.56) and higher correlation between subscale factors and 
the total scale (.62-.84).  Reproducibility of the results of the RHDS/
SF-Est were assessed by correlation between the test and retest 
results in 104 patients and the retest results ranged from 3.9 to 10 
(mean 8.5±1.24). High correlation (.92) between the test and retest 
results showed excellent test-retest reproducibility.

Table 6: Relationship between patient characteristics and RHDS/SF-Est results.

RHDS/SF-Est: the Estonian version of the Readiness for Hospital Discharge Scale/Short Form.

Variables Yes (mean±SD) No (mean±SD) t-value p-value

Hospitalised >5 days 8,0±1,19 8,4±1,26 1,59 0,11

Not operated 7,2±2,14 8,3±1,16 2,07 0,04

Emergency 8,3±1,35 8,3±1,2 0,04 0,97

Cranial pathology 7,8±1,35 8,4±1,35 2,45 0,02

Female gender 8,3±1,21 8,2±1,22 0,51 0,61

Earlier hospitalisation to the same department 8,1±1,49 8,3±1,09 0,83 0,41

Lives alone 7,6±1,36 8,4±1,14 2,73 0,01

Comorbidities 8,1±1,39 8,4±1,07 1,42 0,16

Age >65 8,1±1,24 8,5±1,15 1,78 0,08

Table 7: Factor and item correlation.

Marked correlations are significant at p < ,05.

Variable Means SD Total Personal status Knowledge Coping ability Expected support

Total 8,2 1,22 1,00 0,75* 0,63* 0,84* 0,78*

Personal status 8,1 1,47 0,75* 1,00 0,35* 0,49* 0,38*

Knowledge 8,5 1,46 0,63* 0,35* 1,00 0,38* 0,25*

Coping ability 8,5 1,48 0,84* 0,49* 0,38* 1,00 0,57*

Expected support 8,1 2,05 0,78* 0,38* 0,25* 0,56* 1,00

Discussion
In the present study, cultural adaptation of the Estonian version 

of the RHDS/SF was performed and  psychometric features of the 
test were established in neurosurgical patients. The results of the 
study indicate that the structure of the RHDS/SF-Est is similar to 
the original version and the scale is a reliable and valid instrument 
for use in the evaluated group of patients. We found that the four-
factor RHDS/SF-Est, including personal status, knowledge, coping 
ability, and expected support subscales, is appropriate to use in the 
Estonian cultural context. The earlier translations and adaptations 
of the RHDS has  resulted in different factor structures or removal 
of items from the original scale [13,15]. The RHDS/SF has been 
translated into Turkish language and, similarly to our results, 
the original four-factor structure has been possible to maintain-

the four factors explained 87.6% of the total variance [12]. The 
internal consistency and global score of the RHDS/SF-Est were also 
comparable to the original English version [9,10]. The subscales 
with the highest mean scores were knowledge and coping ability, 
and the lowest scores were obtained for expected support and 
personal status. Analogous scores have been described before 
[9,13], however, Zhao et al. [15] found the highest mean item scores 
for expected support subscales and lowest for personal status [15] 
and Kaya et al. [12] revealed the lowest scores for knowledge and 
the highest for personal status items [12]. Several factors may help 
to explain these differences: cultural dissimilarities, local customs, 
different population groups or even differences in the healthcare 
system and reimbursement policy have been referred as potential 
contributors [11-15].
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The patients with cranial pathology had lower RHDS/SF-Est 
scores in our study. As far as we know, there have been no studies 
adapting the RHDS for neurosurgical patients. Post craniotomy 
patients’ readiness for discharge was examined by Baksi et al. 
[8], who described that the individuals’ age, employment status, 
presence of a person to provide care at home, poor financial status, 
and first hospitalization during the lifetime of the patient were 
statistically significant predictors of their readiness for discharge 
[8]. The evaluation of discharge readiness in neurosurgical patients 
is important, and appropriate test must be suitable to evaluate 
both cranial and spinal patients. We had representatives from both 
diagnostic groups in our study and both groups participated in 
the pre-testing and validation of the test. The patients who were 
not able to understand the test because of cognitive deficits, were 
excluded from the study, however, proper cognitive testing was not 
performed. Cranial pathology is generally more frightening and 
unfamiliar to family physicians as well as social workers and our 
results confirm that the RHDS/SF-Est would be useful for assessing 
the discharge readiness of neurosurgical patients. Similarly, to 
the original study, no significant relationship was found between 
RHDS/SF-Est scores and emergent utilization of health services 
after discharge [9]. The fact may be due to relatively small patient 
group and small readmission rate, however, Weiss et al. [10,16] 
have demonstrated that nurse assessment of discharge readiness 
could facilitate identification of patients at risk for readmission or 
emergency department utilization [10,16]. Further studies should 
compare the self-ratings of patients with the ratings assigned by 
nurses, which might have potential to improve the evaluation of the 
readiness of discharge in neurosurgical patients.

Conclusion
The RHDS/SF-Est is a reliable and valid scale for measuring 

discharge readiness of neurosurgical patients and could be used 
to identify potential discharge related problems and improve 
discharge planning. However, more studies are needed on different 
and larger patient populations to confirm our findings and examine 
the relationships between RHDS/SF-Est results and utilization 
of emergency medical services after discharge The limitations of 
this study is the collection of data from only one hospital and one 
specialty, which may compromise the representativeness of the 
sample population. Hopefully the scale is useful to help healthcare 
professionals to implement interventions necessary to prevent post 
discharge complications, reduce hospital readmission rates and 
increase post discharge quality of life.
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