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Abstract  

Objectives: Elderly patients frequently visit the Emergency Department (ED). Socioeconomic State (SES) has an 

important impact on health and ED utilization, however, the association between SES and ED utilization in 

elderly remains unclear. The aim of this study was to investigate the association between SES in elderly 

patients visiting the ED on outcomes.  

Design: A retrospective study.  

Participants: elderly patients (≥65 years) visiting the ED. SES was stratified into tertiles based on average 

household income at zip code level; low (<€1800/month), intermediate (€1800-€2300/month) and high 

(>€2300/month).  

Primary outcomes: hospitalisation, in-hospital mortality and 30-day ED-return visits. 

Results: In total, 4828 elderly patients visited the ED during the study period. Low SES was associated with a 

higher risk of hospitalisation among community-dwelling patients compared with high SES (adjusted OR1.3 

95%CI 1.1-1.7). This association was not present for intermediate SES (adjusted OR1.1 95%CI 0.95-1.4). In-

hospital mortality was comparable between the low and high SES-group, even after adjustment for age, 

comorbidity and triage level (low OR 1.4 95%CI 0.8-2.6, intermediate OR 1.3 95%CI 0.8-2.2). Thirty-day ED-

revisits among community-dwelling patients were also equal between the SES groups (low: adjusted OR 1.0 

95%CI 0.7-1.4 and intermediate: adjusted OR 0.8 95%CI 0.6-1.1). 

Conclusion: In elderly ED patients, low SES was associated with a higher risk of hospitalisation than high SES. 

However, SES had no impact on in-hospital mortality and 30-day ED-revisits after adjustment for confounders.  
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Strengths and limitations of this study 

- This is one of the only studies to provide detailed insight into the impact of different socioeconomic 

status groups of elderly patients in the emergency care.  

- Additionally, this study the living situation was used to differentiate between community-dwelling 

patients and institutionalized patients to observe differences in outcomes.  

- This study used a retrospective cohort study and linked patient zip code with income data based on a 

well-defined database by Statistics Netherlands.  

- A strength of our study is that we investigated a large undifferentiated group of elderly emergency 

care patients.  

- Limitations were that we were not able to extract the data of cardiology and gynaecology patients and 

that we used zip code to define the socioeconomic status.  
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Introduction 

The burden on the Emergency Department (ED) capacity is increasing over the past decades, which is mostly 

due to a substantially increasing number of elderly patients (≥65 years old) (1). Given the extent and 

complexity of the problems in these patients, it is essential to identify determinants that lead to the ED visits in 

order to maintain high quality of care of elderly ED patients (2).  

Low socioeconomic status (SES) has already been identified as an important determinant of health 

status and is strongly associated with poor adverse health outcomes (3). Patients with a low SES visit the 

general practitioner more and the specialist less often than patients with a high SES (4,5). Moreover, patients 

with a low a SES use the ED more frequently and are admitted to the hospital more often than those with a 

high SES (4,6-8-10). However, most studies focused on the influence of SES on the quantity of ED utilization, 

rather than on the reasons for and outcomes of these ED visits in general (8,10-12) .   

It is well-known that elderly patients are vulnerable and prone to adverse health outcomes, such as ED 

visits, ED return visits, hospitalisation and mortality (13). However, research on the effect of SES on ED visits 

and adverse health outcomes in these elderly patients is scarce (10,14,15). Some of these studies 

demonstrated contrasting results as where low SES patients had higher risk of adverse health outcomes 

(8,16,17), while other studies did not find such an increased risk (11,12,18). Moreover, most studies focused on 

patients with a specific diagnosis (e.g. heart failure, pneumonia or injury) and other studies merely studied ED 

utilization (10,14,18).  

To understand the ED utilization patterns of elderly patients, it can be important to take their SES into 

account. Understanding the characteristics of elderly ED patients, including their SES, may be the first step to 

maintain or improve high quality of acute care. We hypothesize that low SES influences the risk of adverse 

health outcomes in the ED setting in a negative way and adds to the vulnerability of elderly ED patients even in 

a country in which health care access is organized for every inhabitant, regardless of SES.   

The aim of this study was to determine differences between different SES groups among elderly 

patients and additionally and most importantly we investigated the association of SES with hospitalisation, in-

hospital mortality and ED-revisits.  

 

Method  

Study design, setting and population 
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A retrospective cohort study was performed in the Maxima Medical Centre, a 550-bed teaching hospital in the 

Netherlands. Yearly, approximately 30,000 patients visit the ED (19), of whom 30% are elderly (≥65 years). In 

the Netherlands, patients are usually referred to the ED by a general practitioner. The general practitioners 

provide acute care all days of the week and every hour of the day, including out of office hours.  

Elderly patients who visited the ED for all medical and surgical specialities in one year (between 1
st

 of 

September 2011 and 31
st

 of August 2012), were included. Data from the acute cardiac care unit and 

gynaecology unit were not available in the database, because these patients do not visit the ED .  

Data of the ED visits were automatically extracted from the electronic patient records (Chipsoft-EZIS, 

version 5.2). The patients’ zip code (on average 17 households per zip code) was used to determine the SES at a 

neighbourhood level by combining the median household income per month and mean value of the houses. 

Data on income were provided by Statistics Netherlands (20). This dataset excluded zip codes with less than 10 

households to guarantee anonymity. The median income data derived from the zip codes were linked to our 

database and subsequently divided into tertiles (21): low (<€1800/month), intermediate (€1800-€2300/month) 

and high (>€2300/month). It was impossible to retrieve SES data for patients with unknown zip code or patients 

living abroad (Belgium), and therefore, these patients were excluded (N=511, 6.9%).  

To investigate the effect of the living situation in the three SES groups, we made a subgroup analysis 

for the outcomes of community-dwelling patients and for patients who were institutionalized. Living situation 

was retrieved on basis of zip codes, including those of the nursing and care home facilities patients. The first ED 

visit in the study period was considered the index visit, other visits after the index visit were excluded to avoid 

duplicate analysis of the patients’ characteristics and outcomes. The Institutional Review Board of Máxima 

Medical Centre approved this study and confirmed that the Medical Research Involving Human Subject Act 

(WMO) was not applicable.   

 

Data collection & definitions  

The following data were retrieved from the electronic patient record: age, gender, zip code, comorbidity, 

number of used medications. The Charlson comorbidity index (CCI) was used to quantify comorbidity (22). For 

50% of the patients per SES group, comorbidity was retrieved. The patients’ living situation was categorized 

into community-dwelling patients (living independently or with home care) and institutionalized patients (care 

home and nursing home).  
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To assess the severity of illness at presentation, the Manchester Triage Level (MTS) (23), vital parameters 

(systolic blood pressure, heart rate), laboratory tests (CRP and leukocytes) and the ED diagnoses were 

retrieved. The triage level based on the five-level MTS was categorised into 3 groups: urgent (red and orange), 

moderate (yellow), and low (green); in our ED the triage colour blue is not used. The diagnoses at the ED were 

classified according the International Classification of Disease-10 (ICD-10) (24). The group ‘other’, consisted out 

of diseases of the nervous system, musculoskeletal and connective tissue, skin and subcutaneous tissue, eye 

and adnexa, ear and mastoid and mental. 

Organizational factors retrieved were time of arrival, mode of referral (self-referral, GP, ambulance, specialist 

and other), specialism, number of diagnostic tests (sum of radiological tests, electrocardiogram, arterial blood 

gas analysis, laboratory tests, urine analysis, urine and blood culture), number of specialist consultations on the 

ED, ED-Length-of-Stay (LOS) and hospital-LOS. Time of presentation was classified into 3 shifts: day (8am-6pm), 

evening (6pm-12pm) and night (12pm-8am). The following specialties were considered surgical: (general) 

surgery, plastic surgery, urology, and orthopaedics. Pulmonology, neurology, internal medicine and 

gastroenterology were considered medical specialities. Hospital LOS was defined as the number of days 

between hospital admission and hospital discharge. Dates of death during hospital stay and of the ED-return 

visit were retrieved. The data were extracted by one trained medical abstractor who was blinded for the study 

hypothesis.  

 

Statistical analyses  

All statistical analyses were performed using SPSS 22.0 (New York, Armont, 2015). Comparisons to evaluate 

normally distributed differences between the SES groups were made using unpaired-t-tests for continuous 

data, and the Chi
 
square test for categorical data. Continuous variables not normally distributed the Wilcoxon-

Mann-Whitney-Test was used. Missing data were categorised as “unknown” and included in the analyses of 

categorical parameters, to explore the influence of missing values. To investigate the independent effect of SES 

on hospitalisation, in-hospital mortality, and 30-day ED-return visits, logistic regression analyses was 

performed. A difference of 10% in β-coefficient was used to determine confounders and was included into the 

multivariable regression analysis. Sensitivity analysis was performed to evaluate the effect of ED-revisits on 

mortality. For this analysis, those who died during hospitalisation were excluded (N=199). To estimate the 

effect of the living situation on the SES and their outcomes, patients were divided into community-dwelling 
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patients and institutionalized patients. Odds Ratios (OR) and corresponding 95% Confidence Intervals (CI) were 

calculated for each of the outcomes. A p-value was considered significant when <0.05. 

 

Results 

During the study period, 7205 ED visits by elderly patients were registered in our ED. In total, 511 patients 

(7.1%) were excluded because income data were missing and 1866 visits (25.9%) because the visit was a revisit. 

In total, 4828 index visits were included. Of these 1660 visits (33.1%) were classified as having a low SES, 1640 

(34.0%) as intermediate and 1588 (32.9%) as having a high SES (Figure 1).  

 

 

Patient characteristics  

The mean age of the study population was 77±7.7 years, and slightly less patients were male (44.5%) (Table 1). 

In total, 4381 (90.7%) were community-dwelling patients and 9.2% lived institutionalized. Patients were mostly 

referred by a GP (58.5%) and were triaged as having moderate urgency (43.8%). More than half (56.5%) of the 

patients were hospitalised, and their median hospital-LOS was 5 days. In-hospital mortality was 4.1%.   
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Table 1. Patient characteristics and SES of elderly patients visiting the ED 

 

SES = Socioeconomic status. SD = Standard deviation. CCI = Charlson comorbidity index. ED = Emergency 

Department. P-values P-values low, intermediate and high SES: using the Chi-square test, unpaired t-test and 

Mann-Whitney-U-test. 

# = p-value low vs. intermediate <0.001, low vs. high <0.001, intermediate vs. high <0.001.  

* = p<0.05.  

 

 

 

Characteristics 

 Socioeconomic Status  

Total 

population  

N = 4828 

Low 

N = 1660 

(33.1%) 

Intermediate  

N = 1640 

(34.0%) 

High  

N = 1588 

(32.9%) 

P-value 

Age, years
 

     

Mean (SD) 77 (7.7) 80 (7.6) 76 (7.6) 75 (7.4) <0.001# 

Median (IQR)
* 

77 (12)  80 (11) 76 (12) 74 (12)  

Gender (%)
* 

    <0.001 

Male  2149 (44.5%) 618 (38.6%) 759 (46.3%) 772 (48.6%)  

Female  2679 (55.5%) 982 (61.4%) 881 (53.7%) 816 (51.4%)  

CCI, median (IQR) 1.2 (1.6)  1.0 (0-8) 1.0 (0-10) 1.0 (0-11) 0.09 

Unknown  45 (5.3%) 49 (5.3%) 54 (6.2%)  

No. of medications, mean 

(SD)
* 

2.5 (4.3) 3.3 (4.7) 2.4 (4.2) 1.9 (3.9) <0.001 

Mode of referral*      

General Practitioner  2680 (55.5%) 937 (61.8%) 905 (57.8%) 838 (56.0%) 0.03 

Self-referral 852 (17.6%) 215 (13.4%) 292 (17.8%) 345 (21.7%) <0.001 

Ambulance 664 (13.8%) 244 (15.3%) 237 (14.5%) 183 (11.5%) 0.01 

Specialist 632 (13.1%) 204 (9.6%) 206 (9.9%) 222 (10.8%) 0.75 

Living situation
*
       <0.001 

Community-dwelling  4381 (90.7%) 1266 (79.1%) 1556 (94.9%) 1559 (98.2%)  

Institutionalized  443 (9.2%) 330 (20.6%) 84 (5.1%) 29 (1.8%)  

Missing  4 (100%) 4 (100%) 0  0   
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Patient characteristics and Socioeconomic status 

Patients with a low or intermediate SES were older than patients with a high SES (80 vs. 76 and 75 years resp., 

p<0.001) (Table 1). Male patients less frequently had a low SES than intermediate and high SES patients (38.6% 

vs. 46.3% and 48.6% resp., p<0.001). The GP had referred patients in the low SES-group more often than in the 

intermediate and high SES-group (61.8% vs. 57.8% and 56.0% resp., p=0.03). Patients in the low SES-group used 

more medications than the high SES-group (3.3 vs. 1.9, p<0.001).  

   

Organizational and clinical parameters in the ED and SES 

There were no differences in the specialties (surgical vs. medical) that treated the patients nor in time of 

presentation between the three SES groups (Table 2). In addition, the vital parameters at presentation were 

comparable between the three groups. Patients with a low SES more often had a higher urgent triage level the 

high SES-group, however, this difference was not significant (15.4% vs. 12.1%, p=0.02). In the low and the 

intermediate SES-group, more diagnostics tests were performed than in the high SES-group (mean 2.3 vs. 2.1 

vs. 2.0, resp., p<0.001). Patients with low SES had a longer ED-LOS than patients with intermediate and high SES 

(140 min vs. 133 vs. 133, resp. p=0.01).  There were some differences in diagnoses between the three groups. 

Endocrine diagnoses were more common in the low SES group (3.1%) than the intermediate or high SES group 

(1.7% and 1.6%, p=0.03), and the same applied for infectious diseases. (Table 2).  

 

 

Table 2. Organisational and clinical parameters of elderly ED patients within the different SES groups. 

