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Abstract  
 
Introduction: Osteoarthritis (OA) is the most common chronic disability today. The knee is 

the utmost frequently affected joint and chronic pain is the hallmark of symptoms. Diagnosis 

is based on clinical criteria. The primary recommended treatments are physical activity and 

weight reduction, complemented by pharmacological substances. However, the symptomatic 

treatment is problematic due to the unknown pathogenesis and etiology of the disease.  

Objective: Descriptive study exploring the self-reported non-pharmacological and 

pharmacological substances and the most frequently used in treatment of symptomatic knee 

OA patients.  

Method: The extracted data from the GLA:D database on 15 643 knee OA patients substance-

use was obtained from the total study population (21 047)and categorized. The data was based 

on a questionnaire filled in by a physiotherapist together with the patient at the first visit 

entering the study.  

Results: The two most used substances out of 85 were; Paracetamol (66,9%) and NSAID 

(46,5%). Representing the third and fourth were the “Naturopathic drugs and dietary 

supplements” category (26,2%) and Glucosamine (19,8%). The remaining nine categories 

were represented in a falling scale from 6,5% to 0,5%. Moreover the substance frequency 

(n=27 909) was higher then the number of patients (n=15 643) in the study. 

Conclusion: The results show that patients use various combinations of both non- 

pharmacological and pharmacological substances in their treatment. The most frequently used 

substances correlated with the recommended first step of the analgesic ladder; firstly 

Paracetamol then NSAID followed by the non-pharmacological categories “Naturopathic 

drugs and dietary supplements” and Glucosamine.  
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Abbreviations  
 
ASA - Acetylsalicylic Acid  

BMI – Body Mass Index  

CAM – complementary and alternative medicine  

EULAR – European League Against Rheumatism  

GLA:D – Good Life with Osteoarthritis in Denmark  

KOOS – Knee injury and Osteoarthritis Outcome Score 

NSAID – Non-steroidal Anti-inflammatory Drugs  

OA – Osteoarthritis  

OARSI – Osteoarthritis Research Society International  

WHO – World Health Organization  

WOMAC - The Western Ontario and McMaster Universities Osteoarthritis Index 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 4 

0 Table of Contents  

1 Background ........................................................................................................................ 5 

1.1 Osteoarthritis ............................................................................................................... 5 

1.2 Pathogenesis ................................................................................................................. 5 

1.3 Pain physiology in OA ................................................................................................ 6 

1.4 Evaluation of pain ....................................................................................................... 6 

1.5 Guidelines of treatment .............................................................................................. 6 

1.5.1 Non-pharmacological treatment ............................................................................. 7 

1.5.2 Pharmacological treatment ..................................................................................... 7 

1.6 Alternative treatment.................................................................................................. 9 

2 Aim .................................................................................................................................... 10 

3 Material and methods ...................................................................................................... 10 

3.1 Design ......................................................................................................................... 10 

3.2 Patients and setting ................................................................................................... 10 

3.3 Measurements ............................................................................................................ 10 

3.4 Collecting Data .......................................................................................................... 11 

3.5 Categorizing data ...................................................................................................... 11 

3.6 Factors ........................................................................................................................ 11 

3.7 Ethics .......................................................................................................................... 12 

4 Results ............................................................................................................................... 12 

4.1 Study sample .............................................................................................................. 12 

4.2 Total number of substances...................................................................................... 12 

4.3 Use of non- pharmacological and pharmacological substances ............................ 13 

5 Discussion .......................................................................................................................... 14 

6 Conclusion ........................................................................................................................ 19 

7 Acknowledgements .......................................................................................................... 19 

8 References ......................................................................................................................... 20 

 

 



 5 

1 Background  

1.1 Osteoarthritis  
 
Osteoarthritis is the most common chronic disability today, mainly affecting us later in life. 

Since we are facing an increasingly elderly population it will become an even greater 

healthcare issue in the future. 

