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Abstract 
Introduction: This study was chosen due to long waiting time at various stages before doctors/ 
pharmacists saw patients at warfarin clinic. Objectives: The objectives are to identify stages con-
tributing to waiting time and to assess efficacy of point-of-care testing (POCT) in reducing waiting 
time at warfarin clinic. Methodology: This study was conducted in two phases. Phase 1 (pre inter-
vention) consisted of 171 patients attending warfarin clinic over three weeks (06/04/2015-27/ 
04/2015). Phase 2 (post intervention) consisted of 148 patients (26/10/2014-09/11/2015). Pa-
tients with rejected INR samples and multiple clinics on the same day were excluded. Data were 
analysed using SPSS 17. Results/Discussion: 171 patients were recruited in phase 1. 67.3% (115) 
Malays, 22.8% (39) Chinese, 9.4% (16) Indians and 0.6% (1) others. The mean age was 62.8 years. 
54.4% (93) were males compared to 45.6% (78) females. Significant waiting time was from arrival 
of patient at venepuncture to blood taking which was 38.3 minutes ± 19.3, p < 0.001. Blood taken 
at venepuncture to sample arrive at laboratory was 29.1 minutes ± 13.9, p < 0.001. The mean time 
to see pharmacist was 44.2 minutes ± 24.5. The mean time to see doctor for both stable/deranged 
INR was 58.7 ± 27.1, p < 0.001. Average 36.7 minutes ± 23.8 was spent at doctor’s room, p < 0.001. 
Time spent from pharmacist receiving prescription to warfarin dispensed was 16.3 ± 7.2, p < 
0.001. Percentage of patients with total waiting time in the post intervention study (arrival at ve-
nepuncture to dispensing of warfarin) less than 180 minutes is 96.7% (compared to 21.6% in the 
pre intervention group). The set standard is 80%. Causes contributing towards excessive waiting 
time were delay in transporting samples to laboratory, delay in blood taking at venepuncture, de-
lay in sending results to warfarin clinic and poor delegation of task between doctors/pharmacists. 
The signifycant improvement in waiting time was attributed to the point-of-care testing (POCT) 
device which avoided the need to send samples to the laboratory. Conclusion: The point-of-care 
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testing (POCT) system provides a reliable and accurate alternative in monitoring patients on oral 
anticoagulation therapy. 
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1. Introduction 
This study topic was chosen due to long waiting time at various stages before doctors or pharmacists see patients 
at the warfarin clinic. The warfarin clinic is one of the clinics with a high patient load at the medical outpatient 
department of Segamat Hospital. It is conducted on every Monday by several medical officers and assisted by 
one or two pharmacists. There are various steps involved before patients are prescribed the correct dose of war-
farin to achieve the target international normalised ratio (INR). Common cases seen at the warfarin clinic in-
clude atrial fibrillation, prosthetic heart valves and venous thromboembolism. The waiting time for patients is 
one of the important factors that should be considered in the management and organization of the heath care 
system [1]. Nowadays, customer care in all the organizations particularly the health care organizations has been 
advanced [1]. Prompt treatment in hospitals means to minimize the time for getting a health service with an 
emphasis on favourable treatment [2]. The main problem related to the waiting time is obtained from three main 
factors: people (consumers), organizations providing health services (suppliers), and environment [3]. Health 
care quality emphasizes on patient’s satisfaction in general and this involves several processes. One of these 
processes in the health care organizations is the process of the appropriate management of waiting time [4]. This 
study topic was mainly chosen due to its seriousness of the problem. Long waiting time can lead to increased 
dissatisfaction among patients especially in the elderly with multiple co-morbidities. Data can be collected and 
measured using prepared recorded waiting time sheets. It is appropriate as it relates to patient’s quality of care. 
Besides that, it is remediable as waiting time can be reduced at various stages with implementation of corrective 
measures. The point-of-care testing (POCT) system provides an accurate and reliable alternative in reducing 
waiting time for patients on oral anticoagulation therapy. The point-of-care testing coagulometer measures the 
prothrombin time and INR (the globally recommended unit for measuring thromboplastin time) in people on 
oral anticoagulation (vitamin K antagonist) therapy. Besides that, point-of-care testing (POCT) within primary 
care settings eliminates delays in waiting for the result of prothrombin time measurement to be processed by the 
hospital laboratory, and the subsequent delay in adjustment of anti-coagulation dosing. It also avoids the need to 
attend hospital anticoagulation clinics [5]. Patients’ self-tests can either adjust their medication according to a 
pre-determined dose-INR schedule (self-management) or they can call a clinic to be told the appropriate dose 
adjustment (self-monitoring) [6]. Several trials of self-monitoring of oral anticoagulant therapy suggest this may 
be equal to or better than standard monitoring [6]. The process of care at our conventional warfarin clinic is as 
illustrated in Figure 1. 

