Traumatic Falls, Comorbid Diseases, Hospital Stays and Discharge: Does a Disease Make the Difference?
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Data Analysis

Background
•

Falls lead to diminished function, causing injury, activity limitations, fear of falling and subsequent loss of
mobility 1.
•

•

•

According to the National Trauma Data Base, falls accounted for 44.18% of trauma codes
nationwide in 2016 4.
67% of trauma code activations are caused by falls in M acomb County, M I

Previous studies have investigated possible associations between comorbid conditions. Various factors have
been used as prognostic indicators for posttraumatic fall patient recovery, including hospital length of stay, inhospital complications, hospital discharge assignments and mortality rates 6-11.

•

Overall, the literature appears controversial with conflicting data and use of different variables, making direct
comparisons between different studies difficult.

•

It is conceivable that any association between comorbid conditions and posttraumatic fall outcomes are
studied from an economic scope.
•

•

•

Discussion

Statistical analysis consisted of student’s two sample t-tests to analyze hospital length of stay data.
Chi-square tests were calculated to compare the discharge data in each patient cohort compared to healthy patients.
P-values less than 0.05 were deemed significant and noted with one asterisk in the data tables (*); p-values less than 0.01
were deemed highly significant and noted with two asterisks (**).
Our study included 6 different patient groups: healthy (no comorbid conditions); diabetes; hypertension; smoker;
hypertension and smoker; hypertension and diabetes. In all, our study included 921 patient falls (Table 1).

In one recent study involving diabetic patients, the median cost of care was $440.45 per
fall.12

In the present study, we aimed to identify hospital length of stay and discharge patterns for posttraumatic fall
patients in M acomb County, M ichigan, based on the presence or absence of underlying comorbid conditions,
including diabetes, hypertension and smoking.

Hypothesis

•

•
•
•
•
•

•

Patients with diabetes, hypertension or a combination of both conditions received a higher proportion of
complicated discharges after a fall compared to healthy patients (table 3).

•

Smokers and smokers with hypertension displayed a similar discharge pattern compared to healthy patients
(table 3).

•

Prior studies have explored how comorbid conditions impact posttraumatic fall prognosis 6-11:

N

% of Study Population

None

494

53.6

•

Patients with diabetes have not demonstrated longer total hospital length of stays
compared to healthy patients after a fall6.

Diabetes

102

11.1

•

During a hospital stay, diabetic patients required longer intensive care unit treatment 6,7

Hypertension

124

13.5

•

During a hospital stay, diabetic patients had a higher incidence of postoperative infection
rates compared to healthy posttraumatic fall patient counterparts 8.

Sm oker

93

10.1

•

Hypertension and Sm oker

55

5.9

Other studies have used overall mortality rates as prognostic indicators of posttraumatic fall
recovery. In these studies, some investigators identified an association between diabetes
and higher mortality rates in posttraumatic fall patients, while other investigators have
demonstrated no such association 10,11.

Hypertension and Diabetes

53

5.8

•

Total

921

100

Conversely, one study identified the designated trauma level of a hospital as the factor
impacting a posttraumatic fall patient’s discharge assignment, not the patient’s comorbid
disease 9.

•

Overall, the mixed literature appears to be inconclusive regarding how comorbid conditions
effect posttraumatic fall recovery.

Table 1: Study population summary, including numbers and percentages of the total population
within each comorbidity group studied.

•
•
•

A retrospective review of all posttraumatic fall patients presenting to our institution’s emergency department
dating from January 2016 to December 2017 was performed.
The hospital’s electronic trauma data base was utilized to obtain the presence of comorbid disease, hospital
length of stay and discharge assignment for each patient.
At our institution, patients received discharge assignments based on a multidisciplinary medical team
approach; this included physical therapy evaluations, coordination with a case manager and communication
amongst physicians.
We attempted to standardize traumatic falls for analysis by only including falls under 1 meter in height from
the ground.
The study age range was limited to 20-70 years old to provide some control over age-related confounding
variables of the very young and very old.
Diabetes, hypertension and smoking were the comorbid conditions included in the study. Patients with other
comorbid diseases, such as atrial fibrillation, were not included in the study.
Occasional incomplete values were encountered in the hospital’s trauma data base (i.e. no length of stay
recorded) and thus these patients had to be excluded from the study.
Patients that were discharged to psychiatric facilities, correctional facilities, or left without medical advice
were excluded as well.
Discharge Assignment

Home Self-Care

Hospice

Inpatient Rehab

Home W ith Services

Acute Care Facility

Condition

Average Length of Stay in Days

Healthy

3.65 ± 4.79

Diabetes

4.21 ± 3.21 (0.14)

Hypertension

3.98 ± 3.4 (0.38)

Sm oker

3.82 ± 4.72 (0.75)

Hypertension and Sm oker

3.18 ± 2.21 (0.21)

Hypertension and Diabetes

4.34 ± 3.45 (0.19)

•
•
•
•
•
•

•

1.

Our next objective was to assess if the patient groups varied in hospital discharge patterns.
We compared each comorbid condition group to the healthy posttraumatic fall group.
In table 3, data is presented in the format: X 2 value (p-value).

