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Abstract
Background: Loss and grief are experienced by caregivers of persons with dementia (PWD), relating to the ambiguous
loss of PWD even when they are still alive and the anticipation of future loss related to their physical death. Such
experience of caregiver grief is not easily recognized in clinical practice, despite its association with adverse effects such
as caregiver burden, caregiver depression and caregivers’ desire to place the PWD in nursing homes. We constructed a
simple screening tool – based on factors associated with caregiver grief – to identify caregivers with high grief.
Methods: Spouses or children of community-dwelling PWD (n = 403) completed self-administered questionnaires
containing a well-established grief scale and information related to the caregiver and PWD. We split the study sample
into two – the derivation sample (n = 300) was used to identify factors associated with grief (using logistic regression)
and derive a simple tool based on the number of identified factors; the validation sample (n = 103) evaluated the
performance of the tool using the receiver-operating-characteristic-curve-analysis (ROC).
Results: Four key factors were identified by the multivariable regression – more severe dementia (odds ratio, OR 6.9),
behavioral problems in PWD (OR 5.0), spousal caregivers (OR 6.0) and daily caregiving (OR 3.0). The screening
tool (based on the number of key factors) had an area under ROC of 0.77. At the optimal cut-off of ≥2 key factors, the
tool had a sensitivity of 0.91 and a specificity of 0.42.
Conclusions: The identified factors are consistent with current understanding on caregiver grief. They can be easily
integrated into the workflow of routine services to screen for caregivers who are more likely to benefit from further
grief-related assessment.
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Background
Bereavement in dementia caregiving can occur long
before the physical death of the PWD. The PWD, despite
being physically present, becomes increasingly disconnected from the caregiver with worsening of cognitive
decline [1]. This ambiguous loss, as well as the anticipation of future loss related to the physical death of PWD,
engender the experience of loss and grief in caregivers in
the pre-death context (henceforth referred to as ‘caregiver
grief’) [1]. Such experience of caregiver grief has been
highlighted as a key challenge faced by family caregivers in
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a recent systematic review, with the experience of loss and
grief accentuating caregivers’ unmet needs for companionship, nurturance and emotional security [2]. In another
systematic review, the theme of loss and grief was also
described as central to the lived-in experience of spousal
caregivers [3].
When the experience of loss and grief is not recognized,
caregivers may have difficulty noticing the changes that
have occurred in the PWD and may fight the inevitable
disease progression in the PWD. As such, they may resort
to control-based coping strategies – by becoming more
authoritarian and paternalistic when relating to the
PWD – which can often lead to the sense of loss of autonomy in the PWD and the feeling of helpless in the caregivers (over what they cannot control) [4, 5]. Consequently,
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caregiver grief has been linked to negative outcomes such
as caregiver depression [6] and caregivers’ desire to
institutionalize the PWD [7]. In a most recent longitudinal
study [8], it has also been shown to predict caregiver
depression after 2.5 years, independent of the well-established effect of caregiver burden.
Unfortunately, caregiver grief can be challenging to
recognize in routine clinical practice. It is often disenfranchised (that is, not socially sanctioned) and hence may not
be readily described by the caregivers [9]. It may also be
missed by caregiver burden scales which are often used in
dementia services [1]. Even while it is possible to detect
caregiver grief with scales such as the 50-item
Marwit-Meuser Caregiver Grief Inventory (MM-CGI) or
its abridged 18-item MM-CGI-Short-Form [10, 11], the
length of these scales may hinder their routine use in
clinical practice which typically has high patient load. One
alternative approach is to have a simple tool that can alert
clinicians to high-risk caregivers who may then be further
evaluated using specific grief scales such as MM-CGI,
hence allowing more efficient use of clinical resources in
the detection of caregiver grief.
In this study, we sought to construct such a simple
screening tool – based on factors associated with caregiver grief – to aid in the identification of those at
greater risk of high grief and may potentially benefit
from further grief-related assessment.

