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Abstract: Rheumatoid arthritis (RA) is a chronic autoimmune disease 
associated with increased inflammation and increased risk of stroke. In 
Norway, where acupuncture is widely practiced, there is growing interest in 
its potential role in reducing cardiovascular complications. This study 
explored the effectiveness of acupuncture in reducing stroke risk factors 
among RA patients and its potential integration into healthcare practice. 
Conducted in 2024 in Oslo, Bergen, and Trondheim, the study included 200 
RA patients aged 18–75 years who met the 2010 ACR/EULAR criteria and 
received regular acupuncture treatment. Quantitative data were collected 
through clinical evaluation of blood pressure, inflammatory markers (CRP, 
TNF-α), and stroke risk indicators at baseline and post-treatment, while 
qualitative data were obtained through semi-structured interviews. The 
findings showed significant reductions in inflammatory markers and 
improved blood pressure regulation following acupuncture therapy. 
Participants also reported improved quality of life, supporting the role of 
acupuncture as a complementary therapy. These findings are in line with 
similar studies in Sweden but offer local insights specific to Norway. 
Mechanistically, acupuncture appears to reduce inflammation and improve 
vascular health through modulation of the autonomic nervous system. This 
study underscores the importance of integrating acupuncture into RA 
management to reduce cardiovascular risk. Future studies should focus on 
long-term effects, larger sample sizes, and explore a wider range of 
cardiovascular markers. Cost-effectiveness studies and assessment of cultural 
acceptability are also recommended to support its inclusion in the public 
health care system. 
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1. Introduction 
Rheumatoid Arthritis (RA) is a chronic autoimmune disorder that primarily affects synovial joints, 
causing inflammation, pain, and structural damage. RA is associated with significant systemic 
complications, including an increased risk of cardiovascular disease such as stroke [1]. In Norway, the 
prevalence of RA is estimated at around 0.5% of the population, affecting tens of thousands of people 
[2]. Studies have shown that individuals with RA are twice as likely to experience ischemic stroke 
compared to the general population [3]. This increased risk is due to chronic inflammation, 
comorbidities such as hypertension, and potential side effects of medications [4]. 

Acupuncture, a major component of traditional Chinese medicine, has gained popularity as a non-
pharmacological therapy for managing a variety of chronic conditions, including pain and 
inflammation. In Norway, acupuncture is widely practiced and supported by professional 
organizations such as the Norwegian Acupuncture Association (Norsk Akupunkturforening), which 
ensures adherence to high professional and ethical standards [5]. The association's efforts have 
contributed to the integration of acupuncture into mainstream health care practice, particularly as a 
complementary approach to managing chronic diseases. 

This study aimed to evaluate the effectiveness of acupuncture in reducing the risk of stroke in 
patients with rheumatoid arthritis (RA) in Norway. The main focus of this study was to identify how 
acupuncture can reduce cardiovascular risk factors in RA patients, specifically in the context of the 
Norwegian healthcare system. This study is expected to provide new insights into the potential of 
acupuncture as a complementary therapy that can be applied in the management of RA and stroke 
prevention. 

Several studies have highlighted the complex relationship between rheumatoid arthritis and stroke 
risk. Chronic systemic inflammation in RA is a major contributor to endothelial dysfunction, 
atherosclerosis, and subsequent cardiovascular events [6]. A study highlighted that RA patients 
showed a 60% higher risk of stroke compared to non-RA individuals [7]. In Norway, a nationwide 
cohort study reported similar findings, linking RA to increased rates of ischemic and hemorrhagic 
stroke [8]. 

Acupuncture has been extensively studied for its role in managing chronic conditions, including 
pain and inflammation. Studies have shown that acupuncture can modulate inflammatory pathways, 
improve blood circulation, and enhance vascular health [9]. A randomized controlled trial conducted 
in Sweden found that acupuncture significantly reduced systemic inflammatory markers in RA 
patients, suggesting its potential to reduce cardiovascular risk [10]. Similarly, a meta-analysis 
confirmed the efficacy of acupuncture in alleviating RA symptoms and improving patients’ quality of 
life [11]. 

