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There is increasing pressure to effectively treat patients with complex care needs from the mo
ment of admission to the general hospital. In this study, the authors developed a measurement
strategy for hospital-based care complexity. The authors’ four-factor model describes the interre-
lations between complexity indicators, highlighting differences between length of stay (LOS), ob-
jective complexity (such as medications or consultations), complexity ratings by the nurse, and
complexity ratings by the doctor. Their findings illustrate limitations in the use of LOS as a sole
indicator for care complexity. The authors show how objective and subjective complexity indica-
tors can be used for early and valid detection of patients needing interdisciplinary care.
(Psychosomatics 2001; 42:204-212)

Doctors and nurses working in general hospitals are high cost of our health care system has resulted in pressure
increasingly confronted with complex patients. The to decrease the relative and absolute number of general
hospital beds and the average length of hospital stay (LOS),
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atric symptoms, instruments for identifying patients who scribed a concept she called difficulty of clinical manage-
may need complex care are scarce or have been developethent. Kelleher had residents rate four aspects of patient
only in single-site studie$*'*1’Screening instruments for ~ admissions: 1) complexity of the case, 2) amount of clinical
identifying patients who need complex care are especially judgment required, 3) extent to which the management of
important when rising costs require reductions in health the patient included uncertainty or unpredictability, and
care use. To develop an adequate screening method, ad) degree to which management of the patient was routine.
assessment strategy of care complexity—the degree of dif-Difficulty of treatment explained a substantial amount of
ficulty in treating a patient—is needed. variance of LOS, independently of DRGs and subjective
Although much attention has been paid to concepts ratings of severity of illness. In this respect, the addition of
associated with care complexity, such as severity of illness, ratings by nurses may enhance the validity of the care com-
psychiatric comorbidity, and frailty, the concept of com- plexity concept because nurses focus on different aspects of
plexity with respect to general hospital care is mentioned the care delivery process. For example, nurses sometimes
in only a few studies ™! from perspectives that seem dif- seem more proficient than the medical staff in identifying
ficult to reconcile. Indicators of care complexity include patients with psychiatric disordef$These studies all used
long hospital stay? **readmissiot>**admissionto nurs-  subjective judgments to detect patients at risk for specific
ing home after discharg€;’>1® nonmedical hospital complex care needs. In our study, subjective judgments by
days!” and medical complicatior’$.Although separately  doctors and nurses were obtained at discharge to identify
these indicators have been studied extensively, an inte-retrospectively information about the complexity of the care
grated approach is lacking. We present here an assessmeigiven during the patient’s hospital stay.
strategy of care complexity whose applicability and gener- A potential weakness of this method, however, is doc-
alizability has been tested in a multisample design. tor and nurse subjectivity. Therefore, we included objective
One method of measuring care complexity is by length indicators of care complexity. Complexity in hospital care
of stay (LOS). The more difficult it is to treat a patient, the includes three relevant constructs: 1) uncertainty of the di-
more likely it will be that the patient will stay longer inthe agnosis or treatment, 2) multiple treatment interventions,
hospital. LOS is perhaps the most common measure ofand 3) the need for consults by other medical and para-
hospital functioning, which can be easily and reliably mea- medical specialists. Each of these constructs is related to
sured and represents both clinical outcome and costs ofall participants in the process of hospital-based service de-
care’®?°Also, because health care providers have a keenlivery.
interest in the population of patients who use a dispropor- Uncertainty about diagnosis has been discussed in the
tionate share of resources, studies have been conducted ttiterature? The number of diagnostic and laboratory tests
show the variables associated with LE/3.0S is a hos- conducted during hospital stays is an indicator of the un-
pital characteristic related to several patient/disease char-certainty of diagnosis and/or treatment. The literature also
acteristics, like severity of illness, functional status, and shows evidence of an association between multiple diag-
psychiatric comorbidity. However, LOS should not be the noses and health care é3and between the results of lab-
sole criterion for determining care complexity because it oratory tests and LOS, independent of DRG# partic-
does not address the difficulty of the treatment, including ular, requests for further testing during the hospital stay
the number of health care professional involved or the suggests diagnostic uncertainty or a need to monitor prog-
number of interventions conducted. Although it can be ar- ress, which is also less dependent on the policy of hospitals
gued that difficulty of treatment and LOS are associdted, or individual doctors.
there are examples where such an association is missing. Multiple treatments is another construct that indicates
Care complexity has also been assessed by means otare complexity. Multiple treatments complicate care de-
surveying the health care professionals directly. One ex- livery because multiple treatments require more elaborate
ample is the use of clinicians’ predictions (at admission) treatment strategies and collaboration among treatment
of patient risk for nursing home placemeénin this study, professionals. Patient medications can be a useful indicator
the researcher found a high agreement between nursespf care complexity. Treatment plans that include a multiple
physicians, and social workers but also a general under-medications have the potential for complex drug interac-
estimation of risk for nursing home placement, believed to tions and require careful monitoring. In addition, some re-
be caused by not fully appreciating mental and functional searchers argue that the number of medications prescribed
impairment as risk factors. In another stidgelleher de- can be used as an indicator of chronicity of diseédsehich