Methods
Participants and procedures in the derivation sample

The derivation sample is based on an ongoing study on
dementia caregiving at two tertiary hospitals in the
North-East of Singapore. The details of the research
have previously been described [1]. Briefly, 300 caregivers were recruited as they accompanied the PWD to
the dementia care service of the two hospitals. We consecutively sampled the caregivers and had a response
rate of 87.8% in the recruitment. Our inclusion criteria
comprised: (i) spouse or child of PWD; (ii) caring for
PWD who is residing in the community; (iii) able to read
English; and (iv) age ≥ 21 years. At the point of recruitment, participants completed on-site a set of self-administered questionnaires comprising a caregiver grief scale
(Marwit-Meuser Caregiver Grief Inventory) (MMCGI)
[10] and information related to the caregiver and PWD.
Ethical approval was obtained from the Domain Specific
Review Board of Singapore.
Measures

The Marwit-Meuser Caregiver Grief Inventory (MM-CGI)
is among the few scales that measure caregiver grief [6, 9].
It was empirically-developed through extensive focusgroup interviews with caregivers of PWD, with the aim of
capturing the various aspects of losses experienced by
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caregivers [10]. MM-CGI includes 50 items which are
self-rated by participants on 5-point Likert scales based
on how much they agree with the statements, and
summed to generate a total score ranging from 50 to
250 (with higher scores indicating higher levels of
grief ). In previous studies, total scores > 175 have been
reported to indicate high levels of caregiver grief which
may benefit from clinical attention and intervention [1,
10]. MM-CGI has previously been validated in our local
population [1, 5, 8, 12, 13].
Apart from the MM-CGI, we also captured key information that characterize the caregiver (age, gender,
ethnicity, marital status, employment status, education,
relationship with PWD, whether the caregiver stayed
with the PWD, duration of caregiving, whether the caregiver provided daily care, and primary caregiving role)
and the PWD (age, gender, duration of dementia diagnosis, diagnosis of dementia before 65 years old, stage of dementia, and presence of severe behavioral problems). The
stage of dementia was assessed based on the descriptors
of the three dementia severities in the revised third
edition of Diagnostic and Statistical Manual of Mental
Disorders (DSM-III-R) [14]. Participants chose the
description that best matched the PWD – still capable
of independent living (mild stage), needs some assistance
with daily living (moderate stage), or needs round-the-clock supervision (severe stage). This brief measure is
consistent with the dementia severity descriptions in
DSM-5 [15], and was previously shown to have
adequate agreement with Clinical Dementia Rating
Scale (kappa 0.56–0.6) [16, 17]. The presence of severe
behavioral problem was indirectly measured through
the need for admission to the geriatric psychiatry ward,
indicating a behavioral problem that was too severe to
be managed in the community setting.
Constructing a simple screening tool

To construct a screening tool, we first performed bivariate
analyses (using chi-square test for categorical variables
and two-sample T-test for continuous variables) to identify
factors associated with high grief in caregivers (defined as
MM-CGI > 175). All variables with p ≤ 0.05 in the bivariate analyses were considered for inclusion in the
multivariable logistic regression analysis. Variables with
p > 0.05 in the multivariable regression were removed
through backward variable selection method [18]. We
then evaluated the goodness of fit and discriminative
value of the final regression model, with further details
available in Additional file 1.
Using the identified factors from the multivariable
regression, we aimed to construct a simple screening
tool that is convenient to use and can be easily applied
in practice [18]. To that end, we evaluated whether the
number of the identified factors alone could sufficiently
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be useful to detect caregivers with high grief. A summary score was calculated for all the participants, with
each identified factor assigned one point. The overall
ability of the tool to discriminate between caregivers with
and without high grief was evaluated using the area under
the receiver operating characteristics curve (AUROC),
with AUROC of 0.7–0.8 is considered acceptable, and
more than 0.8 is considered excellent [19].
Evaluating the simple screening tool in an independent
validation sample

We validated the screening tool in an independent
sample, based on our separate study which recruited
another 103 caregivers to complete the Chinese
MM-CGI (instead of the English MM-CGI). The details
of this other study are available in a separate publication [5]. Briefly, this other study was similar to the
current study (sharing the same recruitment site, study
period, inclusion criteria and study procedures), with
the only difference in the language of administration
(Chinese MM-CGI was administered in the separate
study, in contrast to English MM-CGI which was
administered in the current study). We have previously
demonstrated the equivalence in MM-CGI scores
between the English and Chinese version [5], and hence
could use this other study (based on Chinese MM-CGI)
as the validation sample. The calculations of AUROC
was repeated in this validation sample to evaluate the
discriminative ability of our screening tool. All statistical analyses were performed using STATA software
version 14.