In the context of stroke prevention, acupuncture has shown promising results as an adjunct 
therapy. Studies have shown that acupuncture can reduce hypertension, a major modifiable risk factor 
for stroke, by regulating autonomic nervous system activity [12]. A clinical trial in Denmark showed 
that regular acupuncture sessions resulted in a 25% reduction in stroke incidence among high-risk 
individuals [13]. Although these findings are encouraging, there is a lack of research specifically 
addressing the impact of acupuncture on stroke risk in RA patients [14]. 

Emerging evidence also suggests that the anti-inflammatory effects of acupuncture may play an 
important role in reducing vascular complications. A study highlighted that acupuncture can 
downregulate proinflammatory cytokines such as TNF-α and IL-6, which are involved in the 
pathogenesis of RA and stroke risk [15]. These findings align with previous research which showed 
improved endothelial function in patients undergoing acupuncture therapy [16]. This evidence 
underscores the potential of acupuncture to address the underlying mechanisms linking RA and 
cardiovascular events. 

Despite growing research, there are still significant gaps in understanding how acupuncture 
specifically impacts RA patients in Norway. While studies from other countries provide valuable 
insights, differences in healthcare systems, patient demographics, and clinical practices warrant local 
investigation. For example, a study in Sweden noted cultural and systemic factors influencing 
acupuncture acceptance and outcomes [17]. Similar contextual factors in Norway may impact the 
integration and effectiveness of acupuncture for RA management. 

Many previous studies have discussed the association between RA and increased risk of stroke, as 
well as the potential of acupuncture in reducing cardiovascular risk factors, but there is a lack of 
research specifically examining the impact of acupuncture in RA patients in Norway. Many of the 
existing studies were mostly conducted outside Norway, with differences in cultural context and 
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healthcare system. Therefore, this study is important to fill this gap, focusing on the implementation 
of acupuncture in the Norwegian healthcare system and how this intervention can be integrated into 
the care of RA patients locally. This study makes an important contribution to the literature by 
providing more relevant and contextual scientific evidence related to the use of acupuncture in 
Norway. 

To address this gap, this study explores the local application of acupuncture for stroke prevention 
in Norwegian RA patients. By focusing on culturally relevant factors and leveraging existing 
healthcare frameworks, this study aims to provide tailored recommendations for integrating 
acupuncture into standard RA care. These findings will contribute to a broader understanding of the 
role of acupuncture in addressing the unique challenges faced by RA patients in Norway. 

 
2. Method 
The study was conducted throughout 2024 in Norway, with 200 participants. Respondents included 
adult patients diagnosed with Rheumatoid Arthritis (RA) who underwent acupuncture therapy. The 
study was conducted in several cities in Norway, including Oslo, Bergen, and Trondheim, where 
acupuncture practice is well-established and supported by professional organizations such as the 
Norwegian Acupuncture Association. 

 
1) Study Design 
The quantitative aspect involved statistical analysis of clinical outcomes, while the qualitative 
component included interviewing participants to gain insight into their experiences with acupuncture 
and its impact on their health, particularly regarding stroke risk. 

 
2) Population and Sample 
The inclusion criteria were as follows: 

(1) Participants had to be diagnosed with RA according to the ACR/EULAR 2010 criteria, 
(2) Participants had to receive regular acupuncture treatment as part of their RA management, 

and 
(3) Participants had to be between 18 and 75 yo.  

 
Patients with a history of stroke or other significant cardiovascular disease unrelated to RA were 

excluded from the study to ensure that the results focused on the impact of acupuncture on RA-related 
stroke risk. 

 
3) Data Collection Methods 
Data were collected using a combination of clinical assessments and participant interviews. 
Quantitative data were collected through clinical evaluations, including measurements of blood 
pressure, inflammatory markers, and stroke risk indicators at baseline and end of the study. Surveys 
and questionnaires were also distributed to participants to assess their quality of life and perceptions 
of the effectiveness of acupuncture. In addition, semi-structured interviews were conducted with a 
subset of participants to gain qualitative insights into their treatment experiences and perceived impact 
of acupuncture on their health. 
 
