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INTRODUCTION 

Health care has progressed over time understanding that the 

patient is the center of the system. All actors in the system of 

public and private health work on innovation to provide value-

based care for the patient to improve clinical outcomes and 

reduce care costs. 

Michael E. Porter, introduced the concept of "create value for 

the patient", companies must analyze their core business and 

target their physical and technological activities to create 

valuable products and services for the customer (patient). 

(Porter, 1985) 

Michael E. Porter and Elizabeth Olmsted Teisberg claim that 

all stakeholders in the health system: patients, providers, 

insurers and suppliers; They benefit from an approach where 

the value is privileged, which is defined by: 

Value = Health Outcomes 

Costs incurred to deliver results 

(Teisber, Porter, & Olmsted, 2006) 

Michael E. Porter and Thomas H. Lee, defined a "Value 

Agenda" required to move health systems that deliver high 

value, which contains six components, all of which are 

interdependent and mutually reinforcing and synchronization it 

creates value for the patient, these components are: 

1. Units organized into integrated Practices 

2. Measure results and costs per patient. 

3. Packetized move payments for full cycles of care. 

4. Integrate service delivery across separate enclosures. 

5. Expand excellent services through the country. 

6. Build and enable an information platform. (Porter & Lee, 

2013) 

To generate value for the patient, prominence is charged, 

disruptive technology or innovation. It withstands the term is 

used because it produces a sharp break, sometimes causing 

profound changes in our way of life. Disruptive technologies 

have the power to change the way we work, live, think and 

behave. Disruptive technologies are sometimes described as 

destructive and creative at the same time because they make old 

products obsolete, and even entire industries, and create new 

ones in place. The term is most often used to describe devices 

and electronic products, but also can be applied to concepts and 

services.(Navarro-Pelayo Láinez, 2018) 

According to what is stated above, the implementation of the 

assembly of rapid tests for HIV, syphilis and hepatitis B, for 

maternal in practice is a proposal that generated value to the 

patient, using a disruptive technology, in this case the paradigm 

breaks to perform diagnostic tests in the clinical laboratory 

personnel to perform diagnostic tests bacteriologist at the side 

of the patient in office by medical personnel or nurses. 

The comprehensive and timely control of syphilis, hepatitis B 

and virus infection of human immunodeficiency virus (HIV) 

during pregnancy is a priority of health institutions, as improper 

handling can result in transmission of infection to the fetus or 

newborn. Mother-child transmission of syphilis, Hepatitis B or 

HIV increases both morbidity and perinatal and infant 

mortality, and affects the quality of life of the surviving 

children, generating associated costs can be minimized when 

the adhesion rate increases appropriate treatments to these 

diseases. 

To achieve the elimination of mother to child transmission of 

syphilis and HIV in Colombia was prepared and published in 

2011 the Strategic Plan for the Elimination of Transmission 

Maternal and Child HIV and Syphilis also were developed 

Practice Guide Evidence-Based clinic for Comprehensive Care 

of Gestational and Congenital Syphilis and clinical Practice 

Guide Based on Scientific Evidence for Care of HIV / AIDS in 

adolescents and adults. In these documents the need to 

recognize the diagnosis of pregnant women as early as possible 

and provide timely treatment, and give guidelines to reduce the 

risk that pregnant women who test positive do not receive 

treatment. For it, the use of rapid tests (PR) is recommended in 

the first contact of pregnant women with the health system to 

receive diagnosis and treatment the same day, in the case of 

syphilis, or begin as soon as possible antiretroviral therapy, in 

case of HIV infection. (Ochoa-Manjarrés, Gaitan-Duarte, & 

Caicedo, 2016) 

 

METHODOLOGY 

For this reason the proposal to compare the processes 

associated with the use of rapid tests in the laboratory and in 

the office, through a cost-benefit analysis of the processes 

arises from the clinical laboratory, in an Institution of Public 

Health, associated with the two methods for early detection of 

syphilis, HIV and Hepatitis B in maternal as a strategy for 

reducing mothers and children, transmission in order to analyze 

which is generated value to the patient, the provider and the 

insurer. 

In the institution's attention maternal patient is organized into 

units Practices integrated, the institution has unit Practice of 

obstetrics and gynecology ensuring the care of patients in levels 

of low, medium and high complexity (from prevention, 

promotion, care specialist diagnosis and treatment monitoring) 

general medicine; Also the payment is made by the insurer 

packet for complete cycles of care, fulfilling two of the agenda 
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items of value. 