The disease can affect any joint and it is expressed similarly both biologically and clinically, 

however the etiologies differ between joints. Different treatments are thus offered depending 

on which joint is affected.[1]  

The focus of this paper is on knee OA that is the most common form and has the earliest 

debut. It is estimated that approximately 10 % of persons older than 55 years suffer from knee 

symptoms that lead to chronic disability. The estimated risk is as great as for cardiac disease 

in elderly.[2] 

Arthritis does not only affect cartilage, as well as the whole joint, meniscus, ligament and 

muscle.[3] Pathological characteristics of knee OA are new bone formation, loss of articular 

cartilage, osteophytes and joint space narrowing. These changes may be seen in radiographic 

screening.[4] However studies based on radiographic imaging have shown that there is little 

correlation between joint degradation and symptomatic disease. [5] 

 

EULAR lists tree symptoms required for diagnosis; reduced function, persistent knee pain and 

morning stiffness.[4]The diagnosis is today based on clinical criteria.[6] Chronic pain is the 

principal symptoms shared amongst OA patients.[7] The pain reduces quality of life by 

disabling patients and increases risk of mortality and morbidity.[2] 

1.2 Pathogenesis  
 
The pathogenesis is not fully understood and many different theories are suggested. Some 

studies emphasize changes in the metabolic balance between the degradation and repair in the 

cartilage whilst others suggest the involvement of inflammatory mediators.[4] It is however 

confirmed that OA is not purely caused by “wear and tear” of the joint. [8] A combination of 

known risk factors both systemic and local are also proven to influence the progression of the 

disease. These include; aging, sex, abnormal activation of pro-inflammatory pathways, 

heredity and obesity. [4] Exogenous factors, for example traumatic events to the joint due to 

repetitive movements, such as squatting and kneeling or previous knee injury has also been 

seen to have an influence on the development. [4,9]  
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With a multifactorial background and mostly unknown genesis, it is uncertain where or what 

causes the pain and other symptoms that manifest OA. [2] 

1.3 Pain physiology in OA  
 
OA is considered a chronic condition dominated by nociceptive pain. The system becomes 

activated and sensitized through various different mechanisms.[10] Multiple receptors are 

expressed on the terminal nociceptive fibers in the joint and become activated by different 

stimuli.[1] Some receptors become activated by specific mechanical stimuli, for example 

when intra-articular pressure rises because of damaged cartilage in the joint. Other receptors 

are activated by stimuli typical for inflammation; such as thermal and chemical stimuli.[11] 

Receptor-activation leads to the symptomatic problem of OA: hyper-analgesia. The joints 

sensitivity to sensory stimuli makes it difficult to evaluate which significant stimulus 

contributes to the features and symptoms of OA.[1] 

There are however studies suggesting that OA pain is both neuropathic and 

nociceptive.[12,25] This might explain why some patients’ pain can’t be managed merely by 

primary analgesics and require a combination of medications to reduce pain. The complex 

genesis of pain and expressional variety in OA create difficulties for clinicians in treating OA 

patients.[12] 

1.4 Evaluation of pain 
 
Pain intensity in OA knee patients is assessed by surveys such as KOOS[13], OASIS and 

WOMAC. They evaluate changes in pain over time and in relation to other factors, for 

example treatment and specific movements. The patients are asked to assess and score pain 

intensity in a self-administered format. Pain is a subjective experience and a condition that 

may be influenced by many factors. Every mechanism and influence is therefor equally as 

important to consider when treating OA chronic pain.[11] 

1.5 Guidelines of treatment  
 
There are several published guidelines addressing OA treatment. OARSI has issued 

recommendations for non-surgical treatment in 2014, specifically for knee patients. The 

report is based on systematic reviews of published research and evidence from recent 

publications.[14] 
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1.5.1 Non-pharmacological treatment  
 
The primary recommendations include non-pharmacological treatment options; exercise, 

education, strength training and weight-loss management in patients with OA.[11] Studies 

such as GLA:D stress the benefits of theses interventions. Proving reduced substance use and 

improved quality of life in OA patients after intervention.[13] 

Low-to-moderate intensity exercise is found to have effect in knee patients, improving 

function and reducing pain. Activity promotes synovial circulation and strengthens muscles 

surrounding the joint.[1] However, there is no evidence to prove that exercise have effect on 

the progression of the disease.   

