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Abstract. The implementation of Point-of-Care Testing (PoCT) services across 

rural and remote emergency departments (EDs) by NSW Health Pathology has the 
potential to significantly improve timely access to results for certain types of 

pathology laboratory tests and help to deliver timely patient care. The aim of this 

study was to examine the impact of the implementation of PoCT on the length of 
stay (LOS) of patients in rural and remote EDs. A total of 3808 patients with a 

circulatory system illness were treated and discharged at any one of 22 rural and 

remote EDs during the study period. Generalised Estimating Equation (GEE) 
modelling was applied to examine whether the implementation of PoCT impacted 

the ED LOS with adjustment for a range of clinical variables. More patients were 

treated and discharged from these rural and remote EDs within 4-hours after the 
PoCT implementation (post-PoCT 86.8% versus pre-PoCT 84.3%). Although 

average ED LOS was 11 minutes shorter in the post-PoCT period, the impact of 

PoCT on ED LOS was not conclusive after considering other important clinical 
factors (p=0.07). This study is the one of the few to examine changes in LOS 

following the introduction of PoCT in EDs in Australia. The study also identified 

areas where more robust methods could be applied in the future as the quality of 
PoCT data improves to further assess the potential effects of this technology on 

practice and outcomes.  
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Introduction 

Point-of-Care Testing (PoCT) refers to pathology laboratory tests performed near 

patients and outside a traditional laboratory [1]. The types of tests available range from 

a consumer-friendly dip stick or prick tests (e.g. home pregnancy tests or glucose meters) 

to moderately complex (often cartridge based) devices used by trained clinical personnel, 
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to highly sophisticated instruments that can only analyse specifically prepared specimens 

[2]. PoCT can be conducted in a variety of contexts and by patients themselves (typically 

in their own homes), or by clinical personnel who are not necessarily trained in laboratory 

sciences in medical environments (such as at the hospital bedside, general practice or 

pharmacies) [1].  

Existing evidence shows that the key advantages of a PoCT service are greater 

access to laboratory testing, especially in regional and remote areas [3; 4], and faster test 

result turnaround times (TAT), expediting the efficiency of clinical decision making and 

treatment [5-7]. PoCT has been heralded as being ‘ideally suited to [time-critical] 

circumstances [involving] a small number of analytes (single analyte or single cartridge)’ 

(p.3)[2]. It is thus considered to be particularly valuable for emergency departments 

(EDs) in helping to meet health professionals’ demands for rapid test results, which can 

expedite patient flow and prevent overcrowding [7]. The majority of PoCT studies have 

been conducted in urban (most often teaching) hospitals which have regular access to a 

formal clinical laboratory [8; 9].  

NSW Health Pathology (NSWHP) has implemented PoCT services across rural and 

remote EDs, including to areas with extremely limited access to health care services [1; 

4; 10]. By May 2018, 550 PoCT devices had been delivered to 360 EDs and 185 hospitals 

in non-metropolitan areas of NSW including 13 test groups: electrolytes, renal function 

tests, metabolites, blood gases, co-oximetry, lipids, liver function tests, haematology 

including blood counts, coagulation, cardiac markers, endocrinology, diabetes screening, 

and urinalysis. This is one of the world’s largest managed PoCT services [4; 11]. The 

rollout of this PoCT service offers the scope for a systematic investigation of the impact 

of PoCT implementation in rural and remote EDs. The aim of this study was to examine 

the impact of PoCT in rural and remote EDs on the length of Stay (LOS) for patients 

presenting with a circulatory system illness.  

1. Methods 

1.1. Study Design, Setting and Population 

This was a retrospective before and after study. The study was conducted across 26 rural 

and remote EDs in the Murrumbidgee Local Health District (LHD) in NSW. Laboratory 

services are provided by NSW Health Pathology to these EDs. Five of these 26 EDs had 

a 24/7 laboratory onsite. The PoCT implementation included the delivery of devices to 

EDs, especially those without the support of a laboratory onsite. The study period was 

from January 1, 2013 to April 30, 2015. PoCT was implemented at study EDs from 

March 5, 2014 to April 16, 2014. The NSW Health Role Delineation level [12] for each 

study ED was used to describe the complexity of care undertaken by that service (“1” 

indicates lowest complexity of care, “6” indicates most complex care). One ED in the 

study was in role delineation group 4, 4 in group 3 and 21 in group 2.  

This study included patients who presented at a study ED for an unplanned visit 

during the study period, and who were treated and discharged from ED with a diagnosis 

of circulatory system illness. Only a patient’s first presentation during the study period 

was included in this analysis. Ethical approval for this study was granted by the Greater 

Western Area Health Service Human Research Ethics Committee. Site Specific 

Assessment approval to conduct research was provided by the Murrumbidgee LHD. This 

study was commissioned by NSW Health Pathology and was conducted as part of a 
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project to evaluate the implementation of PoCT service across NSW rural and remote 

EDs. 

