Pain in older adults.-Invited Review 

A challenge to a practising physician
Summary:

Persistent pain is the most common cause of disability among older adults. Persistent pain  is the pain that persists past the normal healing time. Managing persistent pain  needs multidisciplinary approach. Assessment of pain can be challenging in older adults because of the comorbid illness and gets even more difficult in individuals with cognitive impairment.
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Introduction:
Pain is ubiquitous among older adults, for many community dwellers pains are the most common reason for consultation with the doctor. With the ever-increasing population of older adults, pain is one of  the main causes of morbidity and disability. Epidemiological studies on the prevalence of pain in community dwellers can vary from 25-56%, due to lack of standardisation. The Prevalence of back pain among older adults has been reported from 21% to 49%.  The most common cause of pain among older adults is related musculoskeletal pain (back pain and arthritis) and neuropathic pain secondary to diabetes mellitus and post herpetic neuralgia. A small proportion of individuals can suffer from pain secondary to phantom limb and claudication.  Cancer pain is often the cause of severe pain secondary to metastasis and local invasion. Pain is also common in institutionalised adults more than 50% of individuals suffer from chronic pain. 
The concept of pain in the past, has been based on two extremes: pain as emotion and pain as a specific sensation1. Both these views has influenced modern medicine .Advances in medicine have illuminated our understanding of pain ,this has led to new treatment for pain, unfortunately there is still a tendency among many clinicians to view pain dualistically,  this is particularly true for  chronic pain. Dualistic theory gave rise to the specificity theory during the early part of the19th century. Specificity theory of pain suggested that pain specific nerves from various parts of the body project to the brain via the spinal cord2. In the early part of the 20th century there was a growing  concept of central summation of pain. The sensory inputs from noxious stimuli (nociceptors) converge both spatially (across areas of the body) and temporally (over time) this forms the basis of central summation. This was summation theory proposed by Livingstone3,pattern theory by Weddell4 and sensory interaction theory by Noordendos5.  In the 1960's  based Noordendos ideas Gate Control Theory of pain was formulated6. This theory described a "gating" mechanism in the area of the spinal cord known as the substantia gelatinosa. This modulated the balance of small diameter nerve fibres(facilitate pain)  and large diameter fibres(inhibit pain). This relative balance determined activity of a group of nerves that finally transmitted pain signals in the spinal cord. Gate control theory proposed that pain has three dimensions.
· Sensory -discriminative dimension, involving localisation, quality and intensity of the painful stimuli.
· Cognitive -evaluative dimension ,appraisal of the meaning and anticipation of what might occur
· Affective-motivational dimension, includes emotional response and the motivation to avoid harm7.
Melzack  proposed a neuromatrix theory of pain. This theory combines the three dimensions and the interaction of endocrine,endogenous opioid and autonomic nervous system in the pain processes8. This theory tries to integrate various brain processes involved in pain ,it proposes that matrix of nerve cells in the brain  creates  a sense of "self"  this is based on the observations related to phantom limb pain.
Pain is a truly a subjective phenomenon ,its assessment requires careful,detailed communication between the individual and health care professional. There are few impediments for accurate pain assessment in older adults. They are more likely to underreport  pain,possibly because , they are stoic and like to be perceived as "good patients". Older adults often present with concurrent illnesses and multiple problems, making pain evaluation very difficult. Individuals with cognitive impairment pain assessment can be a formidable challenge . Individuals with cognitive impairment will be  unable to use the appropriate assessment scales,in such cases,behavioural signs can be used to assess pain. Unfortunately, there are relatively few well validated scales for older individuals. The verbal and visual analogue scales used in younger  individuals do not have the  same degree of validation in older individual.
Older adults have been observed to present with altered presentation of common diseases. They can present with painless myocardial infarction, painless acute abdominal emergency and several other common emergencies with atypical presentation. This is partly due to alteration in pain sensors, secondary to age related changes as summarised in table 1. Clinicans should be aware that  older adults  presenting  with concurrent illness and sensory impairments may mask pain complaints. 
Pain can be  quite variable in description,character and intensity among older adults. Pain can be categorised as acute and chronic pain based on the duration of  pain and nociceptive or neuropathic pain on the underlying mechanism. Acute pain is defined by a distinct onset , obvious cause and short duration. It is often associated with autonomic activity,  including tachycardia, diaphoresis and changes in blood pressure. Acute pain usually indicates acute injury or disease. Chronic pain is usually defined as pain beyond 3 months ,the term " chronic pain" is not recommended as it is associated with negative stereotypes ,the newer term "persistent pain " is more appropriate.

