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Delirium in Patient with Hip Fracture is Related High Mortality: A National Cohort Study
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Purpose: The purpose of this study was to analyze the association between mortality and the preva-
lence of delirium in patients with hip fracture using national claim data.

Method: This cohort study was conducted from 2010 to 2013, including diagnostic criteria for hip frac-
tures (femoral neck fractures or femur fractures) over 50 years of age. Operational definitions of de-
lirium include disease code and drug use. The mortality rate was calculated using the Charlson’s co-
morbidity index and statistically analyzed using the Cox proportional hazards regression analysis.
Results: A total of 1,587 patients, 209 patients (13.2%) had delirium during hospitalization (66 (31.6%)
in males, 143 (68.4%) in females). After adjusting for the comorbidity index, the mortality rate in pa-
tients with postoperative delirium was 1.42 times higher than for the patients without delirium during
over a mean 17-month follow-up (HR = 1.42, 95% Cl; 1.07-1.87, p = 0.007). During the follow-up dura-
tion at four years, the cumulative mortality rates were higher in the delirium group (24.3% at one year,
31.8% at two years, 35.8% at three years, and 37.8% at four years, respectively) than in the non-delirium
group (14.8% at one year, 21.7% at two years, 24.9% at three years, and 25.5% at four years, respectively).
Conclusion: In this nationwide study, the prevalence of delirium during the hospital stay after hip frac-
ture surgery was 13.2% and the mortality rate in patients with postoperative delirium was 1.42 times

higher than for the patients without delirium during a mean 17-month follow-up.

Copyright © 2021, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

1. Introduction

The aging of the world’s population has been a global trend and
the increased life expectancy of the elderly population has resulted
in increasing numbers of osteoporotic fractures.™ Among these
osteoporotic fractures, hip fractures are most important and serious
events because of high mortality, decreased morbidity, and reduced
health related quality of life.

Delirium is the most common complication of hip fractures and
the prevalence of delirium in elderly patients with hip fractures
varies from 4% to 53%.%° Delirium after hip fractures is a crucial
risk factor which influences longer hospitalization, worsening func-
tional ability, increasing healthcare costs, and high mortality.z’e'7

So far, most reported studies regarding prevalence and prog-
nosis of delirium after hip fracture have been performing mostly
small-scale retrospective hospital-based studies for several de-
cades.®®° Thus, we designed the large-scale population based study
using the nationwide claim database.

The purpose of this study was to assess the prevalence of de-
lirium, long-term mortality during four years follow-up period, and
the association between mortality and delirium in patients with a hip
fracture.

* Corresponding author. Department of Orthopaedic Surgery, Gyeongsang National
University Hospital, 90 Chilamdong, Jinju, Gyeongnamdo 660-702, Republic of Korea.
E-mail address: furim@hanmail.net (J.-1. Yoo)

2. Materials and method
2.1. Data source

This study used data derived from the Korean National Health
Insurance (KNHI) claims database 2002—2013. The National Health
Insurance Corporation collects cohort data representative of the
country’s population. The health insurance sample cohort covers
1,025,340 subjects (2.2% of the population) based on a random st-
ratification according to sex, age, and income level of the population
(47,851,928 subjects). The database includes information pertaining
to reimbursement for each medical service including basic patient
demographics, clinic or hospital identifiers, disease code, costs in-
curred, results of health screening, individual/family health history,
health behavior, and information related to cause of death.'®

Ethical approval for this study was granted by the institutional
review board of Chung-Ang University Hospital (IRB No. C2014086
(1282)). The requirement for informed consent was waived because
the study was based on routinely collected administrative and claims
data.

2.2. Subjects

This study cohort was constructed by the inclusion criteria of
diagnosis of hip fracture (femoral neck fracture or intertrochanteric
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fracture) 2010-2013, and age 50 or older. Hip fractures require hos-
pitalizations and surgical intervention, and are recorded prospec-
tively nationwide using ICD-10 codes. To identify osteoporotic hip
fractures, selected ICD-10 codes, a minimum cutoff value of 50
years, and a maximum cutoff value of 100 years were used.318-20
First, hip fracture was defined as those requiring hospitalization with
diagnosis of femoral neck fractures (ICD-10 S720) or intertrochan-
teric fracture (ICD-10 S721). We limited the cohort to those patients
that underwent one of the following seven procedures: open reduc-
tion of fractured extremity — femur, closed pinning — femur, exter-
nal fixation — pelvis/femur, closed reduction of fractured extremity
— pelvis/femur, bone traction, skin traction, or hemiarthroplasty —
hip, described as elsewhere.'*2 If an individual was admitted more
than once within six months for a hip fracture, this was considered as
the same event. Second hip fractures were defined as subsequent
hospitalization for operation with a primary diagnosis of femoral
neck fracture and intertrochanteric fracture and occurred six months
or more after the original admission.'?