Results
Of the 300 participants in the derivation sample, 265 of
them were children caregivers and 35 were spousal caregivers. The participants had a mean MM-CGI score of
140.0 (standard deviation, SD 35.4). Eighteen per cent of
them had high caregiver grief (with MM-CGI > 175).
Table 1 shows the demographic information of the
participants and their associations with high grief in
bivariate analyses.
The results from multivariable logistic regression are
presented in Table 2. Only four variables remained
significant in the multivariable regression, namely, stage
of dementia, severe behavioral problems in PWD,
spousal caregivers and caregivers who provide daily
care. The final model demonstrated good model-fit and
discriminative value (further results on the model
evaluation are available in Additional file 2). Notably, it
had an acceptable ability to discriminate caregivers with
high grief, with an AUROC of 0.76 (95% CI 0.69–0.82,
p < 0.001).
Using the four key factors identified from multivariable regression, we evaluated whether a simple
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screening tool – based on the number of key factors
alone – was adequate to detect caregivers with high
grief. The results on the screening tool are shown in
Table 3. This screening tool shared similar AUROC as the
original logistic model (AUROC 0.76, 95% CI 0.70–0.82,
p < 0.001). At the optimal cut-off of two or more key
factors, the screening tool had a sensitivity of 0.91, a specificity of 0.42 and a false-negative rate of 0.09. In the presence of two or more key factors, the tool could capture a
larger proportion of caregivers with high grief (25.5%)
relative to the baseline prevalence of 18.0%, which lent
support to the utility of this tool.
We repeated the analyses in our validation sample
based on another 103 caregivers who completed the
Chinese MM-CGI. This validation sample had a mean
MM-CGI score of 144.1 (SD 28.0), and a 10.7% prevalence of high caregiver grief. The demographic information of this validation sample is shown in
Additional file 3. The results from the validation sample
(Table 4) remained consistent – the AUROC was similar
at 0.77 (95% CI 0.66–0.88, p < 0.001), while the optimal
cut-off was also at two or more key factors (sensitivity
1.00, specificity 0.40 and false-negative rate 0.00). In the
presence of two or more key factors, the tool could
similarly capture a larger proportion of caregivers with
high grief (16.7%) relative to the baseline prevalence of
10.7% in the validation sample.

Discussion
This is the first study that has constructed a simple
screening tool as a convenient approach to identify
caregivers who may possibly have high grief. We identified four key factors of grief in family caregivers of
PWD – stage of dementia, behavioral problems in
PWD, spousal caregivers and caregivers who provide
daily care. We then demonstrated that the number of
key factors alone can be sufficient to identify those who
may require further assessment for high grief – a
cut-off of two or more key factors provides a screening
strategy which has high sensitivity and low false-negative rate. Similar results were consistently replicated in
our validation sample.
The four key factors of caregiver grief that we identified
in this study are understandable in the context of dementia caregiving. With increasing severity of dementia (the
first key factor), the experience of loss and grief can
become more palpable to caregivers [12, 20, 21] – the
ambiguous loss of the PWD may become more prominent
while the physical death of the PWD is more closely anticipated by caregivers. On the other hand, behavioral problems in PWD (the second key factor) can dominate
relationships and convey the impression that the person is
but a vestige of what he used to be. Such drastic changes
in personality, along with changes in communication and
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Table 1 Demographic characteristics of caregivers and persons with dementia in the derivation sample (n = 300), and the
association with high caregiver grief a
Overall sample (n = 300)