Persistent  pain can often be out of proportion to the observed injury and associated with prolonged functional impairment, both physical and psychological. Autonomic signs may be absent. Many older adults manifest "vicious cycle" of pain. It is  a concept  that relates to  maladaptive  and  the downward functional spiralling of many individuals with persistent pain. It is also  associated with deconditioning , psychological disorders ( mood swings and catastrophization) and progressive functional impairments -cycle of worsening pain and progressive disability.

 Age Related Changes in Pain Perception9.

Table 1.

	Component 
	Age related changes

	Pain Receptors
	50% decrease in Pacini's corpuscles
10-30% decrease in Messiners/Merlels disk

	Peripheral nerves
	Myelinated nerves shows decreases density,increased abnormal degenerating fibres and slow velocity conduction
Unmyelinated nerves show  decrease in the number of large fibres and substance P content decreased.

	Central nerves system
	Loss in dorsal horn neurons with altered inhibition and hyperalgesia.
Loss of neurons in cortex midbrain and brain stem.


For effective management of pain it is imperative to identify the underlying mechanism of pain . Pain resulting from stimulation of pain receptors is nociceptive pain. Nociceptive pain may arise from tissue injury, inflammation or mechanical deformation.  Nociceptive pain usually responds well to common analgesic medications. Neuropathic pain results from pathological process that arise from peripheral or central nervous system, e.g. Diabetic neuropathy, postherpetic neuralgia and phantom limb pain. Neuropathic pain syndrome is often persistent and difficult to treat. 
 Pain associated with cancer can result from the tumour itself or can be a consequence of therapy (e.g., surgery, chemotherapy, and radiation therapy). In light of the often multiple different etiologies, advanced cancer pain is a typical example of a mixed pain state. 
Dysfunctional pain,it's a  group of pain syndromes that have been characterized by amplifica​tion  of pain signalling in the absence of either inflammation or injury (as in nociceptive pain) or damage to the nervous system (as in neuropathic pain). These conditions include pain states such as fibromyalgia, irritable bowel syndrome, and interstitial cystitis. The precise pathophysiologic mechanisms of pain in these disorders are unclear, although they share some features of neuropathic pain.
Pain Assessment:
The measurement of pain intensity is an essential element in the broader assessment of the pain. Besides the utility of such scales in the research world, the most effective applicability of such scales is in the temporal measure of effectiveness, or lack thereof, of the ongoing treatments. The specific tool used to quantify  the pain is less important than its regular and consistent use over time. 
A variety of pain scales are available to help categorize and quantify the magnitude of pain complaints. Pain scales can be grouped into multi and unidimensional scales. Multidimensional scales provide more in depth measurement and evaluation of  pain eg. McGill pain questionnaire, Wisconsin brief pain inventory, Geriatric pain measure  and neuropathic pain scale. Unidimensional scales consist of a single item that usually relates to pain intensity alone, they are easy to administer and require little time or training eg. Visual analog scale, present pain intensity scale, Faces diagram ,Sloan Kettering pain card and verbal 0-10 scale 
Cognitive impairment, dementia, delirium and stroke can present substantial challenges to pain assessment. Individuals with mild cognitive impairment are no less valid that individuals with normal cognitive impairment. The Discomfort Scale for Patients with Dementia of the Alzheimer Type (DS-DAT) is difficult to validate because it was generated from the impressions of nursing staff caring for demented patients. It lists a series of items that, in the staff’s opinion, indicate that a patient is in pain.Examples include noisy breathing, negative vocalization, sad versus content facial expression,frightened facial expression, frown, tense versus relaxed body language, and fidgeting. As its name indicates, the DS-DAT is a discomfort scale and may not assess pain directly. It is unclear whether distress, discomfort, or pain is being assessed. Behavioural methods of pain assessment may be valid in the presence or absence of pain, but they do not assess the intensity of pain. Certain facial expressions are common with intense pain, but they are not necessarily graded responses.
Pain Management :