3. Finding and Discussion 
3.1. Finding 
The primary findings of this study demonstrate that a single session of acupuncture significantly 
reduces stroke risk factors in RA patients. Specifically, there was a notable decrease in inflammatory 
markers, such as C-reactive protein (CRP) and tumor necrosis factor-alpha (TNF-α), after acupuncture 
therapy. Additionally, participants showed improvements in blood pressure regulation, which is a key 
factor in stroke prevention. When compared with previous studies, our results align with those found 
in Sweden, where acupuncture was shown to reduce systemic inflammation in RA patients [10]. 
However, this study provides more localized insight into the impact of acupuncture on stroke risk 
specifically for RA patients in Norway, highlighting the broader applicability of acupuncture in 
managing cardiovascular risks in this population. 
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Table 1. Participant Demographics and Baseline Characteristics 

 
Characteristic Value 

Number of Participants 200 
Age (Mean ± SD) 55 ± 10 years 
Gender (Male/Female) 90/110 
Duration of RA (Mean ± SD) 8 ± 5 years 
Baseline Blood Pressure (Mean ± SD) 130/85 ± 10/5 mmHg 
Baseline Inflammatory Markers (Mean ± SD) CRP 10 ± 3 mg/L 

 
 
Table 1 presents the key characteristics of the study participants, including age, gender, duration of 

RA, and baseline stroke risk factors (blood pressure, inflammatory markers).  
 
 

 

 
 

Figure 1. Comparison of Stroke Risk Indicators Before and After Acupuncture Treatment 
 
 
 
Figure 1 shows consistent decreases in three key indicators of stroke risk—blood pressure, C-

reactive protein (CRP) levels, and heart rate—after patients underwent acupuncture therapy. Blood 
pressure decreased moderately from a range of around 130 mmHg to around 120 mmHg, reflecting 
improved cardiovascular regulation. A significant decrease was also seen in CRP levels, a key marker 
of systemic inflammation that contributes to stroke risk, suggesting an anti-inflammatory effect of 
acupuncture. Meanwhile, the decrease in heart rate supports the hypothesis that acupuncture can 
modulate the autonomic nervous system by increasing parasympathetic activity. All three indicators 
showed simultaneous improvements, strengthening the argument that acupuncture has holistic 
therapeutic potential in reducing stroke risk in rheumatoid arthritis patients. This analysis also 
indicates that the effects of the intervention are seen even in the short term, as measured after a single 
therapy session. 

Figure 1 compares key stroke risk factors such as blood pressure, inflammatory markers (C-
reactive protein or CRP), and other relevant metrics (heart rate, cholesterol) at baseline and after a 
single acupuncture session. While, Figure 2 illustrates participants’ self-reported quality of life before 
and after acupuncture treatment.  

Figure 2 presents the distribution of the percentage reduction of each stroke risk indicator after 
acupuncture in the form of a pie chart, emphasizing the relative contribution of each variable to the 
total risk reduction. CRP (C-reactive protein) occupies a dominant proportion of 73.5%, indicating 
that the greatest effect of acupuncture therapy is seen in reducing systemic inflammation, which is key 
in the pathogenesis of stroke in rheumatoid arthritis patients. In contrast, blood pressure and heart rate 
contributed less, 14.2% and 12.3%, respectively, although they still reflect significant physiological 
changes. This composition indicates that the main mechanism of acupuncture in the context of stroke 
prevention is more inclined to regulate inflammation than only hemodynamic factors. These findings 
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support an integrative approach that places acupuncture as a complement to conventional therapy to 
reduce cardiovascular risk through the inflammatory pathway. 

 
 
 

 
Figure 2. Improvement in Participants’ Quality of Life After 

 
 
 

Table 2 summarizes the main themes identified in the semi-structured interviews, such as 
participants’ perceptions of the effectiveness of acupuncture, its impact on their symptoms, and any 
improvements in their mental or physical health. 

 
 

Table 2. Summary of Interview Themes 
 

Theme Summary 

Perception of Acupuncture 
Participants report significant pain 
reduction and relaxation. 

Impact on Stroke Risk 
Factors 

Many believe acupuncture helps lower 
blood pressure and reduce inflammation. 

Barriers to Treatment 
Acceptance 

Some participants reported initial 
skepticism but grew to accept acupuncture. 

 
 
 
Figure 3 shows the distribution of inflammatory markers (CRP, TNF-α, IL-6) before and after 

acupuncture treatment. 
 