2.3. Definition of delirium

We evaluated four different algorithms to identify delirium: (1)
ICD diagnosis codes alone; (2) antipsychotics use alone; (3) either
ICD diagnosis codes or antipsychotics use; and (4) both ICD diagnosis
codes and antipsychotics use. For algorithms based on ICD diagnosis
codes, delirium was considered present if any of the following 32
explicit (i.e., including the term “delirium”) or implicit ICD-9 diag-
nosis codes (e.g., “encephalopathy”) were used among the in-hos-
pital discharge codes.

For algorithms based on antipsychotics use, delirium was con-
sidered present if any antipsychotic drugs were used; in our study,
we found that only haloperidol, olanzapine, and quetiapine had
been prescribed. We did not examine other drugs that could influ-
ence risk of delirium (e.g., benzodiazepine or dexmedetomidine).:3

2.4. Mortality after postoperative delirium in patient with
hip fracture

NHIS data were merged with national mortality data from the
National Statistical Office to determine the survival of each patient
after postoperative delirium during the foIIow-up.14

2.5. Adjustment of comorbidity index

Medical comorbidities were based on the modified Charlson’s
Comorbidity Index, calculated as the sum of points awarded for dis-
ease conditions as follow: 1 point for myocardial infarction, conges-
tive heart failure, deep vein thrombosis, peripheral vascular disease,
dementia, chronic obstructive pulmonary disease, arthritis, ulcers,
or diabetes; 2 points for cancer or stroke; and 3 points for cirrhosis.
Thus, possible total scores ranged 0-15, and higher scores indicated
poorer health status.’®

2.6. Statistical analyses

To analyze the relation between recurrence of osteoporotic
fracture and death, the elapsed month from occurrence to death
was calculated, and the recurrence was calculated from the occur-
rence of the final episode until death. The cumulative incidence is
defined as the probability that a particular event, such as the oc-
currence of a specific disease, has occurred. It was calculated by
dividing the number of new re-fractures over a period by the num-
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ber of subjects at the beginning of this study.

The mortality risk was calculated using the Cox proportional
hazards regression model and the survival rate was calculated using
the life table. All database management and analyses were per-
formed using SAS statistical package version 9.4 (SAS Institute, Cary,
NC, USA).

3. Results

Among the total of 1587 patients with hip fracture, there were
461 males and 1126 females. In the total of 1587 patients, 209 pa-
tients (13.2%) had delirium during hospitalization (66 (31.6%) in
males, 143 (68.4%) in females). As age increased, the incidence of
delirium significantly increased (p = 0.002). There was no statistically
significant difference between the incidence of delirium and income
(p =0.10) and comorbidity score (p = 0.14) (Table 1).

In an analysis of mortality, mortality was 1.28 times higher in
females and 2.61 times higher in females older than age 65. After
adjusting for the comorbidity index, the mortality rate in patients
with postoperative delirium was 1.42 times higher than for the pa-
tients without delirium during a mean 17-month follow-up (HR =
1.42,95% Cl; 1.07-1.87, p = 0.007) (Table 2, Figure 1).

During the follow-up duration at four years, the cumulative
mortality rates were higher in the delirium group (24.3% at one year,
31.8% at two years, 35.8% at three years, and 37.8% at four years,
respectively) than in the non-delirium group (14.8% at one year,
21.7% at two years, 24.9% at three years, and 25.5% at four years,
respectively) (Table 3).

Table 1
Characteristics of subjects according to the presence of postoperative
delirium.

Delirium group Non-delirium group

Variables (n = 209) (n = 1378) p-value
Gender 0.414
Men 66 (31.6) 395 (28.7)
Women 143 (68.4) 983 (71.3)
Age group (year) 0.002
50-54 3(1.4) 38(2.8)
55-59 2(1.0) 49 (3.6)
60-64 3(1.4) 74 (5.4)
65-69 10 (4.8) 113 (8.3)
70-74 28 (13.4) 225(16.3)
75-79 44 (21.1) 288 (20.9)
80-84 53 (25.4) 283 (20.5)
85— 66 (31.6) 307 (22.3)
Income quintile 0.104
1 47 (22.5) 379 (27.5)
2 13(6.2) 132 (9.6)
3 23(11.0) 160 (11.6)
4 33(15.8) 22 (16.5)
5 93 (44.5) 480 (34.8)
Comorbidity score 1.13+1.38 0.98 +£1.45 0.136
Table 2
Mortality analysis for hip fracture.
Hazard ratio 95% confidence interval  p value
Gender (ref = men) 1
Women 1.284 1.137 1.469 0.004
Age (ref <65 years)
> 65 years 2.608 1.800 3.779 <.0001
Delirium (ref = no)
Yes 1.416 1.071 1.872 0.015

* Adjusted for Charlson’s comorbidity score.
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Figure 1. The mortality rate in patients according the presence of post-
operative delirium.