In overweight patients it is fundamental to lose weight for reduction of joint pain. There is 

evidence to prove its effect on both the inflammatory and mechanical disease of OA. Joint 

load and systemic pro-inflammatory cytokines reduces with less adipose tissue.[15] 

 

Further treatment options for knee OA are specified into different clinical sub phenotypes; 

with/without co-morbidities and/or involving knee/several joints (see Figure 1).[14] 

 

                                
Fig.1 Summary of OARSIs recommendations for non-surgical treatment of knee OA [14] 

 

1.5.2 Pharmacological treatment  
 
Pharmacological treatment is the second line of action in knee OA. The pharmacological 

treatment guidelines originate from the analgesic ladder published by the WHO (originally 

created for cancer-patients) on pain management (see Figure 2).[11] It categorizes analgesics 

into three basic steps based on the patient’s pain intensity.[16]  
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The majority of knee OA patients are elderly, therefor the adverse effects of the substances 

have to be taken into consideration and evaluated against its symptomatic effect when 

considering medication and treatment options. Additionally since the pathogenesis of OA is 

rather unknown and complex it is recommended to combine analgesic-agents with different 

mechanisms of action in symptomatic treatment.[14] 

 

Fig 2. The WHO analgesics ladder [17] 
 

Step one includes non-opioid analgesics in treatment of mild pain (see Figure 2). Paracetamol 

is one of the recommended substances, the specific mechanism is uncertain but it is thought to 

activate inhibitory control pathways.[1] It is recommended as first-line of treatment do to its 

mild toxicity and adverse effects, which is to prefer in elderly patients with many 

comorbidities. However, the substance toxicity has lately brought some concern and the 

recommendation in OA treatment has become questioned.  

NSAID, both non-selective and -selective COX-inhibitors are also included in the first step. 

The aim of action is mainly anti-inflammatory. It is recommended as a substitute to 

Paracetamol and not an initial alternative because of its potentially serious adverse affects, 

especially in elderly patients (for instance risk for GI- hemorrhage). Hence a shorter period of 

treatment is suggested. [14] The topical form of NSAID is suggested as a better alternative 

then the oral and more safe to use for elderly with fewer adverse effects.[2] 

Opioids should be used when pain intensity is moderate-to-severe. Its key aim is to inhibit 

various inflammatory mediators from sensitizing nociceptors.[1] Weaker substances such as 

Codeine should be considered before treatment with stronger opioids for example Morphine, 

because of greater risk for tolerability, dependence and medical addiction.[11] 

 

Moreover it is not uncommon to prescribe medication with a different primary therapeutic 

indication for pain management in OA treatment, for example antidepressants or 

anticonvulsive substances (antiepileptic).[11] 

Step I –(Mild pain) = non-opiod analgetics (NSAID, Paracetamol) 

Step II –(Moderate pain) = weak opioids (Codeine, Tramadol) 

Step III – (Severe pain) = strong opiods  (Morphine, Methadone)  
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These substances have neuropathic mechanisms on pain, which in combination therapy may 

be suitable to manage the different pain mechanisms involved in the disease.[11] However, 

these substances may not be approved by the government for pain management.[1] 

 

Since pain is the most common symptom shared in OA patients, treatment is primarily based 

on pain-management. There are however medications with mechanisms for other aims, such 

as Glucosamine. It was originally thought to have disease modifying properties but of 

unknown character.[1] Its effect on symptom relief is not clinically certain according to resent 

studies, therefor is it not recommended by OARSI in treatment today.[14] 

 

Intra-articular injections are also a common practice in knee patients and Glucocorticoid is 

one of the most widely used agents. It is believed to have an effect on OA progression.[1] The 

usage is recommended, even if the effect on symptoms generally is short-lived.[14] Hence 

repetitive injections are required, which may become costly.[1]  

 

The last step of treatment includes invasive interventions, such as surgery and arthoplasty. 

These are irreversible procedures recommended only when there are no treatment options left. 

However, there is no guarantee that the postoperative outcome will be successful nor which 

patient might benefit the most from it.[2] 

 

1.6 Alternative treatment 
 
There is a growing public interest in the relationship between diet and sickness, it has come to 

influence the treatment of OA.[1] Therefor besides recommended substances, reports show 

that OA patients are common users of additional substances such as CAM (complementary 

and alternative medicine) for treatment of joint-related symptoms.[18] Natural substances and 

dietary supplements are frequently used as a complement to prescribed drugs in the patient 

group. Hypothetically it may influence OA-progression by antioxidant and anti-inflammatory 

actions, but its relevance for symptomatic treatment is however mostly uncertain.[1] 

 

Taken in consideration how many different treatment options are available to the patient, with 

different mechanisms and pharmacodynamics to achieve symptomatic relief, it is of great 

interest to examine what substances OA knee patient actually use. Specifically which 

substances are the most common in the patient group is also of great relevance. 
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2 Aim  
 
The aim of this paper is to examine the use of non-pharmacologic and pharmacologic 

substances related to the joint and which of them are most common in treatment of OA 

symptomatic knee patients, based on data from the GLA:D database.  