2.
3.

X2

Condition

Routine Discharge

M ore Com plicated Discharge

Healthy

235

259

Diabetes

29

73

12.55 (<0.001**)

Hypertension

46

78

4.39 (0.04*)

Sm oker

44

49

0.002 (0.96)

Hypertension and

24

31

0.307 (0.58)

4.
5.
6.

Long-Term Care

Skilled Nursing Facility

7.

8.
9.

10.
Sm oker
Routine Discharge

Complicated Discharge

Figure 1: Discharge assignment summary. For our investigation, all patients receiving a “home, self-care” discharge
assignment were considered a routine discharge as no further medical resource was utilized. Patients receiving
hospice, home with services, long-term care placement, inpatient rehab, acute care facility placement or skilled
nursing facility placement were considered complicated discharges as these discharge assignments involved more
medical resources compared to ”home, self-care” assignments.

Hypertension and

15

38

Falls are common
Fall prevention is important
Comorbid disease are common
To date, the literature studying comorbid conditions and various posttraumatic fall outcomes is
inconclusive.
We found no difference in hospital length of stay between the different patient groups
However, our results indicated that comorbidities including diabetes and hypertension are associated with
complicated hospital discharge assignments in posttraumatic fall patients compared to healthy
posttraumatic fall patients.
This data suggests the importance of fall prevention and education in these particular patient populations.
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Table 2: Average hospital length of stay in days of each
posttraumatic fall group studied.
•
•
•

Conclusions

Our first objective was to assess if there was a difference in hospital length of stay between the patient groups.
We compared each comorbid condition group to the healthy fall group.
The data in table 2 is presented in the format: average length of stay in days ± standard deviation (p-value).

Methods
•

In analyzing the data, we found no difference in average hospital length of stay (table 2).

Com orbid Conditions

We hypothesized that patients with diabetes, hypertension or smoking history recorded longer hospital
length of stays as well as different discharge patterns compared to healthy patients.

•

•

Falls are responsible for a large portion of hospital trauma code activations in the United States 3-4
•

•

Falls ranked among leading conditions that altered life expectancy and the second
leading cause of death due to unintentional injury in 2017

•
•
•

7.16 (0.007**)

Diabetes
Table 3: Discharge summary for each comorbid condition compared to healthy patients. One
asterisk (*) denotes a significant p-value of less than 0.05; Two asterisks (**) denotes a highly
significant p-value of less than 0.01.

11.
12.

13.
14.
15.

Institute of M edicine (US) Division of Health Promotion and Disease Prevention; Falls in Older Persons: Risk
Factors and Prevention. In: Berg RL, Cassells JS, editors. The Second Fifty Years: Promoting Health and
Preventing Disability. Washington (DC): National Academies Press (US); 1992.
Rubenstein LZ. Falls in older people: epidemiology, risk factors and strategies for prevention. Age Ageing.
2006;35
Dodwell, B; Golder, D; Holmes, A; Jennings, S; Knox, C; M anley C et al. Trauma Activation Guidelines. Texas
EM S Trauma & Acute Care Foundation Trauma Divison. 2013
National Trauma Data Bank Annual Report. 2016. American College of Surgeons
James SL, Lucchesi LR, Bisignano C, et al. The global burden of falls: global, regional, and national estimates
of morbidity and mortality from the Global Burden of Disease Study 2017. Injury Prevention 2020;043286
Liu T, Chen JJ, Bai XJ, Zheng GS, Gao W. The effect of obesity on outcomes in trauma patients: a metaanalysis. Injury. 2013 44(9):1145-52
Ahmad R, Cherry RA, Lendel I, M auger DT, Service SL, Texter LJ, Gabbay RA Increased hospital morbidity
among trauma patients with diabetes mellitus compared with age- and injury severity score-matched control
subjects. Arch Surg. 2007 142(7):613-8.
Gortler H, Rusyn J, Godbout C, Chahal J, Schemitsch EH, Nauth A. Diabetes and Healing Outcomes in Lower
Extremity Fractures: A Systematic Review. Injury 2018 49(2):177-183
Ahmed N, Greenberg P. Examining outcomes in cases of elderly patients who fell from ground level at home
with normal vital signs at the scene: An analysis of the National Trauma Data Bank. J Trauma Acute Care Surg
2019 87(3):672-677
Ahmed N, Greenberg P. Early risk stratification of in hospital mortality following a ground level fall in geriatric
patients with normal physiological parameters. Am J Emerg M ed 2019 (19):30838-1
Alban RF, Lyass S, M argulies DR, Shabot M M . Obesity does not affect mortality after trauma. Am Surg 2006
72(10):966-969.
Rinkel W D, van Nieuwkasteele S, Castro Cabezas M , van Neck JW, Bimie E, Coert JH. Balance, risk of falls, risk
factors and fall-related costs in individuals with diabetes. Diabetes Research and Clinical Practice 2019
158:107930
Data USA [Internet] M acomb County, M I; c2019 [cited 2019 Oct 21]
About.macombgov.org [Internet]. About M acomb County; c2019 [cited 2019 Oct. 22]
Vickers, E. M ichigan Statewide Trauma Report. 2018