And historically routine diagnostic tests are performed in the 

Clinical Laboratory; in order to improve care and opportunity 

in delivering the result and reduce the movement of patients 

and implement timely treatment, the strategy of performing 

rapid diagnostic tests in the office for care of pregnant women 

was implemented. Within analysis processes associated with 

the use of rapid tests in the two scenarios, (vs laboratory 

practice), 

 

METHOD 

The study is performed based on the 5 stages of DMAIC for 

process analysis Six Sigma (Six Sigma DMAIC Process 

Introduction to Define Phase-nd). It is supported on a solid 

theoretical and conceptual framework about measuring 

processes applied to the health sector. Debugging information 

collected was done using statistical models for setting data that 

allowed describe the flow of operations performed by the 

patient, and the route that takes the blood sample in the current 

model; and compare it with the operations of the POCT model 

to apply to the inside of the office. the basis of monthly 

statistics data care antenatal outpatient service, reports 

Institutional epidemiological of 2016 and the first quarter of 

2017, reports to the National System for Public Health 

Surveillance 2016 and 2017 III were used as a source of 

information for this institution. 

Measurement methods and times based on studies performed. 

This included studies of descriptive and analytical. 

As tool to study processes, a study of methods and times was 

performed to determine the average time Tobs observed for 

each of the operations comprising the process according as 

described above. Subsequently made an assessment of the pace 

of implementation of each activity, R ranging from 0 to 150, 

where the first corresponds to a rate of zero work, and the last 

at an exceptionally fast rate, calculated Tnor Normal Time. 

Then, times were considered by constant supplements 9% (5% 

for personal needs, and 4% for basic fatigue) suggested by the 

ILO(Introduction to the study of work, 1996). Thus, the 

standard time Tst were calculated for each operation. 

 

Participants- shows 

The calculated sample size of 38 women at different stages of 

pregnancy who attended antenatal outpatient, of a skilled health 

care binomial mother / child. A pregnant screening tests must 

be performed to HIV, syphilis and hepatitis B according to 

clinical practice guidelines as shown by the algorithm for 

maternal screening. 

Table 1. Maternal screening algorithms. 

1st trimestre  
Syphilis  

HIV  

Hepatitis B (or during the first visit) 

2nd trimestre Syphilis  

3rd trimestre 
Syphilis  

HIV  

Birth  
Syphilis  

HIV  

It was defined as a case, all pregnant women attending antenatal 

appointment for outpatient, regardless of gestational age. The 

final sample size was calculated using the statistical method for 

infinite populations, for which a 10 m presample observations 

was taken; a confidence level of 94.45% and a margin of error 

of +/- 5% for each of the activities running the patient. 

Depending on the standard of each of these operations 

deviation, the partial value of the sample M was variable, which 

was selected as the final sample size to the largest of all values, 

and M = 38. 

Field observations were conducted during the months of May 

to June 2017. The statistical and correlation analysis of data 

from epidemiological data from the institution with other 

databases before mentioned, was conducted during the months 

of July, August and September 2017.  

 

SUMMARY 

Health care has progressed over time understanding that the 

patient is the center of the system. All actors in the system of 

public and private health work on innovation to provide value-

based care for the patient to improve clinical outcomes and 

reduce care costs. the implementation of mounting rapid tests 

for HIV, syphilis and hepatitis B, for the mother in  the office 

is a proposal that creates value for the patient, using a disruptive 

technology. This case brakes the paradigm to perform 

diagnostic tests in the laboratory by the clinical bacteriologist 

shifting to clinical personnel to perform diagnostic tests on the 

side of the patient in office by medical personnel or nurses, as 

well as being a priority of health institutions, as improper 

handling can result in transmission of infection to the fetus or 

newborn increase in both morbidity and perinatal and infant 

mortality, and affecting the quality of life of the surviving 

children, generating associated costs, which can be minimized, 

when the rate increases adherence to appropriate treatments to 

these diseases. Methodology In process analysis associated 

with the use of rapid tests in the two scenarios, measurement 

methods and times based on studies were performed. This 

included studies of descriptive and analytical type, with a 

calculated sample size of 38 women at different stages of 

pregnancy, attending antenatal outpatient care, as well as takin 

into account the value agenda. Results With the implementation 

of POCT in-office tests (HIV, syphilis and hepatitis B) 

evidenced a reduction in attention span 4:01:20 (hh: mm: ss) 

divided into n> 1 days, where n is the days of breast contacts 

the institution, since she is attending the outpatient clinic until 

attends post test counseling and deliver their results; to 1:05:58 

(hh: mm: ss) n = 1 by performing the same process. The cost-

benefit analysis included costs of all components of the service, 

avoided costs associated with events as well as an approach to 

the cost of time lost from life, and the opportunity cost of 

patients. Conclusion: The implementation of rapid tests in 

pregnant women screening for HIV, syphilis and hepatitis B 

performed in office, 

Keywords: Disruptive, book value, syphilis, HIV, Hepatitis B, 

Testing at the head of the patient. 

