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Abstract: Chronic pain is a common  problem for polio survivors. Nurses are on the front line to assess the scope, severity, and impact of reported pain. This article describes  how nurses can advocate for patients experiencing post-polio syndrome pain.
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At the beginning of the 20th century, poliomyelitis, often referred to as polio, epidemics swept across the world. New York State had its first epidemic in 1916, in which 27,000 people were paralyzed, and 6,000 died; 80% of the victims were children.1,2 Some victims were mildly symptomatic with gastrointestinal upset, fever, sore throat, and chills, while others developed paralysis and respiratory failure, requiring mechanical ventilation.3 Polio cases doubled in the US between 1940 
and 1944 and again between 1945 and 1949.1,2
Following the introduction of poliovirus vaccines in 1955, no cases of polio caused by naturally occurring wild-type paralytic poliomyelitis have originated in the US since 1979.3 In July 2022, the CDC was notified of a case of paralytic poliomyelitis in an unvaccinated immunocompetent adult resident of Rockland County, N.Y. Investigations suggested transmission within the US from a person who received an oral polio vaccine abroad.4,5 Poliomyelitis is an infectious disease caused and transmitted by a virus only found in humans and is spread through contact with fecal waste. The virus enters the body via the mouth, travels down the digestive tract, and is excreted in the stool. Rarely, droplets from a cough or sneeze may transmit the virus.6
The polio virus can induce paralysis of the arms and legs. This is called spinal polio and comprises the most cases (79%). The polio virus may also attack the brainstem and affect respiration (bulbar polio) in 2% of cases. In about 19% cases of paralytic polio, the polio virus spreads within the spinal cord and brain referred to as meningitis.6
Clinical manifestations vary widely between patients. Most infections do not progress beyond what would be considered mild influenza-like symptoms. Between 1% and 5% of cases lead to nonparalytic meningitis in which the patient has stiff limbs. One in 500 infections results in difficulty breathing and paralysis of limbs. Muscles in paralyzed limbs atrophy over time causing deformities.6
The initial diagnosis of polio is made by assessing presenting signs and symptoms, such as neck and back stiffness, limb weakness, abnormal reflexes, and difficulty breathing and swallowing. History of vaccination and recent travel is reviewed at this time. Imaging studies may include MRI of the spinal cord. The diagnosis of polio can be confirmed by virus isolation from stool or cerebrospinal fluid.6
According to the CDC, there is no cure nor any specific treatment for paralytic polio.6 Treatment for patients with polio varies with their signs and symptoms. In the past, patients with paralyzed muscles of respiration spent 1 to 2 weeks in an iron lung, a negative pressure ventilator, before they could breathe on their own. For some, the paralysis remained and they lived inside the 
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iron lung for years.7 Today, patients with respiratory failure will require mechanical ventilation.
Supportive treatment measures include the application of warm, moist compresses to ease painful muscle spasms and passive range of motion to affected limbs in hope of regaining muscle strength. Splinting and braces along with the use of crutches and canes were common means of providing lower-extremity support.6,8,9
Today, the heavy steel and leather braces of old have been replaced by light-weight plastic molded braces to stabilize the lower extremities and prevent foot drop. Forearm crutches can address common upper body stresses when a polio survivor overuses crutches or canes. Orthotic shoe lifts and cushioning aid in balancing leg length and foot size discrepancies. Total knee and hip replacements address overused, weakened lower extremities.10-15
There is no cure for polio, but it can be prevented with safe and effective vaccination. Inactivated poliovirus vaccine (IPV) given by I.M. injection is the only poliovirus vaccine that has been given in the US since 2000. It does not cause vaccine- associated paralytic poliomyelitis (VAPP) and can be combined with other routine childhood vaccines. Two doses of IPV are 90% effective or more against paralytic polio; three doses are 99% to 100% effective.16