 Socioeconomic Status  

 Low 

N = 1660 

(33.1%) 

Intermediate 

N = 1640 (34.0%) 

High 

N = 1588 (32.9%) 

P-value 

Specialism     0.16 

Medical 879 (54.9%) 858 (52.3%) 822 (51.8%)  

Surgical 721 (45.1%) 782 (47.7%) 766 (48.2%)  
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Shift 
 

   0.15 

Morning 1130 (70.9%) 1148 (70.2%) 1169 (73.7%)  

Evening  240 (21.3%) 354 (21.7%) 318 (20.0%)  

Night  124 (7.8%) 133 (8.1%) 100 (6.3%)  

Level of triage      

Low 628 (39.8%) 640 (39.7%) 687 (44.0%) 0.02 

Moderate 702 (44.5%) 730 (35.3%) 683 (43.7%) 0.69 

Urgent  246 (15.4%) 242 (14.8%) 192 (12.1%) 0.02 

No triage 24 (1.5%) 28 (1.7%) 26 (1.6%) 0.98 

No. of extra consultations at ED     0.80 

None 1376 (86.0%) 1407 (85.6%) 1365 (86.0%)  

1 200 (12.5%) 215 (13.1%) 199 (12.5%)  

≥2 24 (0.5%) 18 (1.1%) 24 (1.4%)  

Vital parameters     

Systolic blood pressure (mmHg), 

mean (SD) 

152 (31.7) 153 (31.3) 152 (30.8) 0.98 

Missing  428 (26.9%) 530 (32.4%) 545 (35.5%)  

Heart rate (min), mean (SD) 81.5 (17.0) 82.5 (18.1) 82.1 (17.7) 0.49 

Missing  734 (45.9%) 806 (49.1%) 819 (51.6%)  

Medical procedures at ED     

No. of diagnostic tests, mean (SD) 2.3 (1.8) 2.1 (1.8) 2.0 (1.7)  0.003# 

Laboratory test (%)* 1081 (67.9%) 1046 (64.1%) 974 (61.7%) <0.001 

CRP (mg/L), median (IQR) 16 (60) 14 (55) 15 (66) 0.47 

Leukocytes (x10^9/L), median (IQR) 9.2 (6) 9.3 (5) 8.8 (5)  0.91 

Diagnosis at ED     

Injury 487 (30.6%) 504 (30.8%) 508 (32.2%) 0.56 

Otherwise   280 (17.6%) 286 (17.5%) 289 (18.3%) 0.79 

Circulatory / Respiratory  232 (14.6%) 257 (15.7%) 201 (12.7%) 0.06 

Other  202 (12.7%) 217 (13.3%) 218 (18.3%) 0.64 
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SES = Socioeconomic Status. SD = Standard deviation. ED = Emergency department. CRP = C-reactive protein.  

ED-Diagnosis ‘other’ (ICD-10 classification) = diseases of the nervous system, musculoskeletal and connective 

tissue, skin and subcutaneous tissue, eye and adnexa, ear and mastoid and mental.  

P-values low, intermediate and high SES: using the Chi-square test, unpaired t-test and Mann-Whitney-U-test. 

* = p <0.05.  

# = p-value low vs intermediate 0.003, low vs high <0.001, intermediate vs. high <0.01.  

@ = p-value low vs intermediate 0.01, low vs high 0.004, intermediate vs. high <0.93.  

^ = p-value low vs intermediate 0.01, low vs high 0.004, intermediate vs. high <0.93. 

& = p-value low vs intermediate 0.70, low vs high 0.03, intermediate vs. high <0.06.  

 

 

Patient outcomes and SES 

Patients with a low SES were more frequently hospitalised than the intermediate and high SES-group (62.3% vs. 

55.4% vs. 52.3%, resp., p<0.001, Table 3). In addition, patients with a low SES had a longer hospital-LOS than 

patients with a high SES (6.0 vs. 5.0 days, p<0.001). However, the hospital-LOS did not differ between 

intermediate SES and high SES patients (5 days in both groups, p=0.45). The finding that low SES patients were 

more often hospitalised than the high SES group turned out not to be independent of age and comorbidity 

(adjusted OR 1.3 95% CI 0.9–1.4, Table 3). When stratified according to living situation, low SES community-

dwelling patients had a higher risk of hospitalisation with an OR of 1.3 (95% CI 1.1-1.7) compared with patients 

with a high SES. In contrast, institutionalized low SES patients had a lower risk of hospitalisation with an OR of 

0.2 (95% CI:0.1-0.7). Intermediate SES patients did not have a higher odd for hospitalisation (OR 1.0 95% CI 

0.95-1.4) than high SES patients.  

 

 

 

 

Digestive  163 (10.2%) 175 (10.8%) 169 (10.7%) 0.88 

Genito-urinary  68 (4.3%) 73 (4.5%) 58 (3.7%) 0.51 

Infectious  65 (4.1%) 52 (3.2%) 45 (2.8%) 0.14 

Endocrine / Metabolic  50 (3.1%) 28 (1.7%) 25 (1.6%) 0.03& 

Neoplasm / haematology  47 (2.9%) 52 (3.2%) 70 (4.4%) 0.05^ 

Missing 6 (0.4%) 3 (0.2%) 9 (0.6%)  

ED-LOS in minutes, median (IQR)* 140 (83) 133 (90) 133 (87) 0.01@ 
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Table 3. Multivariable analysis of the effect on SES on ED outcomes and within different living situations.  

 Socioeconomic 

Status   

Number (%) All patients 

N = 4828 

(OR 95%CI)
 

Community-dwelling 

patients  

N = 4381  

(OR 95%CI)  

Institutionalized 

patients  

N = 443 

(OR 95%CI) 

Hospitalisation
1 

Low  

Intermediate  

High  

996/1660 (62.3%) 1.1 (0.9-1.4) 1.3 (1.1-1.7) 

1.1 (0.95-1.4) 

1.0 

0.2 (0.1–0.7) 

909/1640 (55.4%) 1.1 (0.9-1.4) 0.4 (0.1-1.2) 

830/1588 (52.3%) 1.0 1.0 

In-hospital mortality
2
 Low  

Intermediate  

High  

86/996 (5.4%) 1.2 (0.7-2.0) 1.4 (0.8-2.6) 

1.3 (0.8-2.2) 

1.0 

0.8 (0.1-6.8) 

58/909 (3.5%) 1.1 (0.6-1.9) 0.4 (0.1-4.0) 

55/830 (3.5%) 1.0 1.0 

30-day ED-revisits
3#

 Low  

Intermediate  

184/1514 (11.5%) 1.0 (0.8-1.4) 1.0 (0.7-1.4) 

0.8 (0.6-1.1) 

1.0 (0.2-4.7) 

220/1582 (13.5%) 0.9 (0.7-1.1) 0.8 (0.2-4.6) 

 High  196/1533 (12.3%) 1.0 1.0 1.0 

ED = Emergency Department. OR = Odds Ratio. CI = confidence Interval.  

1 = adjusted variable include age and Charlson comorbidity index.   

2 = adjusted for age, Charlson comorbidity index, and triage level.  

3 = adjusted for age, Charlson comorbidity index and gender. # = without patients who died during 

hospitalisation. 

 

In-hospital mortality was higher for the low SES group (5.4%) compared with the intermediate (3.5%) 

and the high SES group (3.5%, p=0.01, unadjusted ORlow_vs_high :0.6 95% CI 0.4-0.9). The difference in in-hospital 

mortality between low and high SES patients was no longer significant when adjusted for age, comorbidity and 

triage level (adjusted OR 1.2 95% CI 0.7–2.0).  

There was no difference in 30-day ED-revisit rate between the low, intermediate and high SES group 

(21.3%, 20.4% vs. 20.8%, resp., p=0.88).  Neither was the 30-day ED-revisit rate different after correcting for 

age, comorbidity and gender (adjusted OR 1.0, 95% CI 0.8–1.4). Moreover, adjusting for the living situation did 

not alter the results significantly (Table 3).  

 

Discussion  

Our study was a large population-based study that investigated the association of SES with ED visits of elderly 

(≥65 years) patients. We found that elderly community-dwelling ED patients with a low SES have a higher risk 
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of hospitalisation than patients with a high SES. However, in-hospital mortality and the number of ED-return 

visits were not different between the three SES groups.   

We hypothesized that patients with low SES would be less healthy than those with a higher SES, which 

indirectly would result in higher admission rates and in-hospital mortality after presentation at the ED. Our 

data allowed us to determine important confounders, such as comorbidity, organisational factors and the 

severity of illness at the ED, which makes it possible to contribute important information to already existing 

evidence on the topic of SES, where the majority of studies did not adjust for potential confounders. Our study 

indeed observed a higher chance of hospitalisation (OR 1.3 CI 1.1-1.7) for community-dwelling patients with a 

low SES than for patients with intermediate/high SES. This finding is in line with other studies (9,25,26). It may 

be possible that part of the community-dwelling frail patients are admitted for care problems, which is not a 

reason for admission in institutionalized patients. In addition, ED visits by institutionalized patients have been 

shown to be potentially preventable and inappropriate resulting in immediate discharge back (27)(28).  

In-hospital mortality and ED-revisits within 30 days were not associated with SES. This contrasts with 

other studies that found a higher risk of in-hospital mortality and readmissions in elderly patients with a low 

SES (8, 16,17), but is in line with other studies that did not found an association (11,12,18). The association of 

low SES and adverse outcomes was found in studies that included patients with a specific diagnosis (e.g. 

pneumonia or heart failure) (18,29) or that analysed the amount of ED visits per SES category (4,6,9,30), 

whereas our study focused on an undifferentiated, and therefore, more generalizable, elderly ED population. 

Another reason not finding an association between low SES and outcomes might be that most studies did not 

account for differences in living situation (17,31,32). We found that care and nursing homes were mostly 

situated in low SES areas, while their inhabitants will probably belong to all three SES (28). Additionally, 

institutionalized patients may influence revisit rates, because they are treated by their own doctor in the 

nursing home. It may be useful to take the living situation into account when using SES based on zip code, 

because care facilities structures at home influence ED outcomes.  

The fact that we did not find an association between SES and in-hospital mortality and revisits may be 

due to the organisation of the health care system in the Netherlands and may underscore/reflect that our 

health care is indeed accessible to all patients, regardless of their SES. In the Netherlands, the health care 

system consists of a well organised GP-network, with 24-hours a day access for acute care patients, which is 

equally accessible for every inhabitant (30). This network selects the most severely ill patients for referral to 
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the ED. The acute health care system differs over the countries, and in some countries, for instance the United 

States, the ED is used as a safety-net for underserved and uninsured patients (33). Also, evenly important, the 

financial health care structure is different worldwide. In the Netherlands, care provided by the general 

practitioner is fully covered by the basic obligatory health insurance (34). Therefore this system provides equal 

access to health care by the general practitioner to every resident, despite their SES (5,35-37). In short, 

specifically regarding acute care, differences in organization and financial coverage of acute care make 

comparisons between countries difficult (38). 

Apart from the above mentioned, the following study limitations should be mentioned. Firstly, our 

results are not generalizable to cardiology and gynaecology patients as we excluded these patients. For these 

cardiology patients, it is known that low SES may have a stronger association with adverse outcomes (39), and 

excluding these form our study may explain that we did not find associations between SES and outcome 

(except for hospitalisation in community dwelling patients). Secondly, we retrieved SES on basis of zip codes, 

which may be imprecise and yield smaller associations of SES with adverse outcomes (40). However, one zip 

code covers only 17 households and therefore, we consider this way of retrieving SES rather reliable. Thirdly, 

retrieving SES of patients living in a nursing home or other care home facilities on basis of zip code is probably 

not reliable. Therefore, we made subgroup analysis of community dwelling patients and institutionalized 

patients, which is a strong point of our study. Lastly, coding for the living situation may not be precise, but we 

think that this does not lead to an underestimation since the percentage of institutionalized patients (9.1%) is 

almost similar as percentages given in another study (9.0%) (41).  

In this study, we provided important information in terms of health outcomes on the SES in the acute 

health care setting in the vulnerable elderly population. We investigated a large unselected group of elderly ED 

patients stratified to living situation, which provides additional knowledge on the care and problems of elderly 

patients in the ED. Our study shows that in a country with assumed equal health care access only minor 

outcome differences were observed between different SES groups. Therefore, physicians should be aware of 

the potential differences between SES groups given the higher chance of hospitalisation. Improvement in 

adequately diagnosing and treating elderly patients is important, but the additional value of SES in the 

emergency care should be evaluated further to develop effective interventions to ensure high quality of care. 

Given the differences between community-dwelling and institutionalized patients, it seems fair to take the 

living situation into account in future studies.  
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In conclusion, low SES community-dwelling patients were more often hospitalised than high SES 

community-dwelling patients, but no differences in in-hospital mortality and ED-revisits between the SES 

groups.  
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Figures  

Figure 1. The Flow chart of elderly patients divided into three SES groups.  

ED = Emergency department. SES = Socioeconomic Status 
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Abstract  1 

Objectives: Older adults frequently visit the Emergency Department (ED). Socioeconomic State (SES) has an 2 

important impact on health and ED utilization, however, the association between SES and ED utilization in 3 

elderly remains unclear. The aim of this study was to investigate the association between SES in older adult 4 

patients visiting the ED on outcomes.  5 

Design: A retrospective study.  6 

Participants: Older adults (≥65 years) visiting the ED, in the Netherlands. SES was stratified into tertiles based 7 

on average household income at zip code level; low (<€1800/month), intermediate (€1800-€2300/month) and 8 

high (>€2300/month).  9 

Primary outcomes: hospitalisation, in-hospital mortality and 30-day ED-return visits. Effect of SES on outcomes 10 

for all groups were assessed by logistic regression and adjusted for confounders.  11 

Results: In total, 4828 older adults visited the ED during the study period. Low SES was associated with a higher 12 

risk of hospitalisation among community-dwelling patients compared with high SES (adjusted OR1.3 95%CI 1.1-13 

1.7). This association was not present for intermediate SES (adjusted OR1.1 95%CI 0.95-1.4). In-hospital 14 

mortality was comparable between the low and high SES-group, even after adjustment for age, comorbidity 15 

and triage level (low OR 1.4 95%CI 0.8-2.6, intermediate OR 1.3 95%CI 0.8-2.2). Thirty-day ED-revisits among 16 

community-dwelling patients were also equal between the SES groups (low: adjusted OR 1.0 95%CI 0.7-1.4 and 17 

intermediate: adjusted OR 0.8 95%CI 0.6-1.1). 18 

Conclusion: In older adult ED patients, low SES was associated with a higher risk of hospitalisation than high 19 

SES. However, SES had no impact on in-hospital mortality and 30-day ED-revisits after adjustment for 20 

confounders.  21 

  22 

23 
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Strengths and limitations of this study 1 

- This is one of the only studies to provide detailed insight into the impact of different socioeconomic 2 

status groups of older adults in the emergency care.  3 

- Additionally, this study the living situation was used to differentiate between community-dwelling 4 

patients and institutionalized patients to observe differences in outcomes.  5 

- This study used a retrospective cohort study and linked patient zip code with income data based on a 6 

well-defined database by Statistics Netherlands.  7 

- A strength of our study is that we investigated a large undifferentiated group of older adult emergency 8 

care patients.  9 

- Limitations were that we were not able to extract the data of cardiology and gynaecology patients and 10 

that we used zip code to define the socioeconomic status.  11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 
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Introduction 1 

