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Abstract

Background: The 15-item Care Transition Measure (CTM-15) is a measure for assessing the quality of care during
transition from the patients’ perspective. The purpose of this study was to test the psychometric properties of the
CTM-15 and CTM-3 (a 3-item version of the CTM-15) in Singapore, a multi-ethnic urban state in South-east Asia.

Methods: A consecutive sample of patients was recruited from two tertiary hospitals. The subjects or their proxies
were interviewed 3 weeks after discharge from hospital to home in English or Chinese using the CTM-15
questionnaire. Information about patients’ visit to emergency department (ED), non-elective rehospitalisation for the
condition of index hospitalisation, and care experience after discharge was also collected from respondents.
Psychometric properties of CTM-15 and CTM-3 based on the five-point response scale (i.e. strongly disagree,
disagree, neutral, agree, and strongly agree) and the three-point response scale (i.e. [strongly] agree, neutral, and
[strongly] disagree) were tested for English and Chinese versions separately. Internal consistency reliability was
assessed using Cronbach’s alpha and construct validity was tested with T-test or Pearson’s correlation by examining
hypothesised association of CTM scores with ED visit, rehospitalisation, and experience with care after discharge.
Exploratory factor analysis was performed to examine latent dimensions of CTM-15.

Results: A total of 414 (proxy: 96.1%) and 165 (proxy: 84.8%) subjects completed the interviews in English and
Chinese, respectively. Cronbach’s alpha values of the different CTM-15 versions ranged from 0.81 to 0.87. In contrast,
Cronbach’s alpha values of the CTM-3 ranged from 0.42 to 0.63. Both CTM-15 and CTM-3 were correlated with care
experience after discharge regardless of survey language or response scale (Pearson’s correlation coefficient: 0.36 to
0.46). Among the English-speaking respondents, the CTM-15 and CTM-3 scores based on both the three- and
five-point response scales discriminated well between patients with and without ED visits or rehospitalisation for
their index condition. Among Chinese-speaking respondents, no difference in CTM scores was observed between
patients with and without ED visits or patients with and without rehospitalisation. The English and Chinese versions
of the CTM-15 items demonstrated a similar 4-factor structure representing general care plan, medication,
agreement on care plan, and specific care instructions.

Conclusions: The care transition measure is a valid and reliable measure for quality of care transition in Singapore.
Moreover, the care transition measure can be administered to proxies using a simpler response scale. The
discriminatory power of the Chinese version of this instrument needs to be further tested in future studies.
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Background
Care transition, or the movement of patients from one
healthcare setting to another, is a concern of many health-
care systems because it affects the overall quality of
patients’ care. It has been well documented that inad-
equate discharge planning and/or patients’ poor self-
management following discharge from hospitals increased
avoidable rehospitalisation and the use of emergency
room [1-5]. It is not surprising that leading healthcare
organisations for quality and safety such as the Joint
Commission and The National Quality Forum (USA) are
emphasising high-quality care transition [6-12].
An important element in the measurement of quality

of transition is patients’ experience [13,14], as patients
and caregivers are often the only common link across
various care providing settings. In 2005, the American
Institute of Medicine recommended research and devel-
opment of measures to address patients’ experience dur-
ing care transitions [15].
The Care Transition Measure (CTM-15) is, to the best

of our knowledge, the only available measure of quality
of care during transition, from the patients’ perspective
[16-19]. It was designed to measure the overall care
transition experience and not merely the hospital dis-
charge phase [20]. Studies have shown that the CTM-15
is a valuable tool for health system performance evalu-
ation by measuring the quality of care delivered across
settings [17,20]. Recently, a shorter version of the CTM-
15 comprising 3 of the original CTM items (CTM-3)
[16,21] was endorsed by the National Quality Forum
[22]. The CTM-3 closely approximates the CTM-15 in
measuring the quality of care transition and has an ad-
vantage of minimising cost and response burden for
assessing quality of care [16]. Both the CTM-15 and
CTM-3, however, have been validated in patient popula-
tions in the US and Israel only [23].
The purpose of our study was to test the psychometric

