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Abstract  
Introduction: Osteoarthritis (OA) is a leading cause of disability and the incidence is 

expected to rise in the future. The knee and hip are the most commonly affected joints, this 

study is focused on hip OA. The diagnosis is based on clinical criteria. As cure is not 

achievable yet, the treatment is focused on the primary symptom - pain. The core in hip OA 

treatment is physical activity. Medical treatment is complementary and the options are many 

and diverse, resulting in differences among patients.  

Objective: Descriptive analysis of the usage of non- and pharmacological substances in 

patients with symptomatic hip OA.  

Method: The extracted data from the Good Life with osteoArthritis in Denmark (GLA:D) 

data base on 5481 hip OA patients self-reported substance use, obtained from the study 

population (7129), were processed from a questionnaire. The free text column was 

categorised separately into 66 new categories.   

Results: The two most common substances out of 80 were acetaminophen (71.1%) and 

NSAID (44.9%). Representing the third and fourth categories were naturopathic drugs/dietary 

supplements (27.7%) and glucosamine (16.5%). The remaining categories were represented in 

a falling scale from 5.6% to 0.5%. The substance frequency (10310) was higher than the 

patient frequency (5481).  

Conclusion: Among the studied hip OA patients, 15 different categories of non- and 

pharmacological substances were used by ³0.5%. The two most common categories were 

acetaminophen and NSAID, but non-pharmacological naturopathic drugs/dietary supplements 

and glucosamine were more commonly used than opioids. 
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Abbreviations  
ASA – acetylsalicylic acid  

BMI – body mass index  

CAM – complementary and alternative medicine  

COX inhibitor – cyclooxygenase inhibitor  

FOF – musculoskeletal function and physiotherapy  

GI – gastrointestinal  

GLA:D – good life with osteoarthritis in Denmark  

GRADE – Grading of Recommendations Assessment, Development and Evaluation 

NSAID – non-steroidal anti-inflammatory drugs  

OA – osteoarthritis  

OARSI – osteoarthritis research society international  

PG – prostaglandin  

RA – rheumatoid arthritis  

SDU – university of southern Denmark  

WHO – world health organization  
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1. Introduction  
Osteoarthritis (OA) is the most common form of arthritis and a leading cause of disability. OA 

can affect all the joints in the body but the most commonly affected are the knee, hip, hands 

and the first metatarsophalangeal joint [1]. The world-wide estimation of OA is that 18% 

women and 9.6 % men have symptomatic OA, which indicates a higher incidence in women 

[2]. The incidence of OA increase with age and obesity. Therefore, with an aging population 

and as the prevalence of obesity increases, the incidence of OA is expected to rise in the future 

[3,4].  

 

This study is focused on hip OA. It is estimated that 25% of people by the age of 85 will develop 

symptomatic hip OA [5]. The life time risk of knee OA is even higher [6]. Which possibly 

contributes to the fact that the clinical guidelines for hip OA is generally based on 

recommendations for knee OA [7,8]. However, it is important to differ them apart as OA is 

considered a heterogeneous disease [9]. 

 

There have been numerous ways to define the disease throughout history. The current definition 

emphasise that OA is not a single disease. Although the diseases share the same biological, 

morphological and clinical features, they differentiate from each other etiologically. The 

biological mechanism includes destabilization in the synthesis and degradation of the articular 

cartilage. Consequently, the morphological features include degeneration of the articular 

cartilage. Hip arthrosis can be diagnosed with a combined assessment of symptoms, anamnesis 

and clinical findings. The most common symptoms in hip OA are hip pain, stiffness and 

physical disability. The clinical findings are reduced flexion and internal rotation of the hip. 

With these three criteria, diagnosis can be made supported by Level 2 evidence, according to 

the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system 

[9]. Radiological examinations are not a part of the criteria for diagnosing OA as the correlation 

between the patients symptoms and radiographic picture is weak [10]. 

