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Abstract

Background—Complicated Grief (CG) is under consideration as a new diagnosis in DSM5. We
sought to add empirical support to the current dialogue by examining the commonly used
Inventory of Complicated Grief (ICG) scale completed by 782 bereaved individuals.

Methods—We employed IRT analyses, factor analyses, and sensitivity and specificity analyses
utilizing our full sample (n=782), and also compared confirmed CG cases (n=288) to non-cases
(n=377). Confirmed CG cases were defined as individuals bereaved at least 6 months who were
seeking care for CG, had an ICG > 30, and received a structured clinical interview for CG by a
certified clinician confirming CG as their primary illness. Non-cases were bereaved individuals
who did not present with CG as a primary complaint (including those with depression, bipolar
disorder, anxiety disorders and controls) and had an ICG<25.

Results—IRT analyses provided guidance about the most informative individual items and their
association with CG severity. Factor analyses demonstrated a single factor solution when the full
sample was considered, but within CG cases, six symptom clusters emerged: 1) yearning and
preoccupation with the deceased, 2) anger and bitterness, 3) shock and disbelief, 4) estrangement
from others, 5) hallucinations of the deceased, and 6) behavior change, including avoidance and
proximity seeking. The presence of at least one symptom from three different symptom clusters
optimized sensitivity (94.8%) and specificity (98.1%).

Conclusions—These data, derived from a diverse and predominantly clinical help seeking
population, add an important perspective to existing suggestions for DSM5 criteria for CG.
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Complicated grief (CG) is a recently described syndrome currently being considered for
inclusion in the DSM5. Criteria have been proposed [1] based upon data primarily from
elderly white widows, and analysis of additional data sets is needed. Developers of DSM5
consider their highest priority goal that of usefulness to clinicians diagnosing and treating
patients. This paper provides additional empirical evidence through analyses of CG
symptoms in a large clinical data set consisting of bereaved individuals with CG, anxiety
disorders, mood disorders, and healthy controls. Study participants received clinician
administered structured diagnostic assessments in three clinical research institutions. All
participants completed the Inventory of Complicated Grief [ICG: 2], one of the most widely
used assessment instruments in this field [e.g. 3;4-7]. While a statistical methodology
cannot, by itself, determine criteria for diagnosing CG, we believe that exploring the
dimensional structure of the ICG, particularly in samples that include CG cases, is useful
because 1) examination in a diverse bereaved sample with and without bereavement related
symptoms can provide evidence that CG is a single construct (consistent with prior work:
[1;8], and 2) as a second level step, examination within the subgroup of CG cases can
identify clusters of symptoms that are more likely to co-occur within the construct of CG.
Such symptom clusters can be used as meaningful ways of combining symptoms in order to
develop parsimonious, coherent diagnostic criteria. We hypothesized that 1) CG would be
identified as a single construct in a diverse, variably symptomatic bereaved sample and 2)
individuals with clinically confirmed CG could be differentiated from non-CG cases based
on ICG symptom clusters with improved sensitivity and specificity once optimal clustering
was identified within CG cases through factor analyses. This paper describes our study
samples, analytic methods and results. We present our proposed criteria and a discussion of
the literature about CG as a potential new diagnosis in a companion paper.

Study Sample

The study sample included 782 individuals recruited through public advertisement or
clinical referral to participate in research studies at Columbia University, the University of
Pittsburgh or Massachusetts General Hospital who reported the death of a loved one. All
studies were approved by the local Institutional Review Board. All participants provided
informed consent prior to participation. Participants from Pittsburgh and New York were
304 individuals who presented with CG as a chief complaint, and were evaluated for
participation in an NIMH-funded treatment study of CG. Participants from Boston (n=478)
were enrolled in one of 3 protocols examining psychological characteristics and/or
biological markers of primary bipolar disorder (n=103), unipolar major depressive disorder
(n=64), anxiety disorders (n=87 with social anxiety disorder, n=49 with panic disorder, n=36
with generalized anxiety disorder, and n=30 with posttraumatic stress disorder), complicated
grief (n=14) or participated as a healthy control (n=95). Healthy controls participants were
defined as those with no current or lifetime DSM-1V Axis 1 disorders, with the exception of
specific phobia and a past history of alcohol or substance use disorders in remission for at
least 12 months.