The burden on the Emergency Department (ED) capacity has been increasing over the past decades, which is 2 

mostly due to a substantially increasing number of older adults  (≥65 years old) (1). Given the extent and 3 

complexity of the problems in these patients, it is essential to identify determinants that lead to the ED visits in 4 

order to maintain high quality of care of older adult ED patients (2).  5 

Low socioeconomic status (SES) has already been identified as an important determinant of health 6 

status and is strongly associated with poor adverse health outcomes (3). Patients with a low SES visit the 7 

general practitioner more and the specialist less often than patients with a high SES (4,5). Moreover, patients 8 

with a low a SES use the ED more frequently and are admitted to the hospital more often than those with a 9 

high SES (4,6-10). However, most studies focused on the influence of SES on the quantity of ED utilization, 10 

rather than on the reasons for and outcomes of these ED visits in general (8,10-12) .   11 

It is well-known that older adults are vulnerable and prone to adverse health outcomes, such as ED 12 

visits, ED return visits, hospitalisation and mortality (13). However, research on the effect of SES on ED visits 13 

and adverse health outcomes in these older adults is scarce (10,14,15). Some of these studies demonstrated 14 

conflicting results as where low SES patients showed higher risk of adverse health outcomes (8,16,17), while 15 

other studies did not find such an increased risk (11,12,18). Moreover, most studies focused on patients with a 16 

specific diagnosis (e.g. heart failure, pneumonia or injury) and other studies merely studied ED utilization 17 

(10,14,18).  18 

To understand the ED utilization patterns of older adults, it can be important to take their SES into 19 

account. Understanding the characteristics of older adult ED patients, including their SES, may be the first step 20 

to maintain or improve high quality of acute care. We hypothesize that low SES influences the risk of adverse 21 

health outcomes in the ED setting in a negative way and adds to the vulnerability of older adult ED patients 22 

even in a country in which health care access is organized for every inhabitant, regardless of SES.   23 

The aim of this study was to determine differences between different SES groups among older adults s 24 

and additionally and most importantly we investigated the association of SES with hospitalisation, in-hospital 25 

mortality and ED-revisits.  26 

 27 

Method  28 

Study design, setting and population 29 
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5 
 

A retrospective cohort study was performed in the Maxima Medical Centre, a 550-bed teaching hospital in the 1 

Netherlands. Yearly, approximately 30,000 patients visit the ED (19), of whom 30% are older adults (≥65 years). 2 

In the Netherlands, patients are usually referred to the ED by a general practitioner. The general practitioners 3 

provide acute care all days of the week and every hour of the day, including out of office hours.  4 

Older adults who visited the ED for all medical (including oncology) and surgical specialities in one year 5 

(between 1
st

 of September 2011 and 31
st

 of August 2012), were included. Data from the acute cardiac care unit 6 

and gynaecology unit were not available in the database, because these patients do not visit the ED .  7 

Data of the ED visits were automatically extracted from the electronic patient records (Chipsoft-EZIS, 8 

version 5.2). Categorization of the data was done according a fixed data extraction form by one researcher 9 

(JW). A random sample of all variables was checked by another researcher (ID). The patients’ zip code (on 10 

average 17 households per zip code) was used to determine the SES at a neighbourhood level by combining the 11 

median household income per month and mean value of the houses. Data on income were provided by 12 

Statistics Netherlands (20). This dataset excluded zip codes with less than 10 households to guarantee 13 

anonymity. The median income data derived from zip codes in the database from Statistics Netherlands were 14 

linked to our database and subsequently divided into tertiles (21): low (<€1800/month), intermediate (€1800-15 

€2300/month) and high (>€2300/month). It was impossible to retrieve SES data for patients with unknown zip 16 

code or patients living abroad (Belgium), and therefore, these patients were excluded (N=511, 6.9%).  17 

To investigate the effect of the living situation in the three SES groups, we conducted a subgroup 18 

analysis for the outcomes of community-dwelling patients and for patients who were institutionalized. Living 19 

situation was determined on basis of zip codes, including those of the nursing and care home patients. The first 20 

ED visit in the study period was considered the index visit, other visits after the index visit were excluded to 21 

avoid duplicate analysis of the patients’ characteristics and outcomes. The Institutional Review Board of 22 

Máxima Medical Centre approved this study and confirmed that the Medical Research Involving Human Subject 23 

Act (WMO) was not applicable.   24 

 25 

Data collection & definitions  26 

The following data were retrieved from the electronic patient record: age, gender, zip code, comorbidity, 27 

number of used medications. The Charlson comorbidity index (CCI) was used to quantify comorbidity (22). All 28 

electronic patient (both ED and hospital) records were assessed to retrieve comorbidity. For a random sample 29 
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6 
 

of 50% of the patients per SES group, comorbidity was manually retrieved. It was not feasible to do this for all 1 

patients. The patients’ living situation was categorized into community-dwelling patients (living independently 2 

or with home care) and institutionalized patients (care home and nursing home).  3 

To assess the severity of illness at presentation, the Manchester Triage Level (MTS) (23), vital parameters 4 

(systolic blood pressure, heart rate), laboratory tests (CRP and leukocytes) and the ED diagnoses were 5 

retrieved. The triage level based on the five-level MTS was categorised into 3 groups: urgent (red and orange), 6 

moderate (yellow), and low (green). In our ED the triage colour blue is not used,  7 

because these patients almost never visit our ED. Classification of ED diagnoses was done according the 8 

International Classification of Disease-10 (ICD-10)” (24). The group ‘other’, consisted out of diseases of the 9 

nervous system, musculoskeletal and connective tissue, skin and subcutaneous tissue, eye and adnexa, ear and 10 

mastoid and mental. 11 

Organizational factors retrieved were time of arrival, mode of referral (self-referral, GP, ambulance, specialist 12 

and other), specialty, number of diagnostic tests (sum of radiological tests, electrocardiogram, arterial blood 13 

gas analysis, laboratory tests, urine analysis, urine and blood culture), number of specialist consultations in the 14 

ED, ED-Length-of-Stay (LOS) and hospital-LOS. Time of presentation was classified into 3 shifts: day (8am-6pm), 15 

evening (6pm-12pm) and night (12pm-8am). The following specialties were considered surgical: (general) 16 

surgery, plastic surgery, urology, and orthopaedics. Pulmonology, neurology, internal medicine and 17 

gastroenterology were considered medical specialities. Hospital LOS was defined as the number of days 18 

between hospital admission and hospital discharge. Dates of death during hospital stay and of the ED-return 19 

visit were retrieved. The data were extracted by one trained medical abstractor who was blinded for the study 20 

hypothesis.  21 

 22 

Statistical analyses  23 

All statistical analyses were performed using SPSS 22.0 (Armonk, New York, 2015). Comparisons between two 24 

SES groups (low vs. intermediate, low vs. high and intermediate vs. high) were conducted using unpaired-t-25 

tests for continuous data and the Chi
 
square test for categorical data. For continuous variables that were not 26 

normally distributed, the Wilcoxon-Mann-Whitney-Test was used. Missing data were categorised as 27 

“unknown” and included in the analyses of categorical parameters, to explore the influence of missing values. 28 

To investigate the independent effect of SES on hospitalisation, in-hospital mortality, and 30-day ED-return 29 
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visits, logistic regression analyses was performed. Multivariable analysis was performed to calculate the 1 

adjusted Odds Ratio (OR) and in order to estimate the effect of confounders of age, gender, triage level and 2 

CCI. Age, CCI and medications were included as a linear variable in this analysis. For day of the week, a weekday 3 

was reference, and for sex, female was reference. Triage level was categorized as follows: urgent, intermediate 4 

and low (reference). Sensitivity analysis was performed to evaluate the effect of ED-revisits on mortality. For 5 

this analysis, those who died during hospitalisation were excluded (N=199). To estimate the effect of the living 6 

situation on the SES and their outcomes, patients were divided into community-dwelling patients and 7 

institutionalized patients. OR and corresponding 95% Confidence Intervals (CI) were calculated for each of the 8 

outcomes. A p-value was considered significant when <0.05. 9 

 10 

Results 11 

During the study period, 7205 ED visits by older adult patients were registered in our ED. In total, 511 patients 12 

(7.1%) were excluded because income data were missing and 1866 visits (25.9%) because the visit was a revisit. 13 

In total, 4828 index visits were included. Of these 1660 visits (33.1%) were classified as having a low SES, 1640 14 

(34.0%) as intermediate and 1588 (32.9%) as having a high SES (Figure 1).  15 

 16 

 17 

Patient characteristics  18 

The mean age of the study population was 77±7.7 years, and slightly less patients were male (44.5%) (Table 1). 19 

In total, 4381 (90.7%) were community-dwelling patients and 9.2% lived institutionalized. Patients were mostly 20 

referred by a GP (58.5%) and were triaged as having moderate urgency (43.8%). More than half (56.5%) of the 21 

patients were hospitalised, and their median hospital-LOS was 5 days. In-hospital mortality was 4.1%.   22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 
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Table 1. Patient characteristics and SES of older adult patients visiting the ED 1 

 2 

SES = Socioeconomic status. SD = Standard deviation. CCI = Charlson comorbidity index. ED = Emergency 3 

Department. P-values P-values low, intermediate and high SES: using the Chi-square test, unpaired t-test and 4 

Mann-Whitney-U-test. 5 

# = p-value low vs. intermediate <0.001, low vs. high <0.001, intermediate vs. high <0.001.  6 

* = p<0.05.  7 

 

 

 

Characteristics 

 Socioeconomic Status  

Total 

population  

N = 4828 

Low 

N = 1660 

(33.1%) 

Intermediate  

N = 1640 

(34.0%) 

High  

N = 1588 

(32.9%) 

P-value 

Age, years
 

     

Mean (SD) 77 (7.7) 80 (7.6) 76 (7.6) 75 (7.4) <0.001# 

Median (IQR)
* 

77 (12)  80 (11) 76 (12) 74 (12)  

Gender (%)
* 

    <0.001 

Male  2149 (44.5%) 618 (38.6%) 759 (46.3%) 772 (48.6%)  

Female  2679 (55.5%) 982 (61.4%) 881 (53.7%) 816 (51.4%)  

CCI, median (IQR) 1.2 (1.6)  1.0 (0-8) 1.0 (0-10) 1.0 (0-11) 0.09 

Unknown  45 (5.3%) 49 (5.3%) 54 (6.2%)  

No. of medications, mean 

(SD)
* 

2.5 (4.3) 3.3 (4.7) 2.4 (4.2) 1.9 (3.9) <0.001 

Mode of referral*      

General Practitioner  2680 (55.5%) 937 (61.8%) 905 (57.8%) 838 (56.0%) 0.03 

Self-referral 852 (17.6%) 215 (13.4%) 292 (17.8%) 345 (21.7%) <0.001 

Ambulance 664 (13.8%) 244 (15.3%) 237 (14.5%) 183 (11.5%) 0.01 

Specialist 632 (13.1%) 204 (9.6%) 206 (9.9%) 222 (10.8%) 0.75 

Living situation
*
       <0.001 

Community-dwelling  4381 (90.7%) 1266 (79.1%) 1556 (94.9%) 1559 (98.2%)  

Institutionalized  443 (9.2%) 330 (20.6%) 84 (5.1%) 29 (1.8%)  

Missing  4 (100%) 4 (100%) 0  0   
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Patient characteristics and Socioeconomic status 1 

Patients with a low or intermediate SES were older than patients with a high SES (80 vs. 76 and 75 years resp., 2 

p<0.001) (Table 1). Male patients less frequently had a low SES than intermediate and high SES patients (38.6% 3 

vs. 46.3% and 48.6% resp., p<0.001). The GP had referred patients in the low SES-group more often than in the 4 

intermediate and high SES-group (61.8% vs. 57.8% and 56.0% resp., p=0.03). Patients in the low SES-group used 5 

more medications than the high SES-group (3.3 vs. 1.9, p<0.001).  6 

   7 

Organizational and clinical parameters in the ED and SES 8 

There were no differences in the specialties (surgical vs. medical) that treated the patients nor in time of 9 

presentation between the three SES groups (Table 2). In addition, the vital parameters at presentation were 10 

comparable between the three groups. Patients with a low SES more often had a higher urgent triage level 11 

than the high SES-group, however, this difference was not significant (15.4% vs. 12.1%, p=0.02). In the low and 12 

the intermediate SES-group, more diagnostics tests were performed than in the high SES-group (mean 2.3 vs. 13 

2.1 vs. 2.0, resp., p<0.001). Patients with low SES had a longer ED-LOS than patients with intermediate and high 14 

SES (140 min vs. 133 vs. 133, resp. p=0.01).  Diagnoses differed between the three groups:  endocrine diseases 15 

were more common in the low SES group (3.1%) than the intermediate or high SES group (1.7% and 1.6%, 16 

p=0.03), and the same was observed for infectious diseases. (Table 2).  17 

 18 

 19 

Table 2. Organisational and clinical parameters of older adult ED patients within the different SES groups. 20 

 Socioeconomic Status  

 Low 

N = 1660 

(33.1%) 

Intermediate 

N = 1640 (34.0%) 

High 

N = 1588 (32.9%) 

P-value 

Specialism     0.16 

Medical 879 (54.9%) 858 (52.3%) 822 (51.8%)  

Surgical 721 (45.1%) 782 (47.7%) 766 (48.2%)  

Shift 
 

   0.15 

Morning 1130 (70.9%) 1148 (70.2%) 1169 (73.7%)  
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Evening  240 (21.3%) 354 (21.7%) 318 (20.0%)  

Night  124 (7.8%) 133 (8.1%) 100 (6.3%)  

Level of triage      

Low
* 

628 (39.8%) 640 (39.7%) 687 (44.0%) 0.02
 

Moderate 702 (44.5%) 730 (35.3%) 683 (43.7%) 0.69 

Urgent  246 (15.4%) 242 (14.8%) 192 (12.1%) 0.02 

No triage 24 (1.5%) 28 (1.7%) 26 (1.6%) 0.98 

No. of extra consultations at ED     0.80 

None 1376 (86.0%) 1407 (85.6%) 1365 (86.0%)  

1 200 (12.5%) 215 (13.1%) 199 (12.5%)  

≥2 24 (0.5%) 18 (1.1%) 24 (1.4%)  

Vital parameters     

Systolic blood pressure (mmHg), 

mean (SD) 

152 (31.7) 153 (31.3) 152 (30.8) 0.98 

Missing  428 (26.9%) 530 (32.4%) 545 (35.5%)  