 

RESULTS 

Rapid tests performed in the Clinical laboratory 
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The process of carrying out tests for the screening and control 

of HIV, Syphilis and Hepatitis B in the clinical laboratory is 

made up of 18 steps, which are divided into different stages, 

corresponding to the number of contacts the patient makes with 

the institution, from attending prenatal control in outpatient 

consultation, until they deliver their results in post-test 

counseling. The sequences of operations for this process are 

carried out in approximately 4 hours, spread over 4 different 

days. The analysis in the delivery of results to the patient shows 

that 4% of the patients return the same day for the result, 57% 

of the patients return during the first two weeks and 39% of the 

patients never complain, therefore they do not know the result 

in a timely manner (they never return, or until the day of 

delivery).Figure 1. Maternal care time, using HIV, syphilis and 

Hepatitis b screening tests performed in a clinical laboratory. 

 

 

Source: self-made figure 

4% Return the same day for the 

Result. 

57% return during the first two 

weeks. 

39% Do not know the result in a 

timely manner (they never return, 

or until the day of delivery). 
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Quick tests carried out in the Office 

The method to be implemented or the POCT process, (tests 

performed in the office in real-time in-patient care), consists of 

8 steps, the sequence of which is performed in a single contact 

of the patient with the institution, with a duration of 1: 05: 58, 

on the same day. 100% of users know the result the same day 

and can start treatment. 

 

Table 2: Summary of times and operations Current process 

 
                Source: Excel Spreadsheet, Own Preparation. 

 

 

Table 3. Summary of POCT process times and operations 

 
               Source: Excel Spreadsheet, Own Preparation. 
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                          Figure of on elaboration 

 

Figure 2. Maternal care time, using POCT tests (tests 

performed in the office in real-time in-patient care). 

The difference between these two processes is mainly based on 

the elimination of all the barriers related to the authorization, 

request, appointment scheduling, and delivery of results to each 

patient. While the first process is carried out in 18 steps, in 4 

hours, divided into different days (4); the second is done in 8 

steps in 1 hour, all in one day. 

From the comparison of activities, times and inputs spent in 

each process, studies were conducted to measure results and 

costs for each patient, complying with the third numeral of the 

value agenda. These costs were made for the provider, insurer 

or health system and for the patient, all in order to demonstrate 

the value generation of implementing rapid tests in the office. 

Decrease in cost for the health care institution. 

The cost per test for each scenario includes: The cost of the time 

100% of users 

know the result the 

same day and can 

start treatment. 
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spent by each of the actors that carry out the activities in the 

process, the cost of the inputs required for taking and analyzing 

the samples. It is observed that for the three cases of the same 

tests performed in the laboratory and performed in the office, 

the test performed in the office has a lower cost than that carried 

out in the laboratory for the Institution, this being an important 

factor within the concept of value generation for the IPS, since 

it performs the same procedure at a lower cost, with greater 

opportunity and the same quality of the input used. 

Table 4. Decrease in cost for the healthcare provider. 

Rapid test cost comparison (includes input and human 

talent cost), carried out in Laboratory vs. Made in office 

Method 
Quick test in 

the Laboratory 

Quick test in 

the Office 

% 

Reducti

on 

Cost / test / 

HIV patient 
$ 6.825 $ 2.771 59% 

Cost / test / 

patient 

Syphilis 

$ 7.325 $3.271 55% 

HBAgS cost / 

test / patient 
$ 6.225 $ 2.171 65% 

 

Generation of value for the health system through timely 

care. 