3 Material and methods  
 

3.1 Design  
 
A descriptive study was made based on data extracted from the GLA:D registry. The GLA:D 

project was initiated in January 2013 (started with 9825 participants) with an overall aim to 

introduce clinical guidelines for treatment of knee and hip OA nationwide, to ensure high 

quality care impartially of where the treatment is offered. The initiative is hosted at the 

University of Southern Denmark. Parameters such as; physical activity, pain intensity 

(analysis with KOOS), intake of painkillers, physical function and access to care were 

included in the study. Data was gathered in a registry from baseline, three and twelve months 

after patients enrolled in the study.[13] 

 

3.2 Patients and setting  
 
The extracted data from the study was obtained at clinics in Denmark from January 

2013(onset of study) to January 2018. The GLA:D database on knee patients included 21 047 

persons. The inclusion criteria for patients to enter the study were “joint problems from knee 

that have resulted in contact with the health care system”.[13] A clinical evaluation made by 

physiotherapist was made and no radiographs were needed for diagnosis of OA according to 

national guidelines.[2] Patients with other reasons then OA for the joint-related problems, for 

example fibromyalgia or tumor were excluded.[13]  

 

3.3 Measurements  
 
Data relevant for this study was collected from the GLA:D database and included parameters 

regarding painkiller intake. The data was based on a questionnaire filled in by the 

physiotherapist together with the patient at the first visit entering the study (see appendix I).  

The patients were asked to declare if they used medication related to the joint. If yes; which 
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specific substances were used, from baseline and three months prior to entering the study. 

There were fifteen check boxes for separate substance-categories in the questionnaire 

including a free text column that could be filled if the substance used was not mentioned in 

the questionnaire (see appendix I). The patient could declare for more then one substance by 

checking several boxes in the questionnaire. 

 

3.4 Collecting Data  
 
The relevant data based on the completed questionnaires was extracted from the GLA:D 

database and transferred into Excel-files for further processing.  

 

3.5 Categorizing data  
 
The free text column data was extracted from the questionnaires. It was manually sorted and 

classified into separate categories based on substance and mechanism of action in Excel (see 

appendix III for details). The new categories made from free text were then matched if 

possible with the fourteen set categories printed in the questionnaire (see appendix I). The 

final merged categories were later sorted by size based on calculated percentage of patients 

using the substance, as well as substance frequency in the study. A ranking of the most used 

substance was created and a limit of 0,5 % was specified, those substances used by less then 

0,5 % of the patients were not included in the results.  

 

3.6 Factors  
 
Predisposed factors  

The GLA:D database did also assemble demographic characteristics of the study population. 

Aspects such as BMI, age and sex were included (see Table 1). 
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3.7 Ethics  
 
This study was based on data from GLA:D, which is a register-based study. The study did not 

need an ethics approval according to the local committee of the Northern Denmark Region. 

All patients in the GLA:D registry have consented to submitting data and the registry is 

approved by the Danish Data Protection Agency.  

4 Results 

4.1 Study sample  
 
From the total study group of knee OA patients (n=21 047) extracted from the GLA:D 

database, 15 643 patients with data on medication-use related to the joint (medicine “yes”) 

were included in the current study.  These patients were on average 64,6 years old, female 

(74% of the study population) with an average BMI value at 29 (see Table 1). 

 

4.2 Total number of substances  
 

Figure 2 show the total number of substances (n=29 707) and in each respective category 

(13) reported in the questionnaire by the study population (n=15 643). The circle chart 

displays the most reported substance categories in a falling scale; Paracetamol (10 461), 

NSAID with/without ASA (7271), Naturopathic drugs and dietary supplements (4102) and 

Glucosamine (3100). 

 

Table 1. Clinical characteristics of study population knee OA   
 
Clinical characteristics  Total Medicine 

“yes” 
Medicine “no” 

n 21 047 15 643 5404 
Age (mean) 64,4 64,6 63,8 
Sex (% women) 15 143(71%) 11 597 (74%) 3546(66%) 
BMI (mean) 28,7 29 27,8 
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Fig 2.  The total number of substances (n= 29 707) used in treatment by the study population of knee OA 

patients. The substance categories (13) are represented in the circle chart according to the quantity of 

substances in each respective group.  