Psychosomatics 42:3, May-June 2001 205



Care Complexity

is related to both health care use and an increased risk ofmission nurse and the discharge nurse were the same per-
psychopatholog$?—2" Specific interventions provided by the  son only for a minority of the patients in this study. The
nursing staff, such as the use of artificial respiration, oxygen, admission physician and the discharge physician were the
or intravenous lines, also might serve as an indicator of com- same. The data used in our analyses were collected during
plex care. Many nursing care interventions reflect the time hospital stay and at a patient discharge and did not include
spent treating a patient and the skill level required and are admission risk variables and patient interview.

therefore indicative of resource consumptf8miccording

to Halloran et al?’ 20%—-30% percent of total hospital ex- Variables
pense is attributable to the nursing care. Prescott and col- I
league-?®found that their instrument [Patient Intensity for The LOS, number of days with diagnostic procedures,

Nursing Index (PINI)] is related to a range of relevant care number of days with laboratory tests, number of medica-
indicators, including LOS and comorbidity. In particular, tions, and number of medical and paramedical consulta-
nonstandard or additional nursing care may be related to caretions were scored from the medical chart based on a scoring
complexity because it reflects both the time spent and theprotocol. A series of 13 nurse intervention categories was
skills needed to perform treatment. scored daily by the ward nurse based on a list derived from
Finally, we considered the need to consult other medi- the PINI with adjustments made in collaboration with the
cal and paramedical specialists by the ward doctor as anhead nurses of the Vrije Universiteit Hospital in Amster-
indicator of care complexity. For example, the association dam: 1) patient fully bedridden; 2) patient fully ADL (ac-
between psychiatric consultations and high care complex-tivities of daily living) dependent; 3) more than standard
ity has been frequently described in the literatifré:Pa- monitoring (neurological excluded); 4) neurological moni-
tients referred to C-L psychiatry tend to have long hospital toring; 5) special care for scars and wounds; 6) airway
stays, often twice as long as patients not referred to C-L cleaning; 7) artificial respiration; 8) use of nasal oxygen;
psychiatry?33t 9) drains; 10) intravenous lines; 11) nasal tube feeding;
We hypothesize that care complexity can be measured12) hemofiltration; and 13) total parenteral nutrition. All
by means of LOS, ratings by doctors and nurses, and aitems were scored yes (1) or no (0) and were summed over
series objective indicators and examined whether an as-the total hospital stay. Two subjective complexity ratings
sessment strategy of care complexity using these four con-were made by the doctor and two by the nurse at discharge
cepts is a valid indicator of care complexity in a general on four-point scales (No, Mild, Moderate, Severe; scored
internal medical ward. In our two companion articles in 1-4). The first subjective complexity rating was the ques-
this issue, risk factors for care complexity and an instru- tion: “Has this patient required complex medical or nursing

ment to predict care complexity are descriiéé’ care?” (to the doctor or the nurse, respectively). The second
subjective complexity rating was the question: “Has the
METHODS organization of care during hospital stay been complex?”
Design Sample
This study was part of the Biomedl Risk Factor Patients were included who were admitted consecu-