All participants were at least 18 years of age. Age, gender, race and ethnicity of each study
sample are provided in Table 1. Detailed information was obtained from individuals
presenting for CG treatment in Pittsburgh and New York; mean time since the loss was 5.5 +
8.3 years with the loss occurring 6—12 months prior to evaluation in21%, 1-2 years in 20%,
2-5 years in 30%, and more than 5 years in 28%. Of these patients, 32% lost their spouses or
other romantic partner, 30% lost parents, 23% children, 6% siblings, and 9% other friends or
family. Violent deaths (i.e. accidents, suicide, or murder) made up 27% of these losses.
Complete data on loss characteristics were not available for the MGH sample.
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Assessments

Participants completed the 19-item Inventory of Complicated Grief [ICG: 2], a well
validated measure with prior evidence for high internal consistency (Cronbach’s a = 0.94)
and test-retest reliability [0.80: 2]. Symptoms related to the death of a loved one are rated as
occurring O=never, 1 = rarely, 2=sometimes, 3=often, 4=always. The mean and range of the
ICG total scores for the study samples are provided in Table 1. Based on prior work [9-10],
we dichotomized symptoms as present (often or always) or absent (not at all, rarely or
sometimes) to best represent a clinically meaningful symptom level, and further to provide
comparability of our results with other analyses performed on a similar set of symptoms [1].
Other psychiatric diagnoses were determined by experienced clinical interviewers certified
as reliable in using the Structured Clinical Interview for DSM-IV [11], or the MINI
International Neuropsychiatric Interview for DSM-IV [MINI Plus Version 5.0: 12].

Definition of Complicated Grief Cases and Non-cases

In order to devise CG criteria, an estimate of “caseness” was needed. As a first step,
consistent with our prior treatment studies, we used a cut point of 30 or higher for the ICG
total score (Shear et al 2005) and found n=362 CG cases based on this criterion alone.
However, in order to focus on the most clinically meaningful group with additional evidence
for CG, we ultimately defined “confirmed” CG cases as individuals who experienced the
death of a loved one at least6 months earlier, scored 30 or higher on the ICG, self-identified
with CG, and also had CG confirmed as their primary clinical problem in a structured
clinical interview for CG by raters trained by KS. We compared these confirmed CG cases
(n=288) to non-cases (n=377), defined as bereaved individuals who did not present with CG
as a primary complaint (including those with depression, bipolar disorder, anxiety disorders
and controls) and who scored less than 25 points on the ICG.

Statistical Methods

We first examined the underlying dimensional structure of the ICG across the full study
population to determine whether CG emerges as a single disorder construct, and then
separately within the subgroup of “confirmed” CG cases to determine how symptoms cluster
within CG. To investigate the number of underlying dimensions, the magnitude of the
eigenvalues associated with the tetrachoric correlation matrix of the 19 items was examined.
The number of eigenvalues greater than 1 was identified and the associated percent of
variability explained calculated. Exploratory factor analyses of dichotomous symptoms were
performed using robust weighted least squares [WLSMYV in Mplus 6.0: 13] and geomin
orthogonal rotation, taking the number of factors to be equal to the respective number of
eigenvalues greater than 1. Model adequacy (i.e. adequacy of the number of factors) was
assessed using the chi-square goodness of fit test, CFI, and RMSEA and also importantly
based on interpretability of the factors. Interpretation of the factor analysis results was
guided by examining factor loadings relating each of the 19 symptoms to each of the
underlying factors. To identify symptom clusters, we considered predominately the
numerical results of the factor analyses and were further guided by content interpretability of
the dimensions identified. Symptoms with a dominant loading (typically larger than 0.40) on
just one factor were interpreted to be indicative of that factor. In instances where a symptom
had multiple loadings larger than 0.40, or on the other extreme, no large loadings, content
interpretation was used to guide the placement of the symptom into a symptom cluster [14].
In the full sample where a 1 factor model was adequate, we also fit the 2-parameter logistic
item response theory (IRT) model and present estimates of the item discrimination and
severity parameters, the item characteristic and information curves, as well as the predicted
underlying trait. Factor analyses were conducted in Mplus 6.0 [15] and the IRT results were
obtained using the latent trait modeling (“Itm”) in R2.10.1 [16].
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The next step in our analyses was to assess sensitivity and specificity of different criteria in
differentiating CG cases from non-cases. Individual symptoms on the ICG, clusters of
symptoms identified by the factor analyses, and different rules based on counts of symptoms
or symptom clusters were all examined. Sensitivity was calculated as the prevalence of the
particular criteria in the confirmed CG cases (n=288) and specificity was calculated as one
minus the prevalence of the particular criteria in the CG non-cases (n=377). The likelihood
ratio of test positive, which indicates how many times more likely it is to see the criteria in
the cases than in the non-cases, was calculated by taking the sensitivity divided by 1-
sensitivity.