High grief a (n = 54)

Average or low grief (n = 246)

P value

Age, mean (SD)

52.1 (11.0)

55.6 (12.3)

51.4 (10.5)

0.010

Male gender, n (%)

120 (40.0)

20 (37.0)

100 (40.7)

Variable

b

Variables related to caregivers

Ethnicity, n (%)

0.624
0.006

Chinese

247 (82.3)

37 (68.5)

210 (85.4)

Malay

25 (8.3)

10 (18.5)

15 (6.1)

Indian/Eurasian/Others

28 (9.3)

7 (13.0)

21 (8.5)

Marital status, n (%)

0.020

Married

203 (67.7)

44 (81.5)

159 (64.6)

Single

76 (25.3)

6 (11.1)

70 (28.5)

Widowed/Divorced/Separated

21 (7.0)

4 (7.4)

17 (6.9)

Employment status, n (%)

0.013

Working full-time

179 (59.7)

24 (44.4)

155 (63.0)

Working part-time

36 (12.0)

6 (11.1)

30 (12.2)

Not working

85 (28.3)

24 (44.4)

61 (24.8)

Highest education, n (%)

0.034

Secondary or below

190 (63.3)

41 (75.9)

149 (60.6)

Tertiary

110 (36.7)

13 (24.1)

97 (39.4)

Child

265 (88.3)

36 (66.7)

229 (93.1)

Spouse

35 (11.7)

18 (33.3)

17 (6.9)

Staying with the PWD, n (%)

199 (66.3)

42 (77.8)

157 (63.8)

Relationship with the PWD, n (%)

< 0.001

0.049

Duration of caregiving in years, mean (SD)

6.6 (6.7)

5.5 (6.1)

6.8 (6.8)

0.197

Providing daily caregiving, n (%)

220 (73.3)

49 (90.7)

171 (69.5)

0.001

Primary caregiving role, n (%)

218 (72.7)

47 (87.0)

171 (69.5)

0.009

Age, mean (SD)

79.5 (8.1)

77.5 (8.6)

79.9 (8.0)

0.051

Male gender, n (%)

86 (28.7)

21 (38.9)

65 (26.4)

0.067

Duration of dementia diagnosis in years, mean (SD)

4.5 (3.5)

4.0 (2.9)

4.6 (3.6)

0.222

Diagnosis of dementia before 65 years old, n (%)

34 (11.3)

9 (16.7)

25 (10.2)

0.172

49 (16.3)

2 (3.7)

47 (19.1)

Variables related to PWD

Stage of dementia, n (%)
Mild

0.001

Moderate

127 (42.3)

18 (33.3)

109 (44.3)

Severe

124 (41.3)

34 (63.0)

90 (36.6)

18 (6.0)

10 (18.5)

8 (3.3)

Severe behavioral problem, n (%)

< 0.001

SD standard deviation, PWD persons with dementia, MM-CGI Marwit-Meuser Caregiver Grief Inventory
a
High caregiver grief was defined as MMCGI> 175
b
Test of difference between high versus average or low grief: chi-square test for categorical variables and two-sample T-test for continuous variables. Bold-faced p
values are ≤0.05

reciprocity, can stimulate strong reactions of grief and loss
in caregivers [2]. Spousal caregivers (the third key factor)
generally have longer and closer bonds with the PWD [3]
and may experience more grief reaction with the loss of
the emotional closeness. Meanwhile, caregivers who

provide care on a daily basis (the fourth key factor) are
more likely to be reminded of the loss of personhood each
time they are in contact with the PWD. Even with the
apparent loss of personhood in the PWD, many of the
PWD can still have periods of lucidity where their
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Table 2 Factors associated with high caregiver grief in the final
model of the multivariable regression, based on the derivation
sample (n = 300)
Variable

OR (95% CI)

P value

Stage of dementia

0.012

Mild

ref

Moderate to severe a

6.9 (1.5–31.4)

Severe behavioral problem in PWD

0.003

No

ref

Yes

5.0 (1.7–14.4)