 

4.3 Use of non-pharmacological and pharmacological substances  
 

Figure 3. As shown in Figure 2 analgesic substances (Paracetamol, NSAID) were most 

frequently used in the study group (n=15 643). More than half of the study population 

(66,9%) used Paracetamol and secondly NSAID with or without ASA (46,5 %).  The third 

and fourth most used substance-groups were; Naturopathic drugs and Dietary supplements 

(26,2%) and Glucosamine (19,8%). The remaining nine categories were represented in a 

falling scale from 6,5% to 0,5%.  
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Fig 3. Representing the most used substances in the study population of knee OA patients (n= 15 643) in a 

falling scale. The percentage patients using a specific substance are displayed on the y-axis. The x-axis shows 

the respective substance-categories.  
 

5 Discussion  
 
We discovered a large variation of substances used in knee OA patients, both non- and 

pharmacological. While categorizing the data we came up with 85 different substances used 

in the study population (see appendix IV). The free text column was filled in by 

approximately 6% (925 questionnaires) of patients taking medicine related to the joint (15 

643). Substances found in the free text column were sorted by mechanism of action into 

separate categories when processing the data. Additionally it was decided that substances 

found more then one time in the free text column were to be extracted and placed in a separate 

category (see appendix III). The new categories (91) made from free text were then matched 

and merged if possible with the 14 set categories printed in the questionnaire (see appendix 

II), which resulted in the final 85 substance-categories.  
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Those substances used by less then 0,5 % of the patients (based on the patient frequency) 

were not included in the results, considering the large amount of substances found. The 

purpose of the limitation was to be able to present a comprehensive picture of the most 

relevant results. (For the complete list of results, see appendix IV) 

 

Moreover the results suggest that patients use a combination of substances in their treatment, 

not simply one medication. Other studies can validate this conclusion.[11,17] This could be 

verified when comparing substance frequency (n=27 909) with the size of the study 

population whom used medicine related to the joint (n=15 643). The substance frequency was 

higher then the number of patients, which might indicate that patients declared more then one 

substance (checked several boxes) in the GLA:D questionnaire. This may additionally imply 

and prove that the symptomatic treatment of OA today is unsatisfying.[14] 

 

We found that the majority of substance-use in the study group was in line with the first step 

of analgesic treatment as recommended including; Paracetamol (66,9 %)and NSAID (46,5%). 

Wherein weak analgesics with smaller risk for adverse effects is recommended prior to 

stronger analgesics with higher risk for severe adverse effects.[2] It is important to take in 

consideration that these substances (in certain dosages) can be bought without a prescription 

in Denmark. This may as well influence the results (high usage in the study population).[19] 

However, the updated guidelines from 2014 clearly state that the recommendation for use of 

Paracetamol in OA treatment is considered uncertain do to increased concerns about toxicity. 

As for NSAIDs, the recommendation is only considered appropriate in patients without co-

morbidities, do to high risk for serious adverse effects.[14] Despite these concerns 

Paracetamol and NSAID remain as first line of pharmacological treatment according to the 

results, possibly do to the absence of better options for core pharmacological treatment.[17] 

Topical NSAID is however recommended specifically for knee patients, with particular 

emphasis on the elderly.[14] It is a treatment-alternative for localized symptoms, suitable for 

patients with co-morbidities whom are in risk of serious adverse effects from oral 

NSAID.[20] Both oral and topical forms are proven to have similar and comparable effects. 

[14] Remarkably it was found that topical NSAID (6,3%) is used less then the oral formula. It 

is possible that the smaller use reflect that patients mainly use it in combination or as a 

complement to systemic agents, and not as the core in the symptomatic treatment of OA.[17] 
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The results further show that the usage of opioids does not correlate with the analgesics 

ladder. Firstly, even if the opioid-categories were to be combined (Codeine, Tramadol, 

Morphine and other opioids) where is no significant difference to the patient frequency 

ranking (fifth place), despite the ladders recommendation (third step). Secondly, the ladder 

recommends use of weaker opioids before stronger.[14] Our results show the opposite, that 

Morphine and other opioids (4,8%, fifth place) are more frequently used than Tramadol 

(3,6%) and Codeine (1,7%) whom are classified as weak opioids.  