properties of the CTM-15 and CTM-3 in Singapore, a
multi-ethnic urban state in South-east Asia. The quality of
Singapore’s healthcare services was regarded high by both
the World Health Organization [24] and Singaporeans
[25]. Although it is not in the form of national health in-
surance, Singapore’s healthcare system has successfully
achieved the goal of providing good and affordable basic
medical care to all Singaporeans. Nevertheless, as a fast
aging country with high public hospitals bed occupancy,
Singapore is also facing the challenge of growing con-
cerns over quality of care transition [26,27]. Therefore,
there is a need to have a measure of care transition to
assess the quality of care of patients in transition be-
tween care settings in Singapore. As the majority of the
Singaporean population speaks either English or
Chinese, we assessed both the English and Chinese ver-
sions of this instrument. We also compared the effects
of three-point and five-point Likert response scales
(currently used in the CTM) on the psychometric prop-
erties of the measures. This analysis was for maximis-
ing the usefulness of the instrument as fewer response
choices pose less administrative and cognitive burden
to respondents.
Methods
Study setting and sampling
Patients who were being discharged from two tertiary
public hospitals in Singapore: National University Hos-
pital (NUH) and Tan Tock Seng Hospital (TTSH) be-
tween January to June 2009 were recruited prospectively
as subjects for this survey study. Inclusion criteria were
inpatients aged 50 years and above, hospital care by dis-
ciplines of general medicine, general surgery, orthope-
dics, or geriatric medicine, and home residence upon
discharge. At the time of this study, both hospitals had
in place a care transition program that was implemented
in collaboration with the Agency for Integrated Care
(AIC) in June (NUH) and September (TTSH) 2008. AIC
was a state funded national agency which coordinated
referrals and care for people who require long term
care. Dedicated care coordinators employed and
trained by AIC and based at the respective hospitals
coordinated discharge planning and care transition for
patients from the hospitals to community settings. In
order to increase the representativeness of the study
sample, we recruited equal number of subjects from
the two participating hospitals and those who were
and were enrolled by the care coordination program.
The National Healthcare Group Ethics Board, which
had research ethics purview of both hospitals,
approved the study.
Data collection
Before discharge, patients were informed about the
survey and consent was taken. Patients were contacted
by a research assistant 3 weeks after their discharge
from the hospital for an interview over the phone be-
tween February to July 2009 using the CTM-15 ques-
tionnaire. Interviews were conducted in English or
Chinese based on respondents’ preference. In case a
patient was not contactable, too weak to be inter-
viewed, or had language barrier, a caregiver who
started to look after the patient before discharge, if
available, was interviewed as a proxy of the patient.
The survey also sought information about patients’
demographics, length of stay before discharge, visit to
emergency department, non-elective rehospitalisation
for the condition of index hospitalisation, and experi-
ence with care after discharge.
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Instrument
The CTM-15 is a 15-item measure of perceived quality
of care transition. The measure is based on a tested con-
ceptual framework containing items relating to patients’
critical understanding, importance of preferences, man-
agement preparation and existence of a written and
understandable care plan [20]. All questions use a five-
point Likert response scale comprising ‘strongly disagree’,
‘disagree’, ‘neutral’, ‘agree’ and ‘strongly agree’. A single
total score ranging from 0 to 100 can be calculated from
the CTM-15, with higher scores indicating better care
transition. In this study the English (US) version and its
Chinese translation were used. The Chinese version was
developed by a single forward translation of the English
CTM conducted by one of the Chinese-speaking investi-
gators of this study.
The CTM-3 comprises three of the CTM-15 items:

