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Abstract
Background: Home care case management (CM) is the main intervention for patients with severe mental
disorders (SMDs) requiring outreach care. The present study investigated the long-term mortality outcome and
associated risk factors in patients who received home care CM.

Methods: In this nationwide study, we enrolled patients who received home care CM (n=10255) between
January 1, 1999, and December 31, 2010; data of these patients were derived from a Taiwan health insurance
database. We calculated the standardized mortality ratio (SMR) as the ratio of observed deaths in the study
cohort to expected deaths in the general population and presented by diagnosis. Multivariate regression was
performed to assess independent risk factors for mortality.

Results: Among 10255 patients who received home care CM, 1409 died during the study period; the overall
SMR was 3.13. Speci�cally, patients with organic mental disorder had the highest SMR (4.98), followed by
those with schizophrenia (3.89), major depression (2.98), and bipolar disorder (1.97). After adjustment for
confounding factors in the multivariate analysis, patients with organic mental disorder or dementia had the
highest risk of mortality, whereas the mortality risk in patients with schizophrenia was comparable to that in
patients with bipolar disorder or major depression. Deceased patients had a signi�cantly higher proportion of
acute or chronic physical illnesses, including cancer, chronic hepatic disease, and pneumonia.

Conclusion: This study presented the gap of mortality in patients with SMDs receiving home care CM in
Taiwan. We highlight the need for more effective strategies to improve medical care for this speci�ed
population.

Strengths And Limitations Of This Study
1. This study provides a more comprehensive picture of mortality gap in patients receiving home care case

management.

2. This study highlights the need for more effective strategies to improve medical care, especially for
patients with organic mental disorder.

3. Furthermore, the intervention model integrated into the health care system for physical illnesses in this
speci�ed population deserves greater attention.

4. As one of the limitations, we did not have information regarding the causes of death; therefore, we could
not examine the cause or underlying disease accounting for higher mortality.

5. Another limitation is that additional studies such as a randomized clinical trial are required to investigate
whether the home care case management intervention can reduce mortality.

Introduction
The burden of mental disorders has increased in recent years and is currently the major cause of lost disability-
adjusted life years globally [1]. Patients with severe mental disorders (SMDs) often present with prolonged
illness with episodic exacerbations if they do not receive optimal treatment, and these patients have a high risk
of premature mortality [2]. The majority of deaths in patients with SMDs occur due to preventable physical
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diseases or unnatural causes, including suicide, homicide, and accidents [3]. High mortality in patients with
SMDs is a global public health challenge, particularly among those not receiving regular treatment [4, 5]. In
addition, underlying risk factors, such as economic disadvantage, negative health habits, and di�culty
accessing and adhering to medical treatment, usually contribute to high mortality in patients with chronic
mental illness [6].

The gap of life expectancy between patients with SMDs and the general population is usually presented as the
standardized mortality ratio (SMR), which can also be considered as an index for local mental health services.
Between 2004 and 2013, in a UK population, the SMR of patients with SMDs was 2.6 when different care
setting cohorts were combined [7]. In addition, studies conducted in North Europe have reported that the SMR
ranged from 2.2 to 3.3 between sexes in different countries [8, 9]. Meanwhile, the SMR of patients with SMDs
ranged from 2.4 to 3.4 in studies conducted in East Asian countries [10, 11]. A population-based study
conducted in Ethiopia reported that the overall SMR of patients with SMDs was around 2 [12]. Furthermore,
several studies exploring research �ndings across several decades have reported that a substantial mortality
gap exists between patients with schizophrenia or bipolar disorder and the general community and that the
differential mortality gap has appeared to widen, rather than decrease, in recent years [13, 14]. In addition,
limited studies have examined the mortality gap in other chronic mental disorders, such as organic mental
disorder.

Community outreach care is an approach aimed to reduce the barriers of care for patients with SMDs and
enable these patients to receive the treatment they require. In our recent study [15], we found that the CM model
could effectively reduce the frequencies of psychiatric hospitalizations and involuntary admissions but had no
effect on medical utilization for their comorbid physical illnesses. Recent review articles[16, 17] have indicated
that the effectiveness of CM has rarely been examined using mortality indices. Therefore, the mortality
outcome in patients with psychiatric disorders receiving home care CM warrants further evidence-based
research.

