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Purpose: Raynaud’s phenomenon (RP) is defined as frequent ischaemic attacks in the fingers and toes due to vascular vasospasm.
Studies have been conducted in many countries worldwide to determine the prevalence of RP. The aim of the current study was to
assess the prevalence of RP in the Saudi Arabian population.
Patients and Methods: An online survey based on international consensus criteria used to diagnose RP was conducted to collect
data from individuals from the Saudi population. Participants were considered positive if they had triphasic or biphasic colours of the
extremities with cold-related sensitivity. Awareness of RP was also assessed.
Results: A total of 1025 responses were collected and included in the final analysis. The prevalence of RP was 4.29%, including 22%
men and 77% women. The most common age group among women was 26–40 years (36.3%). Familiarity with RP was low, with
56.82% of participants lacking adequate awareness regarding RP. Only 32% of patients with RP reported attending doctor visits
regarding symptoms of the disease.
Conclusion: The RP prevalence in Saudi Arabia is comparable to that reported in the international literature. Public awareness
activities should be conducted to increase knowledge about RP.
Trial Registration: Not applicable.
Keywords: Raynaud’s phenomenon, cold sensitivity, awareness

Introduction
Raynaud’s phenomenon (RP) is a relatively common vasospastic condition that carries a significant burden of pain and
hand-related disability that is often neglected. The state induces episodic spasms of arteries resulting in reduced blood
flow to the fingers and, less commonly, the toes, which produces a colour change characteristic of the disorder as
a response to physical, emotional, or chemical stress.1 It presents with multiple attacks producing two or three colour
changes, beginning with white, blue and then changing to red to indicate cyanosis and hyperaemia.1,2 Although the
disease’s pathogenesis has yet to be elucidated, different intravascular, neural and vascular abnormalities play a role in
the phenomenon.2,3

Recent studies have aided in clarifying the pathophysiology of RP. RP is highly localized and affects the arterial
inflow of specific skin areas, such as the fingers, toes, ears and tip of the nose. These sites are distinct from other skin
areas in that they have specialized structural and functional features for thermoregulation.4 They have a high density of
arteriovenous anastomoses, which bypass the capillaries and provide direct connections between arterioles and venules.
The arteriovenous anastomoses therefore do not contribute to capillary blood flow, which provides essential nutritional
support to the skin, but instead function as thermoregulatory structures.4 During exposure to cold, the arteriovenous
anastomoses remain predominantly closed, whereas they are fully dilated during the elimination of heat. Cold-induced
cutaneous vasoconstriction is mediated by a reflex increase in sympathetic constrictor nerve activity and local cold-
induced amplification of the sympathetic response.
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RP can be classified into two types, primary (which is idiopathic) or secondary to a wide range of underlying medical
conditions.1 Other causes for secondary RP are vascular trauma and the use of vibrating tools.5 In primary RP, patients
have a younger age at onset (usually between 15 and 30 years) than those with the secondary subtype, the thumb is
generally spared,6 and there is no evidence of an underlying cause, peripheral vascular disease, digital ischaemic injury,
or abnormal nail fold capillaries. Although primary RP can be uncomfortable, it is a relatively benign condition.
However, secondary RP can be the first presentation of many underlying diseases, such as autoimmune and systemic
rheumatic conditions.6,7 Despite the community of RP worldwide, a consensus among physicians on an ideal diagnostic
criterion has not yet been reached. However, a panel of physicians recently concurred via a Delphi exercise upon a new 3
step approach diagnostic system they deemed “appropriate and accurate”.8

The non-pharmacological management is fundamental in RP treatment. In some instances, avoiding precipitating
factors can be challenging, and small doses of vasodilators such as calcium channel blockers, angiotensin receptor
blockers, or angiotensin converting enzyme inhibitors can be started. Failure of first line treatment or development of
complications such as ulcers or gangrene requires adding phosphodiesterase inhibitors or intravenous prostaglandins.
Bosentan an endothelin receptor blocker has been shown to reduce digital ulcers but has no direct impact on RP.9

Previous studies estimated that the prevalence of RP is affected by sex and geographic location, resulting in a range from 20%
in women to less than 1% inmen according to the definition used and the study selection criteria.6 In 2015, the first meta-analysis
to study the global epidemiology of RP showed that the prevalence among the general population was 4.85%, with an annual
incidence of 0.25%.6 This meta-analysis also demonstrated that RP is more common in women and has a young onset age.6