Live attenuated oral poliovirus vaccine (OPV) is the preferred vaccine for developing countries. Advantages of the OPV include cost and ease of administration. OPV has been associated with rare cases of VAPP in vaccine recipients and their contacts.1
Postpolio syndrome
There are over 12 million polio survivors worldwide. Over 300,000 live in the US.17
Physicians and advanced practice clinicians (APCs) specialized in treat-
	Clinical manifestations of PPS19-22
Most common symptoms:
· Fatigue
· New weakness
· Pain
Less common signs and symptoms:
· New loss of muscle mass
· Breathing difficulties
· Gastroesophageal reflux disease
· Dysphagia
· Fasciculations
· Muscle spasms
· Cold intolerance
· Joint pain and dysfunction


ing the sequelae of polio are rare. The care of the patient with postpolio syndrome (PPS) is not included in the curriculum of the majority of medical or nursing education programs. PPS refers to a constellation of functional complaints, such as pain, extreme fatigue, and muscle weakness following acute polio.4,13 Today, nurses who have never cared for patients with acute polio are challenged with helping to manage polio survivors’ chronic pain, a pervasive long-haul symptom of poliovirus infection.18,19
The causes of PPS pain are multifactorial. Pain intensity is rated as high and often described as “deep aching” in muscles and joints that may increase with movement. Polio survivors complain that muscle cramps and fasciculations interrupt daytime activities and interfere with sleep.18
In addition to chronic pain, patients with PPS may experience additional symptoms including new joint pain, extreme fatigue, muscle weakness, breathing and sleep disturbances, cold intolerance, difficulty swallowing, alteration in gait, and general distress (see Clinical manifestations of PPS).19-22
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Cautionary advice regarding NSAIDs for polio survivors26-28
Polio survivors should be cautioned that NSAIDs inhibit platelet aggregation, and consequently prolong bleeding time.
Nurses can engage polio survivors who take NSAIDs to discuss potential adverse reactions and teach them the signs and symptoms of dyspepsia, peptic ulcer disease, and gastrointestinal bleeding.
	Nursing considerations
Comprehensive management of patients with PPS requires an interdisciplinary team. Since nurses spend the most time with patients compared with other healthcare professionals, they are in an optimal position to advocate for patients experiencing PPS pain.23 However, if pain assessment is inadequate, pain management will be inadequate.
Pain disclosures
Many polio survivors have vivid memories of their hospitalizations, separation from parents and family, surgeries, and society viewing them as different.24,25 They recall traumatic times when the necessity to wear braces prevented them from participating in school and other activities.24 Nurses must be aware that memories of childhood experiences and medical treatments of polio survivors may make them reluctant to 
	talk openly to clinicians. Polio survivors that nurses meet may need to muster the courage to share their pain.24
Removing barriers that prevent treatment access can improve polio survivors’ quality of life. Survivors say they feel marginalized when healthcare professionals interpret their complaints of pain as refusing to cope with natural aging.25
Assessing PPS pain can be challenging. Like acute polio, PPS pain differs from one survivor to the next.
Nurses must consider muscle weakness and pain throughout the day and night; deformities from misalignment and weakened musculature; body weight; joint problems; exercise tolerance and habits; rest patterns; sleep hygiene; role expectations; the patient’s willingness to try new interventions; and the availability of resources, such as pharma-

	OLDCART34
Onset:
· When did the pain begin?
· Does the pain occur abruptly or gradually?
Location/s:
· Where does it hurt?
Duration:
· How long does the pain last?
Characteristics:
· What words describe the pain? (achy, dull, stabbing, sharp, throbbing) Aggravating factors/Associated symptoms:
· What makes the pain worse? Movement? Prolonged sitting?
· Are there any other symptoms that occur with the pain, such as fasciculations?
Relieving factors:
· What makes the pain better? Rest? Warm packs? Treatments:
· What have you tried to relieve the pain and did it work?