In this study, we enrolled a large cohort receiving home care CM in Taiwan to follow up their long-term mortality
outcome. Outcome indices, namely the SMR and incidence rate, were used with strati�cation of age, sex, and
psychiatric diagnosis. Furthermore, potential risk factors for mortality, including demographics and physical
comorbidities, were investigated.

Methods
Home care CM in Taiwan

Under the home care CM service in Taiwan, in-charge hospitals provide psychiatric treatment and basic
medical care. The home care CM program of a hospital involves a multidisciplinary team including trained
psychiatrists, psychiatric nurses, and social workers and related transfer service if necessary. In this program,
patients undergo 1–4 face-to-face sessions per month at home for evaluating their clinical symptoms, adverse
drug reactions, and social functions. In addition, service telephone numbers and a 24-hour emergency
coverage provided by hospitals are available. For patients who require intensive outreach care, the program
also provides mandatory community therapy. Home care CM is part of the community therapy in Taiwan [15],
which is similar to the intensive CM (ICM) model, but the caseload of home care CM is higher than that of ICM.
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Study cohort

The Taiwan National Health Insurance Research Database (NHIRD) was used as the data source. Taiwan has
introduced a single-payer National Health Insurance program since March 1, 1995, and approximately 98% of
the total population (more than 23 million) is enrolled in this system. We used a subset of the NHIRD in this
study, that is, the Psychiatric Inpatient Medical Claims (PIMC) database, which consists the information of all
patients hospitalized for any psychiatric disorder between 1996 and 2012 (n = 262 879) (Figure 1). Patients
with at least one psychiatric hospitalization record and one discharge diagnosis of mental illness with
International Classi�cation of Diseases, Ninth Revision (ICD–9) codes 290–319 between 1996 and 2012 were
included in this PIMC database. The database comprises information regarding demographic characteristics,
diagnoses, medical expenditures, and prescription claims for each patient.

From the PIMC database, we �rst enrolled patients who ever received the home care CM intervention between
January 1, 1999, and December 31, 2010.[15] The date of patients when they �rst received home care CM was
de�ned as the baseline. To ensure the accuracy of prior background information, we included those with at
least one clinical visit before the 2-year period from the baseline (n = 10 276). After excluding 21 patients with
missing information (eg, sex or the date of the visit), the �nal cohort (n = 10 255) for this study was identi�ed.

The requirement of informed consent was waived because patients’ information was encrypted before the
analysis. All investigators signed an agreement guaranteeing patient con�dentiality before using the database,
and the Research Ethics Committee of Taipei City Hospital approved this study.

[Insert Figure 1 about here]

Mortality status and variables

The PIMC database provides information regarding mortality, and the registration of deceased patients is
cancelled from the health insurance system. Thus, we could track the mortality status of each study patient
from the PIMC database. The study framework is listed in e-Figure 1 (the supplement).

We collected patients’ demographical and clinical information, namely age, sex, urbanization of the living area,
employment status, major psychiatric diagnosis, Charlson comorbidity score, and physical illnesses, when they
received the home care CM intervention for the �rst time. We used strati�cation for urbanization[18] speci�cally
for Taiwan. The urbanization level was strati�ed as level 1 (highly urbanized area), level 2 (moderately
urbanized area), level 3 (newly urbanized area), level 4 (township area), and level 5 (rural area). In addition, the
Charlson comorbidity score[19, 20] was calculated to determine the severity of physical comorbidities. The
Charlson comorbidity score is the sum of the weighted scores of 31 comorbid conditions and is widely used to
assess the general health status in epidemiological surveys [19, 20].

Patient and public involvement

Patients are not involved in the design and conduct of the studies.

