Trauma Mon. 2016 May; 21(2):e35139.

doi: 10.5812/traumamon.35139.

Published online 2016 March 1.

Research Article

Hospital Readmission Through the Emergency Department
Sadrollah Mahmoudi,1 Hamid Reza Taghipour,1 Hamid Reza Javadzadeh,1 Mohammad Reza Ghane,1
Hassan Goodarzi,1 and Mohammad Hosein Kalantar Motamedi1,*
1

Trauma Research Center, Baqiyatallah University of Medical Sciences, Tehran, IR Iran

*

Corresponding author: Mohammad Hosein Kalantar Motamedi, Trauma Research Center, Baqiyatallah University of Medical Sciences, Tehran, IR Iran. Tel: +98-2188053766,
E-mail: motamedical@yahoo.com

Received 2015 November 29; Revised 2016 January 19; Accepted 2016 January 19.

Abstract
Background: Hospital readmission places a high burden on both health care systems and patients. Most readmissions are thought
to be related to the quality of the health care system.
Objectives: The aim of this study was to examine the causes and rates of early readmission in emergency department in a Tehran
hospital.
Patients and Methods: A cross-sectional investigation was performed to study readmission of inpatients at a large academic hospital in Tehran, Iran. Patients admitted to hospital from July 1, 2014 to December 30, 2014 via the emergency department were enrolled.
Descriptive statistics were used to summarize the distribution demographics in the sample. Data was analyzed by chi2 test using
SPSS 20 software.
Results: The main cause of readmission was complications related to surgical procedures (31.0%). Discharge from hospital based on
patient request at the patient’s own risk was a risk factor for emergency readmission in 8.5%, a very small number were readmitted
after complete treatment (0.6%). The only direct complication of treatment was infection (17%).
Conclusions: Postoperative complications increase the probability of patients returning to hospital. Physicians, nurses, etc., should
focus on these specific patient populations to minimize the risk of postoperative complications. Future studies should assess the
relative connections of various types of patient information (e.g., social and psychosocial factors) to readmission risk prediction by
comparing the performance of models with and without this information in a specific population.
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1. Background
Hospital readmission has a high burden on both
health care systems and patients. Most readmissions are
thought to be related to the quality of the health care
system. In the US, nearly 20% of patients are readmitted
within 30 days of discharge, which is associated with an estimated annual cost of 17 billion dollars (1). Hospital readmission for patients early after an inpatient stay can be a
traumatic experience (2).
Risk factors of readmission vary between regions,
health care centers and countries and many of them can
be avoidable (3-5).
Readmission was reported for pneumonia, congestive
heart failure and acute myocardial infarction in the US by
the centers for Medicare and medical services in 2009 (6).
Previous studies addressing the risk of readmission
proposed risk models for specific disease cohorts, including heart failure, acute myocardial infarction, and pneumonia, or for specific patient groups including the elderly,
children or veterans (4, 7-13).
Readmission after 30 days was reported in patients