Heart rate (min), mean (SD) 81.5 (17.0) 82.5 (18.1) 82.1 (17.7) 0.49 

Missing  734 (45.9%) 806 (49.1%) 819 (51.6%)  

Medical procedures at ED     

No. of diagnostic tests, mean (SD) 2.3 (1.8) 2.1 (1.8) 2.0 (1.7)  0.003# 

Laboratory test (%)* 1081 (67.9%) 1046 (64.1%) 974 (61.7%) <0.001 

CRP (mg/L), median (IQR) 16 (60) 14 (55) 15 (66) 0.47 

Leukocytes (x10^9/L), median (IQR) 9.2 (6) 9.3 (5) 8.8 (5)  0.91 

Diagnosis at ED     

Injury 487 (30.6%) 504 (30.8%) 508 (32.2%) 0.56 

Otherwise   280 (17.6%) 286 (17.5%) 289 (18.3%) 0.79 

Circulatory / Respiratory  232 (14.6%) 257 (15.7%) 201 (12.7%) 0.06 

Other  202 (12.7%) 217 (13.3%) 218 (18.3%) 0.64 

Digestive  163 (10.2%) 175 (10.8%) 169 (10.7%) 0.88 

Genito-urinary  68 (4.3%) 73 (4.5%) 58 (3.7%) 0.51 
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SES = Socioeconomic Status. SD = Standard deviation. ED = Emergency department. CRP = C-reactive protein.  1 

ED-Diagnosis ‘other’ (ICD-10 classification) = diseases of the nervous system, musculoskeletal and connective 2 

tissue, skin and subcutaneous tissue, eye and adnexa, ear and mastoid and mental.  3 

P-values low, intermediate and high SES: using the Chi-square test, unpaired t-test and Mann-Whitney-U-test. 4 

* = p <0.05.  5 

# = p-value low vs intermediate 0.003, low vs high <0.001, intermediate vs. high <0.01.  6 

@ = p-value low vs intermediate 0.01, low vs high 0.004, intermediate vs. high <0.93.  7 

^ = p-value low vs intermediate 0.01, low vs high 0.004, intermediate vs. high <0.93. 8 

& = p-value low vs intermediate 0.70, low vs high 0.03, intermediate vs. high <0.06.  9 

 10 

 11 

Patient outcomes and SES 12 

Patients with a low SES were more frequently hospitalised than the intermediate and high SES-group (62.3% vs. 13 

55.4% vs. 52.3%, resp., p<0.001, Table 3). In addition, patients with a low SES had a longer hospital-LOS than 14 

patients with a high SES (6.0 vs. 5.0 days, p<0.001). However, the hospital-LOS did not differ between 15 

intermediate SES and high SES patients (5 days in both groups, p=0.45). The finding that low SES patients were 16 

more often hospitalised than the high SES group turned out not to be independent of age and comorbidity 17 

(adjusted OR 1.3 95% CI 0.9–1.4, Table 3). When stratified according to living situation, low SES community-18 

dwelling patients had a higher risk of hospitalisation with an OR of 1.3 (95% CI 1.1-1.7) compared with patients 19 

with a high SES. In contrast, institutionalized low SES patients had a lower risk of hospitalisation with an OR of 20 

0.2 (95% CI:0.1-0.7). Intermediate SES patients did not have a higher odd for hospitalisation (OR 1.0 95% CI 21 

0.95-1.4) than high SES patients.  22 

 23 

 24 

 25 

 26 

 27 

 28 

Infectious  65 (4.1%) 52 (3.2%) 45 (2.8%) 0.14 

Endocrine / Metabolic  50 (3.1%) 28 (1.7%) 25 (1.6%) 0.03& 

Neoplasm / haematology  47 (2.9%) 52 (3.2%) 70 (4.4%) 0.05^ 

Missing 6 (0.4%) 3 (0.2%) 9 (0.6%)  

ED-LOS in minutes, median (IQR)* 140 (83) 133 (90) 133 (87) 0.01@ 
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Table 3. Multivariable analysis of the effect on SES on ED outcomes and within different living situations.  1 

 Socioeconomic 

Status   

Number (%) All patients 

N = 4828 

(OR 95%CI)
 

Community-dwelling 

patients  

N = 4381  

(OR 95%CI)  

Institutionalized 

patients  

N = 443 

(OR 95%CI) 

Hospitalisation
1 

Low  

Intermediate  

High  

996/1660 (62.3%) 1.1 (0.9-1.4) 1.3 (1.1-1.7) 

1.1 (0.95-1.4) 

1.0 

0.2 (0.1–0.7) 

909/1640 (55.4%) 1.1 (0.9-1.4) 0.4 (0.1-1.2) 

830/1588 (52.3%) 1.0 1.0 

In-hospital mortality
2
 Low  

Intermediate  

High  

86/996 (5.4%) 1.2 (0.7-2.0) 1.4 (0.8-2.6) 

1.3 (0.8-2.2) 

1.0 

0.8 (0.1-6.8) 

58/909 (3.5%) 1.1 (0.6-1.9) 0.4 (0.1-4.0) 

55/830 (3.5%) 1.0 1.0 

30-day ED-revisits
3#

 Low  

Intermediate  

184/1514 (11.5%) 1.0 (0.8-1.4) 1.0 (0.7-1.4) 

0.8 (0.6-1.1) 

1.0 (0.2-4.7) 

220/1582 (13.5%) 0.9 (0.7-1.1) 0.8 (0.2-4.6) 

 High  196/1533 (12.3%) 1.0 1.0 1.0 

ED = Emergency Department. OR = Odds Ratio. CI = confidence Interval.  2 

1 = adjusted variable include age and Charlson comorbidity index.   3 

2 = adjusted for age, Charlson comorbidity index, and triage level.  4 

3 = adjusted for age, Charlson comorbidity index and gender. # = without patients who died during 5 

hospitalisation. 6 

 7 

In-hospital mortality was higher for the low SES group (5.4%) compared with the intermediate (3.5%) 8 

and the high SES group (3.5%, p=0.01, unadjusted ORlow_vs_high :0.6 95% CI 0.4-0.9). The difference in in-hospital 9 

mortality between low and high SES patients was no longer significant when adjusted for age, comorbidity and 10 

triage level (adjusted OR 1.2 95% CI 0.7–2.0).  11 

There was no difference in 30-day ED-revisit rate between the low, intermediate and high SES group 12 

(21.3%, 20.4% vs. 20.8%, resp., p=0.88).  Neither was the 30-day ED-revisit rate different after correcting for 13 

age, comorbidity and gender (adjusted OR 1.0, 95% CI 0.8–1.4). Moreover, adjusting for the living situation did 14 

not alter the results significantly (Table 3).  15 

 16 

Discussion  17 

Our study was a large population-based study that investigated the association of SES with ED visits of older 18 

adult (≥65 years) patients. We found that older adult community-dwelling ED patients with a low SES have a 19 

higher risk of hospitalisation than patients with a high SES. Moreover, low SES patients had more often a higher 20 
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triage level, had more diagnostics test and longer ED-LOS compared to other SES groups. However, in-hospital 1 

mortality and the number of ED-return visits were not different between the three SES groups.   2 

We hypothesized that patients with low SES would be less healthy than those with a higher SES, which 3 

indirectly would result in higher admission rates and in-hospital mortality after presentation at the ED. Our 4 

data allowed us to determine important confounders, such as comorbidity, organisational factors and the 5 

severity of illness at the ED, which makes it possible to contribute important information to already existing 6 

evidence on the topic of SES, where some studies did not adjust for potential and important confounders 7 

(7,25). Our study indeed observed a higher chance of hospitalisation (OR 1.3 CI 1.1-1.7) for community-dwelling 8 

patients with a low SES than for patients with intermediate/high SES. This finding is in line with other studies 9 

(9,26,27). It may be possible that part of the community-dwelling frail patients were admitted for care 10 

problems, which is not a reason for admission for institutionalized patients as extra care is available for these 11 

patients. Future studies should elaborate the living arrangements and social network of older adults to 12 

investigate the influence of these matters on ED usage.  13 

In-hospital mortality and ED-revisits within 30 days were not associated with SES. This contrasts with 14 

other studies that found a higher risk of in-hospital mortality and readmissions in older adult patients with a 15 

low SES (8,16,17), but is in line with other studies that did not found an association (11,12,18). The association 16 

of low SES and adverse outcomes was found in studies that included patients with a specific diagnosis (e.g. 17 

pneumonia or heart failure) (18,28) or that analysed the number of ED visits per SES category (4,6,9,29), 18 

whereas our study focused on an undifferentiated, and therefore, more generalizable, older adult ED 19 

population. Another reason not finding an association between low SES and outcomes might be that most 20 

studies did not account for differences in living situation (17,30,31). We found that care and nursing homes 21 

were mostly situated in low SES areas, while their inhabitants will probably belong to all three SES (32). 22 

Additionally, institutionalized patients may influence revisit rates, because they are treated by their own doctor 23 

in the nursing home. It may be useful to take the living situation into account when using SES based on zip 24 

code, because care facilities structures at home influence ED outcomes.  25 

The fact that we did not find an association between SES and in-hospital mortality and revisits may be 26 

due to the organisation of the health care system in the Netherlands and may underscore/reflect that our 27 

health care is indeed accessible to all patients, regardless of their SES. In the Netherlands, the health care 28 

system consists of a well organised GP-network, with 24-hours a day access for acute care patients, which is 29 
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equally accessible for every inhabitant (29). In the Netherlands, care provided by the general practitioner is 1 

fully covered by the basic obligatory health insurance (33). Therefore this system provides equal access to 2 

health care by the general practitioner to every resident, independent of their SES (5,34-36). In addition, this 3 

care  selects the most severely ill patients for referral to the ED. The acute health care system differs over the 4 

countries, and in some countries, for instance the United States, the ED is used as a safety-net for underserved 5 

and uninsured patients (37). Also, evenly important, the financial health care structure is different worldwide In 6 

short, specifically regarding acute care, differences in organization and financial coverage of acute care make 7 

comparisons between countries difficult (38).  8 

In the Netherlands, older adults are, in general, financially well-covered (39), as only 3.5% of them are 9 

poor (39). Concerning other studies on older adults and SES, the methods of determining SES differed 10 

substantially, and some included education, income and occupancy, but none of the methods have proved to 11 

be comprehensive enough (40). One study in Canada among older adults that determined factors of ED usage 12 

matched postal codes with several indicators, such as income, employment and living alone (10). In a 13 

Mediterranean study, SES was defined on years of education and the mean annual income of the family (41). In 14 

conclusion, the comparison of studies on SES is complicated by different levels of SES in the general population 15 

and of the way  SES is defined.   16 

Apart from the above mentioned, the following study limitations should be mentioned. Firstly, our 17 

results are not generalizable to cardiology and gynaecology patients as we excluded these patients. For these 18 

cardiology patients, it is known that low SES may have a stronger association with adverse outcomes (42), and 19 

excluding these from our study may explain that we did not find associations between SES and outcome 20 

(except for hospitalisation in community dwelling patients). Secondly, we retrieved SES on basis of zip codes, 21 

which may be imprecise and yield smaller associations of SES with adverse outcomes (43). However, one zip 22 

code in the database of Statistics Netherlands covers only 17 households and therefore, we consider this way 23 

of retrieving SES rather reliable (44,45). Thirdly, retrieving SES of patients living in a nursing home or other care 24 

home facilities on basis of zip code is probably not reliable. Therefore, we made subgroup analysis of 25 

community dwelling patients and institutionalized patients, which is a strong point of our study. Lastly, coding 26 

for the living situation may not be precise, but we think that this does not lead to an underestimation since the 27 

percentage of institutionalized patients (9.1%) is almost similar as percentages given in another study (9.0%) 28 

(46).  29 
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In this study, we provided important information in terms of health outcomes on the SES in the acute 1 

health care setting in the vulnerable older adult population. We investigated a large unselected group of older 2 

adult ED patients stratified to living situation, which provides additional knowledge on the care and problems 3 

of older adult patients in the ED. Our study shows that in a country with assumed equal health care access only 4 

minor outcome differences were observed between different SES groups. Therefore, physicians should be 5 

aware of the potential differences between SES groups given the higher chance of hospitalisation. 6 

Improvement in adequately diagnosing and treating older adult patients is important, but the additional value 7 

of SES in the emergency care should be evaluated further to develop effective interventions to ensure high 8 

quality of care. Future studies should elaborate the living arrangements and social network of older adults, 9 

because these probably influences access to the ED and the number of (re-)admissions.  10 

In conclusion, low SES community-dwelling older adults were more often hospitalised than high SES 11 

community-dwelling patients, but no differences in in-hospital mortality and ED-revisits between the SES 12 

groups.  13 
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Figures  1 

Figure 1. The Flow chart of older adult patients divided into three SES groups.  2 

ED = Emergency department. SES = Socioeconomic Status 3 
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Abstract  1 

Objectives: Older adults frequently visit the Emergency Department (ED). Socioeconomic State (SES) has an 2 

important impact on health and ED utilization, however, the association between SES and ED utilization in 3 

elderly remains unclear. The aim of this study was to investigate the association between SES in older adult 4 

patients visiting the ED on outcomes.  5 

Design: A retrospective study.  6 

Participants: Older adults (≥65 years) visiting the ED, in the Netherlands. SES was stratified into tertiles based 7 

on average household income at zip code level; low (<€1800/month), intermediate (€1800-€2300/month) and 8 

high (>€2300/month).  9 

Primary outcomes: hospitalisation, in-hospital mortality and 30-day ED-return visits. Effect of SES on outcomes 10 

for all groups were assessed by logistic regression and adjusted for confounders.  11 

Results: In total, 4828 older adults visited the ED during the study period. Low SES was associated with a higher 12 

risk of hospitalisation among community-dwelling patients compared with high SES (adjusted OR1.3 95%CI 1.1-13 

1.7). This association was not present for intermediate SES (adjusted OR1.1 95%CI 0.95-1.4). In-hospital 14 

mortality was comparable between the low and high SES-group, even after adjustment for age, comorbidity 15 

and triage level (low OR 1.4 95%CI 0.8-2.6, intermediate OR 1.3 95%CI 0.8-2.2). Thirty-day ED-revisits among 16 

community-dwelling patients were also equal between the SES groups (low: adjusted OR 1.0 95%CI 0.7-1.4 and 17 

intermediate: adjusted OR 0.8 95%CI 0.6-1.1). 18 

Conclusion: In older adult ED patients, low SES was associated with a higher risk of hospitalisation than high 19 

SES. However, SES had no impact on in-hospital mortality and 30-day ED-revisits after adjustment for 20 

confounders.  21 

  22 

23 
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Strengths and limitations of this study 1 