(i) patients’ understanding of their medications; (ii) the
extent to which patient preferences are taken into ac-
count in deciding what the patient’s health-care needs
will be on discharge; and (iii) patients’ understanding of
their responsibilities in managing their health [28].
Hence, the CTM-3 score can be calculated from the ad-
ministration of the CTM-15. In this study, the CTM-3
score was transformed to the same range (0 to 100) of
the CTM-15 score for the purposes of easy comparison.
A total of five statements were used to assess patients’

negative experience with care after discharge including
(i) I felt like I really need to talk to a health professional
but did not know whom to call; (ii) I was treated more
like a number than a person; (iii) I went to a doctor or
nurse who seemed to not understand my healthcare
needs; (iv) I had difficulties getting the care I thought I
needed; and (v) I found that people did not really care
about me as a person. Those questions were used in a
previous study for assessing the CTM-15 [17]. In the
present study, answers to the five questions (yes = 0/no=
1) were used to calculate a total score, with higher scores
indicating better experience.

Statistical analysis
Descriptive analysis was performed to describe the study
sample by calculating frequency for categorical variables
and mean (standard deviation) for continuous variables.
CTM item and total scores were described using mean
(standard deviation) for easy comparison, although those
were not interval data.
The internal consistency reliability of the CTM was

assessed by Cronbach’s alpha. An alpha value of ≥ 0.7
was considered satisfactory [29]. Construct validity was
assessed by testing a priori hypotheses. We hypothesised
that patients who visited emergency department (ED) or
were rehospitalised for the index condition after dis-
charge would have lower CTM scores than those who
did or were not (known-groups validity). The mean
CTM score for patients with and without ED visits and
patients with and without rehospitalisation were tested
using two-sample t-tests. We also hypothesised that the
CTM score would be at least moderately correlated with
the experience score (convergent validity). For testing
the criterion validity of the CTM-3, we hypothesised that
the CTM-15 and CTM-3 would be highly correlated.
Correlation was assessed by Pearson’s correlation coeffi-
cient. A correlation coefficient < 0.35, 0.35 to 0.49, and
0.5 to 1.0 were considered weak, moderate, and strong,
respectively [29].
The English and Chinese language versions of the

CTM-15 and CTM-3 were assessed separately. We
also examined the validity and reliability of the CTM-15
and CTM-3 based on the three-point Likert response
scale. We did this analysis because a three-point response
scale such as disagree/neutral/agree would be easier to
both administer and answer. Previous studies suggested
that the three-point response scale is preferable to the
five-point response scale for use in health-status ques-
tionnaires for respondents who are illiterate [30] or with
intellectual disability [31]. For testing a hypothetical
three-point response scale, we assigned ‘strongly (dis)
agree’ and ‘(dis)agree’ the same coding as if respon-
dents had answered on a three-point response scale
(i.e. disagree/neutral/agree).
In order to examine the latent constructs measured by

the CTM-15 items, we performed exploratory factor
analysis. Factors with an eigenvalue > 1.0 were consider
important and retained in a Varimax rotation analysis.
Items with a factor loading > 0.5 were used to name the
resultant factors.
All analyses were performed with SPSS for Windows

(version 13) and all statistical tests were 2-tailed with a
significance level of 0.05.

Results
A total of 600 patients or their caregivers were inter-
viewed. The overall participation rate was 58%. The
main reason for refusal was lack of interest in the study.
After excluding 21 respondents who were interviewed in
Malay, 579 patients or their caregivers who were inter-
viewed in English (n = 414) or Chinese (n = 165) with no
missing data on the CTM-15 questions were included in
data analysis. Table 1 summarises the basic demographic
information of the participants of the study. It can be
seen that the vast majority of respondents was proxies.
English-speaking and Chinese-speaking respondents had
similar characteristics except that higher proportion of
respondents were patients themselves among those who
were interviewed in Chinese (15.2%) than in English
(3.9%) (p <0.01). Distribution of CTM item scores are
displayed in Table 2. For both English and Chinese



Table 1 Characteristics of respondents

Variable Total n = 579 English-speaking
n= 414

Chinese-speaking
n= 165

P-value*

Gender, n (%) Male 239 (41.3) 168 (40.6) 71 (43) 0.593

Female 340 (58.7) 246 (59.4) 94 (57)