with pneumonia (20.1%), chronic obstructive pulmonary
disease (22.6%), recent vascular surgery (23.9%), psychoses
(24.6%) and heart failure (26.9%) (14).
The causes and rate of readmission for trauma patients, unlike other patients have not been extensively addressed. In a previous study, early (30-day) hospital readmission rate was reported for general patients or mixed
surgical unit with trauma patients.
In that study, hospitalizations after traumatic injuries
correlated with a decreased risk of early readmission and
mixed surgical unit with trauma patients comprising 60%
of this patient group (15).
Causes of potentially preventable hospital readmission have been consistently identified including premature discharge from hospital, lack of resources for postdischarge treatment and insufficient consultation (16).
In recent years, there has been a great interest to study
readmission rate as a of quality of hospital care. Therefore,
hospital readmission can be considered as a criterion of
poor quality of care (1).
Despite its use for both quality of health care and cost
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control, the validity of readmission rates is not evident yet
as a criterion of hospital care (17).
Reducing readmission has become a high priority for
governments and health care systems (2).
The cost of readmission is very important; accounting
for an estimated $17.4 billion annually for health care in the
US (1).
2. Objectives
The aim of this study was to examine rates and causes
of early readmission via the emergency department in a
Tehran hospital.
3. Patients and Methods
A cross-sectional design was used to study readmission
of inpatients at a large academic hospital in Tehran, Iran.
Patients admitted to the emergency department from July
1, 2014, to December 30, 2014 were assessed. This study was
approved by the medical research ethics committee. Patients were eligible if they were admitted by emergencies
to an emergency service. Patients admitted under the care
of their primary care physician were excluded.
We retrospectively selected a subset of enrolled emergency patients for our analysis. In this study, patients with
hospitalization greater than 30 days, patients who died
during the hospitalization, those transferred to another
health care facility, denied medical advice or died within
30 days of discharge were excluded.
In this study, readmission was defined as admission
due to any reason to an acute care hospital within 30 days
of discharge from the hospital. Data were registered by
data collection forms. Demographic and health information were collected within 48 hours of admission.
We extracted general information including age, sex,
insurance including marital status. Health care utilization, readmission within 30 days, length of stay in the current hospital admission, type of treatment, type of disease
and causes of readmission were recorded.
Descriptive statistics were used to summarize the variables distribution of demographics in the sample. The relationship between these variables was assessed using chisquared tests. Data was analyzed using SPSS 20 software
(SPSS, Chicago, IL, USA). P value less than 0.05 was considered as statistically significant.
4. Results
We identified 500 index admissions that occurred during six months period of the study. Table 1 depicts demographics of the study sample. The mean ± SD age was 54.9
2

± 21.3 years and 56.2% were male. About 411 (82.2%) of patients lived within 50 kilometers and had Medicare and
Medicaid insurance. Patients with Medicare and Medicaid
insurance had a more readmissions compared to others (P
< 0.001). Table 1 depicts demographics of the study sample.
In total, 390 (64%) patients were married. The mean
length of hospital stay was 5.89 ± 4.71 days.
In 417 (83.4%) patients, readmission occurred in those
aged above 50 years (P < 0.001) (Table 1). 281 (56.2%) of females and 219 (43.8%) of males were readmitted. No significant association was found between gender and readmission (P = 0.584) (Table 1).
Readmission in patients who lived at a distance less
than 50 km was 82.2%; readmission rate in patients who
lived at a distance less than 50 km was more than others
(P < 0.001) (Table 1).
Patients received either medical or surgical services;
342 (68.4%) patients were in surgery service. Readmission
in surgery service was more than medical services (P <
0.001).
The main cause of readmission was complications due
to surgical procedures (31.0%) (Table 2).
In total, 33.6% of readmissions were due to recurrence.
Discharge against medical advice was a risk factor for emergency readmission in 8.5%, but a very small proportion was
readmitted despite receiving complete treatment (0.6%).
The only direct complication of treatment was infection
(17%). Cholecystectomy was the most common disease in
46 (9.2%) patients (P < 0.001) and 31 (6.2%) of patients had
PCI diseases (Table 3).
5. Discussion
The aim of this study was to assess rates and causes of
30-day hospital readmission in emergency patients. Our
results demonstrated that postoperative complications increase the probability of patients returning to hospital.
A maximum of 70.5% of hospital readmission following a surgical procedure are due to a medical condition
(1). There is a paucity of information regarding readmission rates in surgical patients. Most performed studies focused on procedure-specific readmission rates within specific patient populations (18-21). In a study on patients after
coronary artery bypass graft surgery, 16.5% were readmitted in 30 days. The most common reason for readmission
was postoperative infection (16.9%) (21). In this study, most
patients (68.4%) were in surgery service and readmission in
the surgery service was more than medical service.
In one study, lengths of hospital stay, comorbidities
and postoperative complications were associated with
readmission (20).
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Table 1. Characteristics of Readmission to Baqiyatallah Hospital, 30-Day Hospital
Readmission (N = 500)a

Characteristics

No. (%)

Table 3. Type of Diseases in Patients

Type of Disease

No. (%)

Cholecystectomy

46 (9.2)

PCI

31 (6.2)

P Value
< 0.001

Age
< 20

11 (2.2)
Renal disease

20 - 39
40 - 59

206 (41.2)

> 60

211 (42.2)

Respiratory distress

24 (4.8)