Study?**>the main goal of which was to improve detection tively to 1 of 11 general internal medical wards of 7 Eu-
and treatment of patients with combined medical and psy- ropean countries during 1996 and 1997. Patients were in-
chiatric problems. The study had a cohort design: patientscluded only if they were admitted directly (not through
were included at their admission and followed through another ward or hospital) and stayed at least one night.
their hospital stay until discharge. At admission, the phy- Patients who could not be interviewed due to the severity
sician and nurse made a series of ratings about severity ofof their illness or because of organizational difficulties and
illness and predictions of care complexity. Within the first those who did not consent were excluded. Patients who
3 days of admission, an extensive structured patient inter-died during admission were removed from the sample, re-
view was conducted by a trained health care professionalsulting in a sample of 2,158 patients from 7 countries. Fig-
(i.e., a nurse, medical student, or doctor). At discharge, theure 1 shows the patient flow chart; a more detailed descrip-
physician and nurse made a series of ratings reflecting thetion of the sample is described elsewh&te.

complexity of the care that the patient received. The ad- Data from 166 patients were also added. Of these, no
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patient interview was conducted in order to reduce the se- We expect that this bias applies to the other partici-
lection bias due to the interviewability of patients. The re- pating centers. In the other centers, it proved difficult to
sulting total sample was 2,325 patients. collect data on patients who could not be included in the
An analysis of the excluded patients was conducted on study. In the Dutch sample, 66% of the patients meeting
the patients from the Vrije Universiteit Hospital. We ex- the inclusion criteria were interviewed. From Figure 1, it
amined whether there were selection biases in obtainingcan be calculated that in the remaining samples this per-
the patients for analysis. Two stages of the selection pro- centage is 86% [(2,259-139)/(2,781-212)]. This much
cess were studied: 1) from all patients admitted to those higher percentage does not suggest that more patients were
meeting the inclusion criteria, 2) from those meeting the interviewed in the other hospitals but that some of the ex-
inclusion criteria to those actually studied. For the first step, cluded patients were not counted. Only some of the par-
patients that met the inclusion criteria=€ 212) were com- ticipating centers were able to provide information about
pared with a random sample of all patients admitted during patients not interviewed (in totah=166). These patients
the year 1995(=200) by means of Mann-Whitney-test were included in the analyses of the present paper.
or chi-square test where appropriate. No differences were Of the total sample, consisting of seven national sam-
found on average LOS, average age, proportion of men toples, those countries that had comparable correlations
women, or death ratio. Therefore, it seems that the inclu- among the complexity indicators were selected. This is a
sion criteria themselves did not result in selection bias.  prerequisite for conducting a confirmatory factor analysis.
For the second selection step, all interviewed patients A multisample test of the equality of correlation matrites
(n=139), including three who died during hospital stay, resulted in a selection of three national samples on which
were compared with all noninterviewed patients=(73) the analyses were conducted [Portugal, Germany, and the
by means of Mann-Whitney-test or chi-square testwhere  Netherlandsy?=253.7;v=45; y?/v=2.57; Comparative
appropriate. Significant differences were found on three Fit Index (CFI)=0.97] from four hospitals (Amsterdam,
variables: excluded patients had a higher risk of death Vrije Universiteit; Lisbon, Hospital Amadora-Sintra; Frei-
during stay, they suffered more frequently from a life- burg, Albert Ludwigs Universitaet; Luebeck, Universitaet
threatening illness, and they received more nonstandardzu Luebeck, TotaN=834).
nursing care interventions. This is explained by the severity