Age (years) Mean (SD) 77.16 (8.93) 77.23 (8.68) 76.98 (9.52) 0.761

Range 50 - 103 50 - 103 51 - 99

Identity of respondent, n (%) Patient 41 (7.1) 16 (3.9) 25 (15.2) <0.001

Spouse 212 (36.6) 147 (35.5) 65 (39.4)

Child (in-law) 286 (49.4) 219 (52.9) 67 (40.6)

Relative/other 40 (6.9) 32 (7.7) 8 (4.8)

Length of stay (days) Mean (SD) 10.75 (9.07) 11.03 (9.56) 10.04 (7.67) 0.245

Range 1 - 75 1 - 75 2 - 44

Enrolment in care coordination program, n (%) Yes 293 (50.6) 214 (51.7) 79 (47.9) 0.408

No 286 (49.4) 200 (48.3) 86 (52.1)

Hospital, n (%) NUH 285 (49.2) 210 (50.7) 75 (45.5) 0.252

TTSH 294 (50.8) 204 (49.3) 90 (54.5)

ED visits, n (%) Yes 83 (14.3) 63 (15.2) 20 (12.1) 0.349

No 496 (85.7) 351 (84.8) 145 (87.9)

Rehospitalisation, n (%) Yes 90 (15.5) 69 (16.7) 21 (12.7) 0.220

No 489 (84.5) 345 (83.3) 144 (7.3)

* Chi-square test or independent 2-sample t-test.

Table 2 Means and standard deviations of CTM item and total scores measured on 5-point and 3 point response scales

CTM item English CTM on
5-point response scale

English CTM on
3-point response scale

Chinese CTM on
5-point response scale

Chinese CTM on
3-point response scale

Mean SD Mean SD Mean SD Mean SD

1. Agreed health goals and means 62.0 29.5 66.2 47.0 57.3 29.3 61.8 47.8

2. Preferences deciding health needs* 68.1 25.5 79.0 38.5 61.7 26.7 70.6 43.8

3. Preferences deciding where needs met 69.9 23.9 82.6 35.8 64.7 25.2 75.8 40.4

4. Had information needed for self-care 67.5 27.4 75.7 42.4 66.1 27.2 73.9 43.7

5. Understand how to manage health 73.4 24.3 84.7 35.1 68.8 24.9 78.8 40.6

6. Understand signs and symptoms 53.5 29.9 51.6 48.7 49.5 29.3 45.2 48.5

7. Understand medications’ purpose 77.4 19.0 91.8 24.5 76.1 19.6 90.9 26.6

8. Understand how to take medications 79.5 17.0 94.2 19.7 78.0 17.2 93.6 21.5

9. Understand medications’ side effects* 45.2 26.3 38.6 44.9 47.4 28.6 42.4 47.4

10. Had written list appointments and lists 71.0 16.7 88.3 28.5 73.6 17.5 91.8 26.6

11. Had written care plan 37.0 23.1 24.9 41.7 38.8 25.8 28.2 43.2

12. Understand what makes better or worse 67.0 27.6 76.2 42.0 59.1 27.5 65.2 47.0

13. Understand care responsibilities * 72.5 24.8 83.7 36.4 67.4 23.8 80.0 39.7

14. Confident knew how to manage 74.1 20.8 88.4 29.9 70.6 19.5 86.1 32.5

15. Confident could do what needed 72.6 22.5 85.9 32.4 68.0 22.4 81.5 36.7

CTM-15 total score 66.0 14.7 74.1 19.8 63.1 15.4 71.1 22.9

CTM-3 total score 61.9 17.7 67.1 25.6 58.8 18.1 64.3 29.3

Note: item scores are coded as 0 = strongly disagree, 25 = disagree, 50 = neutral, 75 = agree, 100 = strongly agree for the 5-point scale and as 0 = strongly disagree
or disagree, 50 = neutral, 100 = strongly agree or agree for the 3-point scale; * CTM-3 items.
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respondents, CTM-3 scores were lower than CTM-15
scores, and CTM scores based on the 5-point response
scale were lower than those based on the 3-point re-
sponse scale.