Statistical analysis
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In this study, we calculated contributed person-years for each patient from the baseline (when patients
underwent home care CM for the �rst time during the study period) to the censor period; that is, mortality or the
end of the study (December 31, 2012). The crude mortality rate for total causes of death was computed as
incident cases divided by contributed person-years. Differences in the incidence of death between men and
women were estimated using Gehan’s generalized Wilcoxon test[21] and life-table survival analysis (e-Table 1
in the supplement).

We then calculated the SMR as the ratio of observed deaths in the study cohort to expected deaths in the
general population of Taiwan [22]. More specially, we calculated the expected number of deaths (the
denominator) based on 10-year age bands, by multiplying the average sex-speci�c mortality rate of the general
population of Taiwan in the corresponding year and the contributed person-years of cohort patients during the
at-risk period by each age and sex category, and then summed all values in each age and sex category as the
total number of expected deaths.

Regarding potential risk factors for mortality, we �rst conducted the univariate Cox proportional hazards
regression analysis to estimate the crude hazard ratios of variables including demographic factors and clinical
characteristics. Based on the strategy of backward stepwise variable selection, we further performed
multivariate regression to assess independent risk factors. Variables with a signi�cant association (P <.05)
were retained in the �nal model. A P value of.05 was considered signi�cant for interpretation. Statistical
analyses were performed using SAS software, version 9.4 (SAS Institute Inc., Cary, NC, USA).

Results
Standardized mortality ratio (SMR)

Of 10 255 patients who received home care CM, 1409 died during the study period (until December 31, 2012).
The overall SMR was 3.13. After adjustment for sex, young patients (aged < 30 years) were found to have the
highest SMR (10.97), and the SMR tended to decrease with an increase in age (Table 1).

Regarding the major psychiatric diagnosis, after adjustment for sex and age, patients with organic mental
disorder were found to have an approximately 5-fold risk of mortality compared with the general population
(SMR = 4.98), patients with schizophrenia (SMR = 3.89), patients with major depression (SMR = 2.98), and
patients with bipolar disorder (SMR = 1.97). Patients with dementia had a near 2-fold risk for mortality
compared with the general population (SMR = 1.88).

[Insert Table 1 about here]

As shown in e-Table 1 (listed in the supplement), the incidence of mortality in the study cohort clearly increased
with age. Patients with dementia had the highest incidence of mortality, followed by those with organic mental
disorder, major depression, bipolar disorder, and schizophrenia. Patients with dementia had the highest
incidence of mortality, which could be due to the aging effect.

Demographics for mortality
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Table 2 shows the distribution of demographics and the �ndings of univariate analysis for the risk of mortality
based on Cox proportional hazards regression. In the cohort, most patients were aged from 30 to 49 years and
a substantial proportion of patients (13.7%, 1409/10 255) died during the follow-up period. The average
contributed person-years for the entire cohort and deceased patients were 7.5 and 4.5, respectively. More than
half of deceased patients were men (56.1%); however, we did not observe a signi�cant sex difference in the risk
of mortality. The risk of mortality tended to signi�cantly increase with age. In addition, most institutions
providing home care CM were located in urbanized areas. More than two-thirds (69.3%) of patients were
unemployed. The �ndings of the univariate analysis suggested an association of employment with a lower risk
of mortality (hazard ratio = 0.79).

[Insert Table 2 about here]

Clinical characteristics for mortality

Table 3 shows the distribution of psychiatric and physical illnesses. A substantial proportion of patients had
schizophrenia (73.4%) as the major psychiatric illness, followed by bipolar disorder, major depression, organic
mental disorder, and dementia. Among these psychiatric illnesses, patients with dementia had the highest risk
of mortality, followed by those with organic mental disorder. Patients who died had a higher Charlson
comorbidity score than did the cohort. In addition, patients who died had a higher proportion of various
comorbid acute or chronic physical illnesses.

[Insert Table 3 about here]

Multivariate analysis of risk factors for mortality

The results of the multivariate analysis showed that several variables remained signi�cant in the �nal model
(Table 4). The mortality risk increased signi�cantly with age. In terms of psychiatric illnesses, patients with
dementia had the highest risk of mortality (adjusted hazard ratio = 2.36), followed by those with organic
mental disorder (adjusted hazard ratio = 2.29). The risk of mortality in patients with schizophrenia was
comparable to that in patients with bipolar disorder or major depression. Among speci�ed individual physical
illnesses, cancer was the major risk factor for mortality (adjusted hazard ratio = 2.62), followed by chronic
hepatic disease (adjusted hazard ratio = 1.76) and pneumonia (adjusted hazard ratio = 1.62).