of their illness at admission as a reason for exclusion. In Data Analysis
practice, it often proved difficult to distinguish between -
severity of illness and refusal as reasons for exclusion be- By means of confirmatory factor analysis, the corre-
cause sometimes patients refused participation becauséational structure of the complexity indicators was esti-
they were too ill to undergo an interview. mated by specifying latent factors that account for the mea-
FIGURE 1. Patient flow chart
Admitted Met inclusion Included in Analyzed
criteria the study
n=2,781 n=2,259 n=2,158
Excluded at Excluded Excluded at
admission: day 1-3: discharge:
day admissions no consent not alive
from other too il missing
ward organizational
or hospital difficulties
n=522 n=121
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sured variables. Discussion of the theoretical basis for this transformed care complexity indicators over all patients.
can be found elsewhefé.The program EQS Structural — Significantly positive correlations were found among all
Equation$®3® was used to run the analyses, which uses indicators. The two complexity ratings by both the doctor
maximum likelihood for the estimation of parameters. A and the nurse were strongly associated (0.85 and 0.78). The
four-factor model was anticipated, consisting of LOS (1 correlations among the five objective complexity indicators
variable), objective complexity (5 variables), subjective (days with diagnostic tests, days with laboratory tests, med-
complexity—nurse (2 variables), and subjective complexity— ications, nurse interventions, and consultations) range from
doctor (2 variables). Models were tested by means of a 0.30 to 0.65. Because LOS is strongly associated to the
multisample testing procedure, which provides information objective complexity indicators, apart from the proposed
on the cross-sample tenability of the model. Models were four-factor model, the fit of a three-factor model should
evaluated by means of the CFI, which is relatively stable also be considered where LOS and objective complexity
at all sample size® The CFl reflects the relative goodness are loading on one factor together.
of fit compared to a null model, which indicates no mutual A restricted four-factor model, in which factor load-
influences among variables, and should be at least 0.90. ASngs and factor intercorrelations were forced to be equal
LOS and the objective complexity indicators had skewed across samples, fit the data well according to the fit index
distributions, these variables were recalculated by means(y>=418.6; di=114; CFI=0.93). Still, the LaGrange
of a natural logarithmic transformation, resulting in ap- Multiplier Test suggested dropping two equality con-
proximately normal distributions. straints, both dealing with the factor loadings of consulta-
tions. Dropping the two constraints led to a slightly im-
proved fit in terms of the CFI (Table 3). This model
RESULTS highlighted differences in the standardized factor loadings
of consultations on the objective complexity factor across
Table 1 shows a description of the sample admission datathe three samples (Dutch sample, 0.55; Portuguese sample,
and complexity indicators. The samples are comparable 0.34; German sample, 0.60). Excluding consultations from
with respect to admission data. The German samples, how-the objective complexity factor did not lead to an improved
ever, show relatively high scores on the number of days fit. Finally, reducing the number of factors to three (sub-
with laboratory and diagnostic tests; in the sample from jective complexity—doctor, subjective complexity—nurse,
Luebeck, high scores on the number of nurse interventionsand a factor representing both LOS and objective com-
and consultations were found. plexity) resulted in a nonconverging model.
Table 2 shows the Pearson correlations among the In Figure 2, the standardized factor loadings and in-

TABLE 1. Admission data and complexity indicators
The Netherlands Portugal Germany: Freilburg  Germany: Luebeck Total
Patientsn 201 117 142 384 844
Admission data
Age, means SD 58.7+20.3 55.4+20.0 54.5-17.1 63.2-15.6 59.6+18.0
Proportion male, % 47 51 45 43 45
Proportion unplanned admissions,% 64 98 51 83 75
Admission from home,% 92 84 84 88 88
Admission from institution, nursing home 4 7 2 6 4
or mental hospital,%
Complexity indicators, means+ SD
LOS 11.2+10.3 12.716.2 11.6-9.9 13.5+11.3 12.5-11.7
Complexity of care (doctor) 1508 1.9+0.9 2.2+0.9 2.3+0.9 2.1+0.9
Complexity of organization (doctor) 150.8 1.9+0.8 2.2+0.9 2.1+0.7 2.1+0.9
Complexity of care (nurse) 100.9 1.8+0.9 2.3+1.1 2.1+0.8 2.1+0.9
Complexity of organization (nurse) 1470.9 1.7+0.8 2.3+0.9 2.3+0.9 2.0£0.8
Days with diagnostic tests 2462.7 2.7+21 6.2+6.0 5.8+4.4 4.7+4.4
Days with laboratory tests 5833.4 4.1+2.9 7.4+6.1 8.5+7.3 6.9+6.1
Medications 8.%5.3 7.2+45 9.3+6.7 10.1+5.8 9.1+5.8
Nurse interventions 13:820.4 13.8-16.3 16.4-19.8 28.8-28.8 21.1+x25.1
Consultations 1.222 1.5+0.7 2.8+3.3 10.2£8.0 57+7.1
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tercorrelations of the most restricted four-factor model after acute help for the somatic problem. Then consider a