1.2. Data Source, Linkage and Quality 

Three datasets were extracted from clinical information systems. The PoCT management 

system ‘AQURE’ stores data relating to every PoCT test performed at the study EDs. 

Laboratory data, including the reconciled PoCT data from AQURE, were extracted from 

the Laboratory Information System (LIS), while ED data were extracted from 

Emergency Department Information System (EDIS). The latter two datasets were linked 

using a unique and non-identifiable patient Medical Record Number (MRN), as well as 

their gender and age. Data quality was assessed systematically across six dimensions: 

completeness, uniqueness, timeliness, validity, accuracy, and consistency (the details of 

this process has been published [13]). Only 28.6% of PoCT data were reconciled from 

AQURE to LIS during the study period. Therefore, the analysis was based on ED data 

including an indicator variable defining the pre- and post-PoCT periods.  

1.3. Statistical Analysis 

ED LOS was calculated from the time of arrival at ED to time of discharge from ED. 

The proportion of patients who were treated and discharged within 4 hours was 

calculated for the whole study and for each study period. The analysis included available 

clinically important variables (see Table 1), such as ED patient demographics (including 

age group and gender), presentation related characteristics (including triage category, ED 

arrival time, day of week and season) and ED related characteristics (including laboratory 

onsite [Yes/No] and role delineation). The median ED LOS and interquartile range for 

each variable were calculated and stratified by PoCT implementation period. A 

Generalised Estimating Equation (GEE) model was applied to examine if the 

implementation of PoCT impacted the ED LOS with adjustment for a range of available 

clinical variables listed in Table 1. The GEE model took into account the correlation of 

patients presenting to the same EDs, with a log-link function to fit skewed ED LOS data. 

Variables in the final model were considered statistically significant at p<0.05. Data 

analysis was conducted using SAS version 9.4.  

2. Results 

During the study period (from January 1, 2013 to April 30, 2015), 7961 patients attended 

an ED in the Murrumbidgee LHD and were diagnosed with a circulatory system illness. 

Nearly half of these patients (n=3808, 47.8%) were treated in and discharged from EDs. 

There were 2092 patients in the pre-PoCT period and 1716 patients in the post-PoCT 

period (Table 1). Among 1716 post-PoCT patients, only 338 (19.7%) had reconciled 

PoCT data from AQURE in LIS. More patients were treated and discharged from EDs 

within 4-hours in the post-PoCT than the pre-PoCT period (p<0.0001). Pre-PoCT, 82.2% 

of patients (n=1719; 95% CI:80.5%-83.8%) were treated and discharged within 4-hours, 

while post-PoCT 86.8% (n=1490; 95% CI: 85.2%-88.4%) were discharged within 4-

hours.  

The crude median LOS during the pre-PoCT period was 111 minutes, while it was 

slightly shorter in the post-period (median: 104 minutes; Table 1). Patients aged from 
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51-70 were treated and discharged faster in the post-PoCT period than in the pre-period 

(median ED LOS: 106 versus 120 minutes). Other patient groups who experienced a 

reduction in their ED LOS in the post-PoCT period were patients in triage category 2 (i.e. 

imminently life threatening), patients presenting to an ED with an onsite laboratory, and 

patients presenting during daytime (i.e. 7am-7pm).  

Table 1. Number of patients (N) and crude ED LOS for different patient demographics, presentation and ED 
related characteristics stratified by PoCT implementation period for patients with a circulatory system illness 

who were treated and discharged from EDs in the Murrumbidgee LHD (^P25: 25th percentile; *P75: 75th 

percentile). 

 

PoCT implementation period 
Pre-PoCT Post-PoCT 
Length of stay (minutes) Length of stay (minutes) 

N % Median P25^ P75* N % Median P25^ P75* 

Overall 2092 100.0 111 62 195 1716 100.0 104 60 171 

Age group (years) 
420 20.1 90 52 160 349 20.3 88 52 137 <31 

31-50 481 23.0 106 65 175 405 23.6 100 55 173 

51-70 656 31.4 120 65 205 531 30.9 106 62 186 
>=71 535 25.6 122 70 235 431 25.1 120 65 195 

Gender 
1016 48.6 113 62 200 827 48.2 100 55 171 Male 

Female 1075 51.4 110 62 190 889 51.8 104 61 171 

Unknown 1 0.0 140 140 140 . . . . . 