[Insert Table 4 about here]

Discussion
Major �ndings

In the present study, we investigated the mortality outcome and risk factors for mortality in Asian patients with
SMDs who received home care CM. Our �ndings implied that a substantial proportion of patients who received
home care CM died during the study period because they were a high-risk population, and their overall SMR
was 3.13. More speci�cally, the SMR of patients with schizophrenia and bipolar disorder who received home
care CM was 3.89 and 1.97, respectively.
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As meta-analysis reported no signi�cant difference in the outcome of all-cause mortality rate or suicide
mortality rate between the ICM and non-ICM intervention [16], the present study may be the �rst to report the
SMR of patients with SMDs receiving a well-prescribed, non-ICM outreach intervention. To the best of our
knowledge, no target population of study has reported �ndings comparable to those observed in our study;
only one study[23] reported that patients who received randomized intensive outreach CM and were discharged
from an inpatient psychiatry service at an urban general hospital in New York had an SMR of 2.25.

A recent study conducted in Taiwan[10] reported that the SMR of the total schizophrenia population for a 3-
year observation period was 3.40 and 3.14 for 2003 and 2008 cohorts, respectively, and the SMR of the bipolar
population was 2.53 and 2.65 for 2003 and 2008 cohorts, respectively. Therefore, in Taiwan, patients with
schizophrenia receiving home care CM may still have a higher mortality gap compared with those not receiving
home care CM. By contrast, patients with bipolar disorder receiving the CM intervention may have lower
mortality than those not receiving the CM intervention. Moreover, there are limited data for the comparison of
other SMDs in the current literature.

In this study, as expected, older patients had a higher risk of mortality according to the �ndings of the
multivariate analysis. By contrast, young patients (aged < 30 years) had the highest SMR (10.97), and the SMR
tended to decrease with an increase in age. This phenomenon of the modi�cation of the mortality risk based
on age must be considered while calculating SMRs. This difference in the mortality risk can be because
compared with the younger general population, younger individuals receiving home care CM had a wider health
gap and deserve to be paid more attention for providing effective care.

Impact of major psychiatric illnesses on the mortality rate

In this study, considering patients with schizophrenia as the reference in the multivariate analysis, patients with
organic mental disorder or dementia were found to have the highest risk of mortality after adjustment for
confounding factors. The mortality risk of patients with schizophrenia was comparable to that of patients with
bipolar disorder or major depression.

Our �ndings may be reasonable because schizophrenia, bipolar disorder, and major depression are considered
as “major psychiatric disorders,” whereas organic mental disorder and dementia are likely to inherently have
the “organic basis” and could result in more physical comorbidities, which can contribute to a high mortality
risk. For example, previous studies [24, 25] have reported that patients with organic mental disorder of all ages
were at a risk for early death; in addition, the risk of early death was particularly high in patients during their
early course, patients with cancer, female patients with heart disease, and male patients with in�uenza or
pneumonia [26]. Future studies should determine the causes of death in this population in order to understand
reasons underlying the high mortality risk and accordingly develop further care plan.

Physical illnesses as risk factors for mortality

In this study, patients with a higher Charlson comorbidity score had a higher risk of mortality. Regarding
physical illnesses in the multivariate analysis, cancer as an individual physical illness was the major risk factor
for mortality (adjusted hazard ratio = 2.62), followed by chronic hepatic disease (adjusted hazard ratio = 1.76)
and pneumonia (adjusted hazard ratio = 1.62).
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Patients with schizophrenia were reported to have a lower risk of cancer than did the general population [27].
However, a recent study[28] indicated that compared with the general population, patients with schizophrenia
were more vulnerable to certain types of cancers, such as colorectal cancer and breast cancer, which are
related to metabolic syndrome. Thus, the prevention and treatment of metabolic syndrome must be included in
the care plan for these speci�ed populations.