BPH

22 (4.4)

CABG

17 (3.4)

0.584

Sex
Female
Male

Angioplasty

17 (3.4)

Ileus

16 (3.2)

281 (56.2)
219 (43.8)
Abdominal pain
Thyroidectomy

Medicare and Medicaid

37 (7.4)

others

52 (10.4)

< 50 km

411 (82.2)

> 50 km

89 (17.8)

Discharge against medical advise

11 (2.2)

inguinal fat surgery

10 (2)

Rectum cancer

10 (2)

Fever with rash

9 (1.8)

Appendicitis

9 (1.8)

Cataract

9 (1.8)

Hydronephrosis

8 (1.6)

CVA

8 (1.6)

110 (22)
< 0.001
Distal radius fracture

7 (1.4)

Melena

6 (1.2)

Colon cancer

6 (1.2)

Pain in all body

6 (1.2)

Spinal canal

6 (1.2)

342 (68.4)
158 (31.6)
< 0.001

Reason of discharge
Hospital discharge

CHF

390 (78)

Type of treatment

Medical

12 (2.4)

< 0.001

Marital status

Surgery

GIB

< 0.001

Distance

Single

15 (3)

411 (82.2)

Medicare

Married

15 (3)

< 0.001

Insurance

490 (98)
10 (2)
Umbilical hernia

a

25 (5)

72 (14.4)

6 (1.20

Length of hospital stay is 5.89 ± 4.71, range: 1 – 45, P = 0.423.
Others

182 (36.4)

Table 2. Causes of Readmission in 30 Days

Cause of Readmission
Complications of surgery
Recurrence

No. (%)

P Value

155 (31)

< 0.001

168 (33.6)

< 0.001

Complete treatment

3 (0.6)

0.112

Infection

85 (17)

< 0.001

Wrong patient

6 (1.2)

0.115

4 (0.8)

0.326

79 (15.8)

0.02

Premature discharge from the hospital
New disease
Total

500 (100)

In another study on pancreaticoduodenectomies patients, risk factors for readmission were younger age, conTrauma Mon. 2016; 21(2):e35139.

siderable blood loss, postoperative complications and vessel resection (19). In our study, 31% of emergency readmission was due to complications of surgery and in 33.6% was
recurrence. Moreover, only 17% of readmissions were due
to infection. In 83.4% of patients, readmission occurred
in age above 50 years and most readmission occurred in
elderly patients. A study showed that complications after surgeries are the most significant independent causes
leading to hospital readmission (20, 22, 23). This is similar to our result. In another study, medical and surgical
patients were both affected, though medical patients had
a higher hospital readmission rate as 21.1% versus 15.6% in
surgical patients at 30 days and accounted for 77.1% of rehospitalizations (14).
Most studies noted the importance of reducing hospi3
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tal readmission following complex general surgery procedures (24).
In another study, the rate of early hospital readmission for trauma patients was low (4.3%). Some studies assessed readmission rate for injured patients and grouped
them by injury type (25-27), but did not specifically focus
on hospital readmission within 30 days of initial hospital
discharge. Other reports in nontraumatic surgical populations demonstrated readmission rates of 10% - 20% (18, 25,
28).
In 2007, the 30-day readmission rate in non-elderly
adults (aged 21 - 64, excluding obstetric admission) was approximately 10.7% for patients with Medicaid and 6.3% for
those with private insurance (29). In another study (1.7%)
trauma patients were re-evaluated in the emergency department within 30 days of initial hospital discharge. They
found that patients with public insurance were more likely
to refer to ED (30). In our study, patients with Medicare and
Medicaid insurance had a greater readmission rate.
Similar to former studies of readmission in medical
patients, trauma patients with preexisting medical conditions and those who experienced complications during
the index hospitalization were more likely to be readmitted (31-34).
Published studies were performed only in medical patient population. It is unknown whether any of these interventions would result in decreased readmission in trauma
patients. They reported that the most common reason
for readmission was infection, followed by noninfectious
complications of initial trauma or hospitalization (35).
However, the most common finding in our data, as well
as other studies in the literature, was postoperative complications.
In this study, cholecystectomy related to higher readmission rate. A study reported that pancreatectomy, colectomy and liver resection related to higher rates of readmission. They reported that intra-abdominal surgeries were
more likely to be related to complications after surgery. In
addition, patients who stay in the hospital for at least a day
before their surgery are likely to have greater vulnerability to nosocomial infection and further increasing the risk
of infectious complication following surgery procedures
(24). Therefore, it is recommended that physicians, nurses
and etc., consider these specific groups of patients during
clinic visits before surgery and their hospital stay to minimize the risk of complications after operation and readmission.
In our study, there was no significant association between age, gender and readmission, which is similar to
other studies (24, 35).
One of the limitations of this study was its retrospective nature and therefore sensitive to errors. Moreover, sin4