Relationship with PWD

< 0.001

Child

ref

Spouse

6.0 (2.7–13.7)

Providing daily caregiving

0.028

No

Ref

Yes

3.0 (1.1–8.2)

OR odds ratio, 95% CI 95% confidence interval, PWD persons with dementia,
ref reference group in the multivariable logistic regression, MM-CGI MarwitMeuser Caregiver Grief Inventory
a
Moderate and severe stage of dementia were grouped together so that the
resulting OR had similar magnitude to those of the other three variables. This
step enabled the subsequent construction of a brief screening tool based on
equal weighting of the identified factors, which has the benefit of simplicity

“former” selves resurface [9]. Daily contact with such
vacillation in lucidity can be emotionally destabilizing to
the caregivers [9, 21, 22] as they have to grapple with the
uncertainty of loss.
The simple screening tool that we derived can be used
as an efficient way to identify caregivers who may
require further assessment for high grief. As described
in the introduction section above, it is possible for us
to detect high grief using the MM-CGI or MM-CGIShort-Form (MM-CGI-SF) [10, 11]. However, this will
involve administering the scale to all caregivers and
incurring additional resources in manpower and time,
as well as increasing the burden of administration to

the caregivers. Moreover, the level of caregiver grief is
likely to change over time and will require reassessment with changing caregiving circumstances (such as
worsening dementia severity, increasing behavioral
problem in PWD or changing in the amount of caregiving provided by each caregiver). Having a screening
tool, we can focus only on those who are more likely
to benefit from further assessment using specific grief
scales such as the MM-CGI or MM-CGI-SF [10, 11].
Based on the participants from this study by way of
example (Tables 3 and 4), we only need to focus on
caregivers with two or more key factors and hence
only administer the grief scale to two-third of the
caregivers (192 caregivers from our derivation sample
of 300 participants, or 66 caregivers from our validation sample with 103 participants). In other words,
we can safely rule out a considerable proportion of
caregivers who are less likely to have high grief
(one-third of the caregivers in our given examples)
since the screening tool has low false-negatives rates.
Potentially, such use of the screening tool can translate
into huge savings in resources in health services which
provide care to large volume of PWD.
We can further consolidate the screening tool into a
simple algorithm that can be easily integrated into the
workflow of routine health and social services which are
involved in the care of PWD. As seen in Fig. 1, the
algorithm begins by focusing on the PWD (which should
fit naturally with most clinical and social care settings)
and by identifying the two key factors in the PWD
(moderate to severe dementia, or behavioral problems).
Based on the presence of the two key factors in the
PWD, it then directs practitioners to identify caregivers
with specific characteristics (such as spouse, or children
providing daily care to the PWD) for further grief evaluation, using scales such as the MM-CGI or
MM-CGI-SF [10, 11] which have better specificity in
confirming the presence of high grief. Due to its

Table 3 Utility of the key factors in identifying caregivers with high grief in the derivation sample (n = 300). The optimal cut-off
score is highlighted in bold
Cut-off based on the number of key
factors

Sensitivity Specificity False-negative
rate

Number of
caregivers

Number of caregivers with high grief
(%) a

0 or more

1.00

0.00

0.00

300

54 (18.0)

1 or more

1.00

0.05

0.00

288

54 (18.8)

2 or more b

0.91

0.42

0.09

192

49 (25.5)

3 or more

0.43

0.93

0.57

40

23 (57.5)

4

0.06

1.00

0.94

4

3 (75.0)

AUROC (95% CI)

0.76 (0.70–0.82) c

AUROC area under the receiver operating characteristics curve
a
High caregiver grief was defined as MM-CGI > 175
b
The optimal cut-off score was selected based on the balance between sensitivity and specificity, with a preference for slightly higher sensitivity as the tool is
intended primarily for screening purposes
c
P < 0.001
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Table 4 Utility of the key factors in identifying caregivers with high grief in the validation sample (n = 103). The optimal cut-off
score is highlighted in bold
Cut-off based on the number of key
factors