In this study, we found that hepatic disease and pneumonia were risk factors for mortality. Unhealthy lifestyle
habits (such as smoking and alcohol use) and metabolic syndrome are related to the development of hepatic
disease or pneumonia, which subsequently increase the risk of mortality [28, 29]. In addition, chronic liver
disease was reported to be a common disease in patients with mental disorders [30]. Such untreated or
undiagnosed comorbidity was associated with a more severe course of mental illness, decreased quality of
life, and premature mortality [31]. Our �ndings regarding pneumonia are consistent with those of prior studies
that reported patients with schizophrenia or bipolar disorder to have an increased risk of pneumonia [32–34],
especially those using certain benzodiazepines or second-generation antipsychotics (such as clozapine) [35,
36].

The likelihood of death in patients with SMDs contribute to a major part of preventable physical diseases in
their long-term course and to a less part of unnatural causes of death, including suicide, homicide, and
accidents [6, 7, 37, 38]. In our previous study [15], we reported that home care CM had a signi�cant effect on
reducing the frequency of psychiatric and involuntary admissions but not of physical medical utilization, such
as nonpsychiatric admissions. The �ndings of this study provide evidence for alerting clinical staff to pay
attention to physical illnesses that act as risk factors for mortality while caring for such patients.

Limitation

To the best of our knowledge, the present population-based cohort study based on a national registration
database is the �rst to evaluate the mortality gap in patients with SMDs receiving home care CM. However, this
study has several limitations that should be discussed. First, we did not have information regarding the causes
of death; therefore, we could not examine the cause or underlying disease accounting for higher mortality.
Second, the PIMC database includes the information of a hospital admission-based cohort; thus, study
subjects included in the cohort were more severely ill. This might overestimate premature mortality in those
with SMDs. Third, the SMR and incidence of mortality were used to measure the mortality outcome in the
speci�ed population, additional studies such as a randomized clinical trial are required to investigate whether
the home care CM intervention can reduce mortality.

Implications

This study provides a more comprehensive picture of mortality gap in patients receiving home care CM. The
�ndings of this study highlight the need for more effective strategies to improve medical care, especially for
patients with organic mental disorder. The intervention model integrated into the health care system for
physical illnesses in this speci�ed population deserves greater attention by health care policymakers, service
providers, and clinicians.
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Tables
Table 1. Standardized mortality ratios for all-cause mortality among patients who received home care case
management, stratified by sex, age, and major psychiatric diagnosis in Taiwan, 1999–2010 (n = 10 255)

  Men (N=5561) Women (N=4694) Total (N=10255)
  Observed Expected SMRa 95%

CI
  Observed Expected SMRa 95%

CI
  Observed Expected SMRb 95%

CI
 

Agec 791 235.32 3.36 3.13-
3.60

  618 214.33 2.88 2.66-
3.11

  1409 449.64 3.13 2.97-
3.30

 

 <30 69 6.00 11.50 8.78-
14.21

  21 2.20 9.54 5.46-
13.62

  90 8.20 10.97 8.70-
13.24

 

 30-39 202 25.76 7.84 6.76-
8.92

  90 5.94 15.16 12.03-
18.29

  292 31.70 9.21 8.16-
10.27

 

 40-49 200 41.30 4.84 4.17-
5.51

  113 13.14 8.60 7.02-
10.19

  313 54.43 5.75 5.11-
6.39

 

 50-59 101 26.41 3.82 3.08-
4.57

  120 16.43 7.30 7.02-
10.19

  221 42.84 5.16 4.48-
5.84

 

 60-69 77 21.37 3.60 2.80-
4.41

  110 20.78 5.29 4.30-
6.28

  187 42.16 4.44 3.80-
5.07

 

>=70 142 114.47 1.24 1.04-
1.44

  164 155.84 1.05 0.89-
1.21

  306 270.31 1.13 1.01-
1.26

 