Factor Analyses for the Full Bereaved Sample (n=782)

Eigenvalues associated with the tetrachoric correlation matrix for the ICG in the full sample
yielded 3 values larger than 1:12.16, 1.28, and 1.02. The outlying large first eigenvalue
indicates 64% (12.2/19) of the variability in the data can be explained with just one
dimension, while 71% and 76% can be explained with the addition of 2 and 3 dimensions
respectively. Results for the 1 through 3 factor analysis models are shown in Table 2, and
indicate a single dimension measured simultaneously by all symptoms is empirically the
best way to describe differences across the full sample. Also included in Table 2 are the item
parameters for the 1 factor model corresponding to the IRT parameterization. The item with
the largest discrimination parameter in the IRT (and likewise the largest factor loading in the
one factor model) is “I feel that life is empty without the person who died” and the relatively
lowest is “I have pain in the same area of my body as the person who died”. In IRT, items
with larger discrimination parameters are interpreted as more reliable measures for the
underlying trait at the specific location of the severity parameter. Of note, many of the
discrimination parameters are extremely large; for example, because they are on the logit
scale, a value of 4.2 indicates that the emptiness symptom has 66 times the odds of being
reported for a person one standard deviation higher on the attribute scale. The corresponding
item characteristic and information curves are shown in Figure 1.

It was expected based on previous research [1] that a single dimension would emerge for the
full sample. Within a sample population that exhibits a broad range of a given trait (e.g.
ranging from none to many symptoms), it is common to empirically identify just one
dominant dimension (i.e. one large eigenvalue) that characterizes an overall measure of low
to high values of the trait. A large number of individuals (n=264: 34%) from the full
bereaved sample exhibited none of the 19 symptoms with a rather normal and diverse
distribution for the remaining number of symptoms. Furthermore we found that the IRT
predicted trait level is highly correlated with the simple count of the number of symptoms
(Pearson correlation = 0.98).

Factor Analyses for the “Confirmed” CG Case Sample (n=288)

We next examined the dimensional symptom structure in a targeted sample of people likely
to have complicated grief. If the singular dimension for the attribute underlying the ICG
found for the full sample were universally true, it would also hold for this upper end of the
trait. Factor analyses repeated with identical methods revealed the first 6 eigenvalues were
greater than 1: 5.4, 2.4, 2.2, 1.7, 1.4, 1.2, suggesting that 28%, 41%, 53%, 62%, 69%, and
75% of the variability could be explained by the first 6 dimensions respectively. There is
substantial evidence just based on these eigenvalues that 1 dimension is not adequate to
describe differences amongst these CG cases; thus, the singular dimension for the CG trait
found for the full sample appears to not be universally true. The goodness of fit statistics for
the 6 factor model were very good at CFI = 0.99, RMSEA = 0.022, Chi-square = 82.4 on df
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= 72 with a p-value = 0.19, but were also considered good for the 5 factor model CFI1=0.98,
RMSEA = 0.03, Chi-square = 108.4 on df = 86 with a p-value = 0.05. After examination of
the specific items and factor loadings for both the 5 and 6 factor model, the 6 factor model
appeared to provide the best interpretable fit to the underlying dimensions. These factors and
items are described in Tables 3 and 4. Symptom clusters corresponding to the 6 factors were
formed almost entirely based on empirically driven results motivated by clearly large
loadings relating symptoms to factors. Two symptoms required investigator decision making
to choose the most coherent cluster. ICG item 18 (“I feel envious of others who have not lost
someone close”) did not show a strong loading with any factor and was placed into a cluster
based on conceptually meaningful factor configuration. Item 2 (*memories of the person
who died upset me”) had a loading of 0.42 with items 9 and 10, but also cross loaded with
item 12 which loaded more heavily on factor 6 and ultimately was placed in the factor 6
cluster.