 

Joint pain is one of the primary and the most dominant symptoms in OA [11]. It is still unclear 

which structural change causes the joint pain. There is also ambiguity whether the pain is of 

inflammatory or nociceptive nature [12]. The articular cartilage is not innervated by sensory 

nerves, hence the origin of the pain cannot be labelled to the cartilage [13]. However the joint 

capsule and the ligaments surrounding the joint are innervated by nociceptive fibers. There are 
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three different nociceptors that respond to different stimuli, such as mechanical, chemical and 

pathological stimulus. Inflammation and tissue damage can lead to peripheral sensitization of 

these nociceptors, which results in an exaggerated response to a stimulus. Furthermore, the 

central nervous system is also sensitized to mechanical stimuli. However, OA is not defined as 

an inflammatory disease as not all patients have an inflammatory component in their joint. 

Therefor inflammatory pain only explains some of the symptoms. Whereas peripheral 

sensitization explain pain in harmless movements and central sensitization explain radiating 

pain [12].  

 

As there is no cure for OA yet the treatment is based on symptomatic pain relief. Primarily, 

pain relief can be achieved with non-pharmacological and pharmacological therapies. Optimal 

treatment includes a combination of both. Secondly, surgical management can be considered if 

the patient does not respond to any other treatment [14]. Besides, patients also use 

unconventional treatments named complementary and alternative medicine (CAM) [15]. 

 

1.1  Non-pharmacological treatment  
Osteoarthritis research society international (OARSI) was developed to provide international 

guidelines in the treatment of hip and knee OA. The most important non-pharmacological 

treatment for OA is exercise therapy and patient education. The education should include how 

changes in lifestyle and exercise influence the disease [16]. For example, the Good Life with 

Osteoarthritis in Denmark (GLA:D) project was established to stress the importance of 

combining exercise and education as the core treatment of patients with OA [17]. Regarding 

exercise, bode strengthening and aerobic exercise is recommended [14]. According to three 

systematic reviews exercise can improve pain, function and may reduce progression of hip OA. 

Further, exercise is recommended as obesity is a risk factor for the development of OA. 

However, there is moderate associations between obesity and hip OA, compared to OA of the 

knee. Weight-loss recommendations for patients with hip OA is so far not based on evidence, 

but rather on expert opinion [14].  

 

The pain-relieving mechanism that is achievable with exercise is yet not fully understood. 

Aerobic exercise gives release of endorphins which affects the central nervous system through 

inhibition of pain. Strength training has a pain-relieving effect as increased muscle strength 

leads to decreased load in the joint [18]. 
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CAM’s are medical therapies that are not a part of the conventional medical therapy [19]. The 

use of CAM is high among patients with OA [15]. A population-based study found that patients 

with OA most commonly used glucosamine and chondroitin as nutritional supplements [20]. 

Both of these occur naturally in the cartilage and was earlier recommended for patients with 

knee OA [16]. According to an update in OARSI’s international guidelines these supplements 

are no longer recommended as there is no evidence in their pain reducing mechanism [21].  

 

1.2  Pharmacological treatment  
Pharmacological treatment should be used as a complement to the core-treatment of OA, which 

is exercise and weight-loss [16]. Pharmacological treatment of OA is based on the world health 

organization (WHO) ladder, originally developed for treating cancer pain. The ladder is a step 

care approach based on the severity of pain. Firstly, acetaminophen is recommended, thereafter 

non-steroidal anti-inflammatory drugs (NSAID), weak opioids and lastly strong opioids. A 

combination of analgesics is recommended for optimal pain relief [22]. 

 

The recommended first line-treatment of OA is acetaminophen. This core recommendation 

should be applied on patients with mild to moderate pain. Acetaminophen is preferred as a long-

term treatment considering its safety and efficacy. However, the use of this analgesic has lately 

starting to be questioned. This is, as studies have shown a small reduction in pain with 

acetaminophen. 

 

The recommendation of second line pharmacological treatment is NSAID. Patients with OA 

should be treated with the lowest effective dose and for as short period as possible. Caution 

regarding the use of NSAID should also be taken into account, considering patients with 

increased GI-risk [16]. There are two different isoforms of cyclooxygenase inhibitor (COX), 

COX-1 and COX-2. NSAID inhibits either both, non-selective NSAID, or each respectively, 

selective NSAID. Inhibition of COX-1, involves a decrease in prostaglandin (PG) production 

which cause an increased gastrointestinal (GI) risk [23]. Furthermore, NSAID is in general 

associated with more adverse effects in the GI-tract compared to acetaminophen.  