                               
Main Psychiatric

diagnosis
                             

Schizophrenia 435 111.25 3.91 3.54-
4.28

  334 86.22 3.87 3.46-
4.29

  769 197.48 3.89 3.62-
4.17

 

Bipolar
disorder

62 22.90 2.71 2.03-
3.38

  63 40.49 1.56 1.17-
1.94

  125 63.39 1.97 1.63-
2.32

 

Dementia 95 40.21 2.36 1.89-
2.84

  88 57.26 1.54 1.22-
1.86

  183 97.47 1.88 1.61-
2.15

 

Organic
mental
disorder

107 20.30 5.27 4.27-
6.27

  34 8.01 4.24 2.82-
5.67

  141 28.31 4.98 4.16-
5.80

 

Major
depression

57 17.33 3.29 2.44-
4.14

  63 22.99 2.74 2.06-
3.42

  120 40.32 2.98 2.44-
3.51

 

Other 35 15.68 2.23 1.49-
2.97

  36 16.59 2.17 1.46-
2.88

  71 32.27 2.20 1.69-
2.71

 

                               

a: age-adjusted; b: sex-adjusted; c: age- and sex-adjusted

ICD-9 codes for dementia: 290, 294.1; ICD-9 codes for organic mental disorder: 294, except 294.1
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Table 2. Univariate regression based on the Cox proportional hazards model of demographical variables for the risk
of mortality among patients who received the intervention of home care case management initially (the
baseline)
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Characteristics

Cohort

N=10255

Mortality

n=1409

     

  n (%) n (%) Unadjusted hazard
ratio

95% confidence
interval

 

P
value

Gender          
Male 5561

(54.2)
791 (56.1) reference    

Female 4694
(45.8)

618 (43.9) 0.94 0.84-1.04 0.211

Age          
  <30 1674

(16.3)
90 (6.4) reference    

  30-39 3140
(30.6)

292 (20.7) 1.90 1.50-2.40 <.001

  40-49 2810
(27.4)

313 (22.2) 2.54 2.01-3.21 <.001

  50-59 1432
(14.0)

221 (15.7) 4.07 3.18-5.20 <.001

  60-69 640 (6.2) 187 (13.3) 7.64 5.94-9.84 <.001
  >=70 559 (5.5) 306 (21.7) 19.11 15.09-24.21 <.001
Urbanization          

1 3782
(36.9)

603 (42.8) reference    

2 2023
(19.7)

208 (14.8) 0.63 0.54-0.74 <.001

3 1135
(11.1)

105 (7.5) 0.69 0.56-0.85 <.001

4 2204
(21.5)

340 (24.1) 0.92 0.81-1.06 0.215

5 1111
(10.8)

153 (10.9) 0.88 0.74-1.05 0.151

Employment          
  No 7104

(69.3)
1020
(72.4)

reference    

  Yes 3151
(30.7)

389 (27.6) 0.79 0.71-0.89 <.001

           
  Mean

(SD)
Mean
(SD)

     

Total contributed person-years 77315.1 6345.4      
Average contributed person-years,
SD

7.5 (3.6) 4.5 (3.2)      

           

We applied urbanization stratification specifically used in Taiwan, and the level of urbanization was categorized as
level 1 (highly urbanized area), level 2 (moderately urbanized area), level 3 (township area), level 4 (sub-rural
area), and level 5 (rural area).
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Table 3. Univariate analysis based on the Cox proportional hazards model of psychiatric and physical illnesses for the
risk of mortality among patients who received the intervention of intensive case management initially (the
baseline)
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Characteristics

Cohort

N=10255

Mortality

N=1409

     

  n (%) n (%) Unadjusted
hazard ratio

95% confidence
interval

 

P
value

Major psychiatric diagnosis at the home
care CM

         

Schizophrenia 7531
(73.4)

769
(54.6)

reference    

Bipolar disorder 854 (8.3) 125 (8.9) 1.57 1.30-1.89 <.001
Dementia 308 (3.0) 183

(13.0)
9.56 8.13-11.25 <.001

Organic mental disorder 548 (5.3) 141
(10.0)