Sensitivity and Specificity Analyses

Table 5 shows sensitivity and specificity for each ICG symptom, ordered from most to least
sensitive for discriminating CG cases from non-cases. Longing (item 4) was the most
sensitive item, though this item alone failed to capture 11.5% of the confirmed CG cases,
and was reported by 9.3% of non-cases. All items showed specificity above 90%, with 2
items present only in CG cases (“I feel that it is unfair that | should live when this person
died” and “I hear the voice of the person who died speak to me”).

We next examined sensitivity and specificity of the presence of at least one symptom from
each cluster, as well as sensitivity and specificity of different numbers of symptom clusters
required. The results, shown in Table 6, indicate that the presence of at least one symptom
from items representing the “yearning and preoccupation” cluster would have the greatest
sensitivity, capturing 96.9% of CG cases, with a specificity of 88.3%. The most specific
cluster was Symptom Cluster5 (items 11, 14, 15: “hallucinations of the deceased”), with a
specificity of 98.4%, but sensitivity of only 24%. For each of the remaining 4 clusters, the
presence of at least one threshold level symptom was highly prevalent in cases (range
72.6%t0 92.4%) with excellent specificity (range 86.2%to 94.7%).

When different combinations of symptom clusters were considered together, requiring a
larger number of clusters be present resulted in higher specificity but lower sensitivity. For
example, 100% of the CG cases had a threshold symptom in at least one cluster, but the false
positive rate was 31%. At the other end of the spectrum, no non-cases had a threshold
symptom in 5 or more clusters, but sensitivity dropped to 54.9% for cases. A requirement of
symptoms from at least 3 different symptom clusters optimized both sensitivity (94.8%) and
specificity (98.1%). Given the proposal by Prigerson’s group for an anchor criterion that
focuses on yearning, we performed conditional analyses examining how many additional
clusters optimize sensitivity and specificity when at least one symptom from the “yearning
and preoccupation” cluster is required. Results indicated sensitivity of 93.8% and a
specificity of 98.7% with at least 2 additional symptom clusters endorsed.

Discussion

These data indicate how CG symptoms cluster in a large clinical sample of patients with
CG, and how such clusters can be employed to optimize sensitivity and specificity for
identification of CG cases. Our results resemble prior work showing that a single factor
solution fits best in a sample of bereaved individuals with a wide range of grief related
symptom severity [1;8]. This result provides support for a general construct of CG that
discriminates people with no symptoms from those with increasing numbers of symptoms.
Indeed, a large number of individuals (n=264: 34%) did not endorse any of the ICG items at
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the level of often or more, and the single factor IRT model predicted CG trait levels to be
highly correlated with the simple count of number of symptoms present. The symptoms
found to best discriminate between individuals across the single general construct of CG
were similar to those previously reported in bereaved populations [1;8]. Loneliness and
feeling life is empty were the most discriminating (i.e. most informative), but all of the
symptoms were highly informative for the general construct of CG, as is indicated by all
discrimination parameters being larger than 1.