CTM-15
The Cronbach’s alpha values of the CTM-15 scores bases
on the five-point and three-point response scale were
0.87, 0.81 for the English version and 0.82, 0.85 for the
Chinese version, respectively.
Among English-speaking respondents, patients who

did not report ED visits for the index condition had
higher mean CTM-15 scores than those who reported
ED visits; similarly, patients who reported no rehospitali-
sation for the index condition had higher CTM-15
scores than those who reported rehospitalisation
(Table 3). However, such differences in CTM-15 scores
were not observed in the Chinese-speaking subgroup
(Table 3). For example, the mean CTM-15 scores based
on the 5-point scale were 60.9 and 63.2 (p > 0.05, two-
sample test) for patients with and without ED visits, re-
spectively. There was moderate correlation between the
CTM-15 and the experience scale, regardless of survey
language and response scale (correlation coefficient: 0.39
to 0.46, p < 0.001 for all, Table 3).
The English and Chinese versions of the CTM-15

items measured on the five-point scale demonstrated a
similar 4-factor structure. Based on item loadings, the
four factors were general care plan, medication, agree-
ment on care plan, and specific care instructions
Table 3 Association of CTM score with ED visits, rehospitalisa

English CTM

Mean SD P-value* Mean S

CTM-15 based
on 5-point
response scale

CTM-15 b
on 3-poin
response

ED visit for similar condition Yes 62.1 19.7 0.020 67.0 2

No 66.8 13.5 75.4 1

Rehospitalisation for similar
condition

Yes 62.8 19.2 0.041 67.9 2

No 66.7 13.5 75.4 1

Correlation with EXP score,
Pearson's r

0.397 <0.001 0.392

CTM-3 based
on 5-point
response scale

CTM-3 ba
on 3-poin
response

ED visit for similar condition Yes 56.1 23.0 0.004 57.4 3

No 63.0 16.4 68.9 2

Rehospitalisation for similar
condition

Yes 56.9 22.8 0.009 58.7 3

No 62.9 16.3 68.8 2

Correlation with EXP score,
Pearson's r

0.399 <0.001 0.389

* Independent 2-sample test.
(Table 4). Factor analysis of the 15 CTM items based on
the three-point scale showed similar factor structures
(data not shown).

CTM-3
The Cronbach’s alpha value of the CTM-3 based on the
five-point response scale and three-point response scale
was 0.58 and 0.42 for the English version, and 0.63 and
0.57 for Chinese version, respectively. The correlation
between the CTM-3 and CTM-15 was 0.89 and 0.87 for
English and Chinese versions, respectively, when the
five-point response scale was used; the correlation was
0.83 and 0.76 for the English and Chinese version, re-
spectively, when they were scored on the three-point re-
sponse scale.
Similar to the results for CTM-15, the CTM-3 scores

discriminated well between patients with and without
ED visits or rehospitalisation among English-speaking
respondents; however, the CTM-3 scores were not dif-
ferent between patients reporting and not reporting ED
visits or rehospitalisation in the Chinese-speaking group
(Table 3). The correlation between the CTM-3 and ex-
perience scale was moderate for both language groups
and response scales (correlation coefficient: 0.36 to 0.40,
p < 0.001 for all, Table 3).