gle unit investigation was another limitation of our study.
Few studies directly compared models within the same
population. Additional studies are needed to assess the
true preventability of readmission systems. Future studies
with larger sample sizes and multi-central should be performed to build and validate predictive models for the risk
of 30-day readmission in Iran’s healthcare system.
Besides, to build and validate predictive models to assess readmission, innovations to collect various data types
for inclusion in administrative data sets should be considered (36). Future studies should assess the association
of patients’ information (e.g., social and psychosocial factors) and readmission risk prediction by comparing the
performance of models in a specific population.

Acknowledgments
Authors wish to thanks the trauma research center.

Footnote
Authors’ Contribution: Study concept and design,
Sadrollah Mahmoudi, Mohammad Hosein Kalantar
Motamedi; acquisition of data, Sadrollah Mahmoudi,
Hamid Reza Taghipour, Hamid Reza Javadzadeh, Mohammad Reza Ghane, Hassan Goodarzi, Mohammad Hosein
Kalantar Motamedi; analysis and interpretation of data,
Sadrollah Mahmoudi, Hamid Reza Taghipour, Hamid Reza
Javadzadeh, Mohammad Reza Ghane, Hassan Goodarzi,
Mohammad Hosein Kalantar Motamedi; drafting of the
manuscript, Sadrollah Mahmoudi, Hamid Reza Taghipour,
Hamid Reza Javadzadeh, Mohammad Hosein Kalantar
Motamedi; administrative, technical and material support, Sadrollah Mahmoudi, Hamid Reza Taghipour, Hamid
Reza Javadzadeh, Mohammad Hosein Kalantar Motamedi;
study supervision, Sadrollah Mahmoudi, Mohammad
Hosein Kalantar Motamedi.

References
1. Jencks SF, Williams MV, Coleman EA. Rehospitalizations among
patients in the Medicare fee-for-service program. N Engl J Med.
2009;360(14):1418–28. doi:
10.1056/NEJMsa0803563. [PubMed:
19339721].
2. Gerhardt G, Yemane A, Apostle K, Oelschlaeger A, Rollins E, Brennan N.
Evaluating whether changes in utilization of hospital outpatient services contributed to lower Medicare readmission rate. Medicare Medicaid Res Rev. 2014;4(1) doi: 10.5600/mmrr2014-004-01-b03. [PubMed:
25009762].
3. Van Walraven C, Bennett C, Jennings A, Austin PC, Forster AJ. Proportion of hospital readmissions deemed avoidable: a systematic review.
CMAJ. 2011:cmaj. 101860.

Trauma Mon. 2016; 21(2):e35139.

Mahmoudi S et al.