Pain is the most feared and pervasive symptoms among older people, pain is often under reported  and inadequately treated among older adults. There are a various reasons for this, it could be cultural, especially in the eastern culture pain and suffering are accepted and tolerated or many a times older adults  think this is part of ageing . Doctors tend to ignore pain and concentrate more on the chronic disease and  individuals with persistent  pain are negatively stereotyped. 
There is a convincing evidence to suggest  the presence of musculoskeletal pain and physical disability10. The most common cause of  chronic non cancer pain among older adults is musculoskeletal pain including arthritis and myofascial pain. The prevalence of 19-25% in adults over 65 years 11-13.  The significant proportion of individuals residing in the care home experience pain due to arthritis(24%) and previous fracture(14%)14. Some studies show that the numbers are even higher with arthritis  experienced by 70% of care home residents15. Pain in older adults is not taken serious and inadequately treated despite the  availability of effective pain killers(16-18).  This high prevalence of pain led the Americian pain society to designate pain as the "fifth vital sign" that should be documented during every outpatient and during inpatient admission19.
We will discuss management of acute and persistent non cancer pain.  It is very important to set clear goals at the intial consulation in individuals suffering from  persistent pain, it should be make clear, complete elimination of pain is not possible in  the majority of patients. They must  appreciate that the goal is pain control not  complete absence of pain this may help  to set realistic  expectations . Individuals experiencing persistent pain , the non pharmacotherapies become especially important to assist them in learning to live with some element of pain and avoid the physical and psychological complications, such as physical deconditioning and depression. Patients or their caregivers should be asked to keep a daily pain log (Box 1) in which they record the intensity of pain, medications used and side effects, response to treatment, and activities associated with pain. It is imperative for patients to obtain a sense of control over their pain. High self-efficacy decreases the risk that a patient will tumble down the spiral of the ‘‘vicious cycle.’’ A study by Turner et al. showed that among retirement community residents, higher self-efficacy measures for the management of their pains were associated with less disability, less depression, and better pain coping strategies.
	Patient Log

	· Date and time

· Pain intensity (use same scale daily)

· Activity, treatment, results, medication side effects


Non - Pharmacological strategies.
American Geriatrics Society disseminated a clinical practice guideline for the management of chronic pain in older populations in 199820. This was followed by revising guidelines in 2002, the majority of us follow WHO step ladder guidelines21.
A  wide number of  non pharmacological therapies are used alone or in combination with appropriate pharmacological treatment to manage pain of musculoskeletal origin and to address sensorimotor dysfunction in patients with musculoskeletal disorders.

These can be broadly categorized as Electrotherapy modalities (e.g., transcutaneous electrical nerve stimulation [TENS]), acupuncture, thermal modalities (e.g.,moist heat, ultrasound), manual therapies (e.g., manipulation or massage), or exercise. Increasingly, physiotherapist  are adopting an evidence-based approach to patient management and are therefore selecting those therapeutic modalities for which there is scientific evidence indicating effectiveness.
TENS: It's one of the most commonly used Electrotherapy modalities,  it is usually used as a self-administered therapy in which the patient is given initial instruction on safe and appropriate use of the TENS device and then self-administers the treatment according to a predefined schedule.  TENS is administered as high frequency (>50Hz), low-frequency (<10 Hz), or burst TENS (bursts of high-frequency stimulation administered at a much lower frequency).TENS has been used in musculoskeletal pain,neuropathic pain ,acute on chronic pain and postoperative pain22-25. The clinical trials show   mixed results, Marchand et al26showed that high-frequency TENS treatment significantly reduced the affective component of pain. Controlled trials27 and more recent meta-analysis28,29 have concluded that TENS is not effective in the treatment of chronic low back pain. Although the evidence is not conclusive, it is still used to treat musculoskeletal pain in older adults.