 

The recommended third line treatment of OA is opioids. In case of refractory pain the use of 

weak opioids should be considered, whereas severe pain is treated with stronger opioids. The 
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reduction of pain achieved with opioids are associated with adverse effects, such as nausea, 

constipation and dizziness. Concerning the addictive issue with opioids, there are no studies on 

the long term use of opiates in patients with OA [16].  

 

A recent cross-sectional study found that in a study group of patients with hip and/or knee OA 

50% used acetaminophen, 30% NSAID and 12% opioids. Which coincide with the current step 

care approach in patients with OA [24]. These findings are confirmed by other studies [25,26]. 

Although other studies have found a variety of differences in use of these painkillers that does 

not correspond with the step care approach [24]. 

 

New therapeutic approaches for pain relief in OA are the use of antidepressant and 

anticonvulsant drugs. The use of these drugs is based on the findings that the central nervous 

system is a part of the processing of pain [27]. Both antidepressant and anticonvulsive drugs 

are commonly used in patients with arthritis and therefor it has been proposed to describe them 

as “pain-modifying drugs”. However, their mechanism is not fully understood and they have 

not been studied in patients with OA. Further, the limiting aspect is the fact that both of these 

drugs have adverse effects that are not suitable for elder patients [28]. 

 

Medical treatment of hip OA includes a variety of options, which is why it is of importance to 

analyse the use of these treatments among the patients. To get a comprehensible picture, both 

pharmacological and non-pharmacological substances used by patients with hip OA will be 

examined in this study.   

 

2. Objective   
The purpose of this study on the GLA:D project is (i) to make a descriptive analysis of the 

usage of pharmacological and non-pharmacological substances in patients with hip OA; and 

(ii) subsequently evaluate the most commonly used substances among patients with hip OA. 
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3. Material and methods  
 

3.1  Study Design  
Descriptive data was extracted from the GLA:D registry. GLA:D was established in 2013 by 

the “Research institute for musculoskeletal function and physiotherapy” at university of 

southern Denmark (SDU). The aim of GLA:D was to implement guidelines for the treatment 

of patients with hip- and knee OA. GLA:D consists of three different elements; education for 

physiotherapists, education and exercise for patients with hip- and knee OA and the national 

GLA:D registry. The registry is composed as a pre-post design by showing the patients at 

baseline and after the GLA:D intervention. Some of the outcomes that were evaluated were; 

pain, intake of painkillers, physical function, physical activity and joint-related quality of life.  

 

The variable “intake of painkillers” in patients with hip OA was collected from the GLA:D 

registry. This information was examined through a questionnaire (see Appendix 1) together 

with a physiotherapist. The physiotherapist asked if the patient had taken any joint-related 

medication at baseline or during the last 3 months. Firstly, the patients answer was documented 

with “Yes” or “No”. Secondly, the patients were asked which type of substance they were 

taking. Each patient could report taking several substances. The answer was reported in a 

questionnaire with 14 different options and a free text column.  

The free text column was processed separately in this study. Out of 7129 patients 368 patients 

had written one or more substances in the free text column. Some of the substances written in 

the free text column could be included in one of the 14 options in the questionnaire, whereas 

some of them could not. Therefor the free text column was processed to be able to determine 

the definitive number of use of the 14 options in the questionnaire. The substances that could 

not fit into one of the 14 options was arranged into 66 new categories (see Appendix 2). 

Subsequently, some of the new categories were merged together with corresponding categories 

in the questionnaire. See Appendix 3 for which categories that were merged together. 

 

3.2  Patients and clinical characteristics  
The population that was studied included 7129 patients with hip OA that participated in the 

GLA:D project between 2013 and 2017. The inclusion criteria in the GLA:D project for the 

patients was “joint problems from knee and/or hip that have resulted in contact with the health 
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care system”. Exclusion criteria was another reason causing their joint problems, such as a 

tumour or fibromyalgia [17].  

 

The clinical characteristics for patients with hip OA are presented in table 1. In total, there was 

7129 patients with hip OA. Out of 7129 patients, 77% reported that they were taking some sort 

of medicine. There was no remarkable difference in clinical characteristics between the patients 

taking medicine and patients not taking medicine. Overall there was more women in both 

groups. Both groups were overweight according to their mean body mass index (BMI). Patients 

taking medicine had a higher BMI score than patients not taking medicine. 