cotherapy and physical therapy, bracing and orthotics, and possible surgical interventions (see Cautionary advice regarding NSAIDs for polio survivors).26-28 Patients with PPS who have consistently encountered nonlistening or unsupportive healthcare professionals may also benefit from psychological support. Counseling can give the polio survivor permission not to accept chronic PPS pain and assist them in gaining confidence to talk about their pain. Assessing the patient’s family and community support systems is also important.25
OLDCART
A single pain intensity number cannot capture a complete picture of the pain a patient with PPS struggles with daily. Single-dimension pain intensity rating scales typically record pain intensity through patient self-reports. Having patients select a number from 0 to 10, or point to a facial expression ranging from smiling to tearful, can shed light on their pain intensity.29 However, these scales do not comprehensively assess their pain experience.30
Chronic and acute pain differ significantly in their clinical characteristics. Acute pain is often rated higher on a numerical pain intensity scale than chronic pain.31 Healthcare professionals looking for expressions of pain, such as facial grimacing, crying, and moaning, may not recognize a polio survivor’s pain.
Nurses need an efficient, effective conversation tool to use at the bedside.32,33 They are advised to assess pain using a multidimensional approach.32 OLDCART is a mnemonic that can quickly guide comprehensive pain assessment (see OLDCART).34 It can serve as an outline for discussion with the polio survivor so that pain management represents understanding not only pain intensity but other factors of the patient’s pain. The details gath-
OLDCART in action
As Director of Nursing, I started rounds one morning. The halls were bustling with patients holding onto walkers and canes as they made their way to the dining rooms. The light was on in a patient’s room, so I peeked in. The patient, Jane, 
waved and said, “Good morning.”
Jane looked at me but did not smile. When I asked how she was, she replied, “Just too sore to get out of bed.” “You usually are up eating in the dining room. What is stopping you?” I asked. Jane moaned, “My hip aches badly, and it has gotten worse since I bumped into the patio door last week. My polio leg was tired, so I stumbled over my foot. (ONSET, LOCATION, CHARACTERISTICS, AGGRAVATING/ASSOCIATED SYMPTOMS) It’s too painful to get up in time to get dressed and ready to eat breakfast with the others in the dining room.”
I pulled a chair over to the bedside, sat down, and  listened. I knew that Jane went on an outing to the botanical gardens a couple of days ago. The activity director told me that Jane refused a wheelchair for the excursion and insisted on walking using a cane throughout the grounds. It was a long walk for a woman who had polio as a child. Jane was clinging onto the walker of a friend part of the way. “The pain has been pretty constant since the garden tour,” Jane 
offered. (AGGRAVATING FACTORS, RELIEVING FACTOR) 
“Tell me how your hip feels?” I continued. “Deep achiness, like a ball of pain is inside of it.” Jane replied. (CHARACTERISTICS) “About an hour after the nurse brings me my morning meds, I feel better.” (DURATION, TREATMENTS THAT 
WORK) I’ve tried rubbing it and laying on my other side, but that doesn’t help. 
(TREATMENTS THAT DON’T WORK) 
“What would you think about me asking the night nurse to bring you your meds earlier so the pain you wake up with in the morning goes away before you want to get up to go to the dining room and be with your friends?” I asked. “The nurse and you could keep track of when the pain comes and goes. The nurses could adjust when they bring you the pain medications that are ordered for you. How would you feel about me asking your Nurse Practitioner to take a look at that hip to see if there is more to be done? He might want physical therapy to evaluate your walking and work with you.”
Jane’s face got brighter. “I’ve been thinking this was never going to end. But you sat down and listened. I was trying to deal with the pain and was feeling all alone.”
Note that an OLDCART discussion does not have to take a lot of time or occur in a specific sequence. The nurse may not learn each element of OLDCART in one conversation. That’s okay. The joy of using this tool is that the nurse’s discussion captures the feelings and experiences of the patient in a way one number will not.
	ered using OLDCART help the nurse, patient, and the patient’s family agree on what interventions might be useful and doable within their circumstances (see OLDCART in action).
The OLDCART pain assessment tool is easy to memorize and use. There are no specific questions, and nurses can use their own words. Online tutorials and flashcards are available to gain proficiency in using the OLDCART pain assessment tool.35
	Conclusion
Listening and not brushing aside a patient’s concerns is the hallmark of effective nursing care. A multifaceted pain assessment tool that addresses the factors of pain throughout a polio survivor’s life is key to understanding their pain. Applying the OLDCART mnemonic to assess pain can help to improve comfort for polio survivors. Asking polio survivors to share stories can also improve their  quality of life. ■
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