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Q: What is Ambulatory Blood Pressure Monitoring? 

A: Ambulatory blood pressure monitoring is a procedure in which a small, automated electronic 
device, worn by the patient for a period of 24 hours or more, periodically records blood pressure 
during normal daily activities, including sleep. Clinical studies indicate that ABPM better 
predicts target organ damage than blood pressure readings taken in the doctor’s office. The 
advantages are mostly due to greater quantities of data permitting better assessment of average 
blood pressure. ABPM helps identify the 15 to 30 percent of “white-coat” hypertensives - 
patients with otherwise normal blood pressure levels despite an elevated office reading.  
 

Q: What are the ABPM CPT codes? 
A: There are 4 ABPM CPT codes that can be used: 

• 93784 ABPM, using a system such as magnetic tape and/or computer disk for 24 hours or 
longer, including recording, scanning analysis, interpretation, and report. 

• 93786 ABPM, using a system such as magnetic tape and/or computer disk, for 24 hours 
or longer; recording only. 

• 93788 ABPM, using a system of magnetic tape and/or computer disk, for 24 hours or 
longer, scanning analysis with report.  

• 93790 ABPM, using a system such as magnetic tape and/or computer disk for 24 hours or 
longer; physician review with interpretation and report. 

 

Q: How do I sell ABPM? 
A: Any physician who screens or treats patients for hypertension is a prospect for ambulatory 
blood pressure monitoring (ABPM). Recent improvements in ABPM include increased motion 
tolerance to better obtain clinically accurate readings and new cuffs designed specifically for 
ABPM. Both help to improve patient comfort and compliance. 

ABPM devices that are bulky, require 3 or more batteries, or have old technology that can allow 
inadvertent data loss, should be upgraded to improve patient compliance and cost efficiency. 
Some practices may require multiple units and additional cuff sizes. 

The choice of software is important. Capabilities should allow for simple device programming, 
easy data retrieval and quick interpretation. Of increasing interest is the ability to interface with 
electronic health record (EHR) systems while complying with HIPAA regulatory guidelines. 

Though decreasing income is a concern for many physicians, ABPM is an often overlooked 
reimbursable procedure. Medicare reimbursement rates vary between $60 to $120 for suspected 
“white-coat” hypertension. Private insurance coverage is between $75-$250 for various clinical 
indications.  
 

ABPM FAQ’s 7/2/2008 Page 3 of 12 



Q: What are the ABP Prospecting Questions I should ask a 
doctor? 
 

1. How do you diagnose patients with possible White Coat Hypertension? 
2. How do you manage patients who have difficulty controlling their blood pressure? 
3. How many follow up visits might these patients typically require? 
4. Would you adjust anti-hypertensive medications based on home monitoring? 
5. If you start a patient on anti hypertensive medication, how do you determine if their 

blood pressure is truly in control? 
6. If you suspect a patient is becoming resistant to their anti-hypertensive medication, how 

do you determine if that is occurring? 
7. Do you see how Welch Allyn’s Ambulatory Blood Pressure Monitor could help you gain 

a better understanding of your patients hypertension needs? 
 

Q: What are the ABPM features & benefits? 
Feature Benefit 

  
Multiple measurements over 24 hours Helps reduce the misdiagnosis of borderline or mild 

hypertension due to the "white coat" effect (i.e.. False 
positive) 

 10% of non-hypertensive patients in the office are actually 
hypertensive. 

 Allows evaluation of treatment during the dosage period 
 Assess the true 24 hour blood pressure load providing a 

more definitive forecast of future organ damage. 
Blood pressure measurements during 
patients normal activities 

Provides "true" picture of the patients’ condition. 