Considering that OA is a disease with chronic pain, it may be implied that long periods of 

pain management is required, which might explain possible tolerance development. It would 

require patients to use stronger substances for symptom relieve. If this is the case in OA 

patients, there is a problem to be addressed because of the substance characteristics, 

associated with risk for abuse and dependence development.  The national guidelines have 

thus stated recommendations of opioid-use in treatment as uncertain.[14] 

Furthermore the use of Codeine (1,7%) is less then Tramadol (3,6%) in the study population. 

A contributing factor might be that a part of the population cannot metabolize Codeine 

effectively (CYP2D4), which influence the analgesic and adverse effects of the substance.[21] 

This may be a reason for clinicians to favor use of other opioids in treatment, hence higher 

use of Tramadol then Codeine.  

 

We did also find great usage of Naturopathic drugs and Dietary supplements (26,2%) in knee 

OA patients, as well as additional CAM; Ginger (0,7%) and Fish-oil (1,3%). This can as well 

indicate that the offered pain treatment by clinicians may not be sufficient to manage pain. 

Patients’ desperation may lead them to search alternative sources for symptomatic relief. One 

may also discuss the great public interest in alternative treatments and how much patient’s 

usage might be influenced by advertisement of CAM in social media today.  

Nevertheless there is evidence to prove that some CAM have effect in treatment of diseases, 

even if not specifically proven for OA. It is for example suggested that several micronutrients 

may have effect through anti-inflammatory actions.[1] There is specific evidence proving that 

ginger-extract may have a significant effect in reducing OA knee patients’ symptoms. Both 

animal and clinical studies show that it may have a potential ability to inhibit LOX and COX 

pathways.[22] 
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Our results show usage of Fish-oils as well, although its effect in OA still is uncertain. There 

is however some evidence to prove that omega 3-fatty acids in fish-oil decrease synthesis of 

the potentially pro-inflammatory omega 6-fatty acid metabolite. Further research has to be 

made in this field to be certain of its effect.[23] 

Even though our results show large use of CAM, we cannot be confident that patients whom 

checked “yes” for medicine usage in the questionnaire in fact use the declared substances 

specifically for the affected joint. This uncertainty arose when specific finds were made in the 

free text column.  The finds included substances not related to the joint and its treatment, such 

as heart- and allergy medication. This might suggest that the questionnaire needs some 

adjustment to become more explicit for the patient; what is actually asked for in the free text 

column. The patient should only declare substances relevant for treatment of the knee joint, 

not the full list of medications. 

 

The Glucosamine-usage presented in the results is relatively high in patients (19,8%). It is 

surprising considering that the national guidelines stopped recommending usage in 2014.[14] 

Even though clinician’s might not prescribe it anymore, patients can still purchase the 

substance themselves without a prescription.[19] One might also argue that the placebo effect 

should not be underestimated and therefor might have greater influence on symptoms then the 

recommended medications.[24] This could be a reason for not advising against usage as a 

clinician, which might explain the continuation of usage in patients reflected in the results.  

 

Cortisone intra-articular injection (3,3%) is also presented in the results. The usage is 

recommended by OARSI[14] even though it generally only has short-term effects on 

symptoms, approximately 1-4 weeks. The treatment is common in knee patients, and might be 

so do to its quick pain-relieving effect.  It is thus often used to decrease acute episodes of 

pain, and is considered an additional intervention to the core treatment, which might explain 

why the usage is presented in the top results.[8] 

 

The “Other” category (3,2%) is also presented in the results. This category was set in the 

questionnaire among the 14 questions specific about substance use. We cannot be sure what 

substances were included in this category made by the GLA:D team, therefor it is found 

difficult to discuss.  It may be that some patients checked the box for substances that were 

supposed to be included in a more specific category, thus it could affect the results. It would 
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have been of interest to examine the specific substances declared in this category, to be able 

to present more accurate results.  

Moreover the check box for this category is right above the free text column in the 

questionnaire, which also is named the same; “Andet” (“Other”)(see appendix). This might 

have been a source for errors. Partly because of the vague definition of the category, as well 

as the existence of two identical check boxes. In consideration of this it might be of value to 

reassess the questionnaire´s design to rule out such uncertainties onward when filling out the 

form.  