- This is one of the only studies to provide detailed insight into the impact of different socioeconomic 2 

status groups of older adults in the emergency care.  3 

- Additionally, this study the living situation was used to differentiate between community-dwelling 4 

patients and institutionalized patients to observe differences in outcomes.  5 

- This study used a retrospective cohort study and linked patient zip code with income data based on a 6 

well-defined database by Statistics Netherlands.  7 

- A strength of our study is that we investigated a large undifferentiated group of older adult emergency 8 

care patients.  9 

- Limitations were that we were not able to extract the data of cardiology and gynaecology patients and 10 

that we used zip code to define the socioeconomic status.  11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 
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Introduction 1 

The burden on the Emergency Department (ED) capacity has been increasing over the past decades, which is 2 

mostly due to a substantially increasing number of older adults  (≥65 years old) (1). Given the extent and 3 

complexity of the problems in these patients, it is essential to identify determinants that lead to the ED visits in 4 

order to maintain high quality of care of older adult ED patients (2).  5 

Low socioeconomic status (SES) has already been identified as an important determinant of health 6 

status and is strongly associated with poor adverse health outcomes (3). Patients with a low SES visit the 7 

general practitioner more and the specialist less often than patients with a high SES (4,5). Moreover, patients 8 

with a low a SES use the ED more frequently and are admitted to the hospital more often than those with a 9 

high SES (4,6-10). However, most studies focused on the influence of SES on the quantity of ED utilization, 10 

rather than on the reasons for and outcomes of these ED visits in general (8,10-12) .   11 

It is well-known that older adults are vulnerable and prone to adverse health outcomes, such as ED 12 

visits, ED return visits, hospitalisation and mortality (13). However, research on the effect of SES on ED visits 13 

and adverse health outcomes in these older adults is scarce (10,14,15). Some of these studies demonstrated 14 

conflicting results as where low SES patients showed higher risk of adverse health outcomes (8,16,17), while 15 

other studies did not find such an increased risk (11,12,18). Moreover, most studies focused on patients with a 16 

specific diagnosis (e.g. heart failure, pneumonia or injury) and other studies merely studied ED utilization 17 

(10,14,18).  18 

To understand the ED utilization patterns of older adults, it can be important to take their SES into 19 

account. Understanding the characteristics of older adult ED patients, including their SES, may be the first step 20 

to maintain or improve high quality of acute care. We hypothesize that low SES influences the risk of adverse 21 

health outcomes in the ED setting in a negative way and adds to the vulnerability of older adult ED patients 22 

even in a country in which health care access is organized for every inhabitant, regardless of SES.   23 

The aim of this study was to determine differences between different SES groups among older adults s 24 

and additionally and most importantly we investigated the association of SES with hospitalisation, in-hospital 25 

mortality and ED-revisits.  26 

 27 

Method  28 

Study design, setting and population 29 
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A retrospective cohort study was performed in the Maxima Medical Centre, a 550-bed teaching hospital in the 1 

Netherlands. Yearly, approximately 30,000 patients visit the ED (19), of whom 30% are older adults (≥65 years). 2 

In the Netherlands, patients are usually referred to the ED by a general practitioner. The general practitioners 3 

provide acute care all days of the week and every hour of the day, including out of office hours.  4 

Older adults who visited the ED for all medical (including oncology) and surgical specialities in one year 5 

(between 1
st

 of September 2011 and 31
st

 of August 2012), were included. Data from the acute cardiac care unit 6 

and gynaecology unit were not available in the database, because these patients do not visit the ED .  7 

Data of the ED visits were automatically extracted from the electronic patient records (Chipsoft-EZIS, 8 

version 5.2). Categorization of the data was done according a fixed data extraction form by one researcher 9 

(JW). A random sample of all variables was checked by another researcher (ID). The patients’ zip code (on 10 

average 17 households per zip code) was used to determine the SES at a neighbourhood level by combining the 11 

median household income per month and mean value of the houses. Data on income were provided by 12 

Statistics Netherlands (20). This dataset excluded zip codes with less than 10 households to guarantee 13 

anonymity. The median income data derived from zip codes in the database from Statistics Netherlands were 14 

linked to our database and subsequently divided into tertiles (21): low (<€1800/month), intermediate (€1800-15 

€2300/month) and high (>€2300/month). It was impossible to retrieve SES data for patients with unknown zip 16 

code or patients living abroad (Belgium), and therefore, these patients were excluded (N=511, 6.9%).  17 

To investigate the effect of the living situation in the three SES groups, we conducted a subgroup 18 

analysis for the outcomes of community-dwelling patients and for patients who were institutionalized. Living 19 

situation was determined on basis of zip codes, including those of the nursing and care home patients. The first 20 

ED visit in the study period was considered the index visit, other visits after the index visit were excluded to 21 

avoid duplicate analysis of the patients’ characteristics and outcomes. The Institutional Review Board of 22 

Máxima Medical Centre approved this study and confirmed that the Medical Research Involving Human Subject 23 

Act (WMO) was not applicable.   24 

 25 

Data collection & definitions  26 

The following data were retrieved from the electronic patient record: age, gender, zip code, comorbidity, 27 

number of used medications. The Charlson comorbidity index (CCI) was used to quantify comorbidity (22). All 28 

electronic patient (both ED and hospital) records were assessed to retrieve comorbidity. For a random sample 29 
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of 50% of the patients per SES group, comorbidity was manually retrieved. It was not feasible to do this for all 1 

patients. The patients’ living situation was categorized into community-dwelling patients (living independently 2 

or with home care) and institutionalized patients (care home and nursing home).  3 

To assess the severity of illness at presentation, the Manchester Triage Level (MTS) (23), vital parameters 4 

(systolic blood pressure, heart rate), laboratory tests (CRP and leukocytes) and the ED diagnoses were 5 

retrieved. The triage level based on the five-level MTS was categorised into 3 groups: urgent (red and orange), 6 

moderate (yellow), and low (green). In our ED the triage colour blue is not used,  7 

because these patients almost never visit our ED. Classification of ED diagnoses was done according the 8 

International Classification of Disease-10 (ICD-10)” (24). The group ‘other’, consisted out of diseases of the 9 

nervous system, musculoskeletal and connective tissue, skin and subcutaneous tissue, eye and adnexa, ear and 10 

mastoid and mental. 11 

Organizational factors retrieved were time of arrival, mode of referral (self-referral, GP, ambulance, specialist 12 

and other), specialty, number of diagnostic tests (sum of radiological tests, electrocardiogram, arterial blood 13 

gas analysis, laboratory tests, urine analysis, urine and blood culture), number of specialist consultations in the 14 

ED, ED-Length-of-Stay (LOS) and hospital-LOS. Time of presentation was classified into 3 shifts: day (8am-6pm), 15 

evening (6pm-12pm) and night (12pm-8am). The following specialties were considered surgical: (general) 16 

surgery, plastic surgery, urology, and orthopaedics. Pulmonology, neurology, internal medicine and 17 

gastroenterology were considered medical specialities. Hospital LOS was defined as the number of days 18 

between hospital admission and hospital discharge. Dates of death during hospital stay and of the ED-return 19 

visit were retrieved. The data were extracted by one trained medical abstractor who was blinded for the study 20 

hypothesis.  21 

 22 

Statistical analyses  23 

All statistical analyses were performed using SPSS 22.0 (Armonk, New York, 2015). Comparisons between two 24 

SES groups (low vs. intermediate, low vs. high and intermediate vs. high) were conducted using ANOVA (post-25 

hoc Tukey test) for continuous data and the Chi
 
square test for categorical data. For continuous variables that 26 

were not normally distributed, the Wilcoxon-Mann-Whitney-Test was used. Missing data were categorised as 27 

“unknown” and included in the analyses of categorical parameters, to explore the influence of missing values. 28 

To investigate the independent effect of SES on hospitalisation, in-hospital mortality, and 30-day ED-return 29 
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visits, logistic regression analyses was performed. Multivariable analysis was performed to calculate the 1 

adjusted Odds Ratio (OR) and in order to estimate the effect of confounders of age, gender, triage level and 2 

CCI. Age, CCI and medications were included as a linear variable in this analysis. For day of the week, a weekday 3 

was reference, and for sex, female was reference. Triage level was categorized as follows: urgent, intermediate 4 

and low (reference). Sensitivity analysis was performed to evaluate the effect of ED-revisits on mortality. For 5 

this analysis, those who died during hospitalisation were excluded (N=199). To estimate the effect of the living 6 

situation on the SES and their outcomes, patients were divided into community-dwelling patients and 7 

institutionalized patients. OR and corresponding 95% Confidence Intervals (CI) were calculated for each of the 8 

outcomes. A p-value was considered significant when <0.05. 9 

 10 

Results 11 

During the study period, 7205 ED visits by older adult patients were registered in our ED. In total, 511 patients 12 

(7.1%) were excluded because income data were missing and 1866 visits (25.9%) because the visit was a revisit. 13 

In total, 4828 index visits were included. Of these 1660 visits (33.1%) were classified as having a low SES, 1640 14 

(34.0%) as intermediate and 1588 (32.9%) as having a high SES (Figure 1).  15 

 16 

 17 

Patient characteristics  18 

The mean age of the study population was 77±7.7 years, and slightly less patients were male (44.5%) (Table 1). 19 

In total, 4381 (90.7%) were community-dwelling patients and 9.2% lived institutionalized. Patients were mostly 20 

referred by a GP (58.5%) and were triaged as having moderate urgency (43.8%). More than half (56.5%) of the 21 

patients were hospitalised, and their median hospital-LOS was 5 days. In-hospital mortality was 4.1%.   22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 
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Table 1. Patient characteristics and SES of older adult patients visiting the ED 1 

 2 

SES = Socioeconomic status. SD = Standard deviation. CCI = Charlson comorbidity index. ED = Emergency 3 

Department. P-values P-values low, intermediate and high SES: using the Chi-square test, ANOVA (post-hoc 4 

Tukey) and Mann-Whitney-U-test. 5 

# = p-value low vs. intermediate <0.001, low vs. high <0.001, intermediate vs. high 0.001.  6 

@ = p-value low vs. intermediate 0.001, low vs. high <0.001, intermediate vs. high 0.042. 7 

 

 

 

Characteristics 

 Socioeconomic Status  

Total 

population  

N = 4828 

Low 

N = 1660 

(33.1%) 

Intermediate  

N = 1640 

(34.0%) 

High  

N = 1588 

(32.9%) 

P-value 

Age, years
 

     

Mean (SD) 77 (7.7) 80 (7.6) 76 (7.6) 75 (7.4) <0.001# 

Median (IQR)
* 

77 (12)  80 (11) 76 (12) 74 (12)  

Gender (%)
* 

    <0.001 

Male  2149 (44.5%) 618 (38.6%) 759 (46.3%) 772 (48.6%)  

Female  2679 (55.5%) 982 (61.4%) 881 (53.7%) 816 (51.4%)  

CCI, median (IQR) 1.2 (1.6)  1.0 (0-8) 1.0 (0-10) 1.0 (0-11) 0.09 

Unknown  45 (5.3%) 49 (5.3%) 54 (6.2%)  

No. of medications, mean 

(SD)
* 

2.5 (4.3) 3.3 (4.7) 2.4 (4.2) 1.9 (3.9) <0.001
@ 

Mode of referral*      

General Practitioner  2680 (55.5%) 937 (61.8%) 905 (57.8%) 838 (56.0%) 0.03 

Self-referral 852 (17.6%) 215 (13.4%) 292 (17.8%) 345 (21.7%) <0.001 

Ambulance 664 (13.8%) 244 (15.3%) 237 (14.5%) 183 (11.5%) 0.01 

Specialist 632 (13.1%) 204 (9.6%) 206 (9.9%) 222 (10.8%) 0.75 

Living situation
*
       <0.001 

Community-dwelling  4381 (90.7%) 1266 (79.1%) 1556 (94.9%) 1559 (98.2%)  

Institutionalized  443 (9.2%) 330 (20.6%) 84 (5.1%) 29 (1.8%)  

Missing  4 (100%) 4 (100%) 0  0   
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* = p<0.05.  1 

Patient characteristics and Socioeconomic status 2 

Patients with a low or intermediate SES were older than patients with a high SES (80 vs. 76 and 75 years resp., 3 

p<0.001) (Table 1). Male patients less frequently had a low SES than intermediate and high SES patients (38.6% 4 

vs. 46.3% and 48.6% resp., p<0.001). The GP had referred patients in the low SES-group more often than in the 5 

intermediate and high SES-group (61.8% vs. 57.8% and 56.0% resp., p=0.03). Patients in the low SES-group used 6 

more medications than the high SES-group (3.3 vs. 1.9, p<0.001).  7 

   8 

Organizational and clinical parameters in the ED and SES 9 

There were no differences in the specialties (surgical vs. medical) that treated the patients nor in time of 10 

presentation between the three SES groups (Table 2). In addition, the vital parameters at presentation were 11 

comparable between the three groups. Patients with a low SES more often had a higher urgent triage level 12 

than the high SES-group, however, this difference was not significant (15.4% vs. 12.1%, p=0.02). In the low and 13 

the intermediate SES-group, more diagnostics tests were performed than in the high SES-group (mean 2.3 vs. 14 

2.1 vs. 2.0, resp., p<0.001). Patients with low SES had a longer ED-LOS than patients with intermediate and high 15 

SES (140 min vs. 133 vs. 133, resp. p=0.01).  Diagnoses differed between the three groups:  endocrine diseases 16 

were more common in the low SES group (3.1%) than the intermediate or high SES group (1.7% and 1.6%, 17 

p=0.03), and the same was observed for infectious diseases. (Table 2).  18 

 19 

 20 

Table 2. Organisational and clinical parameters of older adult ED patients within the different SES groups. 21 

 Socioeconomic Status  

 Low 

N = 1660 

(33.1%) 

Intermediate 

N = 1640 (34.0%) 

High 

N = 1588 (32.9%) 

P-value 

Specialism     0.16 

Medical 879 (54.9%) 858 (52.3%) 822 (51.8%)  

Surgical 721 (45.1%) 782 (47.7%) 766 (48.2%)  

Shift 
 

   0.15 
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Morning 1130 (70.9%) 1148 (70.2%) 1169 (73.7%)  

Evening  240 (21.3%) 354 (21.7%) 318 (20.0%)  

Night  124 (7.8%) 133 (8.1%) 100 (6.3%)  

Level of triage      

Low
* 

628 (39.8%) 640 (39.7%) 687 (44.0%) 0.02
 

Moderate 702 (44.5%) 730 (35.3%) 683 (43.7%) 0.69 

Urgent  246 (15.4%) 242 (14.8%) 192 (12.1%) 0.02 

No triage 24 (1.5%) 28 (1.7%) 26 (1.6%) 0.98 

No. of extra consultations at ED     0.80 

None 1376 (86.0%) 1407 (85.6%) 1365 (86.0%)  