 Identifies lifestyle modifications needed to lower patients 
blood pressure (ex. reducing smoking, stress…) 

Measurements during sleep Helps determine appropriateness of treatment during 
sleeping hours 

 Allows measurements during wake up period when most 
cardiovascular morbid events occur 

Graphical feedback to review with 
patients 

Aids in patient compliance with treatment 

Record Keeping Maintain 24 hour blood pressure records for long term 
follow up 

Improved Referrals Allows front-line examiners to present a more complete 
diagnostic package to referring physicians 
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Q: Can I use Welch Ally disposable cuffs with the ABPM 
recorder? 
A: Yes. We tested all the Welch Allyn cuffs to establish equivalency to the SunTech cuff -- note 
that we only tested cuffs of similar range (i.e. if there was no child SunTech cuff, we wouldn't 
test the child WA cuffs, etc) we only tested similar sized cuffs.  The Welch Allyn cuff range had 
more sizes than the SunTech offering. Since we had no baseline on some of the sizes (because 
SunTech doesn't offer them) we could only compare like sizes, and thus we can only recommend 
like sizes for use on the ABPM. 
We only tested one piece durable and disposable cuffs with the ABPM monitor.  They are the 
standard WA cuff part numbers (screw-type connectors).  The cuffs come with the correct 
connector on them -- there isn't a need to remove the connectors from the SunTech cuffs.  The 
product was originally designed with the WA screw-type connector on the monitor hose end, so 
everything our cuffs are inherently compatible. 
 

Q: Why does the ABPM 6100 do a little time-shifting in its 
protocol?  
A: We apply a random time dithering offset to programmed intervals with a maximum offset of 
+/- five minutes this to prevent the patients’ ability to anticipate the exact moment a new BP 
reading is to be taken.. For example, a scheduled reading programmed to occur every 30 minutes 
could occur a minimum 5 minutes earlier and a maximum 5 minutes later than the scheduled 
time, resulting in actual time between two consecutive readings to be anywhere between 20 and 
40 minutes. This time offset is generated randomly for each programmed reading to occur. This 
does not apply to reading intervals of 10 minutes or less. 
 

Q: Why is it that when physicians receive their patient 
documentation, blood pressure readings appear to be 
correct, but plot graphs are all identical on every patient? 
A: This is a problem with Microsoft Windows Networking/Security -- specifically User Profiles.  
If the facility were to log onto their computers as an administrator with full access rights to the 
PC, they would see the graphs are correct.  For some reason, Windows restricts access to certain 
system files that are required by our software to render the BP data into graphical form.  Have 
the facility explain the problem to one of their IT people, which will edit their user profiles to 
give them more access rights. 
 

Q: Is there a way to transfer or import studies from the old 
ABPM software to the CardioPerfect Workstation?   
A: Yes in some instances. Please contact Elsa Wells x3016 for the special exe program that will 
let you do this. 
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Q: How long do batteries last on the recorder?  
A: The recorder will go to 48 hours or 250 readings (which ever comes first).  
Typically, the recorder can go even longer than 48 for a patient with an average size arm or 
smaller. You can start to run into problems if the patient has a real large arm and high systolics. 
The need to inflate a large bladder to high systolics every time are most demanding on the 
battery life, but it should still go 48 hours as long as fresh batteries are used to start with. 
 

Q: Can I use rechargeable batteries with the ABPM6100 
recorder? 
A: Yes. But, depending on the batteries, the number of cycles may be lower. We recommend 
charging them in between every patient, just like putting fresh batteries for each new patient. 
Unless there is an extreme case, they should last for a 24 hour test without any problems. 
 

Q: Can you wash the ABPM6100 cuffs (part 6100-10 through 6100-14)? 
A: The blue ABPM cuff is not intended to be laundered.  Use soap and water or mild solution to 
clean them by hand. This is an inherent limitation of the cuff because the bladder cannot be 
removed.  A cuff plug exists. Please contact Elsa Wells x3016 if your customer requires one.  
 