 

Anticonvulsive substances (0,5%) are least used in the presented results. As mentioned in the 

background, some medication used in chronic pain management might have a different 

original indication. Patients experiencing epileptic attacks often use anticonvulsive 

substances, but it can also be used in other treatments. As other antiepileptic drugs it might 

have a neuropathic pain relieving effect, which explains the usage in OA patients and further 

indicates the difficulties in pain treatment.[17] 

 

In conclusion NSAID(oral) and Paracetamol were ranked as the most used substances in the 

study population. As mentioned the updated guidelines from 2014 listed each of them as 

uncertain to use. Mainly do to concerns regarding toxicity and serious adverse effects in long-

term treatment of elderly OA patients.[14] In comparisons with the analgesic ladder whom 

recommend the substances as first step treatment.[11] The uncertainty raised by OARSI today 

may suggest that the analgesic ladder is not completely applicable for use in OA treatment. 

Chronic diseases do generally require long-term treatment, which should influence the choice 

of medication; do to higher risks of adverse effects (especially in elderly patients).  

Furthermore, a big variation of substance use was found among patients, as well as usage of 

combinations in treatment. This may indicate that the treatment is unsatisfactory and not 

covering the need for symptomatic relief. The pain component is found particularly difficult 

to address because of the rather unknown etiology. In addition to an elderly patient group 

(average age 64,6 years) that often suffers from various co-morbidities, which restricts the 

treatment-options and makes it even harder to address symptoms. Perhaps other approaches 

should be considered in treatment of chronic diseases such as OA. Hence non-

pharmacological interventions such as OA-school promoting physical activity and weight 

reduction should be preferred as core treatment, reducing substance use and avoiding adverse 

effects while promoting symptomatic relief.[14]  
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Resent studies, for example GLA:D have made this subject a topic of focus, proven exercise 

to have positive effects in treatment and verified that OA patients reduced medication-intake 

after invention. Introducing lifestyle changes with supervised exercise and education, 

improving quality of life in OA patients.[13] 

 

6 Conclusion  
 
It was discovered that OA knee patients used various different combinations of both non- and 

pharmacological substances in treatment.  The two most used substances, Paracetamol and 

NSAID(oral) out of 85 correlated with the recommended first step of the analgesic ladder. 

Representing the third and fourth were the non-pharmacological categories; “Naturopathic 

drugs and dietary supplements” and Glucosamine.   

7 Acknowledgements 
 
The author would like to acknowledge Professor Ewa M Roos with the FOF- and GLA:D 

research-teams at the Syddanske Universitet in Odense. Would also like to recognize Lillemor 

Nyberg for a good mentorship and support throughout the project.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 20 

8 References 
 

1.  Brandt K, Doherty M, Lohmander LS. Osteoathritis. 2nd ed. Vol. 2003. Oxford 
University press; 2017, p.185-189, 294 

2.  Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma JWJ, Dieppe P, et al. 
EULAR Recommendations 2003: an evidence based approach to the management of 
knee osteoarthritis: Report of a Task Force of the Standing Committee for International 
Clinical Studies Including Therapeutic Trials (ESCISIT), Ann. Rheum. Dis, 2003 Dec 
1;69(3)483-489  

3.  Hame SL, Alexander RA. Knee osteoarthritis in women, Current Reviews in 
Musculoskeletal Medicine, 2013 Mar 8;6(2):182-187 

4.  Heidari B. Knee osteoarthritis prevalence, risk factors, pathogenesis and features: Part I, 
Caspian Journal of Internal Medicine, 2011; 2(2): 205–212 

5.  Neogi T, Felson D, Niu J, Nevitt M, Lewis CE, Aliabadi P, et al. Association between 
radiographic features of knee osteoarthritis and pain: results from two cohort studies, 
BMJ, 2009 Aug 21;339:b2844 

6.  Zhang W, Doherty M, Peat G, Bierma-Zeinstra MA, Arden NK, Bresnihan B, et al. 
EULAR evidence-based recommendations for the diagnosis of knee osteoarthritis, Ann 
Rheum Dis, 2010 Mar;69(3):483–9  

7.  Felson D, Schaible H-G. Pain in Osteoarthritis. 2009th ed, Wiley-Blackwell;p.229 

8.  Ayhan E, Kesmezacar H, Akgun I. Intraarticular injections (corticosteroid, hyaluronic 
acid, platelet rich plasma) for the knee osteoarthritis, World Journal of Orthopedics, 
2014 Jul 18; 5(3): 351–361 

9.  Hendry M, Williams NH, Markland D, Wilkinson C, Maddison P. Why should we 
exercise when our knees hurt? A qualitative study of primary care patients with 
osteoarthritis of the knee, Family Practice, Volume 23, Issue 5, 2006 Oct 1, Pages 558-
567  