  

Table 1. Clinical characteristics of the total hip OA study group.   

 All patients Medicine ”Yes” Medicine ”No” 
Total (%) 7129  5481 (77%) 1648 (23%) 
Sex (%) 
F= female 
M= male 

5222 (73) 
F 

1907 (27) 
M 

4127 (75) 
F 

1354 (25) 
M  

1095 (66) 
F 

553 (33) 
M 

Mean age 
(years) 

66  66 66 

Mean BMI 27 27 26 

 

3.3  Statistics  
Descriptive statistics were calculated regarding the patient’s clinical characteristics and their 

usage of different substances. In total there was 80 categories, including the 14 categories from 

the questionnaire. These categories were arranged in most commonly used to least commonly 

used. Subsequently, substances used in ³ 0.5% of the patients was used as a cut-off for which 

categories to be presented in this study. One diagram was made for total use of substances in 

patients and the other diagram was related to substance frequency.  

 

3.4  Ethics  
An ethical approval was not required according to the local ethics committee of the North 

Denmark Region. The GLA:D registry have been approved by the Danish Data Protection 

agency. All the patients approved to hand in data to the registry and furthermore the data is de-

identified. Therefor there is no risk of circulation of private information.  
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4. Results 
This study found that out of 7129 patients, 5481 patients (77%) was taking one or multiple 

medicines. In the questionnaire, there were 14 different substances and in the free text column 

we found 66 new categories of different substances. In total, 15 different categories were used 

by ³ 0.5% of the patients answering “yes” to taking medicine (n=5481). As seen in table 2 

acetaminophen (3898) and NSAID with or without acetyl salicylic acid (ASA) (2460), 

naturopathic drugs/dietary supplements (1519) and glucosamine (907) were the most 

commonly used among the patients.  
 

   Table 2. Substance frequency in patients answering “yes” to taking medicine (n=5481). 

Substance Total %  
Acetaminophen 3898 71.1 
NSAID with or without ASA 2460 44.9 
ND/DS* 1519 27.7 
Glucosamine 907 16.5 
Morphine and other opioids 307 5.6 
Tramadol 203 3.7 
Topical NSAID  189 3.4 
Other  176 3.2 
Codeine 119 2.2 
Cortisone injection 111 2.0 
Fish oil 71 1.3 
Ginger 44 0.8 
Anticonvulsive drugs 39 0.7 
Calcium 33 0.6 
Methotrexate  29 0.5 
*Naturopathic drugs/dietary supplements   
  

 As seen in Table 2 acetaminophen (71.1%), NSAID with or without ASA (44.9%), 

naturopathic drugs/dietary supplements (27.7%) and glucosamine (16.5%) were the four most 

commonly used in patients (n=5481). Within the most commonly used substances 

anticonvulsive drugs (0.7%), calcium (0.6%) and methotrexate (0.5%) were among the least 

commonly used by the patients. 

 

In Figure 1 the most commonly used substances in relation to all substances (n=10310) can be 

viewed. These findings verify the findings in Table 2, as the ranking of substances in the figures 

correlates to each other. Further, there was almost twice as many substances (10310) as patients 

(5481), due to combined medications in several patients   
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Figure 1. Substance frequency in relation to all substances (n=10310). The substances in Table 

2 were used to calculate substance frequency among all substances.   
 

The categories including those used by < 0.5% of the patients can be viewed in Appendix 4.  

5. Discussion  
This study found that patients with hip OA are using a variety of both non- and pharmacological 

substances. The 0.5% cut-off resulted in 15 different categories, where acetaminophen, NSAID 

with or without ASA, naturopathic drugs/dietary supplements and glucosamine were amongst 

the most commonly used.  