Q: Can you wash the ABPM6100 cuffs (part 101340 through 101343)? 
A. You can wash the reusable cuff liner in the washing machine since the bladder is completely 

removable. The Sleeve Cuffs should withstand hand washing several hundred times if 
spraying with mild disinfectant & wiping down. Cidex should also be ok to use. The cuff 
should withstand several dozen times if machine washing in a warm wash cycle with any 
regular household detergent (Non-chlorine / non-bleach) and then line dry. To prolong the 
life of the cuff, we recommend washing the cuff with a mild detergent on a gentle cycle (if 
using a washing machine.)  Also, if the cuffs are washed in a machine, closing the Velcro 
(rather than leaving the cuff open) will help to increase its longevity.  Cuff should always be 
line dried rather than dried in a machine.   

Q: Can you wash the ABPM6100 pouch and straps? 
A. Pouch (fabric carrying case) - Should withstand several hundred times if spraying with mild 
disinfectant and wiping down. This product has not been tested in a washing machine. 
  
Straps - Should withstand several hundred times if spraying with mild disinfectant and wiping 
down. This product as not been tested in a washing machine. 
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Q: What is the difference between Normal Mode and Study 
mode? 
A: The “Normal Mode” is when the monitor is powered on, but awaiting instruction. The LCD 
will flash the time of day and if no action is taken, it automatically powers off again and the LCD 
goes blank. 
The “Study Mode” is when the monitor is actively in a study, indicated by the clock icon being 
displayed on the LCD as well as the time of day. In this mode, the monitor is looking at the 
programmed schedule and will take readings when instructed by the schedule or manually. 
 
 
 
 
 
 

Q: What is the expected ABPM behavior during the first 30 
minutes? 
A: The ABPM unit is in "Office" mode during the first 30 minutes of any study. When in 
“Office” mode, the ABPM unit will: 
 
1. Always display the results of a BP reading regardless of how the "display readings" button is 

selected in the Protocol Editor 
2. Always enable the start button regardless of the selection of the “enable start button” in the 

Advanced tab on the settings menu. 
 
The logic of “Office” mode allows clinicians to take and display multiple manual readings 
during the first 30 minutes of a study. The display turns off after 30 minutes to prevent the 
patient from viewing results if this was selected in the settings. The start button is also active 
during this time but reverts to the user selected setting after 30 minutes for those clinicians who 
do not want the patients to have the ability to take additional readings. 
 

Q: Is there separate catalogue numbers for the cuff only and 
bladder only of the ABPM sleeve cuffs? 
A: No, you can only purchase the cuffs’ whole assembly, bladder plus fabric liner. These always 
come together. 

Q: Can the ABP6100 be used on small children? (5 years 
old)?  
A: We make no statement as to a minimum age for the ABPM. However, since the device was 
designed and validated to an adult population with a clear phase 5 (clear disappearance of 
Korotkoff sounds), our recommendation to pediatric customers in the past has been if the patient 
has an obvious phase 5, the device should perform appropriately regardless of age or arm size. If 
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the patient does not, they should perform some comparison measurements before using the 
device. Unofficially, we have observed that ABPM can be done on patients at least 12 years old. 
 

Q: Can you use the ABPM 6100 on pregnant women? 
A: The safety and effectiveness has not been established on pregnant patients. That doesn’t mean 
a physician can’t use it on a pregnant patient, but it has not been validated for that population so 
we are required to make the previous statement. 
 

Q: Why does the print preview sometimes not show graphs 
on the ABPM module? 
A: This problem is related to the customer printer drivers, especially PCL6 printer drivers. Ask 
the customer to download a PCL5 printer driver for their printer and install to see if this resolves 
the problem. 
 

Q: What do these error codes mean? 
 