4. Discussion

Delirium after hip fractures is a crucial complication because of
high prevalence and mortality, decreasing morbidity, longer hospi-
talization, and hospital costs. This population based study demon-
strated that the prevalence of delirium during the hospital stay after
hip fracture surgery is 13.2% and the mortality rate in patients with
postoperative delirium is 1.42 times higher than for the patients
without delirium during a mean 17-month follow-up (HR =1.42, 95%
Cl; 1.07-1.87, p = 0.007).

Prevalence of delirium after hip fractures varies 4%-53%. In this
study, prevalence of delirium was 13.2% in patients older than age
50 with a hip fracture. The reasons of differences of prevalence of
delirium are various because of differences of patients characteris-
tics including age, gender, and other demographics including pre-
existing cognitive impairment and medical comorbidities in each
study.16 Smith, et al. analyzed a 6704 people (2090 people with
post-operative delirium) using 32 studies and reported nearly a
two-times greater probability of post-operative delirium for those
age 80 and older.Y’ Oh, et al. performed the prospective cohort
study using 431 acute hip fracture patients and found that the over-
all incidence of postoperative delirium was 34%, with males more
likely to experience postoperative delirium (44.8%) than females
(30.2%) (p = 0.004).8

Bellelli G, et al. evaluated the association between the number
of days with delirium and six-month mortality in elderly adults after
hip fracture surgery using the prospective cohort study with 199 hip
fracture patients. They found that each day of postoperative de-
lirium in the orthogeriatric unit increased the hazard of dying at six
months by 17% (hazard ratio = 1.17, 95% confidence interval = 1.07—
1.28).1°

Lee, et al. performed the study using 232 elderly patients with
hip fracture for evaluating the mortality of prolonged delirium in
elderly patients after hip fracture surgery. They reported that the
non-delirium group, 73.5% (95% confidence interval, 51.8%—-95.2%)
in the transient delirium group, and 63.6% (95% confidence interval,
35.2%—-92.1%) in the prolonged delirium group.20 In our study, dur-
ing the follow-up at four years, the cumulative mortality rates were
higher in the delirium group (24.3% at one year, 31.8% at two years,
35.8% at three years, and 37.8% at four years, respectively) than in
the non-delirium group (14.8% at one year, 21.7% at two years,
24.9% at three years, and 25.5% at four years, respectively). It has
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Table 3
Cumulative mortality rates during follow-up (2010 to 2012).

Mortality rates (%)

Year

1year 2 year 3year 4 year
Non-delirium 2010 16.61 24.72 32.84 35.06
2011 15.90 25.43 28.32 28.32
2012 12.43 15.75 15.75 15.75

Average 14.8 21.7 24.9 25.5
Delirium 2010 18.60 30.23 41.86 48.84
2011 23.40 29.79 31.91 31.91
2012 29.31 34.48 34.48 34.48

Average 24.3 31.8 35.8 37.8

been observed that the mortality rate is continuously increased in
the delirious group even after a long follow-up.

This study has several limitations. First, many risk factors such as
immobility, sensory impairment, activities of daily living, electrolyte
imbalance, and malnutrition were not considered, because the
study was based on the National Claims Registry. Second, the preva-
lence rate of delirium was underestimated. In this study, delirium
was diagnosed only by disease code and drug use. Thus, hypoactive
delirium is likely to be excluded from the study. Third, mortality from
a specific medical condition or non-medical usage was not analyzed.
Additional research studies investigating postoperative delirium and
mortality based on large-scale registry data are needed. Finally, the
number of hip fracture patients may be underestimate because that
only surgical patients were included in the operational definition.

Nevertheless, the national health insurance sample cohort data
were used to analyze the association between mortality and the
prevalence of delirium in patients with hip fracture using the na-
tional claims data.

In this nationwide study, the prevalence of delirium during the
hospital stay after hip fracture surgery was 13.2% and the mortality
rate in patients with postoperative delirium was 1.42 times higher
than for the patients without delirium during a mean 17-month fol-
low-up.
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