4. Krumholz HM, Merrill AR, Schone EM, Schreiner GC, Chen J, Bradley
EH, et al. Patterns of hospital performance in acute myocardial infarction and heart failure 30-day mortality and readmission. Circ
Cardiovasc Qual Outcomes. 2009;2(5):407–13. doi: 10.1161/CIRCOUTCOMES.109.883256. [PubMed: 20031870].
5. Jensen PH, Webster E, Witt J. Hospital type and patient outcomes:
an empirical examination using AMI readmission and mortality
records. Health Econ. 2009;18(12):1440–60. doi: 10.1002/hec.1435.
[PubMed: 19191251].
6. Axon RN, Williams MV. Hospital readmission as an accountability
measure. JAMA. 2011;305(5):504–5. doi: 10.1001/jama.2011.72. [PubMed:
21285430].
7. Holloway JJ, Medendorp SV, Bromberg J. Risk factors for early readmission among veterans. Health Serv Res. 1990;25(1 Pt 2):213–37. [PubMed:
2109741].
8. Frei-Jones MJ, Field JJ, DeBaun MR. Risk factors for hospital readmission within 30 days: a new quality measure for children
with sickle cell disease. Pediatr Blood Cancer. 2009;52(4):481–5. doi:
10.1002/pbc.21854. [PubMed: 19058209].
9. Morrissey EF, McElnay JC, Scott M, McConnell BJ. Influence of Drugs,
Demographics and Medical History on Hospital Readmission of
Elderly Patients. Clinical Drug Investigation. 2003;23(2):119–28. doi:
10.2165/00044011-200323020-00005.
10. Jain U, Salgado C, Mioton L, Rambachan A, Kim JY. Predictors of readmission after inpatient plastic surgery. Arch Plast Surg. 2014;41(2):116–
21. doi: 10.5999/aps.2014.41.2.116. [PubMed: 24665418].
11. Boulding W, Glickman SW, Manary MP, Schulman KA, Staelin R. Relationship between patient satisfaction with inpatient care and hospital readmission within 30 days. Am J Manag Care. 2011;17(1):41–8.
[PubMed: 21348567].
12. Hammill BG, Curtis LH, Fonarow GC, Heidenreich PA, Yancy CW, Peterson ED, et al. Incremental value of clinical data beyond claims
data in predicting 30-day outcomes after heart failure hospitalization. Circ Cardiovasc Qual Outcomes. 2011;4(1):60–7. doi: 10.1161/CIRCOUTCOMES.110.954693. [PubMed: 21139093].
13. Hernandez AF, Greiner MA, Fonarow GC, Hammill BG, Heidenreich PA,
Yancy CW, et al. Relationship between early physician follow-up and
30-day readmission among Medicare beneficiaries hospitalized for
heart failure. JAMA. 2010;303(17):1716–22. doi: 10.1001/jama.2010.533.
[PubMed: 20442387].
14. Kripalani S, Theobald CN, Anctil B, Vasilevskis EE. Reducing hospital readmission rates: current strategies and future directions. Annu
Rev Med. 2014;65:471–85. doi: 10.1146/annurev-med-022613-090415.
[PubMed: 24160939].
15. Morris DS, Rohrbach J, Rogers M, Thanka Sundaram LM, Sonnad S, Pascual J, et al. The surgical revolving door: risk factors for hospital readmission. J Surg Res. 2011;170(2):297–301. doi: 10.1016/j.jss.2011.04.049.
[PubMed: 21696766].
16. Minott J. Reducing hospital readmissions. Academy Health.
2008;23(2):1–10.
17. Gu Q, Koenig L, Faerberg J, Steinberg CR, Vaz C, Wheatley MP. The
Medicare Hospital Readmissions Reduction Program: potential unintended consequences for hospitals serving vulnerable populations. Health Serv Res. 2014;49(3):818–37. doi: 10.1111/1475-6773.12150.
[PubMed: 24417309].
18. Kent TS, Sachs TE, Callery MP, Vollmer CJ. Readmission after major
pancreatic resection: a necessary evil?. J Am Coll Surg. 2011;213(4):515–
23. doi: 10.1016/j.jamcollsurg.2011.07.009. [PubMed: 21840738].
19. Society for Surgery of the Alimentary Tract. . Hospital readmission
after pancreaticoduodenectomy. J Gastrointest Surg. 2006;10(9):1243–
52.
20. Schneider EB, Hyder O, Brooke BS, Efron J, Cameron JL, Edil BH, et al.