According to the document Regional Initiative for the 

Elimination of Mother-to-Child Transmission of HIV and 

Congenital Syphilis in Latin America and the Caribbean, 50% 

to 80% of pregnancies with syphilis infection without timely 

treatment, end adversely, Abortion, fetal death, neonatal death, 

premature delivery, low birth weight and congenital infection 

can occur with various degrees of involvement, unsafe 

abortion, maternal and neonatal morbidity and mortality, as 

well as the costs associated with the loss of a life at a certain 

age. All these situations increase the expenses of the health 

services (Alonso González, 2010), for this reason, the cost 

estimate that has been made included the evaluation of the costs 

and savings related to postpartum care and services for the 

newborn. born, treatment of HIV and Congenital Syphilis, 

premature deliveries, treatment of low birth weight, For each 

case that presents in diseases the cost evaluation is given by: 

Equation 1: Cost of Treatment for Babies with Congenital 

Syphilis (savings to the health system if diagnosed early). 

𝐶𝑇𝐵𝑆𝐶 = $6.190.050 + (($7.037.200 ∗ 𝑏) 

Where, b = Number of years of Life Expectancy. If a baby does 

not receive a timely diagnosis, its life expectancy is 2 years, 

affecting the indicators to meet the goal of reducing mortality 

in children <5 years. 

Equation 2: Cost of Treatment of Babies with Congenital HIV 

(savings to the health system if diagnosed early). 

𝐶𝑇𝐵𝑉𝐼𝐻 = $ 2,418,600 + ($ 5,525,800 * (a + 20))  

Where, a = Number of years of Life Expectancy after 20 years. 

Equation 3: Cost of Treatment for Babies with Hepatitis B 

(savings to the health system if diagnosed early). 

𝐶𝑇𝐵𝐻𝐵 = $612,200 + ($ consequences). 

 Consequences should include: transmission, treatment of liver 

cancer, liver failure, cirrhosis, and / or fibrosis. 

It is clear that the health system, after the patient, is the one that 

obtains the most value, by implementing rapid tests in the 

office, since the pathologies associated with not diagnosing 

timely generate a high cost to the health system for a long time. 

Table 5: Expenses of the pregnant patient to access HIV, 

syphilis and Hepatitis B screening care, as well as treatment 

PATIENT COSTS 

Estimated  

Cost Patient 

Laboratory  

Cost 

Cost with 

POCT  

in office 

Average passage for the 

routes 
$       15.000 $ 5.000 

Lunch cost $       24.000 0 

Total attention time (days) 3 1 

Total average time per trip 

(min) 
120 120 

Estimated number of trips 

(home-hospital-home) 
6 2 

Total cost of time (work 

permit, in many cases 

service employees and lose 

the work day) 

$    120.000 

 

$   40.000 

 

Total cost to the patient $ 159.000 $   45.000 

 

Generation of value for the patient. 

Taking into account that the institution serves the poor and 

vulnerable population, the number of contacts of the patient 

with the medical center, and an average cost for each day of 

contact, the opportunity cost for a patient was calculated taking 

into account the profile of the patients who attend this 

institution. 

Taking into account that currently 96% of pregnant mothers 

claim their result after day # 1, then currently an average of 3 

patient contacts with the institution are calculated for each time 

it is required. The patient spends on transportation, food and 

time, Total cost of time (work permit, in many cases service 

employees and they miss the work day), three times less when 

the tests are carried out in the doctor's office 

The table above attests to the decrease in patient costs by 72%, 

additional that saves time. 

 

CONCLUSIONS 

The implementation of rapid screening tests in pregnant women 

for HIV, syphilis and Hepatitis B performed in the office, as a 

disruptive technology, generates value for the patient in: 

Decrease in trips to institutions from 4 to 1. 
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Decrease in attention time and procedures from 4 to 1. 

Recruitment of pregnant women and the reduction of their loss 

during follow-up, timely application of treatment. 

Humanization of care services. 

Improve the indicator of adherence to syphilis treatment by 

98% with benzathine penicillin the same day, and 100% 

adherence to antiretroviral therapy, in case of HIV infection. 

Timely diagnosis that allows reduction of congenital syphilis, 

congenital HIV and babies infected with hepatitis B. 

Economic of the patient, reducing his spending by 72%. 

At the institutional level, it generates value for the leadership 

of innovative projects that allow early detection of diseases of 

public health interest, reduction of access barriers in maternal 

mothers, and better times of care, positioning as a benchmark 

for other institutions, fulfilling one more point of the value 

agenda, expand excellence services throughout the country. 

At the country level, it generates value by improving the 

opportunity in the intervention and treatment of infected 

people, improving health indicators, institutional, local, 

national indicators. 

Clearly, this health service delivery project generates value for 

the patient, complies with the value agenda and additionally 

makes use of a disruptive technology. 
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