2. Methodology 
2.1. Pre Intervention Study (Phase 1) 
This qualitative cohort study was conducted over a period of three weeks from the 6th of April 2015 to the 27th of 
April 2015 at the warfarin clinic of Segamat Hospital, Johor, Malaysia. The number of participants recruited was 
171. The sampling population of this study includes all consecutive eligible patients visiting the warfarin clinic 
of Segamat Hospital during the study period. Participants with multiple different clinics on the same day, re-
jected INR (International Normalised Ratio) blood samples, defaulters and patients with many co-morbidities 
were excluded from this study. The distribution of patients in all the months was equal in the previous year. To 
ensure accuracy of data, the waiting time was measured on the basis of minutes and seconds by the researchers. 
Data was collected using prepared recorded waiting time data collection sheets. The data were analysed using  
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Figure 1. Process of care at conventional warfarin clinic.                                  

 
IBM SPSS version 17. The data with quantitative variables were expressed by mean and standard deviation 
while the qualitative variables were estimated by frequency and percentage. Statistical analysis was estimated 
using Multiple Linear Regression which was expressed through p values. P value less than 0.05 is considered as 
statistically significant. 

2.2. Post Intervention Study (Phase 2)—Using Point-of-Care Testing (POCT) 
This second phase of the study was conducted 6 months after the pre intervention study. This study was con-
ducted over three weeks from the 26th of October 2015 to the 9th of November 2015. The sample size for this 
study was 148 patients. The inclusion and exclusion criteria were the same as for the pre intervention study. The 
CoaguChek coagulometer was used by drawing a precise amount of blood from the patient’s finger pulp using a 
lancet. The sample volume required was very small (15 - 30 µL). The results were typically available in less 
than 5 minutes. The INR readings were then documented on the data collection sheet. Once the INR reading was 
known using this coagulometer, the patient then sees the doctor for consultation. 

3. Results 
Socio-Demographic characteristics of participants in Phases 1 (pre intervention) and 2 (post intervention) are as 
shown in Table 1 and Table 2. 

4. Discussion 
In this qualitative cohort study, they were many stages as described above which contributed to long waiting  
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Table 1. Socio-demographic factors among study participants.                                                      

Socio-demographic factors Phase 1 % (n) Phase 2 % (n) 

Ethnic Malay 67.3 (115) 66.2 (98) 

Ethnic Chinese 22.8 (39) 29.0 (43) 

Ethnic Indian 9.4 (16) 4.8 (7) 

Others 0.6 (1) 0.0 (0) 

Gender Male 54.4 (93) 47.3 (70) 

Gender Female 45.6 (78) 52.7 (78) 

Mean Age 62.8 years old 64.2 years old 

Married 86.5 (148) 76.4 (113) 

Single 4.1 (7) 14.3 (21) 

Divorced 4.7 (8) 3.3 (5) 

Widowed 4.7 (8) 6.0 (9) 

Professional 14.6 (25) 12.2 (18) 

Non Professional 55.6 (95) 54.1 (80) 

Homemaker 5.8 (10) 8.8 (13) 

Unemployed 4.2 (7) 10.8 (16) 

Retired 19.8 (34) 14.2 (21) 

 
Table 2. Stages (in chronology) contributing to total waiting time (AtoG) at warfarin clinic. P value < 0.05 is considered sig- 
nificant.                                                                                                       

Stages at warfarin clinic Pre intervention (Phase 1) 
Mean time in mins (SD) 

Post intervention (Phase 2) 
Mean time in mins (SD) P value 

A. Patient reaches venepuncture (to) blood 
sample taken 

(standard: <30 mins) 
38.3 (19.3) 26.2 (11.4) <0.001 

B. Blood taken (to) blood arrive at  
laboratory 

(standard: <15 mins) 
29.1 (13.9) Not applicable 

(POCT device used)  

C. Blood sample arrive at laboratory (to) 
INR results ready 

(standard: <60 mins) 
27.8 (10.3) Not applicable (POCT device 

used)  

D. INR result ready (to) patient seen by:    
1. Pharmacist 

(standard: <30 mins) 44.2 (24.5) 14.0 (6.1) 0.30 

2. Doctor 
(standard: <30 mins) 58.7 (25.2) 35.1 (22.1) <0.001 

E. Patient seen by pharmacist (to) pt seen by 
doctor 24.0 (9.6) 26.8 (10.4) 0.29 

F. Patient seen by doctor (to) pharmacist 
receive prescription 36.7 (23.8) 31.9 (20.9) <0.001 

G. Pharmacist receive prescription (to)  
warfarin dispensed 

(standard: <30 mins) 
16.3 (7.2) 15.7 (6.8) <0.001 

Total Waiting Time 
Less than 180 mins 21.6% 96.7%  

(Standard: based on Ministry of Health, Malaysia). 
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time namely involving the division of venepuncture and the warfarin clinic. Causes contributing towards exces-
sive waiting time in the phase 1 study were mainly delay in transport of blood samples from venepuncture to the 
laboratory. This could be attributable to lack of porters or staff to facilitate delivery of samples to the laboratory. 
There was no coordinator available to facilitate transport of blood specimens. The porter or staff nurse will col-
lect the blood specimens in batches before sending them to the laboratory. 