1 200 (12.5%) 215 (13.1%) 199 (12.5%)  

≥2 24 (0.5%) 18 (1.1%) 24 (1.4%)  

Vital parameters     

Systolic blood pressure (mmHg), 

mean (SD) 

152 (31.7) 153 (31.3) 152 (30.8) 0.94 

Missing  428 (26.9%) 530 (32.4%) 545 (35.5%)  

Heart rate (min), mean (SD) 81.5 (17.0) 82.5 (18.1) 82.1 (17.7) 0.32 

Missing  734 (45.9%) 806 (49.1%) 819 (51.6%)  

Medical procedures at ED     

No. of diagnostic tests, mean (SD) 2.3 (1.8) 2.1 (1.8) 2.0 (1.7)  <0.001# 

Laboratory test (%)* 1081 (67.9%) 1046 (64.1%) 974 (61.7%) <0.001 

CRP (mg/L), median (IQR) 16 (60) 14 (55) 15 (66) 0.47 

Leukocytes (x10^9/L), median (IQR) 9.2 (6) 9.3 (5) 8.8 (5)  0.91 

Diagnosis at ED     

Injury 487 (30.6%) 504 (30.8%) 508 (32.2%) 0.56 

Otherwise   280 (17.6%) 286 (17.5%) 289 (18.3%) 0.79 

Circulatory / Respiratory  232 (14.6%) 257 (15.7%) 201 (12.7%) 0.06 

Other  202 (12.7%) 217 (13.3%) 218 (18.3%) 0.64 

Digestive  163 (10.2%) 175 (10.8%) 169 (10.7%) 0.88 
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SES = Socioeconomic Status. SD = Standard deviation. ED = Emergency department. CRP = C-reactive protein.  1 

ED-Diagnosis ‘other’ (ICD-10 classification) = diseases of the nervous system, musculoskeletal and connective 2 

tissue, skin and subcutaneous tissue, eye and adnexa, ear and mastoid and mental.  3 

P-values low, intermediate and high SES: using the Chi-square test, ANOVA (post-hoc Tukey) and Mann-4 

Whitney-U-test. 5 

* = p <0.05.  6 

# = p-value low vs intermediate <0.001, low vs high <0.001, intermediate vs. high <0.01.  7 

@ = p-value low vs intermediate 0.01, low vs high 0.004, intermediate vs. high 0.93.  8 

 9 

 10 

Patient outcomes and SES 11 

Patients with a low SES were more frequently hospitalised than the intermediate and high SES-group (62.3% vs. 12 

55.4% vs. 52.3%, resp., p<0.001, Table 3). In addition, patients with a low SES had a longer hospital-LOS than 13 

patients with a high SES (6.0 vs. 5.0 days, p<0.001). However, the hospital-LOS did not differ between 14 

intermediate SES and high SES patients (5 days in both groups, p=0.45). The finding that low SES patients were 15 

more often hospitalised than the high SES group turned out not to be independent of age and comorbidity 16 

(adjusted OR 1.3 95% CI 0.9–1.4, Table 3). When stratified according to living situation, low SES community-17 

dwelling patients had a higher risk of hospitalisation with an OR of 1.3 (95% CI 1.1-1.7) compared with patients 18 

with a high SES. In contrast, institutionalized low SES patients had a lower risk of hospitalisation with an OR of 19 

0.2 (95% CI:0.1-0.7). Intermediate SES patients did not have a higher odd for hospitalisation (OR 1.0 95% CI 20 

0.95-1.4) than high SES patients.  21 

 22 

 23 

 24 

 25 

 26 

 27 

Genito-urinary  68 (4.3%) 73 (4.5%) 58 (3.7%) 0.51 

Infectious  65 (4.1%) 52 (3.2%) 45 (2.8%) 0.14 

Endocrine / Metabolic  50 (3.1%) 28 (1.7%) 25 (1.6%) 0.03 

Neoplasm / haematology  47 (2.9%) 52 (3.2%) 70 (4.4%) 0.05 

Missing 6 (0.4%) 3 (0.2%) 9 (0.6%)  

ED-LOS in minutes, median (IQR)* 140 (83) 133 (90) 133 (87) 0.01@ 
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Table 3. Multivariable analysis of the effect on SES on ED outcomes and within different living situations.  1 

 Socioeconomic 

Status   

Number (%) All patients 

N = 4828 

(OR 95%CI)
 

Community-dwelling 

patients  

N = 4381  

(OR 95%CI)  

Institutionalized 

patients  

N = 443 

(OR 95%CI) 

Hospitalisation
1 

Low  

Intermediate  

High  

996/1660 (62.3%) 1.1 (0.9-1.4) 1.3 (1.1-1.7) 

1.1 (0.95-1.4) 

1.0 

0.2 (0.1–0.7) 

909/1640 (55.4%) 1.1 (0.9-1.4) 0.4 (0.1-1.2) 

830/1588 (52.3%) 1.0 1.0 

In-hospital mortality
2
 Low  

Intermediate  

High  

86/996 (5.4%) 1.2 (0.7-2.0) 1.4 (0.8-2.6) 

1.3 (0.8-2.2) 

1.0 

0.8 (0.1-6.8) 

58/909 (3.5%) 1.1 (0.6-1.9) 0.4 (0.1-4.0) 

55/830 (3.5%) 1.0 1.0 

30-day ED-revisits
3#

 Low  

Intermediate  

184/1514 (11.5%) 1.0 (0.8-1.4) 1.0 (0.7-1.4) 

0.8 (0.6-1.1) 

1.0 (0.2-4.7) 

220/1582 (13.5%) 0.9 (0.7-1.1) 0.8 (0.2-4.6) 

 High  196/1533 (12.3%) 1.0 1.0 1.0 

ED = Emergency Department. OR = Odds Ratio. CI = confidence Interval.  2 

1 = adjusted variable include age and Charlson comorbidity index.   3 

2 = adjusted for age, Charlson comorbidity index, and triage level.  4 

3 = adjusted for age, Charlson comorbidity index and gender. # = without patients who died during 5 

hospitalisation. 6 

 7 

In-hospital mortality was higher for the low SES group (5.4%) compared with the intermediate (3.5%) 8 

and the high SES group (3.5%, p=0.01, unadjusted ORlow_vs_high :0.6 95% CI 0.4-0.9). The difference in in-hospital 9 

mortality between low and high SES patients was no longer significant when adjusted for age, comorbidity and 10 

triage level (adjusted OR 1.2 95% CI 0.7–2.0).  11 

There was no difference in 30-day ED-revisit rate between the low, intermediate and high SES group 12 

(21.3%, 20.4% vs. 20.8%, resp., p=0.88).  Neither was the 30-day ED-revisit rate different after correcting for 13 

age, comorbidity and gender (adjusted OR 1.0, 95% CI 0.8–1.4). Moreover, adjusting for the living situation did 14 

not alter the results significantly (Table 3).  15 

 16 

Discussion  17 

Our study was a large population-based study that investigated the association of SES with ED visits of older 18 

adult (≥65 years) patients. We found that older adult community-dwelling ED patients with a low SES have a 19 

higher risk of hospitalisation than patients with a high SES. Moreover, low SES patients had more often a higher 20 
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triage level, had more diagnostics test and longer ED-LOS compared to other SES groups. However, in-hospital 1 

mortality and the number of ED-return visits were not different between the three SES groups.   2 

We hypothesized that patients with low SES would be less healthy than those with a higher SES, which 3 

indirectly would result in higher admission rates and in-hospital mortality after presentation at the ED. Our 4 

data allowed us to determine important confounders, such as comorbidity, organisational factors and the 5 

severity of illness at the ED, which makes it possible to contribute important information to already existing 6 

evidence on the topic of SES, where some studies did not adjust for potential and important confounders 7 

(7,25). Our study indeed observed a higher chance of hospitalisation (OR 1.3 CI 1.1-1.7) for community-dwelling 8 

patients with a low SES than for patients with intermediate/high SES. This finding is in line with other studies 9 

(9,26,27). It may be possible that part of the community-dwelling frail patients were admitted for care 10 

problems, which is not a reason for admission for institutionalized patients as extra care is available for these 11 

patients. Future studies should elaborate the living arrangements and social network of older adults to 12 

investigate the influence of these matters on ED usage.  13 

In-hospital mortality and ED-revisits within 30 days were not associated with SES. This contrasts with 14 

other studies that found a higher risk of in-hospital mortality and readmissions in older adult patients with a 15 

low SES (8,16,17), but is in line with other studies that did not found an association (11,12,18). The association 16 

of low SES and adverse outcomes was found in studies that included patients with a specific diagnosis (e.g. 17 

pneumonia or heart failure) (18,28) or that analysed the number of ED visits per SES category (4,6,9,29), 18 

whereas our study focused on an undifferentiated, and therefore, more generalizable, older adult ED 19 

population. Another reason not finding an association between low SES and outcomes might be that most 20 

studies did not account for differences in living situation (17,30,31). We found that care and nursing homes 21 

were mostly situated in low SES areas, while their inhabitants will probably belong to all three SES (32). 22 

Additionally, institutionalized patients may influence revisit rates, because they are treated by their own doctor 23 

in the nursing home. It may be useful to take the living situation into account when using SES based on zip 24 

code, because care facilities structures at home influence ED outcomes.  25 

The fact that we did not find an association between SES and in-hospital mortality and revisits may be 26 

due to the organisation of the health care system in the Netherlands and may underscore/reflect that our 27 

health care is indeed accessible to all patients, regardless of their SES. In the Netherlands, the health care 28 

system consists of a well organised GP-network, with 24-hours a day access for acute care patients, which is 29 
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equally accessible for every inhabitant (29). In the Netherlands, care provided by the general practitioner is 1 

fully covered by the basic obligatory health insurance (33). Therefore this system provides equal access to 2 

health care by the general practitioner to every resident, independent of their SES (5,34-36). In addition, this 3 

care  selects the most severely ill patients for referral to the ED. The acute health care system differs over the 4 

countries, and in some countries, for instance the United States, the ED is used as a safety-net for underserved 5 

and uninsured patients (37). Also, evenly important, the financial health care structure is different worldwide In 6 

short, specifically regarding acute care, differences in organization and financial coverage of acute care make 7 

comparisons between countries difficult (38).  8 

In the Netherlands, older adults are, in general, financially well-covered (39), as only 3.5% of them are 9 

poor (39). Concerning other studies on older adults and SES, the methods of determining SES differed 10 

substantially, and some included education, income and occupancy, but none of the methods have proved to 11 

be comprehensive enough (40). One study in Canada among older adults that determined factors of ED usage 12 

matched postal codes with several indicators, such as income, employment and living alone (10). In a 13 

Mediterranean study, SES was defined on years of education and the mean annual income of the family (41). In 14 

conclusion, the comparison of studies on SES is complicated by different levels of SES in the general population 15 

and of the way  SES is defined.   16 

Apart from the above mentioned, the following study limitations should be mentioned. Firstly, our 17 

results are not generalizable to cardiology and gynaecology patients as we excluded these patients. For these 18 

cardiology patients, it is known that low SES may have a stronger association with adverse outcomes (42), and 19 

excluding these from our study may explain that we did not find associations between SES and outcome 20 

(except for hospitalisation in community dwelling patients). Secondly, we retrieved SES on basis of zip codes, 21 

which may be imprecise and yield smaller associations of SES with adverse outcomes (43). However, one zip 22 

code in the database of Statistics Netherlands covers only 17 households and therefore, we consider this way 23 

of retrieving SES rather reliable (44,45). Thirdly, retrieving SES of patients living in a nursing home or other care 24 

home facilities on basis of zip code is probably not reliable. Therefore, we made subgroup analysis of 25 

community dwelling patients and institutionalized patients, which is a strong point of our study. Lastly, coding 26 

for the living situation may not be precise, but we think that this does not lead to an underestimation since the 27 

percentage of institutionalized patients (9.1%) is almost similar as percentages given in another study (9.0%) 28 

(46).  29 
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In this study, we provided important information in terms of health outcomes on the SES in the acute 1 

health care setting in the vulnerable older adult population. We investigated a large unselected group of older 2 

adult ED patients stratified to living situation, which provides additional knowledge on the care and problems 3 

of older adult patients in the ED. Our study shows that in a country with assumed equal health care access only 4 

minor outcome differences were observed between different SES groups. Therefore, physicians should be 5 

aware of the potential differences between SES groups given the higher chance of hospitalisation. 6 

Improvement in adequately diagnosing and treating older adult patients is important, but the additional value 7 

of SES in the emergency care should be evaluated further to develop effective interventions to ensure high 8 

quality of care. Future studies should elaborate the living arrangements and social network of older adults, 9 

because these probably influences access to the ED and the number of (re-)admissions.  10 

In conclusion, low SES community-dwelling older adults were more often hospitalised than high SES 11 

community-dwelling patients, but no differences in in-hospital mortality and ED-revisits between the SES 12 

groups.  13 

 14 
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Figures  1 

Figure 1. The Flow chart of older adult patients divided into three SES groups.  2 

ED = Emergency department. SES = Socioeconomic Status 3 
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Abstract  1 

Objectives: Older adults frequently visit the Emergency Department (ED). Socioeconomic State (SES) has an 2 

important impact on health and ED utilization, however, the association between SES and ED utilization in 3 

elderly remains unclear. The aim of this study was to investigate the association between SES in older adult 4 

patients visiting the ED on outcomes.  5 

Design: A retrospective study.  6 

Participants: Older adults (≥65 years) visiting the ED, in the Netherlands. SES was stratified into tertiles based 7 

on average household income at zip code level; low (<€1800/month), intermediate (€1800-€2300/month) and 8 

high (>€2300/month).  9 

Primary outcomes: hospitalisation, in-hospital mortality and 30-day ED-return visits. Effect of SES on outcomes 10 

for all groups were assessed by logistic regression and adjusted for confounders.  11 

Results: In total, 4828 older adults visited the ED during the study period. Low SES was associated with a higher 12 

risk of hospitalisation among community-dwelling patients compared with high SES (adjusted OR1.3 95%CI 1.1-13 

1.7). This association was not present for intermediate SES (adjusted OR1.1 95%CI 0.95-1.4). In-hospital 14 

mortality was comparable between the low and high SES-group, even after adjustment for age, comorbidity 15 

and triage level (low OR 1.4 95%CI 0.8-2.6, intermediate OR 1.3 95%CI 0.8-2.2). Thirty-day ED-revisits among 16 

community-dwelling patients were also equal between the SES groups (low: adjusted OR 1.0 95%CI 0.7-1.4 and 17 

intermediate: adjusted OR 0.8 95%CI 0.6-1.1). 18 

Conclusion: In older adult ED patients, low SES was associated with a higher risk of hospitalisation than high 19 