A richer understanding of the nature of CG emerged when we repeated our analyses in
clinically “confirmed” CG cases alone. Six distinct clinically meaningful dimensions
emerged from the factor analysis including: 1) yearning and preoccupation with the
deceased, 2) anger and bitterness, 3) shock and disbelief, 4) estrangement from others, 5)
hallucinations of the deceased, and 6) behavior change, including avoidance and proximity
seeking. This factor analytic approach can guide parsimonious inclusion of symptoms as
diagnostic criteria. For example, although longing was the most commonly reported
symptom (88.5% in CG cases), it was not found to be unique, but rather clustered with other
symptoms of separation distress: loneliness, preoccupation with the loved one, feeling life is
now empty, and feeling it is unfair to live while the loved one died. This cluster of
symptoms measuring separation distress yielded very good sensitivity (96.9%) and
specificity (88.3%). Bitterness and anger also clustered, were present in nearly three quarters
of CG cases, and yielded high specificity (94.7%). Symptoms of shock and disbelief
together were highly prevalent (87.2%) with good specificity (93.9%). Interpersonal
symptoms of “estrangement from others” emerged as a cluster as well, with at least one
symptom present in more than three quarters of cases (76.7%), again with good specificity
(94.2%). Avoidance of reminders clustered with distress about memories and proximity
seeking (symptom cluster6), with a sensitivity of 92.4% and specificity of 86.2%.

In criteria development, empirical data should be considered alongside other available
research and clinical experience; as an example, avoidance is understood to be a difficult
construct to assess since people avoid thinking about things they avoid. Nevertheless,
studies confirm that avoidance is important in CG [17], and psychotherapy for CG targets
this symptom [17-20]. Further, our clinical experience with CG patients is consistent with
the co-occurrence of compulsive proximity seeking behaviors (e.g. compulsively viewing
photos, or refraining from washing things that belonged to the deceased to retain their smell)
and avoidance behaviors (e.g. avoidance of favorite places shared with the deceased,
unwillingness to alter areas of the house).

Another finding that emerged from our factor analysis was the clustering of “hallucinatory”
symptoms. While these symptoms were not among the more common or most informative
according to item IRT analyses, or even as a cluster (25%prevalence), they were highly
specific (less than 2% of non-CG bereaved individuals reported at least one of them)and also
mapped to the highest levels of CG severity in the IRT analysis. Thus, this symptom cluster
may be considered a marker for a more severe CG diagnosis. Similar results were observed
by Boelen et al, who also suggested that these symptoms be candidates for diagnostic
criteria [8].

This study has a number of strengths that increase confidence in the findings. All subjects
were well characterized, including structured psychiatric diagnostic assessment by certified
experienced clinical raters. The sample includes a wide range of ages and has a moderate
degree of racial/ethnic diversity. Further, the sample includes a large group of individuals
who self-identified as having CG, had a high level of ICG symptoms and were confirmed by
an experienced clinician to have CG. Losses in this “confirmed” CG case cohort include
parents and children in addition to romantic partners, and include death by homicide,
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suicide, accident and natural causes. In addition, there is a large group of bereaved
individuals with a mood or anxiety disorder, as well as those without disorder.

There are also some weaknesses of our sample. In order to optimize the sample size and
include a wide range of individuals, we combined data across three sites from different
studies, and there was thus a lack of systematic recruitment resulting in a lack of complete
data about the characteristics of the loss and a much smaller proportion of CG treatment
seeking individuals in the MGH sample. We were also limited to the use of only a few
clinical research based sites (MGH, University of Pittsburgh and NYSPI), somewhat
limiting generalizability to community settings. Selection of the6 factor model in the CG
cases, as well as the placement of items 2 and 18 were based on clinical interpretation, a
procedure that is consistent with standard practice in factor analysis [14] and with
recommendations by Kraemer and colleagues [21] regarding collaborations between
clinicians and statisticians in the interpretation of data informing DSM diagnoses. Finally,
findings are limited by the questions asked in the ICG itself.

In conclusion, these data add an important perspective to existing suggestions for DSM5
criteria for CG. Ideally, diagnostic criteria should discriminate ill from not ill people,
including both healthy controls and patients with other psychiatric disorders. However, this
is not the only goal of the criteria. A second goal is to provide away for clinicians to
understand the syndrome of CG and where a given patient fits within the spectrum of people
with CG. Our analyses of CG symptom frequency and clustering, derived from a large,
diverse and predominantly clinical help-seeking population who underwent rigorous
evaluation procedures, provide one example of how empirical data can offer guidance for
DSM criteria development. Additional investigation including replication of our analyses,
field testing and biological, clinical and epidemiologic research is needed to further test and
refine the diagnosis of CG.
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Figures below are based on analyses from the full sample n=728, and display IRT curves
based on estimated item parameters presented in Table 2. Item characteristic curves show

the probability of reporting the symptom at different levels of the underlying trait, and
directly related to this, the item information curves show the precision with which the

symptom measures the underlying trait at different levels of the trait (higher information

indicates higher precision)
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Demographic and Diagnostic Characteristics and Total ICG scores for the Full Bereaved Sample (n=782) and
the Specific Subsamples Defined as Complicated Grief Cases (n=288) and Non-Cases (n=377)