Code ABPM 6100 Error codes  

 
Workstation (ABP Perfect codes) 

1 EC_WEAK_SIGNAL 2 amc_PULSE_ERROR 
2 EC_ARTIFACT_SIGNAL  2 amc_PULSE_ERROR 
3 EC_MAX_INFL_ATTEMPTS  3 amc_MEASUREMENT_FAILED 
4 EC_MEAS_TIME_LIMIT_EXCEEDED  3 amc_MEASUREMENT_FAILED 
85 EC_BLOCKED_PNEUMATICS  3 amc_MEASUREMENT_FAILED 
86 EC_USER_ABORT  7 amc_MEASUREMENT_ABORTED 
87 EC_AIR_LEAK_ABORT  5 amc_CUFF_FAILURE 
88 EC_SAFETY_TIMEOUT  3 amc_MEASUREMENT_FAILED 
89 EC_CUFF_OVERPRESSURE  5 amc_CUFF_FAILURE 
90 EC_POWER_SUPPLY_OUT_OF_RANGE 8 amc_HARDWARE_FAILURE 
91 EC_SAFETY_OVERRIDE  8 amc_HARDWARE_FAILURE 
97 EC_TRANSDUCER_OUT_OF_RANGE  8 amc_HARDWARE_FAILURE 
98 EC_AD_OUT_OF_RANGE  8 amc_HARDWARE_FAILURE 

99 EC_EEPROM_CRC_FAILURE  8 amc_HARDWARE_FAILURE 
NA  0 amc_NONE 
NA  1 amc_UNKNOWN 
NA  4 amc_LOW_VOLTAGE 
NA  6 amc_TOO_MANY_MEASUREME 
NA  7 amc_MEASUREMENT_ABORTED 
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Q: Can a customer with the old ABPM6100 system software 
(ver. 2.4.1 or greater) and 6100 recorders be upgraded to the 
Workstation Software?  
A: Yes. They will need to purchase ABP-SW which will give them all the CardioPerfect 
workstation SW capabilities. 
 

Q: Can a customer with the ABPM 5100 use the CardioPerfect 
Workstation Software?  
A: No. The Workstation Software is not compatible with the 5100 Recorder. 
 

Q:  Which part number should I quote if a customer wants the 
ABPM 6100 and they already are a CardioPerfect Workstation 
user? 
A: They should purchase ABPM-6100S, which will give them the ABPM release code and a 
recorder. Make sure to ask for the Software Serial Number so we can turn on the module they 
previously purchased when they receive their new SW disc. 
 

Q: Will the data from the QTrac 98 or ABPM6100 (ver. 2.4.1 or 
greater) software convert into the CPWS? 
A: No.  
 

Q: Can I use both ABPM 6100 and ABP Perfect (Mobilo-
Graph) with the CPWS ABPM SW?  
A: Yes. You can use either recorder for a study but you must specify which device you are 
programming before making a BP protocol. 
 

Q: Is it still necessary to do at least one office run (manual 
recording) with the 6100 before the recorder will starts taking 
BP on its own?  
A: Yes. You must do at least one office run on the patient to start the recording, but the software 
will not prompt you to do this. 
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Q: What shall we tell a customer if they suspect the 
ABPM6100 is reading low? 
A: Have them follow this protocol: 
1. Verify that the mercury manometer is not out of calibration 
2. Take a control reading. With 2 validated observers listening simultaneously with student 
stethoscopes, etc 
3. Take Automated ABPM reading 
4. Wait about a minute and take another manual (post device) reading. 
5. Repeat Steps 1 - 3 the desired number of times -- We like to have 3 sets of readings for the 
data analysis 
6. Manual readings vs. device readings should be within 10 mmHg based on the following 
assumptions: 

Dr. has a good quality stethoscope 
The mercury manometer is calibrated 
The ABPM is calibrated 
Dr. has good hearing 
The device reading and manual reading are within 1 minute of each other 
The patient is hemodynamically stable 

Q: Can taking ABPM readings on a patient with artificial 
heart-valves be problematic? 
A: Although we don’t have any data on use with patients that have artificial heart valves, there is 
no reason to think the BP readings would be inaccurate since the physiology of the brachial 
artery is what influences the readings. The ABPM should be a true reflection of what a manual 
auscultatory reading at the brachial artery would be. We don’t expect that pressure fluctuations 
would cause reading difficulty, however if the patient has any type of arrhythmia, this could 
cause the monitor to experience some difficulty in getting a reading. 