3.17 2.65-3.80 <.001

Major depression 582 (5.7) 120 (8.5) 2.06 1.70-2.49 <.001
Others 432

(14.0)
71 (5.0) 1.56 1.22-1.99 <.001

Physical illnesses within 1 year before
the intervention

         

Charlson comorbidity scale          
  0 7400

(72.2)
658

(46.7)
reference    

  1 1617
(15.8)

283
(20.1)

2.03 1.77-2.33 <.001

  2 667 (6.5) 182
(12.9)

3.43 2.91-4.05 <.001

  3 314 (3.1) 136 (9.7) 6.04 5.02-7.26 <.001
  ≧4 257 (2.5) 150

(10.7)
10.89 8.77-12.53 <.001

           
 Cardiovascular disease 2137

(20.8)
540

(38.3)
2.71 2.44-3.02 <.001

 Diabetes mellitus 941 (9.2) 254
(18.0)

2.65 2.31-3.03 <.001

 Cerebrovascular disease 258 (2.5) 104 (7.4) 3.89 3.18-4.75 <.001
 Chronic hepatic disease 780 (7.6) 200

(14.2)
2.18 1.88-2.53 <.001

 Cancer 150 (1.5) 77 (5.5) 5.38 4.28-6.77 <.001
 Pneumonia 384

(3.74)
113

(8.02)
2.91 2.40-3.53 <.001

 Asthma 322 (3.1) 92 (6.5) 2.37 1.92-2.93 <.001
 Upper respiratory tract infection 1604

(15.6)
203

(14.4)
0.90 0.78-1.04 0.162

 Delirium+ 26 (0.3) 15 (1.1) 7.61 4.57-12.66 <.001
           

 

Pneumonia was defined as the primary or any-listed discharge diagnosis with ICD-9 codes 480–486 and 507
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+Based on the ICD-9 code, including presenile dementia with delirium, senile dementia with delirium,
arteriosclerotic dementia with delirium, alcohol withdrawal delirium, drug-induced delirium, acute delirium, and
subacute delirium

 

Table 4. Multivariate analysisa of risk factors for mortality among patients who received home care case
management (n = 10 255)

 

 

Characteristics

Cohort

N=10255

Mortality

n=1409

     

  N (%) N (%) Adjusted hazard
ratio

 

95% CI

 

P
value

Age          
  <30 1674

(16.3)
90 (6.4) reference    

  30-39 3140
(30.6)

292
(20.7)

1.88 1.49-2.39 <.001

  40-49 2810
(27.4)

313
(22.2)

2.42 1.92-3.07 <.001

  50-59 1432
(14.0)

221
(15.7)

3.65 2.85-4.67 <.001

  60-69 640 (6.2) 187
(13.3)

6.28 4.87-8.11 <.001

  <=70 559 (5.5) 306
(21.7)

11.37 8.77-
14.74

<.001

Major psychiatric diagnosis at the home care CM          
Schizophrenia 7531

(73.4)
769

(54.6)
reference    

Bipolar disorder 854 (8.3) 125 (8.9) 1.20 0.99-1.45 0.066
Dementia 308 (3.0) 183

(13.0)
2.36 1.93-2.89 <.001

Organic mental disorder 548 (5.3) 141
(10.0)

2.29 1.90-2.75 <.001

Major depression 582 (5.7) 120 (8.5) 1.18 0.96-1.44 0.108
Others 432 (14.0) 71 (5.0) 1.20 0.94-1.54 0.146

Physical illnesses within 1 year before the
intervention

         

 Chronic hepatic disease 780 (7.6) 194
(13.8)

1.76 1.51-2.05 <.001

 Cancer 150 (1.5) 72 (5.1) 2.62 2.07-3.32 <.001
 Pneumonia 384 (3.74) 113

(8.02)
1.62 1.33-1.98 <.001
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aVariables were selected stepwise in multivariate analysis from variables listed in Tables 2 and 3 (not
including the Charlson comorbidity scale). Variables with P < .05 were remained in the final model.

Figures

Figure 1

Study �ow diagram (mortality in those receiving home care case management)
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