 

In total, we found that the patients used 80 different categories of substances. In general drugs 

with similar mechanism of action were arranged together and substances that was mentioned 

more than once were arranged in separate categories. Each category with respective substances 

can be viewed in Appendix 2. Considering the fact that there were 80 different categories, a 

cut-off at 0.5% was set to be able to present a comprehensible picture of the results. Based on 

this cut-off, the results presented in this study shows the substances used in ³ 0.5% of the 

patients. The categories not presented in the results can be viewed in Appendix 4. 
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Acetaminophen was most commonly used in patients (71.1%), secondly NSAID with or 

without ASA (44.9%) and thirdly naturopathic drugs/dietary supplements (27.7%). These 

results reflect that the use of substances only partly converge with the international guidelines 

for treating patients with OA. The use of acetaminophen and NSAID, which are referred to as 

first- and second line treatment in OA [16], does converge with the recommendations. These 

results may be explained by the fact that these analgesics are recommended by the international 

guidelines. Further, acetaminophen might be the most commonly used pain killer as it has fewer 

adverse effects compared to NSAID. Arthrosis most often affects elderly patients, which also 

is true for the population in this study (mean age = 66). Elder patients suffer from other 

comorbidities [28] as well and therefor it is important to prescribe medicine that is safe and 

have few adverse effects.  

        

The category “naturopathic drugs/dietary supplements” was used by almost a third of the study 

population. This category might include a variety of different naturopathic drugs and 

supplements as there is no specification about which particular substances that are included. 

More specifically we found dietary supplements such as fish oil and ginger that was used by 

1.3% and 0.8% of the patients. These are not a part of the international treatment 

recommendations. However, there are studies evaluating their possible anti-inflammatory 

effects [29,30]. The study about fish oil found that the supplement inhibit the production of the 

pro-inflammatory cytokine, IL-1b in patients with rheumatoid arthritis (RA) [29]. The study 

looking at ginger found that it inhibited the production of nitric oxide in immune cells. Nitric 

oxide is produced during chronic infection and inflammation [30]. Therefore, it is possible that 

these supplements have effects on inflammation in the joint. Additionally, these supplements 

are available for patients to purchase in health stores which might also contribute to their 

common use amongst patients. Overall, the use of these substances, collectively known as 

CAM’s, might indicate inadequately pain-relief with the recommended treatment including 

analgesic drugs.  

 

The fourth most commonly used treatment was glucosamine (16.5%). Glucosamine was earlier 

recommended for patients with knee OA as it was believed it had an effect on the patient’s 

symptoms [16]. According to the updated international recommendations glucosamine is no 

longer recommended for treatment of knee OA. Further, there are no recommendations 

indicating benefit of treatment with glucosamine in patients with hip OA [21]. The high use of 

glucosamine might be explained by several factors. Due to the background of glucosamine, 
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with its earlier believed symptomatic relief, this might still be the general view of it. The fact 

that glucosamine can be bought in health stores and pharmacies, might also contribute to the 

common use in patients.  

 

The fifth most commonly used treatment is morphine and other opioids (5.6%), whereas 

tramadol (3.7%) and codeine (2.2%) were less frequent in the study population. Even though 

one would merge these into one “opioid-category”, they still would not converge with the 

guidelines. Strong opioids are more commonly used in this study population than weak opioids. 

This does not coincide with the international guidelines, where weak opioids are recommended 

in first place [16]. This might reflect that the patients suffer from symptoms where treatment 

with weak opioids is not sufficient. Further, tramadol was used more compared to codeine. A 

possible explanation could be that some people are unable to metabolise codeine to its active 

metabolite, which causes an ineffective analgesic effect [31].   

 

Interestingly, topical NSAID (3.4%) were among the most commonly used substances. Topical 

agents are usually a complement to the patient’s systemic treatment of pain. There are also 

benefits in using topical NSAID as GI adverse effects are less likely compared to oral NSAID 

[28]. However, the recommendation of treatment with topical NSAID only concern patients 

with knee OA [16]. Nonetheless, topical NSAID are used by some patients in this study 

population. The fact that Voltaren, which is a topical NSAID, can be purchased without a 

prescription, might contribute to its use among hip OA patients. Topical NSAID does not have 

any further side effects compared to placebo, which is another possible reason for their usage. 

Further, from a patient point of view this treatment might be considered an easy and practical 

way to target the joint locally.  