from Table 2 are presented. patient with an extended hospital stay that is caused by a
placement problem. Although objectively not complicated,
DISCUSSION the patient cannot leave the hospital because of suboptimal

postdischarge care. In addition, the doctor and nurse may
Our four-factor model describes the interrelations among a not agree here; although the doctor may think this patient
set of 10 hypothesized complexity indicators in three com- requires uncomplicated care, from the nurses’ perspective
parable patient samples. As we anticipated, we found athe patient needs complex care related to walking or at-
high correlation between LOS and the objective complex- tending to ADL.

ity factor in this model. Patients needing many interven- In our study, the doctors’ and nurses’ complexity fac-
tions from doctors, nurses, and other medical and para-tors were not very strongly interrelated, highlighting such
medical consultants during their hospitalization are likely different foci of attention. Moreover, the doctors’ ratings
not to be discharged quickly. We also found, however, that were more strongly associated with both the objectively
complexity and LOS, though highly correlated, are not the measured complexity indicators and with LOS than were
same. The objective complexity indicators together repre- the nurses’ ratings. Specifically, whereas the doctors rat-
sent something more than simply the duration of care. In- ings were associated with all objective complexity indi-
terestingly, both the doctors’ and the nurses’ complexity cators, the correlations between the nurses’ ratings with
factors were more strongly associated with the objective consultations and the number of days on which there were
complexity factor than with LOS, indicating that the ob- diagnostic procedures were lower than the rest. These dif-
jective complexity factor better described what they felt ferences between their complexity judgments reflect dif-
were complex patients. ferent perspectives on a patient’s care, which should be

The somewhat weaker associations between LOS andaccounted for in a measurement of complexity.

the subjective complexity factors can be illustrated by two In the introduction, we described the need for an as-
types of patients. First, consider a patient who attempted sessment strategy of care complexity. Our findings support
suicide but who is only briefly admitted to the hospital. a multidimensional model of complexity. The measure-
Although this patient was treated intensively and judged to ment of complexity can not therefore be based on LOS
be a difficult patient by doctors and nurses, the patient did alone. Instead, judgments of complexity by both doctors
not stay very long and was placed in a psychiatric hospital and nurses and objective criteria assessing complexity

TABLE 2. Correlations among the complexity indicators

1 2 3 4 5 6 7 8 9 10
1.LOS 0.46 0.43 0.32 0.29 0.69 0.60 0.54 0.45 0|57
2. Complexity of care (doctor) 0.85 0.32 0.32 0.48 0.49 0.40 0.42 A2
3. Complexity or organization (doctor) 0.32 0.35 0.45 0.49 0.36 0.44 .39
4. Complexity of care (nurse) 0.78 0.39 0.31 0.38 0.21 0.41
5. Complexity of organization (nurse) 0.36 0.35 0.34 0.26 0/35
6. Days with laboratory tests 0.65 0.54 0.52 0.56
7. Days with diagnostic procedures 0.41 0.67 0.47
8. Medications 0.30 0.51
9. Consultations 0.47

10. Nurse interventions

Note: All correlations statistically significant whes=0.05

TABLE 3. Goodness-of-fit after dropping equality restrictions

x2lv CFI Ay2 Adf P (Ayx2)
Equal loadings and equal correlations restricted 3.67 0.93 - - =
Dropping equality of factor loading consultations of the Portuguese sample 3.5 0.94 23.4 1 <0.01
Dropping equality of factor loading consultations of the Portuguese and Dutch samples 3.34 0.94 21.3 1<0.01
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should be used. Because objective care complexity indi- tutions by linking complexity to admission risk variables
cators are strongly dependent on a hospital’'s case mix andand in this way create a detection instrument.