Accupunture: Acupuncture is administered via insertion of needles into designated acupuncture points, and subsequently the needles are manually manipulated or electrical current is  administered via the needles. Manual acupuncture produces a short-term improvement in pain and function in patients with osteoarthritis of the knee30,it has similar results with osteoarthritis of the cervical spine31 and temporomandibular 32joint disorders.
Superficial Heat: The use of heat to relieve pain of musculoskeletal origin is common. Heat can be applied superficially by application of moist hot packs, immersion in hot water baths, use of infrared light, or paraffin wax application.The most common method utilized for treating musculoskeletal conditions is moist hot packs. Moist hot packs are applied over the area of pain for 20–30 minutes and only heat the superficial tissues. heat increases skin and joint temperature and blood flow, and decreases joint stiffness.(33,34).
Ultrasound:

Ultrasound as a therapeutic modality for pain relief is applied through the skin overlying the painful area.Many studies have been done to assess the efficacy of ultrasound on musculoskeletal pain, the results are mixed.(35-37)
Pharmacological :
Three step WHO analgesic ladder provides the most universally accepted approach to manage pain. The first step of the ladder deals with management of mild pain. It recommends use of nonopioid drugs with or without adjuvants. The subsequent two steps deals with management of mild to moderate and moderate to severe pain that may require addition of opioid medications to control pain.

Musculoskeletal pain:

The current thinking is to start with a full dose of paracetamol one gram four times a day if the pain relief is good (>50%) then continue with the same drug(fig 1). If the pain relief is poor (<50%) then consider adding NSAID's  with close monitoring. The commonly used NSAID's are listed in table 1.
	Class
	Generic name
	Onset of action
	Dosing schedule
	Recommended
Dose(total)
	Routes of 
Admn

	P-phenol 
Derivatives
	Paracetamol
	10-60min
	q4-6h
	4gm
	PO,IV

	Salicylates
	Aspirin
	2hr
	q4-6h
	2.4gm
	PO/PR

	Propionic acids
	Ibuprofen
Naproxen
	30-60 min
1hr
	q4-8h
q6-12h
	1.2gm
1.2gm
	PO/IV
PO

	Acetic acid 
	Etodolac
Indomethacin
Diclofenac
	2-4hr
30min

30-60min
	q6-8h
q8-12h

q8h
	600mg
100mg

150mg
	PO
PO,PR,PV
PO

	Enolic acids
	Piroxicam
Meloxicam
	1hr
4-5hr
	Daily
Daily
	20mg
7.5mg
	PO
PO

	Selective 
COX2 -Inb
	Celecoxib
	3hr
	Daily-q12h
	200mg
	PO


If the non opiods succeed in achieving pain control they have many advantages namely: easy avialibility,easy administration,low cost and it can be used for wide range of musculoskeletal ailments. Disadvantages of NSAID's are the side effects more in the short term most commonly G.I bleed, acute renal impairment,worsening of hypertension and increase acidity and  long term effect of chronic renal failure and increase in the cardiovascular events. NSAID's has dose ceiling effect ,they could be used alone for mild pain ,for moderate pain  we need to add adjuvants or opioids. 
Adjuvants than can be used for mild to moderate pain are tricyclic antidepressants eg Amitrytylline,SNRI-Duloxetine and anticonvulsants eg. gabapentin and pregabalin. If there is a lot of spasm then low dose diapezam and baclofen will benefit. 
Opiods : 

Opioids use is limited due to availability, it has been the cornerstone in the management of cancer related pain.There is clear evidence that opioids and its derivatives are useful in treating noncancer  persistent pain , neuralgic pain and postoperative pain.