Discussion
We found that the psychometric measurement proper-
ties of the CTM were generally satisfactory, although
variations existed between different versions of this
tion, and experience with care

Chinese CTM

D P-value* Mean SD P-value* Mean SD P-value*

ased
t
scale

CTM-15 based
on 5-point
response scale

CTM-15 based
on 3-point
response scale

4.8 0.002 60.9 19.1 0.492 65.5 26.5 0.249

8.5 63.4 14.9 71.8 22.4

4.2 0.004 62.8 18.2 0.908 69.4 25.7 0.719

8.6 63.2 15.0 71.3 22.5

<0.001 0.461 <0.001 0.426 <0.001

sed
t
scale

CTM-3 based
on 5-point
response scale

CTM-3 based
on 3-point
response scale

0.3 0.001 56.3 21.9 0.498 58.3 32.7 0.329

4.3 59.2 17.6 65.2 28.8

0.1 0.003 58.7 21.8 0.977 63.5 33.6 0.887

4.4 58.9 17.6 64.5 28.7

<0.001 0.378 <0.001 0.356 <0.001



Table 4 Factor loadings of the CTM-15 items measured on the 5-point scale after Varimax rotation

English CTM-15 Chinese CTM-15

Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3 Factor 4

1. Agreed health goals and means 0.537 0.540 0.654

2. Preferences deciding health needs 0.847 0.885

3. Preferences deciding where needs met 0.853 0.884

4. Had information needed for self-care 0.744 0.546

5. Understand how to manage health 0.745 0.654

6. Understand signs and symptoms 0.665 0.655

7. Understand medications’ purpose 0.823 0.765

8. Understand how to take medications 0.884 0.735

9. Understand medications’ side effects 0.627 0.566

10. Had written list appointments and lists 0.572 0.671

11. Had written care plan 0.782 0.733

12. Understand what makes better or worse 0.683 0.330 0.547

13. Understand care responsibilities 0.808 0.647

14. Confident knew how to manage 0.839 0.856

15. Confident could do what needed 0.803 0.869

Variance explained 67.3% 67.7%
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instrument. Generally, the long form is more reliable
than the short form and English version is more valid
than the Chinese version. The English version of the
CTM-15 is the most valid and reliable measure of care
transition. It exhibited adequate internal consistency and
was able to discriminate between patients with and with-
out ED visits or rehospitalisation and converged with
reported experience with care post-discharge. These
results were consistent with those in previous studies
[16,17,23]. Also, three of the four factors underlying the
CTM items in our study were similar to those observed
in the US and Israel populations [16,23].
Most of participants in our study were not patients

but their proxies. This was because most patients desig-
nated a family member to answer the interview ques-
tions for them. Reasons for using a proxy included
caregivers knowing better than patients about care-
related matters, patients too weak to be interviewed, and
patients having language barriers. Generally, using prox-
ies to assess quality of care is a limitation because prox-
ies and patients themselves may have very different
perception of the care during transition. Nevertheless, it
is necessary to use proxies when patients are not well
enough to be the assessors. Moreover, it makes good
sense to ask for the opinions of family members when it
comes to assessment of quality of care from care users’
perspective in Singapore. Singapore is a small city coun-
try dominated by Asian culture and Singaporeans are
very involved in the medical and long term care of their
family members. Family members, particularly spouses
and children not only provide informal care, but
influence or even make medical and long term care deci-
sions for the patient and also contribute to the health-
care costs. Singapore’s unique healthcare system allows
contribution of healthcare costs from family members
using individuals’ compulsory savings, which strengthens
family bonds. Hence, it is not unexpected that the ma-
jority of our respondents were family members (Table 1).
For this reason, a quality of care measure would be rele-
vant and more valuable in Singapore with proxies’ as-
sessment. The most important contribution of our study
is therefore the provision of evidence for the usefulness
of CTM when it is administered to proxies. To the best
of our knowledge, this is the first study that explored the
extended application of this instrument to assessor other
than patients themselves.
The Chinese CTM-15 and CTM-3 were similar to