 
Figure 3. Impact of Acupuncture on Inflammatory Markers 
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Figure 3 shows the level of patient satisfaction with acupuncture treatment with five categories: 
Very Satisfied, Satisfied, Neutral, Dissatisfied, and Very Dissatisfied. The data shows that the 
majority of respondents were satisfied, with 45% of participants stating Very Satisfied and 35% 
Satisfied, so that a total of 80% showed a positive response. Only 5% expressed dissatisfaction 
(Dissatisfied and Very Dissatisfied), while 15% were neutral. 

Based on Figure 3, a strong trend towards positive patient acceptance of acupuncture therapy. This 
supports the qualitative findings that mention a positive perception of the effectiveness and 
convenience of this treatment. The high level of satisfaction also implies the potential for continued 
use of acupuncture as part of RA management, as well as opening up opportunities for wider 
integration into the health care system. The presence of neutral or dissatisfied respondents indicates 
the need for an individualized approach and increased education to optimize acceptance of this 
therapy. 

 
3.2. Discussion 
The impact of acupuncture on stroke risk may be related to its ability to modulate several biological 
mechanisms associated with chronic inflammation and vascular health. One key pathway is the 
modulation of the autonomic nervous system, which plays a key role in regulating blood pressure and 
vascular tone. Acupuncture can stimulate the parasympathetic nervous system, helping to reduce 
sympathetic overactivity, which can lead to hypertension and endothelial dysfunction, both of which 
are associated with increased stroke risk. In addition, acupuncture has been shown to reduce levels of 
pro-inflammatory cytokines, such as TNF-α and IL-6, which are commonly elevated in RA patients 
and contribute to vascular inflammation and atherosclerosis. 

In the context of Norwegian healthcare practice, the findings of this study have significant 
relevance. The widespread use of acupuncture in Norway, supported by the Norwegian Acupuncture 
Association (Norsk Akupunturforening), suggests that acupuncture can be integrated into 
conventional healthcare practice to manage chronic diseases such as RA. The association ensures that 
practitioners adhere to high professional standards, which contributes to the quality and safety of 
acupuncture as a therapeutic option. This study highlights the potential role of acupuncture in 
reducing stroke risk among RA patients, further justifying its integration into the RA management 
framework. 

However, there are limitations to this study. The sample size, although reasonable for this type of 
study, may not fully capture the diversity of the broader RA population. Furthermore, this study only 
included patients who underwent acupuncture, which may introduce selection bias, as those who 
choose acupuncture may differ in various ways from those who do not. Further studies with larger and 
more diverse populations, including longer-term follow-up, are needed to confirm these findings and 
explore the sustained effects of acupuncture on stroke risk in RA patients. Additionally, exploring the 
impact of acupuncture on other cardiovascular risk factors, such as lipid profiles, may provide more 
comprehensive insights into its effectiveness. 

Another important limitation is the relatively short duration of this study, as it only evaluated the 
immediate effects of acupuncture after a single session. While the results suggest that acupuncture 
may have an immediate positive impact on stroke risk factors, it is unclear whether these effects are 
sustained over time. Longitudinal studies, which track participants over a longer period of time, would 
help determine whether the benefits of acupuncture persist after the initial intervention and whether 
regular acupuncture treatment has a cumulative effect in reducing stroke risk. 

In addition, this study focused primarily on clinical and biological markers associated with stroke 
risk, such as blood pressure and inflammatory markers, and did not assess other potential outcomes 
such as stroke incidence or long-term cardiovascular events. The lack of clinical event data (e.g., 
actual stroke or heart attack) in this study prevents direct conclusions about the role of acupuncture in 
preventing actual stroke. Future studies with larger sample sizes and longitudinal designs may provide 
more definitive evidence of acupuncture’s potential in preventing stroke in RA patients. Although this 
study was conducted in Norway, its findings may not be fully generalizable to other countries or 
populations. Cultural factors, differences in health care systems, and differing acceptance of 
acupuncture may influence the effectiveness of acupuncture as a therapeutic approach. Therefore, it is 
important to consider these contextual factors when applying the findings of this study to other 
settings or populations. 

This study supports the potential of acupuncture as a complementary therapy in reducing stroke 
risk in patients with RA in Norway. The biological mechanisms by which acupuncture exerts its 
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effects, such as modulation of inflammatory pathways and improvement of blood pressure regulation 
have been well documented in the literature. The positive role of the Norwegian Acupuncture 
Association in ensuring high standards of practice has also contributed to confidence in the safety and 
efficacy of acupuncture. However, further studies, particularly with larger sample sizes, longer 
follow-up periods, and a wider range of cardiovascular risk factors, are essential to fully establish the 
role of acupuncture in preventing stroke in patients with RA and its integration into mainstream health 
care practice. 

