
Troubleshooting Problems 

Introduction 

When it comes to troubleshooting medical equipment failures, there is a tendency to jump to wrong 
assumptions and miss what might otherwise be the real problem. This is especially true in some limited 
resource settings where parts are not readily available and biomed training or troubleshooting skills have not 
been taught.  

Before jumping to conclusions and tearing into a medical device that does not appear to be working 
correctly, it is best to begin with the most obvious and likely problem areas. Taking a medical device apart 
should be the LAST step in troubleshooting the problem. Moreover, taking a medical device apart should 
ONLY be attempted by a qualified service person. If qualified service people are not available, wait for 
appropriate help to arrive or send the device out for repair. 

Rick’s Four P’s of Troubleshooting 

Equipment failures or problems will all fall under one of the following four areas.  Consider each of 
these failure points by asking questions and evaluating each of these probable trouble areas. 

 

The four P’s are Power, Procedure, Patient accessories, and Parts.  
 
1. Power problems  

a. Inspect power cords for connection, condition, fuses, etc.  
b. Inspect and verify that the power outlet is not worn and there is a good connection 
c. Verify actual power condition/availability (voltage, frequency, stability, etc.)  
d. Verify power source matches the required power needed by the device (120v vs. 240v, 
50hz vs. 60hz) 
e. Battery operated:  make sure battery is good AND installed correctly  
f. Keep filters clean, fans unblocked, and items off and away from the equipment 
g. Be aware that some equipment has TWO power switches with one potentially hidden in 
the back or underneath the device. 

Power problems are a high percentage of the reasons for equipment failure.  This is why the first step, 
or “P”, in troubleshooting is Power. Always verify that the power requirement of the device matches 
the power it is being plugged in to. The destruction of a 110v piece of equipment is usually 
instantaneous if it is plugged into a 220v system. The equipment name plate will provide the required 
input power information. (figure 1)  
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It is common to find incorrect power plugs forced into outlets or inappropriate adaptors being used. 
This occasionally results in cords being plugged into the wrong voltage outlets. Just because you can 
make a plug fit, does not mean you have plugged it into the correct power. (figure 2) Also, verify the 
outlets are actually not worn out to the point that the power plug is not making electrical contact when 
plugged in to the outlet. 
 

 Figure 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Procedure problems  

a. User or operator errors – something no one likes to admit, but it happens more often than 
people realize and want to acknowledge 
b. Ask clinical staff for history or explanation of what failed or what went wrong (similar to a 
clinical person taking patient history in importance)  
c. If you don’t know how the equipment functions, ask or find out how to operate your 
equipment correctly to help identify procedure issues  



d. Procedure problems can be clinical steps or failures to identify clinical problems, 
operation of the medical equipment, or a combination thereof. When something isn’t right, 
do NOT assume it is the result of equipment failure. 
e. Damage from equipment abuse or carelessness. Broken accessories is also consider a 
procedure problem (see Patient accessories)  

 
3. Patient accessories/interface failures (Parts, external)  

a. Most vulnerable parts of every device – hoses, cables, sensors, batteries, etc.  
b. Check single use items that are reused for end of life/functionality  
c. Encourage staff to handle all patient accessories very carefully.  
d. Clinical staff should visually inspect and functionally check before every use. Failure to do 
so is also considered a Procedure error 
e. It is critical that these common failures be checked PRIOR to checking internal Parts  

 
4. Parts failure (Parts, internal)  

a. Check for, verify, and replace any missing or defective parts  
b. A part failure is usually the last probable problem 
c. Do NOT start the troubleshooting process by disassembling the device.  Proceed with this 
step after verifying the problem is not a result of the previous three P’s of troubleshooting. 
c. Often not repairable on site without proper replacement parts 
d. Equipment is NOT repairable on site if the local/national staff are not properly 
equipped/trained 

 

Troubleshooting Examples 

The following two troubleshooting examples occurred in 2015 in two African countries and illustrate how 
to follow the four P’s of troubleshooting. 

The first example was a nerve stimulator in Uganda that the anesthesiologist simply said “is not working”. 
Although the handheld stimulator had no power cord, one should still begin with the evaluation of the first 
“P” – Power. It still requires power to operate. Therefore, the 9 volt battery was removed and checked with 
a meter. The battery was indeed low (4.5 volts) and needed replacement. The second “P” (Procedure) 
troubleshooting step was not evaluated because the doctor was known to be experienced in the proper 
operation of the stimulator. However, as a reminder, it is not logical or safe to always assume the user fully 
understands the operation of the device. The third “P” (evaluation of the Patient accessories or interface) 
was then undertaken. In the case of this stimulator, it was designed with two lead wires that connect the 
stimulator to the patient. One of the two wires was broken and needed repair. The stimulator was now 
returned to full function. After following the four P’s approach to troubleshooting, it was discovered that 
the stimulator failure was both a Power problem and Patient interface problem and it was quickly and easily 
repaired and returned to service. 

The second example was a patient monitor in South Sudan. The initial complaint by the clinical staff was a 
very poor ECG signal and display on the monitor. The QRS signal was barely visible and consisted of 
mostly interference or artifact. Since the monitor was on and all other parameters functioning well, and it 
was a monitor designed to work on both 110 volts 60Hz and 220 volts 50Hz, it was assumed that the first 
P, Power, was good. The next P, Procedure, is often a problem with when there is a poor QRS signal on 
monitors. Therefore, the lead setting on the monitor and the lead placement on the patient were checked 



and found to be okay. However, the clinical staff admitted that the skin prep on the patient was not 
completed correctly when the electrodes were applied. Additionally, the patient electrodes were old and 
dried out. Once the skin was prepped correctly and new electrodes were installed, there was an improvement 
on the signal on the display. Nevertheless, the signal still had a significant amount of artifact. The next P, 
Patient interface, was checked and it was determined by the use of a simulator that the patient cable and 
lead wires were found to be good. At this point, it was assumed the final P, Part, had failed in the monitor. 
Before concluding that the problem was an internal failure, there was one last attempt to troubleshoot the 
problem by going into the “advanced settings” mode of the monitor. This will not be easy if you are not 
familiar with the monitor and do not have a manual available. Fortunately, this function was found and 
upon investigation, it was found to have a software setting to set the monitor for 50Hz or 60Hz operation. 
The monitor was set for 60Hz but was plugged in to the typical 50Hz African power source. Once the 
monitor setting was reset for 50Hz, the frequency interference disappeared and the monitor had a clean 
QRS display. Therefore, the problems were primarily Procedures which included poor skin prep, an 
improper Power setting, and Patient interface (dried electrodes). 
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