10.  Kidd B. Mechanisms of Pain in Osteoarthritis, HSS Journal, 2012 Feb;8(1): 26–28 

11.  Arendt-Nielsen L, Perrot S. Pain in the joints, Vol. 2017. IASP press; p.121-147 

12.  Ohtori S, Orita S, Yamashita M, Ishikawa T, Ito T, Shigemura T, et al. Existence of a 
Neuropathic Pain Component in Patients with Osteoarthritis of the Knee, Yonsei 
Medical Journal, 2012 Jul 1; 53(4): 801–805 

13.  Skou ST, Roos EM. Good Life with osteoArthritis in Denmark (GLA:DTM): evidence-
based education and supervised neuromuscular exercise delivered by certified 
physiotherapists nationwide, BMC, Volume 18,  2017 Feb 7;18:72 

14.  McAlindon TE, Bannuru RR, Sullivan MC, Arden NK, Berenbaum F, Bierma-Zeinstra 
SM, et al. OARSI guidelines for the non-surgical management of knee osteoarthritis, 
Osteoarthritis and Cartilage, Volume 22, Issue 3, 2014 Mar 1:363-388  



 21 

15.  Messier SP. Effects of Exercise Interventions in Older Adults with Knee Osteoarthritis, 
HSS Journal, 2012 Feb; 8(1): 49–50 

16.  WHO | WHO’s cancer pain ladder for adults [Internet]. WHO. 
http://www.who.int/cancer/palliative/painladder/en/ 

17.  van Laar M, Pergolizzi JV, Mellinghoff H-U, Merchante IM, Nalamachu S, O’Brien J, et 
al. Pain Treatment in Arthritis-Related Pain: Beyond NSAIDs, Open Rheumatology 
Journal, 2012 Dec 13; 6: 320–330 

18.  Lapane KL, Sands M, Yang S, McAlindon T, Eaton CB. Use of complementary and 
alternative medicine among patients with radiographic confirmed knee osteoarthritis. 
Osteoarthritis Cartilage, 2012 Jan;20(1):22–8 

19.  Over-the-counter medicines [Internet]. Danish Medicines Agency. 
https://laegemiddelstyrelsen.dk/en/pharmacies/over-the-counter-medicines/ 

20.  Stanos SP. Osteoarthritis guidelines: a progressive role for topical nonsteroidal anti-
inflammatory drugs, Journal of Multidisciplinary Healthcare, 2013 Apr 4; 6: 133–137 

21.  Smith HS. Opioid Metabolism, Mayo Clinic Proceedings, 2009 Jul; 84(7): 613–624 

22.  Altman RD, Marcussen KC. Effects of a ginger extract on knee pain in patients with 
osteoarthritis, Arthritis and Rheumatology, 2001 Nov 1;44:2531-2538 

23.  Hill CL, March LM, Aitken D, Lester SE, Battersby R, Hynes K, et al. Fish oil in knee 
osteoarthritis: a randomised clinical trial of low dose versus high dose, Annals of the 
Rheumatic Diseases, 2016 Jan 1;75:23-29 

24.  Krogsbøll LT, Hróbjartsson A, Gøtzsche PC. Spontaneous improvement in randomised 
clinical trials: meta-analysis of three-armed trials comparing no treatment, placebo and 
active intervention, BMC, 2009 Jan 5;9(1):1 

25.  Ivanavicius SP, Ball AD, Heapy CG, Westwood RF, Murray F, Read SJ. Structural 
pathology in a rodent model of osteoarthritis is associated with neuropathic pain: 
Increased expression of ATF-3 and pharmacological characterisation, PAIN, 2007 
Apr;128(3):272 

 


	1 Background
	1.1 Osteoarthritis
	1.2 Pathogenesis
	1.3 Pain physiology in OA
	1.4 Evaluation of pain
	1.5 Guidelines of treatment
	1.5.1 Non-pharmacological treatment
	1.5.2 Pharmacological treatment

	1.6 Alternative treatment

	2 Aim
	3 Material and methods
	3.1 Design
	3.2 Patients and setting
	3.3 Measurements
	3.4 Collecting Data
	3.5 Categorizing data
	3.6 Factors
	3.7 Ethics

	4 Results
	4.1 Study sample
	4.2 Total number of substances
	4.3 Use of non-pharmacological and pharmacological substances

	5 Discussion
	6 Conclusion
	7 Acknowledgements
	8 References