Another level significantly affected was time patient spent at the venepuncture for blood taking. This could be 
due to no designated warfarin lane for blood taking for warfarin patients. Patients from all specialist clinics were 
designated for blood taking on the same day as for warfarin patients thus increasing the workload for venepunc-
ture staff. 

Delay in collecting results from the laboratory to warfarin clinic also significantly contributed to the long 
waiting time. This was due to shortage of staff at the warfarin clinic and the staff had to juggle with the multiple 
tasksof attending to patients at the clinic and also collection of results from the laboratory. 

Poor delegation of task between doctors and pharmacists also contributed to this problem. Pharmacists sat at 
different consultation rooms contributing to repeated counseling for patients by doctors. 

The length of time between INR test dates varies, the maximum recommended length of time allowed be-
tween INR tests is 12 weeks [7]. The secondary care anticoagulation clinic may decide to transfer in situations 
where the patient’s INR is not stable, but where it would be beneficial for the patient to be monitored in primary 
care [8]. In the district of Segamat, primary care facilities for anticoagulation monitoring are limited. There is no 
government clinic which provides anticoagulation services and this increases the workload on the hospital ser-
vice. 

Using patient self testing such as the CoaguChek offers a reliable alternative to laboratory determination of 
INR and is acceptable to the majority of suitably trained patients who previously attended a specialist anticoa-
gulation clinic [9]. Point-of-care testing (POCT) coagulometers for measuring coagulation status in people re-
ceiving long-term vitamin K antagonist therapy allow both self-testing and self-management, defined as follows: 
• Self-testing: point-of-care test carried out by the patient with test results managed by their health-care pro-

vider [e.g. general practitioner (GP), nurse, specialised clinic]. 
• Self-management: point-of-care test carried out by trained patient, followed by interpretation of test result 

and adjustment of dosage of anticoagulant according to a predefined protocol [10]. 
The point-of-care testing coagulometer measures the prothrombin time and INR (the globally recommended 

unit for measuring thromboplastin time) in people on oral anticoagulation (vitamin K antagonist) therapy [10]. 
The POC devices use electrochemical methods or function by drawing a precise amount of blood into a micro- 
channel and detect clot formation when the blood movement decreases below a predetermined rate [5]. The 
sample volume required is very small (15 - 30 µL) with few user dependent steps. The results are typically 
available in less than 5 minutes [11]. 

A recent systematic review on the precision and accuracy of POC coagulometers reviewed the evidence for 
CoaguChek XS, INRatio, and ProTime/ProTime 3 [12]. Across 14 studies on the accuracy of CoaguChek, the 
correlation coefficient varied from 0.81 to 0.95 [5]. Three studies on the accuracy of INRatio reported correla-
tion coefficients from 0.92 to 0.95 and four studies on the accuracy of ProTime/ProTime 3 reported correlation 
coefficients from 0.72 to 0.90 [5]. The review concluded that accuracy of POC coagulometers was comparable 
to laboratory measures and generally adequate for clinical use [5]. Evidence on patient self-monitoring of oral 
anticoagulation therapy shows improvement in anticoagulant control and reduced risk of thrombosis compared 
to clinic-based care [5]. Several subsequent randomised controlled trials have shown that anticoagulation self- 
management was at least as good as or in some cases better than conventional management with INR values 
showing smaller variance and fewer major thromboembolic and bleeding complications in older people [13]. 

The most common testing frequency is weekly, but lower frequency of testing can be justified based on the 
patient’s condition [5]. 

This may obliviate the need for patients to queue at venepuncture for blood taking. 
The National Institute for Health and Care Excellence (NICE) clinical guideline on atrial fibrillationrecom-

mends that self-monitoring of INR should be considered for people with atrial fibrillation receiving long-term 
anticoagulation, if they prefer this form of testing and if the following criteria are met such as [14]: 
• the patient (or a designated carer) is both physically and cognitively able to perform the self-monitoring test 
• an adequate supportive educational programme is in place to train participants and/or carers; 
• the patient’s ability to self-manage is regularly reviewed; 
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• the equipment for self-monitoring is regularly checked via a quality control programme. 
Besides the above, having more pharmacist personnel in the warfarin clinic may increase patient satisfaction 

and quality of care. Transition of patients from a pharmacist managed anticoagulation clinic back to a physician 
managed anticoagulation care after stabilization of warfarin therapy was associated with significant decrease in 
INR control and decreased patient satisfaction [9]. 

Many major healthcare institutions utilize the Lean and Six Sigma approach with significant results. Most of 
the problems relating to long waiting time could be resolved by adhering to this model [15]. 

5. Conclusion 
The point-of-care testing (POCT) system provides a reliable and accurate alternative in monitoring patients on 
oral anticoagulation therapy. There is a potential benefit in reducing the length of clinic time. INR self-moni- 
toring also allows an enhanced stability within a target range, and also helps to prevent serious complications. 
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