Triage category 

3 0.1 178 145 262 3 0.2 75 70 149 

Immediately life threatening 

(T1) 

Imminently life threatening 
(T2) 624 29.8 140 80 260 475 27.7 125 75 225 

Potentially life threatening 

(T3) 804 38.4 120 70 200 685 39.9 110 69 180 
Potentially serious (T4) 520 24.9 89 50 153 419 24.4 85 45 135 

Less Urgent (T5) 141 6.7 55 22 90 134 7.8 65 30 119 

Laboratory onsite 
984 47.0 90 50 162 800 46.6 90 50 160 No 

Yes 1108 53.0 133 78 210 916 53.4 117 71 180 

Hospital role delineation 
877 41.9 85 50 160 714 41.6 85 46 150 2 

3 761 36.4 135 73 235 693 40.4 111 69 195 

4 454 21.7 130 80 185 309 18.0 122 84 169 
ED arrival time 

147 7.0 149 60 346 102 5.9 150 63 275 1 AM-7 AM 

7 AM-1 PM 819 39.1 133 70 225 696 40.6 119 69 195 
1 PM-7 PM 698 33.4 115 62 181 592 34.5 100 60 160 

7 PM-1 AM 428 20.5 82 55 130 326 19.0 82 50 125 

Day of week 
313 15.0 100 58 173 246 14.3 91 55 146 Sun 

Mon 340 16.3 134 70 212 270 15.7 106 59 173 

Tue 284 13.6 115 51 221 233 13.6 106 60 179 
Wed 309 14.8 110 65 185 245 14.3 115 60 190 

Thu 309 14.8 112 70 205 232 13.5 100 63 178 

Fri 256 12.2 113 67 195 232 13.5 92 60 178 
Sat 281 13.4 101 60 178 258 15.0 106 65 172 

After adjusting for statistically significant patient demographics and presentation 

related characteristics (Table 2), the estimated ED LOS pre-PoCT was 134 minutes (95% 

CI: 116-155 minutes), compared to 123 minutes post-PoCT (95% CI: 109-139 minutes). 

However, there was little evidence to indicate a statistically significant change in ED 

LOS after the implementation (p=0.07). 
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Table 2. Estimated ED LOS in minutes based on the GEE model (after adjusting for study period, other 

statistically significant patient demographics, and presentation related characteristics). 

Variables Category ED LOS, minutes (95% CI) P-value 
PoCT implementation  Pre 134(116-155) 0.07 
  Post 123(109-139)   
Age group (years) <31 107(95-121) 0.02  

31-50 128(110-148) 
 

 
51-70 137(118-159) 

 

  >=71 146(126-168)   
Triage category Immediately life threatening (T1) 139(94-206) 0.04  

Imminently life threatening (T2) 172(148-199) 
 

 
Less Urgent (T5) 85(73-97) 

 
 

Potentially life threatening (T3) 143(128-161) 
 

  Potentially serious (T4) 121(105-140)   
ED arrival time 1 AM-7 AM 160(115-223) 0.02  

7 AM-1 PM 137(123-153) 
 

 
1 PM-7 PM 116(105-127) 

 

  7 PM-1 AM 107(90-127)   
Day of week Sun 116(103-131) 0.02  

Mon 141(121-165) 
 

 
Tue 131(113-152) 

 
 

Wed 131(112-153) 
 

 
Thu 130(111-153) 

 

 
Fri 128(109-150) 

 

  Sat 123(107-143)   

3. Discussion 

The aim of this study was to examine the impact of Length of Stay (LOS) for patients 

with a circulatory system illness following the implementation of PoCT in rural and 

remote EDs. We found that following the PoCT implementation the proportion of ED 

patients who were treated and discharged from EDs within 4-hours increased (p<0.0001). 

Although average ED LOS reduced in the post-PoCT period, the impact on PoCT on ED 

LOS was not conclusive after considering other important clinical factors (p=0.07). Our 

findings are consistent with existing limited and inconclusive international evidence 

about the impact of PoCT in EDs [6; 7]. Findings of previous studies have varied greatly 

and have not been able to show substantial changes in patient outcomes [8; 14].  

Using our advanced modelling approach, we found that the clinically important 

factors related to the patient LOS in these geographically isolated EDs were similar to 

our previous findings for metropolitan and regional EDs [15]. Our study demonstrated 

that patient ED LOS is significantly affected by patient age, triage category, and time 

and day of ED presentation. The description of how ED LOS fluctuates as a function of 

time of day and day of week may also assist clinicians and hospital administrators to 

manage patients’ expectations. Patients stayed longer if they arrived at EDs from 1am-

7am. Targeted increases of ED resources and staffing after-hours may contribute to 

reducing ED LOS at the specific times highlighted. 

This analysis was limited by the availability of PoCT results in the LIS. Less than 

one third of PoCT data were reconciled to the LIS. One of the key recommendations 

from the Royal College of Pathologists of Australasia for quality use of PoCT includes  

the capacity for seamless and automated transfer of results to patients’ electronic medical 

records [16]. Lack of real-time patient information updates in the hospital information 

systems in these rural and remote EDs could be one of main reasons for the low 
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reconciliation rate [13]. Assessing data integration and data quality provides the basis for 

targeted recommendations for improvement.  

4. Conclusion 

To the best of our knowledge, this study is the first to quantify the impact of the PoCT 

implementation on ED LOS across rural and remote EDs in Australia. The study was 

strengthened by 1) including patients from a large number of rural and remote EDs and 

2) applying a sophisticated statistical approach to examine the impact of the PoCT 

implementation. The study identified areas where more robust methods could be applied 

in the future as the quality of PoCT data improves to further assess the potential effects 

of this technology on practice and outcomes.  
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