their English counterparts in psychometric properties
but exhibited poor discriminatory power. There are sev-
eral possible reasons for this result. First, the poor dis-
criminatory power could be partly be attributed to
sampling error. This is supported by the observation that
less than thirty patients reported ED visits or rehospitali-
sation in the Chinese-speaking subgroup (Table 1). It is
possible that those patients visited ED or were rehospita-
lised for reasons not related to poor care transition.
Therefore, the Chinese CTM should be reevaluated in a
larger sample of patients in the future. Second, it could
also be attributed to respondents’ poor understanding of
the CTM items. Although we did not collect information
on education profile of the patients, Chinese-speaking
patients generally had fewer years of formal education
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than English Speaking patients in Singapore [32,33] as
English has been the primary language in education.
Since the statements used in the CTM questionnaire are
relatively long, a larger proportion of Chinese-speaking
respondents might not comprehend the statements fully,
which in turn affected the discriminatory power of the
CTM. Another possible reason for poor understanding
is suboptimal wording of the Chinese CTM which was
the product of a single forward translation of the English
CTM. Certain Chinese CTM items might not be accur-
ate or clear. Nevertheless, this may not be a serious
issue; factor analysis of English and Chinese CTM items
resulted in similar latent constructs, suggesting no dra-
matic difference in response patterns between the two
language groups. Third, Chinese-speaking respondents
may have idiosyncratic response styles due to culture
reasons. A previous study found that a visual analog
scale for self-assessing overall health was not discrimina-
tive between Singaporean diabetics in differing health
conditions [34]. Exact reason for this phenomenon is
unknown. Hence, future studies using qualitative re-
search methods such as in-depth interview or focus
group discussion are needed to find out how respon-
dents understand and respond to the CTM items, which
will hopefully help us find ways to improve the perform-
ance of the instrument among Chinese-speaking
persons.
It is interesting that the CTM scores based on the

three-point response scale performed similarly well as
those based on the originally five-point response scale.
That means if the interviewer had offered only three re-
sponse options (i.e. disagree, neutral, and agree) in the
interviews, the resultant CTM scores would not be less
reliable or discriminative. This result is not surprising as
three-point response scales were found to be superior to
five-point scales in some populations [35]. This is a use-
ful finding as it suggests that the CTM can be adminis-
tered in a more economical and easy-to-answer way.
It was not unexpected that the CTM-3 demonstrated

worse internal consistency than the CTM-15. Internal
consistency increases with increasing number of items.
Although the reliability of the CTM-3 was suboptimal, it
was highly correlated with the CTM-15 scores and
exhibited good construct validity in English-speaking
respondents. Therefore, the CTM-3 can be used as a
substitute for the CTM-15 when administration burden
is a concern or in large-scale studies where large sample
sizes can compensate its suboptimal reliability.
There are some limitations in the study. First, our

findings have limited generalisability. Factors that limit
generalisability include relatively low response rate, all
patients aged 50 years or older, half of the study sample
enrolled in a care coordination program, most respon-
dents being proxies, and some proxies possibly not
experiencing the entire care transition process. However,
our study for the first time demonstrated that the CTM
was valid and reliable in proxies. Second, that we admi-
nistered the CTM at the time when ED visits and rehos-
pitalisation had occurred may have introduced response
bias to the study. That is, those who had experienced
ED visits or rehospitalisation might ascribe those un-
desirable events to care transition, which in turn intensi-
fied their memory of negative experience during
discharge including those experienced during the dis-
charge process. Arguably, it may be more appropriate to
administer the CTM soon right after the hospital dis-
charge (with the discretion of the problem we discussed
next) and obtain information about ED visits and rehos-
pitalisation from administrative records or inquire at a
later time so that the respondents’ answers to the CTM
questions are more clearly disassociated from ED visits
or readmission events. Third, although genuine, the
reports from some older patients may not be reliable. A
previous study suggested delirium, including periods of
altered perception, is highly prevalent among the elderly
recently discharged to a post-acute care facility from
hospital [30]. However, this should not be a big concern
as the vast majority of our respondents were their
caregivers.

Conclusion
The care transition measure is a valid and reliable meas-
ure for quality of care transition in Singapore. Moreover,
the care transition measure can be administered to prox-
ies using a simpler response scale. The discriminatory
power of the Chinese version of this instrument needs
to be further tested in future studies.
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