Sensitivity Specificity False-negative
rate

Number of
caregivers

Number of caregivers with high grief
(%) a

0 or more

1.00

0.00

0.00

103

11 (10.7)

1 or more

1.00

0.02

0.00

101

11 (10.9)

2 or more

b

1.00

0.40

0.00

66

11 (16.7)

3 or more

0.46

0.85

0.55

19

5 (26.3)

4

0.09

1.00

0.91

1

1 (100.0)

AUROC (95% CI)

0.77 (0.66–0.88) c

AUROC area under the receiver operating characteristics curve
a
High caregiver grief was defined as MM-CGI > 175
b
The optimal cut-off score was selected based on the balance between sensitivity and specificity, with a preference for slightly higher sensitivity as the tool is
intended primarily for screening purposes
c
P < 0.001

simplicity, this algorithm may be easily integrated as
part of the routine workflow in health and social
services, and hence can remove the need for dedicated staff to specifically perform this screening role.
It can also be directly used by frontline staffs, on a
regular basis, as a simple visual aid to alert them on
the caregivers who may require from further referrals
for grief assessments.

When caregivers are found to have high levels of grief,
they may possibly benefit from interventions similar to
what we often provide to those with difficulties related
to post-death grief. Notably, grief-related interventions
are distinct from those used to address caregiver burden
in existing dementia services (where the focus is on
reducing the perceived burden of caregivers and improving their coping skills; as guided by the transactional

Fig. 1 A proposed algorithm, based on the screening tool, that can be used to identify caregivers who may require further grief assessment
using scales such as the Marwit-Meuser Caregiver Grief Inventory (MM-CGI) or the MM-CGI-Short Form (MM-CGI-SF)
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model of stress and coping) [23]. Grief-related interventions are more geared towards addressing the emotions,
perceptions and behaviors related to losses [8, 13]. They
may include facilitating caregivers to revisit the loss and
its associated emotions [24, 25], reconstruct the meaning
of the loss [26], find continual connection with the lost
relationship [25, 27], involve the whole family in the
grieving process [26, 28] and adjust to life changes
following the loss [24, 25]. Ultimately, the goal of interventions is to realign the dyadic relationship [8, 29], to
ensure that the caregiver can adapt to the losses and continue to maintain meaningful relationships with the PWD
who may have changed due to the dementing processes.
Some limitations of the study should be noted. First,
the participants were recruited from dementia clinics in
tertiary hospitals and may not necessarily represent
community-dwelling caregivers. Notwithstanding this
limitation, the simple screening tool can be especially
useful in settings similar to our recruitment centers,
such as other memory clinics and dementia services, to
identify caregivers with potentially high grief. Second,
the proportion of spousal caregivers (11.7%) was relatively lower than that of children caregivers. However,
this proportion is similar to the 16.0% reported in
another nationally-representative study in Singapore [30]
and hence is unlikely due to any sampling bias. Third,
although the screening tool has high sensitivity, it may
not be specific to caregiver grief and may potentially
identify caregivers with other difficulties unrelated to
grief, such those with high burden or depression. Hence,
this new tool should not be used for diagnostic purposes
(with those screened positive regarded as having high
grief ), but should trigger the need for further evaluation
(using a scale such as MM-CGI or MM-CGI-SF) [10, 11]
to verify the caregivers’ need for grief-related intervention. While the key factors from this study bear some
semblance to the risk factors of caregiver burden, the factors associated with grief and burden are not necessarily
synonymous. This is reflected in a recent study [13], which
demonstrated the shared risk factors between grief and
burden (such as behavioral problems in PWD; and high
amount of caregiving duties), as well as the differences
in risk factors between them (for example, spousal caregiver was associated with grief but not burden; and
severe stage of dementia was more strongly associated
with grief than burden).

Conclusions
In conclusion, four key factors for high caregiver grief
were identified in this study. They are consistent with
current understanding on caregiver grief in the literature,
and can be easily integrated into the workflow of routine
services to screen for caregivers who are more likely to
benefit from further grief-related assessment.
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