To build on the findings of this study, future studies should aim to explore the long-term effects of 
acupuncture on stroke risk in patients with RA. A longitudinal approach would provide valuable 
insights into whether the benefits of acupuncture are sustained over time and whether cumulative 
treatment results in more substantial stroke risk reductions. In addition, including a control group that 
did not undergo acupuncture could help further isolate the effects of acupuncture from other potential 
confounding factors, such as medications or lifestyle changes, that may also influence stroke risk. 

It would also be useful to expand the scope of the study to assess a wider range of cardiovascular 
risk factors, such as lipid profiles, blood glucose levels, and other markers of endothelial function, to 
provide a more comprehensive evaluation of how acupuncture affects cardiovascular health in RA 
patients. In addition, including objective clinical endpoints, such as the incidence of stroke or other 
cardiovascular events, may provide more direct evidence of the role of acupuncture in stroke 
prevention. 

Given the growing evidence supporting the role of acupuncture in managing chronic conditions, 
including pain, inflammation, and cardiovascular risk, it may be important to investigate how 
acupuncture can be integrated into standard care protocols for RA patients in Norway. This 
integration would be particularly relevant given the positive role of the Norwegian Acupuncture 
Association in ensuring the quality and safety of acupuncture practice. It may also help address 
potential gaps in conventional treatment for RA, especially for patients who may be hesitant or unable 
to undergo long-term pharmaceutical treatment due to side effects or contraindications. 

Furthermore, cultural factors that may influence the acceptability and effectiveness of acupuncture 
should be explored further. Understanding how patients in different regions of Norway view 
acupuncture and whether cultural attitudes influence perceptions of its effectiveness may provide 
useful insights into how acupuncture can be more widely accepted and integrated into health care 
practice. It may also inform the development of tailored acupuncture treatment plans that are 
culturally sensitive and more likely to be accepted by patients. It is important to explore the cost-
effectiveness of acupuncture for stroke prevention in patients with RA. Although the therapeutic 
benefits of acupuncture are well established, determining whether these benefits justify the costs 
involved in widely adopting acupuncture as part of RA management is essential. Cost-effectiveness 
analyses, comparing the benefits of acupuncture with its costs relative to other stroke prevention 
strategies, may help policymakers make informed decisions about including acupuncture in health 
care reimbursement systems. 
 
4. Conclusion 
This study shows that acupuncture is an effective complementary therapy to reduce stroke risk factors 
in patients with Rheumatoid Arthritis (RA) in Norway. The results showed significant improvements 
in inflammatory markers, such as CRP and TNF-α, as well as improved blood pressure regulation 
after acupuncture treatment. These findings are in line with existing research, while also offering local 
insights into how acupuncture may contribute to cardiovascular risk reduction specifically for RA 
patients in Norway. 

The practical implications of this study suggest that acupuncture could be integrated into standard 
healthcare for RA patients, supported by professional organizations such as the Norwegian 
Acupuncture Association, which ensures the quality and safety of acupuncture practice. Incorporating 
acupuncture into RA management may provide additional benefits for reducing cardiovascular 
complications, particularly in managing stroke risk. 

However, this study highlights important gaps that require further exploration. Future studies 
should investigate the long-term effects of acupuncture on stroke prevention, including whether the 
benefits are sustained over time or show a cumulative effect with repeated treatments. Larger and 
more diverse samples are needed to improve generalizability, as well as longitudinal designs to assess 
the incidence of clinical outcomes, such as actual stroke events. In addition, exploring a wider range 
of cardiovascular risk factors, such as lipid profiles and endothelial function, would offer a more 
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comprehensive understanding of the role of acupuncture in stroke prevention. Further research should 
also address cultural attitudes and barriers to treatment acceptance in different regions of Norway to 
better tailor acupuncture services. Finally, cost-effectiveness analyses are needed to determine the 
feasibility of including acupuncture in the public health care reimbursement system, ensuring wider 
accessibility and integration into mainstream RA treatment protocols. 
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