Q: How is the MAP calculated? 
A: The Mean Arterial Pressure is calculated in the Welch Allyn Cardio Perfect software using 
the following formula: Dia + 0.333*(Sys-Dia) 
http://www.answers.com/topic/mean-arterial-pressure 
  

Q: Why can’t I change 
the COM port in the 
advance settings? 
 
Example: A medical centre has 
loaded CPWS for use with ABPM. 
They loaded the Keyspan USB serial 
adaptor software. They determined it 
is COM Port 3. They go into the 
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Advance settings in the ABPM to select COM Port 3, but cannot click onto the drop down menu. 
They cannot change the device options either. This menu is not greyed out, it just cannot be 
manipulated. 
 
A: If the customer is logged on to WACPWS as a User or a Technician, it means the ID and 
password they are using are set up as a User or a Tech in the Administrator Tool. They probably 
do not have the security rights checked in the Admin Tool program to "Change Advanced 
Settings". 
 

Q: Is there a minimum blood pressure that the ABPM will pick 
up?  
A: The ABPM will pick up blood pressure readings as long as the patient’s pulses are strong 
enough.  When pulses are very weak we might not be able to sense enough of them to obtain a 
reading.  Always make sure clinicians are wrapping the cuff appropriately (snug enough). 
 

Q: What does the half moon mean on the recorder display? 
A: Contrary to what people believe, the half moon does not mean night reading. A half 
moon displays on the recorder screen whenever the buzzer sound is turned off in a protocol 
phase. This setting is programmed when the protocol is first set-up and is therefore protocol 
specific. Often time clinicians will want the recorder to be quiet when the patient is sleeping, 
this is why you will see the half moon. But don’t be surprised if you see a half moon during 
the day, it could be due to a specific protocol designed for people who work night shifts and 
sleep during the day! 
 

Q: Do we have any published clinical studies of ABPM6100? 
A: The ABPM6100 recorder is the same as the Suntech Oscar recorder as it is private labeled. 
Here are the articles that have been published so far: 
 
1. Validation of the OSCAR 2 oscillometric 24-hour ambulatory blood pressure monitor 
according to the International Protocol for the validation of blood pressure measuring devices. 
Blood Pressure Monitoring. 9(4):219-223, August 2004. 
Jones, Stephen C. 1; Bilous, Mary 1; Winship, Sue 1; Finn, Paul 2; Goodwin, James  
   
2. Use of a mild sedative helps to identify true non-dippers by ABPM: a study in patients with 
diabetes mellitus and hypertension. Blood Pressure Monitoring. 9(2):65-69, April 2004. 
Rachmani, Rita; Shenhav, Gilat; Slavachevsky, Inna; Levy, Zohar; Ravid, Mordchai 
   
3. Twenty-four hour ambulatory blood pressure monitoring pattern of resistant hypertension. 
Blood Pressure Monitoring. 8(5):181-185, October 2003. 
Muxfeldt, Elizabeth S. a; Bloch, Katia V. b; Nogueira, Armando R. c; Salles, Gil F. d 
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Q: What should I tell to customers who think our device 
"under read" and whether they should increase reading by 10 
mm systolic and 5 mm diastolic? 
A: From time to time, there are customers who get confused by statements of ABPM levels 
typically being lower than random, in clinic office readings. This, as you know, is a reflection of 
what is truly happening with the patient’s BP, and not a question of a device’s accuracy. 
  
NICE clinical guideline 34 - hypertension states in 1.1.10 the following: "Average ambulatory 
readings from the series of patients, taken over 24 hours, are commonly lower than the clinic 
readings by between 10/5 and 20/10 mmHg". 
 
So what users need to understand is that, typically, a patient’s BP taken in the clinic will usually 
be higher than it is when taken under their normal, routine conditions. This includes sleep and 
usually has a significant impact on lower average BP levels. With most validated ABP monitors, 
this is what they will accurately capture. 
 
Guide these customers to the ESH 
recommendations paper on 
conventional, ambulatory and home 
BP measurement that appeared in the 
Journal of Hypertension in 2003, 
21:821-848.   
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