Gender

Race

Age

Primary Diagnosis

Secondary Diagnoses for CG Cases

ICG Total score

Male

Female

Missing n
Non-Hispanic White
Black/African
American

Asian

Hispanic
American Indian
Other

Missing n

Mean in years (SD)
Missing n
Complicated Grief
Bipolar

GAD

MDD

PTSD

Panic

SAD

No diagnosis
Bipolar

GAD

MDD

PTSD

Panic

SAD

None of the above
Mean (SD)
[Min-Max]

Full Bereaved Sample

n=782
294 (38%)
482 (62%)
6
576 (77%)
108 (15%)

5 (1%)
29 (4%)
14 (2%)
13 (2%)
37
47.0 (14.6)
10
318 (41%)
103 (13%)
36 (5%)
64 (8%)
30 (4%)
49 (6%)
87 (11%)
95 (12%)

27.2(18.7)
[0-76]

Complicated Grief Cases

n=288

56 (20%)

231(80%)
1

182 (70%)

63 (24%)

4 (2%)
8 (3%)

1 (0.4%)
2 (1%)
28
52.7 (14.7)
1
288 (100%)

3 (1%)
60 (21%)
146 (51%)
97 (34%)
30 (10%)

22 (8%)
78 (27%)
465 (9.3)

[30-76]

Non-Cases
n=377
194 (51%)
183 (49%)
0
306 (82%)
35 (9%)

1(0.3%)
15 (4%)
11 (3%)
8 (2%)
1
435(13.2)
4
79 (21%)
31 (8%)
48 (13%)
17 (5%)
37 (10%)
74 (20%)
91 (24%)

10.2 (7.0)
[0-24]
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Table 4
ICG Symptom Clusters in Confirmed CG Cases Based on Six Factor Model

SYMPTOM CLUSTER 1: “Yearning and preoccupation with the deceased”
1 | think about this person so much that it’s hard for me to do the things | normally do...
4 | feel myself longing for the person who died...
13 | feel that life is empty without the person who died...
16 | feel that it is unfair that I should live when this person died...

19 | feel lonely a great deal of the time ever since he/she died...

SYMPTOM CLUSTER 2: “Anger and bitterness”
6 1 can’t help feeling angry about his/her death...

17 | feel bitter over this person’s death...

SYMPTOM CLUSTER 3: “Shock and disbelief”
3 | feel I cannot accept the death of the person who died.
7 | feel disbelief over what happened...

8 | feel stunned or dazed over what happened...

SYMPTOMCLUSTER 4:”Estrangement from others”
9 Ever since he/she died it is hard for me to trust people...
10 Ever since he/she died | feel like | have lost the ability to care about other people or I feel distant from people I care about...

18 1 feel envious of others who have not lost someone close*

SYMPTOM CLUSTER 5: “Hallucinations of the deceased”

11 I have pain in the same area of my body or have some of the same symptoms as the person who died...
14 I hear the voice of the person who died speak to me...
15 | see the person who died stand before me...

SYMPTOM CLUSTER 6: “Behavior change, including avoidance or proximity seeking”
2 Memories of the person who died upset me*
5 | feel drawn to places and things associated with the person who died...

12 1 go out of my way to avoid reminders of the person who died...

Item 18 did not empirically load highly with any factors but was chosen to group in Symptom Cluster4 because it was conceptually most
meaningful there.. Item 2 empirically loaded more strongly with Factor 4, but due to its cross loading also with 12 and because of conceptual
interpretability, it is included in Symptom Cluster 6.