SES. However, SES had no impact on in-hospital mortality and 30-day ED-revisits after adjustment for 20 

confounders.  21 

  22 

23 
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Strengths and limitations of this study 1 

- This is one of the only studies to provide detailed insight into the impact of different socioeconomic 2 

status groups of older adults in the emergency care.  3 

- Additionally, this study the living situation was used to differentiate between community-dwelling 4 

patients and institutionalized patients to observe differences in outcomes.  5 

- This study used a retrospective cohort study and linked patient zip code with income data based on a 6 

well-defined database by Statistics Netherlands.  7 

- A strength of our study is that we investigated a large undifferentiated group of older adult emergency 8 

care patients.  9 

- Limitations were that we were not able to extract the data of cardiology and gynaecology patients and 10 

that we used zip code to define the socioeconomic status.  11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 
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Introduction 1 

The burden on the Emergency Department (ED) capacity has been increasing over the past decades, which is 2 

mostly due to a substantially increasing number of older adults  (≥65 years old) (1). Given the extent and 3 

complexity of the problems in these patients, it is essential to identify determinants that lead to the ED visits in 4 

order to maintain high quality of care of older adult ED patients (2).  5 

Low socioeconomic status (SES) has already been identified as an important determinant of health 6 

status and is strongly associated with poor adverse health outcomes (3). Patients with a low SES visit the 7 

general practitioner more and the specialist less often than patients with a high SES (4,5). Moreover, patients 8 

with a low a SES use the ED more frequently and are admitted to the hospital more often than those with a 9 

high SES (4,6-10). However, most studies focused on the influence of SES on the quantity of ED utilization, 10 

rather than on the reasons for and outcomes of these ED visits in general (8,10-12) .   11 

It is well-known that older adults are vulnerable and prone to adverse health outcomes, such as ED 12 

visits, ED return visits, hospitalisation and mortality (13). However, research on the effect of SES on ED visits 13 

and adverse health outcomes in these older adults is scarce (10,14,15). Some of these studies demonstrated 14 

conflicting results as where low SES patients showed higher risk of adverse health outcomes (8,16,17), while 15 

other studies did not find such an increased risk (11,12,18). Moreover, most studies focused on patients with a 16 

specific diagnosis (e.g. heart failure, pneumonia or injury) and other studies merely studied ED utilization 17 

(10,14,18).  18 

To understand the ED utilization patterns of older adults, it can be important to take their SES into 19 

account. Understanding the characteristics of older adult ED patients, including their SES, may be the first step 20 

to maintain or improve high quality of acute care. We hypothesize that low SES influences the risk of adverse 21 

health outcomes in the ED setting in a negative way and adds to the vulnerability of older adult ED patients 22 

even in a country in which health care access is organized for every inhabitant, regardless of SES.   23 

The aim of this study was to determine differences between different SES groups among older adults s 24 

and additionally and most importantly we investigated the association of SES with hospitalisation, in-hospital 25 

mortality and ED-revisits.  26 

 27 

Method  28 

Study design, setting and population 29 
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A retrospective cohort study was performed in the Maxima Medical Centre, a 550-bed teaching hospital in the 1 

Netherlands. Yearly, approximately 30,000 patients visit the ED (19), of whom 30% are older adults (≥65 years). 2 

In the Netherlands, patients are usually referred to the ED by a general practitioner. The general practitioners 3 

provide acute care all days of the week and every hour of the day, including out of office hours.  4 

Older adults who visited the ED for all medical (including oncology) and surgical specialities in one year 5 

(between 1
st

 of September 2011 and 31
st

 of August 2012), were included. Data from the acute cardiac care unit 6 

and gynaecology unit were not available in the database, because these patients do not visit the ED .  7 

Data of the ED visits were automatically extracted from the electronic patient records (Chipsoft-EZIS, 8 

version 5.2). Categorization of the data was done according a fixed data extraction form by one researcher 9 

(JW). A random sample of all variables was checked by another researcher (ID). The patients’ zip code (on 10 

average 17 households per zip code) was used to determine the SES at a neighbourhood level by combining the 11 

median household income per month and mean value of the houses. Data on income were provided by 12 

Statistics Netherlands (20). This dataset excluded zip codes with less than 10 households to guarantee 13 

anonymity. The median income data derived from zip codes in the database from Statistics Netherlands were 14 

linked to our database and subsequently divided into tertiles (21): low (<€1800/month), intermediate (€1800-15 

€2300/month) and high (>€2300/month). It was impossible to retrieve SES data for patients with unknown zip 16 

code or patients living abroad (Belgium), and therefore, these patients were excluded (N=511, 6.9%).  17 

To investigate the effect of the living situation in the three SES groups, we conducted a subgroup 18 

analysis for the outcomes of community-dwelling patients and for patients who were institutionalized. Living 19 

situation was determined on basis of zip codes, including those of the nursing and care home patients. The first 20 

ED visit in the study period was considered the index visit, other visits after the index visit were excluded to 21 

avoid duplicate analysis of the patients’ characteristics and outcomes. The Institutional Review Board of 22 

Máxima Medical Centre approved this study and confirmed that the Medical Research Involving Human Subject 23 

Act (WMO) was not applicable.   24 

 25 

Data collection & definitions  26 

The following data were retrieved from the electronic patient record: age, gender, zip code, comorbidity, 27 

number of used medications. The Charlson comorbidity index (CCI) was used to quantify comorbidity (22). All 28 

electronic patient (both ED and hospital) records were assessed to retrieve comorbidity. For a random sample 29 
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of 50% of the patients per SES group, comorbidity was manually retrieved. It was not feasible to do this for all 1 

patients. The patients’ living situation was categorized into community-dwelling patients (living independently 2 

or with home care) and institutionalized patients (care home and nursing home).  3 

To assess the severity of illness at presentation, the Manchester Triage Level (MTS) (23), vital parameters 4 

(systolic blood pressure, heart rate), laboratory tests (CRP and leukocytes) and the ED diagnoses were 5 

retrieved. The triage level based on the five-level MTS was categorised into 3 groups: urgent (red and orange), 6 

moderate (yellow), and low (green). In our ED the triage colour blue is not used,  7 

because these patients almost never visit our ED. Classification of ED diagnoses was done according the 8 

International Classification of Disease-10 (ICD-10)” (24). The group ‘other’, consisted out of diseases of the 9 

nervous system, musculoskeletal and connective tissue, skin and subcutaneous tissue, eye and adnexa, ear and 10 

mastoid and mental. 11 

Organizational factors retrieved were time of arrival, mode of referral (self-referral, GP, ambulance, specialist 12 

and other), specialty, number of diagnostic tests (sum of radiological tests, electrocardiogram, arterial blood 13 

gas analysis, laboratory tests, urine analysis, urine and blood culture), number of specialist consultations in the 14 

ED, ED-Length-of-Stay (LOS) and hospital-LOS. Time of presentation was classified into 3 shifts: day (8am-6pm), 15 

evening (6pm-12pm) and night (12pm-8am). The following specialties were considered surgical: (general) 16 

surgery, plastic surgery, urology, and orthopaedics. Pulmonology, neurology, internal medicine and 17 

gastroenterology were considered medical specialities. Hospital LOS was defined as the number of days 18 

between hospital admission and hospital discharge. Dates of death during hospital stay and of the ED-return 19 

visit were retrieved. The data were extracted by one trained medical abstractor who was blinded for the study 20 

hypothesis.  21 

 22 

Statistical analyses  23 

All statistical analyses were performed using SPSS 22.0 (Armonk, New York, 2015). Comparisons between two 24 

SES groups (low vs. intermediate, low vs. high and intermediate vs. high) were conducted using ANOVA (post-25 

hoc Tukey test) for continuous data and the Chi
 
square test for categorical data. For continuous variables that 26 

were not normally distributed, the Wilcoxon-Mann-Whitney-Test was used. Missing data were categorised as 27 

“unknown” and included in the analyses of categorical parameters, to explore the influence of missing values. 28 

To investigate the independent effect of SES on hospitalisation, in-hospital mortality, and 30-day ED-return 29 
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visits, logistic regression analyses was performed. Multivariable analysis was performed to calculate the 1 

adjusted Odds Ratio (OR) and in order to estimate the effect of confounders of age, gender, triage level and 2 

CCI. Age, CCI and medications were included as a linear variable in this analysis. For day of the week, a weekday 3 

was reference, and for sex, female was reference. Triage level was categorized as follows: urgent, intermediate 4 

and low (reference). Sensitivity analysis was performed to evaluate the effect of ED-revisits on mortality. For 5 

this analysis, those who died during hospitalisation were excluded (N=199). To estimate the effect of the living 6 

situation on the SES and their outcomes, patients were divided into community-dwelling patients and 7 

institutionalized patients. OR and corresponding 95% Confidence Intervals (CI) were calculated for each of the 8 

outcomes. A p-value was considered significant when <0.05. 9 

 10 

Results 11 

During the study period, 7205 ED visits by older adult patients were registered in our ED. In total, 511 patients 12 

(7.1%) were excluded because income data were missing and 1866 visits (25.9%) because the visit was a revisit. 13 

In total, 4828 index visits were included. Of these 1660 visits (33.1%) were classified as having a low SES, 1640 14 

(34.0%) as intermediate and 1588 (32.9%) as having a high SES (Figure 1).  15 

 16 

 17 

Patient characteristics  18 

The mean age of the study population was 77±7.7 years, and slightly less patients were male (44.5%) (Table 1). 19 

In total, 4381 (90.7%) were community-dwelling patients and 9.2% lived institutionalized. Patients were mostly 20 

referred by a GP (58.5%) and were triaged as having moderate urgency (43.8%). More than half (56.5%) of the 21 

patients were hospitalised, and their median hospital-LOS was 5 days. In-hospital mortality was 4.1%.   22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 
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Table 1. Patient characteristics and SES of older adult patients visiting the ED 1 

 2 

SES = Socioeconomic status. SD = Standard deviation. CCI = Charlson comorbidity index. ED = Emergency 3 

Department. P-values P-values low, intermediate and high SES: using the Chi-square test, ANOVA (post-hoc 4 

Tukey) and Mann-Whitney-U-test. 5 

# = p-value low vs. intermediate <0.001, low vs. high <0.001, intermediate vs. high 0.001.  6 

@ = p-value low vs. intermediate 0.001, low vs. high <0.001, intermediate vs. high 0.042. 7 

 

 

 

Characteristics 

 Socioeconomic Status  

Total 

population  

N = 4828 

Low 

N = 1660 

(33.1%) 

Intermediate  

N = 1640 

(34.0%) 

High  

N = 1588 

(32.9%) 

P-value 

Age, years
 

     

Mean (SD) 77 (7.7) 80 (7.6) 76 (7.6) 75 (7.4) <0.001# 

Median (IQR)
* 

77 (12)  80 (11) 76 (12) 74 (12)  

Gender (%)
* 

    <0.001 

Male  2149 (44.5%) 618 (38.6%) 759 (46.3%) 772 (48.6%)  

Female  2679 (55.5%) 982 (61.4%) 881 (53.7%) 816 (51.4%)  

CCI, median (IQR) 1.2 (1.6)  1.0 (0-8) 1.0 (0-10) 1.0 (0-11) 0.09 

Unknown  45 (5.3%) 49 (5.3%) 54 (6.2%)  

No. of medications, mean 

(SD)
* 

2.5 (4.3) 3.3 (4.7) 2.4 (4.2) 1.9 (3.9) <0.001
@ 

Mode of referral*      

General Practitioner  2680 (55.5%) 937 (61.8%) 905 (57.8%) 838 (56.0%) 0.03 

Self-referral 852 (17.6%) 215 (13.4%) 292 (17.8%) 345 (21.7%) <0.001 

Ambulance 664 (13.8%) 244 (15.3%) 237 (14.5%) 183 (11.5%) 0.01 

Specialist 632 (13.1%) 204 (9.6%) 206 (9.9%) 222 (10.8%) 0.75 

Living situation
*
       <0.001 

Community-dwelling  4381 (90.7%) 1266 (79.1%) 1556 (94.9%) 1559 (98.2%)  

Institutionalized  443 (9.2%) 330 (20.6%) 84 (5.1%) 29 (1.8%)  

Missing  4 (100%) 4 (100%) 0  0   
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* = p<0.05.  1 

Patient characteristics and Socioeconomic status 2 

Patients with a low or intermediate SES were older than patients with a high SES (80 vs. 76 and 75 years resp., 3 

p<0.001) (Table 1). Male patients less frequently had a low SES than intermediate and high SES patients (38.6% 4 

vs. 46.3% and 48.6% resp., p<0.001). The GP had referred patients in the low SES-group more often than in the 5 

intermediate and high SES-group (61.8% vs. 57.8% and 56.0% resp., p=0.03). Patients in the low SES-group used 6 

more medications than the high SES-group (3.3 vs. 1.9, p<0.001).  7 

   8 

Organizational and clinical parameters in the ED and SES 9 

There were no differences in the specialties (surgical vs. medical) that treated the patients nor in time of 10 

presentation between the three SES groups (Table 2). In addition, the vital parameters at presentation were 11 

comparable between the three groups. Patients with a low SES more often had a higher urgent triage level 12 

than the high SES-group, however, this difference was not significant (15.4% vs. 12.1%, p=0.02). In the low and 13 

the intermediate SES-group, more diagnostics tests were performed than in the high SES-group (mean 2.3 vs. 14 

2.1 vs. 2.0, resp., p<0.001). Patients with low SES had a longer ED-LOS than patients with intermediate and high 15 

SES (140 min vs. 133 vs. 133, resp. p=0.01).  Diagnoses differed between the three groups:  endocrine diseases 16 

were more common in the low SES group (3.1%) than the intermediate or high SES group (1.7% and 1.6%, 17 

p=0.03), and the same was observed for infectious diseases. (Table 2).  18 

 19 

 20 

Table 2. Organisational and clinical parameters of older adult ED patients within the different SES groups. 21 

 Socioeconomic Status  

 Low 

N = 1660 

(33.1%) 

Intermediate 

N = 1640 (34.0%) 

High 

N = 1588 (32.9%) 

P-value 

Specialism     0.16 

Medical 879 (54.9%) 858 (52.3%) 822 (51.8%)  

Surgical 721 (45.1%) 782 (47.7%) 766 (48.2%)  