policy (for example the availability of specific services like With this goal in mind, we performed a subsequent
social work or medical psychology or the availability of ~study in which the 10 complexity indicators were used to
protocols for complex patients like delirium prevention), determine a list of admission risk factors for complex-
such an index might be best developed using local circum- jty 3233 From an extensive list of potential risk factors for
stances. In this study we found, for example, after remov- complexity mentioned in the literature, we developed a risk
ing those samples from the analyses which we knew score, linearly related to all complexity indicators across
showed substantial differences, a differential contribution {he national samples. Using this risk score together with a
of the number of consultations to the complexity factor ethod of integrating diagnostic informatié#5twe pres-
across the samples still existed. When considering the dif- ot a1 alternative way of screening for patients requiring
ferences between the samples on this variable, this is notComplex care in the general hospitalThe main advan-

surp:smg., d. th |  thi tages of this approach are that health care becomes pre-
S weve stat_e ’_t e_ relevancy (_) this measurement ventive and can be planned at admission, as opposed to
model of complexity lies in the detection and treatment of . . L . )
) . ) : N reacting to patient complications in the course of hospital-
patients who might benefit from interdisciplinary care. ._ . . .
ization. Perhaps even more importantly, this approach al-

Currently, one of two strategies is generally adopted: . . .
. lows for the selection of a relevant patient group in a stan-
1) referral of complex patients by doctors (or nurses) based ) i o
dardized way, rather than being dependent on subjective

on their subjective decision, often late and urgénte- )
referral filters.

sulting in underdetection of psychiatric comorbid ca®es, ) ) .
presumably biased toward those patients representing be- " @n erawhere LOS |n,creasmgly reflects a hospital's
havioral problems to the health care professioflst policy rather than a patient’s care needs, attention should

2) some form of integrated care, such as postdischargebe paid to the difficulty of managing a patient through the
planning®? interdisciplinary round$, or psychogeriatric ~ course of hospitalization and the patient’s access to post-
care coordinatiof.Although the second option appears to discharge health care. The conception of care complexity
be the most effective and efficient according to a series of may help in this regard. Although we recognize that our
interventions studies, it may be either overconclusive when measurement model of care complexity may need refine-
applied to all patients or simply not used in clinical practice ment to overcome local hospital circumstances, the find-
because of the lack of an appropriate screening method.ings of our study support this model. In addition, our find-
Application of our findings could be done by other insti- ings shed new light on the process of detecting patients

FIGURE 2. Four-factor model of complexity: factor loadings and intercorrelations

0.90 Laboratory

Medications

0.86
Length of stay Objective complexity 0.665 Consultations
0.33 0.58 048 0.70 Nurse care
0.48 '
0.92 ( Complexity-doctor Complexity-nurse
0.37 Q.88
Care Care
Organization 0.85 Organization
0.88 .
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who might benefit from interdisciplinary health care pro-
grams.

The authors thank Friedrich C. Stiefel for his helpful
comments on drafts of this manuscript and Gian Maria

de Jongeet al.

Galeazzi, Cristina Barbieri, and Roberta Poletti for their
help with data collection.

This study was conducted within the framework of Eu-

ropean Union BIOMED1 Grant BMH1-CT93-118b.

References

1. Curley C, McEachern JE, Speroff T: A firm trial of interdisciplin-
ary rounds on the inpatient medical wards. Med Care 1998;
36:AS4-AS12

2.Stuck AE, Siu AL, Wieland GD, et al: Comprehensive geriatric
assessment: a meta-analysis of controlled trials. Lancet 1993;
342:1032-1035

3. Slaets JPJ, Kauffmann RH, Duivenvoorden HJ, et al: A random-
ized trial of geriatric liaison intervention in elderly medical in-
patients. Psychosom Med 1997; 59:585-591

4.Inouye SK, Bogardus ST, Charpentier PA, et al: A multicompo-
nent intervention to prevent delirium in hospitalized older pa-
tients. N Engl J Med 1999; 340:669-676