The most commonly used opioids and their derivatives are Morphine,Oxynorm, Oxycodiene,Codiene,Tramadol ,Tapentadol ,Bupenorphine and Fentanyl . Individuals with persistent pain ,if carefully selected may provide optimal control of pain. Since the land mark paper published in 1986 by Portenoy etal (38) that long term use of opioids effectively relieves the pain but it is less clear regarding improvement in physicial and social life. Opioids use is limited by its side effects eg. Confusion,constipation,sedation ,nausea,vomiting and respiratory depression. Sedation is a common complaint in opioid naive patients they usually settle down in a couple of days .Constipation is the most troubling and persistent  side effect of opioid, it is  advisable to start stool softners and increase hydration to prevent constipation. 

Opioids can worsen the cognitive function in individuals with underlying cognitive dysfunction and increasing the risk of falls, Zancy (39)and Haythornthwaite etal(40)  conclude that long term opioid use does cause cognitive impairment  or affect driving.Fear of addiction has been a major barrier to long term opioids ,in individuals with no prior history of substance abuse the risk  of addiction is minimal.

Neuropathic pain:
 Neuropathic pain was  redefined as pain resulting directly from a lesion or disease affecting the somatosensory system.(41) The injury or dysfunction may involve peripheral or central nervous system structures. Poorly controlled neuropathic pain is associated with mood and sleep disturbance and  impaired ability to work and participate in social and recreational activities.(42) The pathophysiologic basis of neuropathic pain is complex and not fully understood. Peripheral mechanisms include altered sensitivity and activation of C nociceptor terminals resulting in ectopic discharges in damaged or regenerating fibers, recruitment of silent nociceptors, and spontaneous discharges in more proximal segments of the sensory nerve, including the dorsal root ganglion.(43,44).
Pharmacologic agents should be initiated at low doses, and titrated using small increments over several weeks until an adequate clinical response is observed or intolerable side effects appear. Agents with sedating profiles should be started  as a single bedtime dose. Agents with sedating profiles should be started  as a single bedtime dose. Summary of the treatment options in Table2. SNRI cause hyponatremia at very low dose so repeating electrolyte is mandatory in 2-3 days after starting treatment. Many a times the pain relief is partial ,usually these agents work well as combination therapy.Failure of one particular class of drugs does  not necessarily predict failure of an another class of agents.

Summary:

Chronic pain in older adults is a complex phenomenon that requires a multifaceted approach incorporating nonpharmacological and pharmacological modalities. Individulas with persistant pain should be dealt in exclusive pain clinic and it should be a multi disciplinary approach involving psychologist,physiotherapist and  occupational therapist. 

Fig -1
Patient more than 60 yrs in pain 
Paracetamol 3-4g /day

Pain >50% better,continue                                    <50% better consider  NSAID's
                                                                        (Contraindications:GI bleed, renal failure and heart failure)
                                                                                                                                                                NSAIDS (Tramadol+                         









Neuropathic drugs
                                                   NSAIDS C.I- consider opiods
                                                                                                        NSAID's
                                                                                                             > 50% response 
             No  response review history                                      Continue with monitoring
Table 2.
	First line drugs
1.Gabapentin 100–300 mg tid Increase by 300–400 mg increments every 5–7 d to 3600 mg qd divided in 3–4 doses.
2. Pregabalin 50 mg tid Increase to 100 mg tid,considerfurther titration upto 200 mg tid.
3.Tricyclic antidepressants 10–25 mg at night Increase by 10–25 mg increments every 7 d to 100–150 mg.

4.SNRI- Duloxetine 30–60 mg qd Increase by 30–60 mg increments up to 120 mg a day .

5.Tramadol 50 mg qd or bid Increase by 50 mg increments every5–7 d to a maximum of 100 mg qid.


	Second Line:
1. Carbamazepine 100–200 mg qd or bid Increase by 100–200 mg every 7 d to 600 mg qd in divided doses.

2. Venlafaxine XR 75 mg qd Increase by 75 mg increments every7 d to 150–225 mg qd.

3. Opiate analgesics Varying doses. Initiate with short-acting agent qid, as needed After 1–2 wk, replace with longeracting agent on a qd or bid schedule.

	Topical applicants:

1. Capsaicin .075% Apply tid or qid ,can  be considered for first-line or adjunctive therapy.

2.Lidocaine 5% patches
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