Shift 
 

   0.15 
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Morning 1130 (70.9%) 1148 (70.2%) 1169 (73.7%)  

Evening  240 (21.3%) 354 (21.7%) 318 (20.0%)  

Night  124 (7.8%) 133 (8.1%) 100 (6.3%)  

Level of triage      

Low
* 

628 (39.8%) 640 (39.7%) 687 (44.0%) 0.02
 

Moderate 702 (44.5%) 730 (35.3%) 683 (43.7%) 0.69 

Urgent  246 (15.4%) 242 (14.8%) 192 (12.1%) 0.02 

No triage 24 (1.5%) 28 (1.7%) 26 (1.6%) 0.98 

No. of extra consultations at ED     0.80 

None 1376 (86.0%) 1407 (85.6%) 1365 (86.0%)  

1 200 (12.5%) 215 (13.1%) 199 (12.5%)  

≥2 24 (0.5%) 18 (1.1%) 24 (1.4%)  

Vital parameters     

Systolic blood pressure (mmHg), 

mean (SD) 

152 (31.7) 153 (31.3) 152 (30.8) 0.94 

Missing  428 (26.9%) 530 (32.4%) 545 (35.5%)  

Heart rate (min), mean (SD) 81.5 (17.0) 82.5 (18.1) 82.1 (17.7) 0.32 

Missing  734 (45.9%) 806 (49.1%) 819 (51.6%)  

Medical procedures at ED     

No. of diagnostic tests, mean (SD) 2.3 (1.8) 2.1 (1.8) 2.0 (1.7)  <0.001# 

Laboratory test (%)* 1081 (67.9%) 1046 (64.1%) 974 (61.7%) <0.001 

CRP (mg/L), median (IQR) 16 (60) 14 (55) 15 (66) 0.47 

Leukocytes (x10^9/L), median (IQR) 9.2 (6) 9.3 (5) 8.8 (5)  0.91 

Diagnosis at ED     

Injury 487 (30.6%) 504 (30.8%) 508 (32.2%) 0.56 

Otherwise   280 (17.6%) 286 (17.5%) 289 (18.3%) 0.79 

Circulatory / Respiratory  232 (14.6%) 257 (15.7%) 201 (12.7%) 0.06 

Other  202 (12.7%) 217 (13.3%) 218 (18.3%) 0.64 

Digestive  163 (10.2%) 175 (10.8%) 169 (10.7%) 0.88 
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SES = Socioeconomic Status. SD = Standard deviation. ED = Emergency department. CRP = C-reactive protein.  1 

ED-Diagnosis ‘other’ (ICD-10 classification) = diseases of the nervous system, musculoskeletal and connective 2 

tissue, skin and subcutaneous tissue, eye and adnexa, ear and mastoid and mental.  3 

P-values low, intermediate and high SES: using the Chi-square test, ANOVA (post-hoc Tukey) and Mann-4 

Whitney-U-test. 5 

* = p <0.05.  6 

# = p-value low vs intermediate <0.001, low vs high <0.001, intermediate vs. high <0.01.  7 

@ = p-value low vs intermediate 0.01, low vs high 0.004, intermediate vs. high 0.93.  8 

 9 

 10 

Patient outcomes and SES 11 

Patients with a low SES were more frequently hospitalised than the intermediate and high SES-group (62.3% vs. 12 

55.4% vs. 52.3%, resp., p<0.001, Table 3). In addition, patients with a low SES had a longer hospital-LOS than 13 

patients with a high SES (6.0 vs. 5.0 days, p<0.001). However, the hospital-LOS did not differ between 14 

intermediate SES and high SES patients (5 days in both groups, p=0.45). The finding that low SES patients were 15 

more often hospitalised than the high SES group turned out not to be independent of age and comorbidity 16 

(adjusted OR 1.3 95% CI 0.9–1.4, Table 3). When stratified according to living situation, low SES community-17 

dwelling patients had a higher risk of hospitalisation with an OR of 1.3 (95% CI 1.1-1.7) compared with patients 18 

with a high SES. In contrast, institutionalized low SES patients had a lower risk of hospitalisation with an OR of 19 

0.2 (95% CI:0.1-0.7). Intermediate SES patients did not have a higher odd for hospitalisation (OR 1.0 95% CI 20 

0.95-1.4) than high SES patients.  21 

 22 

 23 

 24 

 25 

 26 

 27 

Genito-urinary  68 (4.3%) 73 (4.5%) 58 (3.7%) 0.51 

Infectious  65 (4.1%) 52 (3.2%) 45 (2.8%) 0.14 

Endocrine / Metabolic  50 (3.1%) 28 (1.7%) 25 (1.6%) 0.03 

Neoplasm / haematology  47 (2.9%) 52 (3.2%) 70 (4.4%) 0.05 

Missing 6 (0.4%) 3 (0.2%) 9 (0.6%)  

ED-LOS in minutes, median (IQR)* 140 (83) 133 (90) 133 (87) 0.01@ 
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Table 3. Multivariable analysis of the effect on SES on ED outcomes and within different living situations.  1 

 Socioeconomic 

Status   

Number (%) All patients 

N = 4828 

(OR 95%CI)
 

Community-dwelling 

patients  

N = 4381  

(OR 95%CI)  

Institutionalized 

patients  

N = 443 

(OR 95%CI) 

Hospitalisation
1 

Low  

Intermediate  

High  

996/1660 (62.3%) 1.1 (0.9-1.4) 1.3 (1.1-1.7) 

1.1 (0.95-1.4) 

1.0 

0.2 (0.1–0.7) 

909/1640 (55.4%) 1.1 (0.9-1.4) 0.4 (0.1-1.2) 

830/1588 (52.3%) 1.0 1.0 

In-hospital mortality
2
 Low  

Intermediate  

High  

86/996 (5.4%) 1.2 (0.7-2.0) 1.4 (0.8-2.6) 

1.3 (0.8-2.2) 

1.0 

0.8 (0.1-6.8) 

58/909 (3.5%) 1.1 (0.6-1.9) 0.4 (0.1-4.0) 

55/830 (3.5%) 1.0 1.0 

30-day ED-revisits
3#

 Low  

Intermediate  

184/1514 (11.5%) 1.0 (0.8-1.4) 1.0 (0.7-1.4) 

0.8 (0.6-1.1) 

1.0 (0.2-4.7) 

220/1582 (13.5%) 0.9 (0.7-1.1) 0.8 (0.2-4.6) 

 High  196/1533 (12.3%) 1.0 1.0 1.0 

ED = Emergency Department. OR = Odds Ratio. CI = confidence Interval.  2 

1 = adjusted variable include age and Charlson comorbidity index.   3 

2 = adjusted for age, Charlson comorbidity index, and triage level.  4 

3 = adjusted for age, Charlson comorbidity index and gender. # = without patients who died during 5 

hospitalisation. 6 

 7 

In-hospital mortality was higher for the low SES group (5.4%) compared with the intermediate (3.5%) 8 

and the high SES group (3.5%, p=0.01, unadjusted ORlow_vs_high :0.6 95% CI 0.4-0.9). The difference in in-hospital 9 

mortality between low and high SES patients was no longer significant when adjusted for age, comorbidity and 10 

triage level (adjusted OR 1.2 95% CI 0.7–2.0).  11 

There was no difference in 30-day ED-revisit rate between the low, intermediate and high SES group 12 

(21.3%, 20.4% vs. 20.8%, resp., p=0.88).  Neither was the 30-day ED-revisit rate different after correcting for 13 

age, comorbidity and gender (adjusted OR 1.0, 95% CI 0.8–1.4). Moreover, adjusting for the living situation did 14 

not alter the results significantly (Table 3).  15 

 16 

Discussion  17 

Our study was a large population-based study that investigated the association of SES with ED visits of older 18 

adult (≥65 years) patients. We found that older adult community-dwelling ED patients with a low SES have a 19 

higher risk of hospitalisation than patients with a high SES. Moreover, low SES patients had more often a higher 20 
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triage level, had more diagnostics test and longer ED-LOS compared to other SES groups. However, in-hospital 1 

mortality and the number of ED-return visits were not different between the three SES groups.   2 

We hypothesized that patients with low SES would be less healthy than those with a higher SES, which 3 

indirectly would result in higher admission rates and in-hospital mortality after presentation at the ED. Our 4 

data allowed us to determine important confounders, such as comorbidity, organisational factors and the 5 

severity of illness at the ED, which makes it possible to contribute important information to already existing 6 

evidence on the topic of SES, where some studies did not adjust for potential and important confounders 7 

(7,25). Our study indeed observed a higher chance of hospitalisation (OR 1.3 CI 1.1-1.7) for community-dwelling 8 

patients with a low SES than for patients with intermediate/high SES. This finding is in line with other studies 9 

(9,26,27). It may be possible that part of the community-dwelling frail patients were admitted for care 10 

problems, which is not a reason for admission for institutionalized patients as extra care is available for these 11 

patients. Future studies should elaborate the living arrangements and social network of older adults to 12 

investigate the influence of these matters on ED usage.  13 

In-hospital mortality and ED-revisits within 30 days were not associated with SES. This contrasts with 14 

other studies that found a higher risk of in-hospital mortality and readmissions in older adult patients with a 15 

low SES (8,16,17), but is in line with other studies that did not found an association (11,12,18). The association 16 

of low SES and adverse outcomes was found in studies that included patients with a specific diagnosis (e.g. 17 

pneumonia or heart failure) (18,28) or that analysed the number of ED visits per SES category (4,6,9,29), 18 

whereas our study focused on an undifferentiated, and therefore, more generalizable, older adult ED 19 

population. Another reason not finding an association between low SES and outcomes might be that most 20 

studies did not account for differences in living situation (17,30,31). We found that care and nursing homes 21 

were mostly situated in low SES areas, while their inhabitants will probably belong to all three SES (32). 22 

Additionally, institutionalized patients may influence revisit rates, because they are treated by their own doctor 23 

in the nursing home. It may be useful to take the living situation into account when using SES based on zip 24 

code, because care facilities structures at home influence ED outcomes.  25 

The fact that we did not find an association between SES and in-hospital mortality and revisits may be 26 

due to the organisation of the health care system in the Netherlands and may underscore/reflect that our 27 

health care is indeed accessible to all patients, regardless of their SES. In the Netherlands, the health care 28 

system consists of a well organised GP-network, with 24-hours a day access for acute care patients, which is 29 
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equally accessible for every inhabitant (29). In the Netherlands, care provided by the general practitioner is 1 

fully covered by the basic obligatory health insurance (33). Therefore this system provides equal access to 2 

health care by the general practitioner to every resident, independent of their SES (5,34-36). In addition, this 3 

care  selects the most severely ill patients for referral to the ED. The acute health care system differs over the 4 

countries, and in some countries, for instance the United States, the ED is used as a safety-net for underserved 5 

and uninsured patients (37). Also, evenly important, the financial health care structure is different worldwide In 6 

short, specifically regarding acute care, differences in organization and financial coverage of acute care make 7 

comparisons between countries difficult (38).  8 

In the Netherlands, older adults are, in general, financially well-covered (39), as only 3.5% of them are 9 

poor (39). Concerning other studies on older adults and SES, the methods of determining SES differed 10 

substantially, and some included education, income and occupancy, but none of the methods have proved to 11 

be comprehensive enough (40). One study in Canada among older adults that determined factors of ED usage 12 

matched postal codes with several indicators, such as income, employment and living alone (10). In a 13 

Mediterranean study, SES was defined on years of education and the mean annual income of the family (41). In 14 

conclusion, the comparison of studies on SES is complicated by different levels of SES in the general population 15 

and of the way  SES is defined.   16 

Apart from the above mentioned, the following study limitations should be mentioned. Firstly, our 17 

results are not generalizable to cardiology and gynaecology patients as we excluded these patients. For these 18 

cardiology patients, it is known that low SES may have a stronger association with adverse outcomes (42), and 19 

excluding these from our study may explain that we did not find associations between SES and outcome 20 

(except for hospitalisation in community dwelling patients). Secondly, we retrieved SES on basis of zip codes, 21 

which may be imprecise and yield smaller associations of SES with adverse outcomes (43). However, one zip 22 

code in the database of Statistics Netherlands covers only 17 households and therefore, we consider this way 23 

of retrieving SES rather reliable (44,45). Thirdly, retrieving SES of patients living in a nursing home or other care 24 

home facilities on basis of zip code is probably not reliable. Therefore, we made subgroup analysis of 25 

community dwelling patients and institutionalized patients, which is a strong point of our study. Lastly, coding 26 

for the living situation may not be precise, but we think that this does not lead to an underestimation since the 27 

percentage of institutionalized patients (9.1%) is almost similar as percentages given in another study (9.0%) 28 

(46).  29 
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In this study, we provided important information in terms of health outcomes on the SES in the acute 1 

health care setting in the vulnerable older adult population. We investigated a large unselected group of older 2 

adult ED patients stratified to living situation, which provides additional knowledge on the care and problems 3 

of older adult patients in the ED. Our study shows that in a country with assumed equal health care access only 4 

minor outcome differences were observed between different SES groups. Therefore, physicians should be 5 

aware of the potential differences between SES groups given the higher chance of hospitalisation. 6 

Improvement in adequately diagnosing and treating older adult patients is important, but the additional value 7 

of SES in the emergency care should be evaluated further to develop effective interventions to ensure high 8 

quality of care. Future studies should elaborate the living arrangements and social network of older adults, 9 

because these probably influences access to the ED and the number of (re-)admissions.  10 

In conclusion, low SES community-dwelling older adults were more often hospitalised than high SES 11 

community-dwelling patients, but no differences in in-hospital mortality and ED-revisits between the SES 12 

groups.  13 
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Figures  1 

Figure 1. The Flow chart of older adult patients divided into three SES groups.  2 

ED = Emergency department. SES = Socioeconomic Status 3 
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(e) Describe any sensitivity analyses 6 

Results  

Page 23 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on November 1, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-019318 on 26 December 2017. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

 

 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed 

eligible, included in the study, completing follow-up, and analysed 

7 

  (b) Give reasons for non-participation at each stage  

  (c) Consider use of a flow diagram 7 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 

confounders 

7-8 

  (b) Indicate number of participants with missing data for each variable of interest 7-12 

  (c) Summarise follow-up time (eg, average and total amount)  

Outcome data 15* Report numbers of outcome events or summary measures over time 11-12 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and why they were included 

11-12 

  (b) Report category boundaries when continuous variables were categorized  

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period  

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 11-12 

Discussion    

Key results 18 Summarise key results with reference to study objectives  

Limitations   12-13 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

13-15 

Generalisability 21 Discuss the generalisability (external validity) of the study results 14 

Other information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 

which the present article is based 

 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 
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