5. Strain JJ, Lyons JS, Hammer JS, et al: Cost offset from a psychi-
atric consultation-liaison intervention with elderly hip fracture pa-
tients. Am J Psychiatry 1991; 148:1044-1048

6. Mumford E, Schlesinger HJ, Glass GV: The effects of psycholog-
ical intervention on recovery from surgery and heart attacks: an
analysis of the literature. American Journal of Psychology Health
1982; 72:141-151

7.Evans RL, Hendricks RD: Evaluating hospital discharge planning:
a randomized clinical trial. Med Care 1993; 31:358-370

8. Kelleher C: Relationship of physician ratings of severity of illness
and difficulty of clinical management to length of stay. Health
Serv Res 1993; 27:841-855

9. Schoonhoven CB, Scott WR, Flood AB, et al: Measuring the com-
plexity and uncertainty of surgery and post-surgical care. Med
Care 1980; 18:893-915

10.lezzoni LI: Severity of illness measures. Comments and caveats.
Med Care 1990; 28:757-761

11.Soeken KL, Prescott PA: Patient Intensity for Nursing Index: the
measurement model. Research in Nursing and Health 1991;
14:297-304

12.Fetter R, Shin Y, Freeman J, et al: Case-mix definition by diag-
nosis-related groups. Med Care 1980; 18:1-53

13.Evans RL, Hendricks RD, Lawrence KV, et al: Identifying factors

associated with health care use: a hospital-based risk screening

index. Social Science and Medicine 1988; 27:947-954

14.Winograd CH, Gerety MG, Chung M, et al: Screening for frailty:
criteria and predictors of outcomes. J Am Geriatr Soc 1991,
39:778-784

15.Hickam DH, Hedrick SC, Gorton A: Clinicians’ predictions of
home placement for hospitalized patients. J Am Geriatr Soc 1991,
39:176-180

16.Narain M, Rubenstein LZ, Wieland GD, et al: Predictors of im-
mediate and 6-month outcomes in hospitalized elderly patients:
the importance of functional status. J Am Geriatr Soc 1988;
36:775-783

17.Glass RI, Mulvihill MN, Smith H, et al: The 4 score: an index for
predicting a patient’s non-medical hospital days. American Jour-
nal of Psychology and Health 1977; 67:751-755

18.lezzoni LI, Daley J, Heeren T, et al: Identifying complications of
care using administrative data. Med Care 1994; 32:700-715

19. Stoskopf C, Horn SD: Predicting length of stay for patients with
psychoses. Health Serv Res 1992; 26:743-766

20. Westert GP, Nieboer AP, Groenwegen PP: Variation in duration
of hospital days between hospitals and between doctors within
hospitals. Social Science and Medicine 1993; 37:833—839

21. Marchette L, Holloman F: Length of stay. Significant variables. J
Nurs Admin 1986; 16:12—-19

22. Silverstone PH: Prevalence of psychiatric disorders in medical
patients. J Nerv Ment Dis 1996; 184:43-51

23. Opmeer, BC: Patterns of C-L service delivery in Europe. Am-
sterdam, Vrije Universiteit Press, 1999

24. Mozes B, Easterling J, Sheiner LB, et al: Case-mix adjustment
using objective measures of severity: the case for laboratory data.
Health Serv Res 1994; 28:689-712

25. Von Korff M, Wagner EH, Saunders K: A chronic disease score
from automated pharmacy data. J Clin Epidemiol 1992; 45:197—
203

26. Wells KB, Golding JM, Burnam MA: Psychiatric disorder in a
sample of the general population with and without chronic medi-
cal conditions. Am J Psychiatry 1988; 145:976-981

27. Katon WJ, Von Korff M, Lin E, et al: High utilizers of medical
care, DSM-III-R diagnoses and treatment needs. Gen Hosp Psy-
chiatry 1990; 12:355-362

28. Prescott PA, Ryan JW, Soeken KL, et al: The patient intensity for
nursing index: a validity assessment. Research in Nursing and
Health 1991; 14:213-221

29. Halloran EJ, Patterson C, Kiley M: Case-mix: matching patient
need with nursing resource. Nursing Management 1987; 18:27—
36