Depress Anxiety. Author manuscript; available in PMC 2012 February 1.
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Table 5

Sensitivity and Specificity of ICG Items in Complicated Grief Cases vs. Non-cases

Page 15

4. | feel myself longing for the person who died
2. Memories of the person who died upset me

19. | feel lonely a great deal of the time ever since he/
she died

13. I feel that life is empty without the person who died
7. | feel disbelief over what happened
8. | feel stunned or dazed over what happened

3. | feel | cannot accept the death of the person who
died

6. I can’t help feeling angry about his/her death

1. I think about this person so much, it’s hard to do the
things | normally do

17. | feel bitter over this person’s death

9. Ever since he/she died it is hard for me to trust
people

10. Ever since he/she died | have lost the ability to care
about other people

5. | feel drawn to places and things associated with the
person who died

18. I feel envious of others who have not lost someone
close

16. | feel that it is unfair that | should live when this
person died

12. 1 go out of my way to avoid reminders of the person
who died

11. I have pain in the same area of my body as the
person who died

15. | see the person who died stand before me

14. | hear the voice of the person who died speak to me

Prevalence in
cases (n=288)

Sensitivity
(true positive

rate)
88.5%
81.9%
80.9%

80.2%
76.4%
71.2%
70.1%

64.6%
61.1%

61.1%
49.0%

47.9%

46.5%

45.1%

40.6%

32.3%

12.8%

10.8%
9.7%

Prevalence in non-
cases (n=377)

False positive rate

9.3%
7.2%
2.4%

1.9%
3.7%
1.9%
1.9%

3.7%
1.3%

2.1%
2.4%

1.6%

5.3%

2.7%

0.0%

2.4%

1.3%

0.3%
0.0%

Specificity (1-
false positive

rate)
90.7%
92.8%
97.6%

98.1%
96.3%
98.1%
98.1%

96.3%
98.7%

97.9%
97.6%

98.4%

94.7%

97.3%

100.0%

97.6%

98.7%

99.7%
100.0%

Likelihood ratio
of test positive

9.5
11.4
33.9

43.2
20.6
38.3
37.8

17.4
46.1

28.8
20.5

30.1
8.8
17.0
9999
135
9.7

40.6

*9999

*
Values of 9999 are given for those cases where the ratio is estimated to be infinite (due to a zero false positive rate in the non-case group).

Likelihood ratio of test positive= sensitivity/(1-specificity).
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Table 6

Page 16

Sensitivity and Specificity of Symptom Clusters and of Numbers of Clusters in Confirmed CG Cases vs. Non-

Cases

Symptom Clusters

1. Yearning and preoccupation with the deceased
2. Anger and bitterness

3. Shock and disbelief

4. Estrangement from others

5. Hallucinations of the deceased

6. Behavior change, including avoidance or proximity
seeking

Number of Symptom Clusters
At leastl
At least2
At least3
At least4
At least5
All 6

Symptom Clusterl And
At least 1 from 2-6
At least 2 from 2-6
At least 3 from 2-6
At least 4 from 2-6

All 5 from 2-6

Prevalence in cases
(n=288)

Sensitivity

96.9%
72.6%
87.2%
76.7%
24.0%
92.4%

100.0%
99.3%
94.8%
86.5%
54.9%

14.2%

96.5%
93.8%
85.8%
54.9%

14.2%

Prevalence in non-cases
(n=377)

False positive

11.7%
5.3%
6.1%
5.8%
1.6%

13.8%

31.0%
11.1%
1.9%
0.3%
0.0%

0.0%

6.1%
1.3%
0.3%
0.0%

0.0%

Specificity

88.3%
94.7%
93.9%
94.2%
98.4%
86.2%

69.0%
88.9%
98.1%
99.7%
100.0%

100.0%

93.9%
98.7%
99.7%
100.0%

100.0%

Irpositive

8.30
13.68
14.29
13.15
15.05

6.70

3.22
8.91
51.05
325.95

9999

*9999

15.82
70.69
323.33

*9999

*9999

*
Values of 9999 are given for those cases where the ratio is estimated to be infinite (due to a zero false positive rate in the non-case group).

Lrpositive= likelihood ratio of test positive= sensitivity/(1-specificity).
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