 

The substances in the category “other” (3.2%) are unknown, which make it difficult to analyse 

underlying cause to its place in the list. This category was an option in the GLA:D 

questionnaire. As it was placed relatively high amongst the patient’s usage, it is of interest to 

modify the questionnaire to be able to asses which specific substances that might be included 

in this category.  

 

Cortisone injection were used in 2% of the patients. Injections in the hip involves several 

difficulties, compared to knee injections. These difficulties are injection technique and the 

requirement of ultrasound guidance. Beyond these difficulties cortisone injection gives none or 
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short-lived effect on symptomatic hip OA [10]. Evidence demonstrate that intraarticular 

injections with corticosteroids should only be a complement to the core treatment of OA [32]. 

It is also discussed whether repeated injections might cause joint destruction, however evidence 

for this hypothesis is limited [33]. Patients might use cortisone injection when their joint pain 

is unbearable to achieve immediate pain relief, even though it is short-lived.  

 

Anticonvulsive drugs were used by 0.7% of the patients. These drugs inhibit the release of 

excitatory neurotransmitters in the central nervous system, which may provide a pain-relieving 

effect. The use of anticonvulsive drugs might reflect that some patients have developed central 

sensitization caused by chronic pain. However, as mentioned, the effects of anticonvulsive 

drugs in patients with OA have not been studied [28].  

 

Calcium was used in 0.6% of the patients. This nutrient is regulated by vitamin D and affects 

many different processes in the body, such as release of neurotransmitters and endocrine 

hormones. Calcium also have a key role in chondrocytes through matrix synthesis and cell death 

[34]. As calcium is regulated by vitamin D, it is suggested that low levels of vitamin D might 

affect calcium metabolism which may contribute to the progression of OA [9]. With this taken 

into consideration, the use of calcium in patients with OA might be supportable.  

 

Methotrexate (0.5%) was the least common used amongst the 15 categories. Methotrexate is 

believed to inhibit synovitis in inflammatory arthritis. There are two studies regarding treatment 

with methotrexate in patients with OA. One study found no reduction in pain and the other 

found significant improvement in pain. However, these studies concerned knee and hand OA. 

A more recent study found an important reduction in pain in patients with knee OA treated with 

methotrexate. Thus, there seem to be evidence that might justify the use of methotrexate in 

treatment of patients with OA, but not specifically hip OA [35]. 

 

The WHO treatment ladder has lately been reviewed. According to OARSI’S recent 

recommendations many of the substances in the ladder have little scientific evidence to support 

their usage in treatment of OA. The use of acetaminophen in patients with comorbidities was 

found to be uncertain. The reason was concerns about its toxcicity. Opioids were also found to 

be uncertain for all patient groups, because of their many and serious adverse effects [21]. These 

findings are important to highlight as today the ladder is used for other purposes than the 

original one. It would probably be beneficial to reassess this ladder to make it specifically 
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applicable on OA patients. However, these findings are not equal to withdrawal of the 

recommendations of OA treatment.  

 

It is important to discuss the design of the GLA:D questionnaire as a possible source of error in 

this study. Firstly, it cannot be confirmed whether all the substances reported by the patients 

was joint-related treatments. For example, in the free text column patients reported taking heart- 

and asthma medication, which contributes to questioning of the results in this study. Secondly, 

there was two identical “Other” categories in the questionnaire. One was supposed to be a part 

of the free text column whereas the other category was unspecified, which might have been 

confusing to the patients. Hence, there is room for modification of the questionnaire to be able 

to get more reliable results in the future.  

 

In total, there was a various usage of pharmacological as well as non-pharmacological 

substances. One third used naturopathic drugs/dietary supplements, which indicate the need of 

alternative treatment. These results might also indicate that pharmacological pain-relieving 

medicine does not adequately treat the perceived needs of patients with hip OA. As pain 

relief, plausibly is not fully achieved, this supports the importance of exercise as the core 

treatment in OA. 

 

6. Conclusion  
Among the 5481 studied patients with symptomatic hip OA reporting to take medicine we 

found 15 different categories of non- and pharmacological substances used by ³ 0.5%. The 

pharmacological drugs acetaminophen and NSAID with/without ASA and the non-

pharmacological substances naturopathic drugs/dietary supplements and glucosamine were 

most commonly used, followed by the category morphine and other opioids.    
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