30. Wallen J, Pincus HA, Goldman HH, et al: Psychiatric consultation
in short-term general hospitals. Arch Gen Psychiatry 1987;
44:163-168

31. Huyse FJ, Herzog T, Lobo A, et al: Detection and treatment of
mental disorders in general health care. European Psychiatry
1997; 12:70-78

32. Jonge P de, Huyse FJ, Herzog T, et al: Risk factors for complex
care needs in general medical inpatients: results from a European
study. Psychosomatics 2001; 42:213-221

33.Huyse FJ, Jonge de P, Lobo A, et al: COMPRI—an instrument to
detect patients with complex care needs: results from a European
study. Psychosomatics 2001; 42:222—-228

34.Huyse FJ, Herzog T, Malt UF, et al: A screening instrument for
the detection of psychosocial risk factors in patients admitted to
general hospital wards, in Biomedical and Health Research, The
Biomedl Programme, edited by Baert A. Amsterdam, IOS Press,
1995

35.de Jonge P: Detection of complex patients in the general hospital:
from psychiatric comorbidity to care complexity. Amsterdam,
Thela Thesis, 1999

36.Bentler PM: EQS Structural Equations Program Manual. Encino,
CA, Multivariate Software, Inc., 1995

37.Bollen KA: Structural Equations With Latent Variables. New
York, Wiley, 1989

Psychosomatics 42:3, May-June 2001

211



Care Complexity

38.Byrne BM: Structural Equation Modeling With EQS and EQS/
Windows. Thousand Oaks, CA, Sage, 1994

39.Bentler PM: Comparative fit indexes in structural models. Psychol
Bull 1988; 107:238-246

40.Mayou R, Hawton KE: Psychiatric disorder in the general hos-
pital. Br J Psychiatry 1986; 149:172—-190

41.Maguire GP, Julier DL, Hawton KE, et al: Psychiatric morbidity
and referral on two general medical wards. Br Med J 1974; 1:268—
270

42.Naylor MD, Brooten D, Campbell R, et al: Comprehensive dis-
charge planning and home follow-up of hospitalized elders.
JAMA 1999; 281:613-620

43.Huyse FJ, Lyons JS, Stiefel FC, et al: INTERMED: a method to
assess health service needs: I. Development and reliability. Gen
Hosp Psychiatry 1999; 21:39-48

44, Stiefel FC, de Jonge P, Huyse FJ, et al: INTERMED: a method to
assess health service needs: Il. Results on its validity and clinical
use. Gen Hosp Psychiatry 1999; 21:49-56

45.de Jonge P, Huyse FJ, Ruinemans GMF, et al: The timing of psy-
chiatric consultation: the impact of social vulnerabliity and level
of psychiatric dysfunction. Psychosomatics 2000; 41:505-511

46.de Jonge P, Huyse FJ, Stiefel FC, et al: INTERMED: a clinical
instrument for biopsychosocial assessment. Psychosomatics 2001;
42:106-109

47.Mazzocato C, Stiefel FC, de Jonge P, et al: Comprehensive as-
sessment of patients in palliative care: a descriptive study utilizing
the INTERMED. Journal of Pain and Symptom Management
2000; 19:83-90

48. Stiefel FC, de Jonge P, Huyse FJ, et al: Intermed: an integrated
assessment and classification system for case complexity: results
of patients in different phases of disability due to low back pain.
Spine 1999; 24:378-385

49.Fischer CJ, Stiefel FC, de Jonge P: Case complexity and clinical
outcome in diabetes mellitus: a prospective study using the IN-
TERMED. Diabetes and Metabolism 2000; 26:295-302

50.Koch N, Stiefel FC, de Jonge P, et al: Identification of complex
patients with rheumatoid arthritis and increased health care utili-
zation. Arthritis Care and Research, in press.

51.Huyse FJ, Lyons JS, Stiefel FC, et al: Operationalizing the bio-
psychosocial model: the INTERMED. Psychosomatics 2001;
42:1-9

212

Psychosomatics 42:3, May-June 2001