Trauma Mon. 2016; 21(2):e35139.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

Patient readmission and mortality after colorectal surgery for colon
cancer: impact of length of stay relative to other clinical factors. J
Am Coll Surg. 2012;214(4):390–8. doi: 10.1016/j.jamcollsurg.2011.12.025.
[PubMed: 22289517] discussion 398-9.
Hannan EL, Zhong Y, Lahey SJ, Culliford AT, Gold JP, Smith CR, et
al. 30-day readmissions after coronary artery bypass graft surgery
in New York State. JACC Cardiovasc Interv. 2011;4(5):569–76. doi:
10.1016/j.jcin.2011.01.010. [PubMed: 21596331].
Hendren S, Morris AM, Zhang W, Dimick J. Early discharge and
hospital readmission after colectomy for cancer. Dis Colon Rectum. 2011;54(11):1362–7. doi: 10.1097/DCR.0b013e31822b72d3. [PubMed:
21979179].
Wick EC, Shore AD, Hirose K, Ibrahim AM, Gearhart SL, Efron J,
et al. Readmission rates and cost following colorectal surgery. Dis
Colon Rectum. 2011;54(12):1475–9. doi: 10.1097/DCR.0b013e31822ff8f0.
[PubMed: 22067174].
Kassin MT, Owen RM, Perez SD, Leeds I, Cox JC, Schnier K, et
al. Risk factors for 30-day hospital readmission among general surgery patients. J Am Coll Surg. 2012;215(3):322–30. doi:
10.1016/j.jamcollsurg.2012.05.024. [PubMed: 22726893].
Hahnel J, Burdekin H, Anand S. Re-admissions following hip
fracture surgery. Ann R Coll Surg Engl. 2009;91(7):591–5. doi:
10.1308/003588409X432374. [PubMed: 19558764].
Cardenas DD, Hoffman JM, Kirshblum S, McKinley W. Etiology and incidence of rehospitalization after traumatic spinal cord injury: a multicenter analysis. Arch Phys Med Rehabil. 2004;85(11):1757–63. [PubMed:
15520970].
Marwitz JH, Cifu DX, Englander J, High WJ. A multi-center analysis of
rehospitalizations five years after brain injury. J Head Trauma Rehabil.
2001;16(4):307–17. [PubMed: 11461654].
Blatnik JA, Harth KC, Aeder MI, Rosen MJ. Thirty-day readmission
after ventral hernia repair: predictable or preventable?. Surg Endosc. 2011;25(5):1446–51. doi: 10.1007/s00464-010-1412-4. [PubMed:
20976493].
Jiang HJ, Wier LM. All-cause hospital readmissions among non-elderly
Medicaid patients, 2007. 2010
Ladha KS, Young JH, Ng DK, Efron DT, Haider AH. Factors affecting the likelihood of presentation to the emergency department of
trauma patients after discharge. Ann Emerg Med. 2011;58(5):431–7. doi:
10.1016/j.annemergmed.2011.04.021. [PubMed: 21689864].
Kirby SE, Dennis SM, Jayasinghe UW, Harris MF. Patient related factors in frequent readmissions: the influence of condition, access to
services and patient choice. BMC Health Serv Res. 2010;10:216. doi:
10.1186/1472-6963-10-216. [PubMed: 20663141].
Allaudeen N, Vidyarthi A, Maselli J, Auerbach A. Redefining readmission risk factors for general medicine patients. J Hosp Med.
2011;6(2):54–60. doi: 10.1002/jhm.805. [PubMed: 20945293].
Hasan O, Meltzer DO, Shaykevich SA, Bell CM, Kaboli PJ, Auerbach AD,
et al. Hospital readmission in general medicine patients: a prediction
model. J Gen Intern Med. 2010;25(3):211–9. doi: 10.1007/s11606-009-11961. [PubMed: 20013068].
Cramer S, Chapa G, Kotsos T, Jenich H. Assessing Multiple Hospitalizations for Health-Plan-Managed Medicaid Diabetic Members. Int J Qual
Health Care. 2010 doi: 10.1111/j.1945-1474.2010.00089.x.
Morris DS, Rohrbach J, Sundaram LM, Sonnad S, Sarani B, Pascual J, et al. Early hospital readmission in the trauma population: are the risk factors different?. Injury. 2014;45(1):56–60. doi:
10.1016/j.injury.2013.04.029. [PubMed: 23726120].
Kansagara D, Englander H, Salanitro A, Kagen D, Theobald C, Freeman
M, et al. Risk prediction models for hospital readmission: a systematic review. JAMA. 2011;306(15):1688–98. doi: 10.1001/jama.2011.1515.
[PubMed: 22009101].

5