SmoKing and family history were commonly identified risk factors. A study conducted in South Carolina in the United States
estimated that 3.5% of the adult population had RP, with the rate being highest in white women and lowest in black men. The
overall ratio of males to females also suggests that the condition is more common in women.10 A Spanish study indicated that
3.2% of men and 4.7% of women had RP, with 89% of all cases consisting of primary RP and 11% consisting of secondary RP.
Additionally, there was a strong association between RP and perniosis, acrocyanosis, or migraines in women.11 Aljohani et al11,12

evaluated RP in 747 Saudi medical students and reported a prevalence of 5.3%, most of whom were women. There was no
correlation between an RP diagnosis and smoking in this study, probably due to the selection bias of the study population.12

The incidence of RP dramatically exceeds the number of patients who seek medical attention.13 Furthermore, another
study showed that among 63 patients diagnosed with RP, only 12 (19%) discussed the issue with a physician, reflecting
their lack of knowledge about the phenomenon as a disease.13 However, insufficient information about RP was also
found among healthcare practitioners, reflecting the lack of knowledge in the general population.11

In this manuscript, we will assess the prevalence of RP and determine the level of RP awareness associated with diagnosis
of RP after controlling for common risk factors using the Saudi Arabian general population. This will help to improve
awareness of RP among healthcare providers and the general population and to provide optimal patient care in Saudi Arabia.

Materials and Methods
Design and Setting
This cross-sectional studywas conducted betweenMay 2020 and February 2021 among the general Saudi Arabian population.
Participants with a coexisting rheumatological disease such as systemic sclerosis (SSc), systemic lupus erythematosus (SLE),
Sjögren’s syndrome (SS), vasculitis, and inflammatory myositis were included. Participants using medications that could
induce RP, such as beta-blockers, selective serotonin reuptake inhibitors (SSRIs), ergotamine, and chemotherapy agents, were
excluded. This study was consistent with the Declaration of Helsinki and it was approved by the Department of Biomedical
Ethics Unit & Academic Affairs of King Abdulaziz University, Jeddah (reference number 263-20). All participants were
informed about the purpose of the survey and consent was obtained from them by their voluntary completion of the survey. For
the participant under 18 years of age, parental informed consent was taken before their participation.

Sampling
The sample size was determined using the Raosoft online sample size calculator.14 The sample size (N=385) was
calculated using the size of the general population, a 5% type I error and a 95% confidence interval.

https://doi.org/10.2147/OARRR.S352655

DovePress

Open Access Rheumatology: Research and Reviews 2022:1418

Mustafa et al Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Data Collection
The survey used an online questionnaire platform and was distributed in a randomized manner that ensured its delivery to
most Saudi Arabian citizens through social media (WhatsApp and Twitter). The survey was divided into 4 parts.

Part one included the respondent characteristics, such as age, sex, education level, income, occupation, and smoking
history (6 items).

Part two consisted of a validated question for the diagnosis of RP based on international consensus criteria for RP
diagnosis: 1) Are your fingers susceptible to cold? 2) Do your fingers change colour when they are exposed to cold
temperatures? 3) Do they turn white, blue, red, or multiple colours? (3 items).8 Participants were considered to have self-
reported RP if they had triphasic or biphasic colours with cold-related sensitivity.

Part three was a non-validated question that was designed by investigators based on previous studies to evaluate
various elements that can be risk factors for RP and to differentiate between primary and secondary aetiologies.6,10,11,13,15

Part four was a question measuring the awareness level of RP and its requirements for seeking medical advice.

Statistical Analysis
Data quality was assessed by determining the distribution of relevant variables. All variables were categorically summarized
as frequencies and percentages. The primary outcomemeasure was a binary variable indicating diagnosis of RP extracted from
two questions in the survey, defined as the presence of finger colour changes to white and blue or red.

Univariate analyses were performed using logistic regression to assess the associations between the binary outcome
variable diagnosis of RP and the independent variables knowledge about RP and its common risk factors. Significant variables
associated with a diagnosis of RPwith a p-value <0.05 in the univariate analyses were selected for inclusion in the multivariate
logistic regression model depending on the variable selection criteria in Vittinghoff et al16 2012.

Model fitting was thoroughly performed by adding one relevant variable after another, and four variables were used in
each multivariate model because only 44 participants were diagnosed with RP. The rule of thumb of including one
variable for each of the ten outcome events was used to avoid model overfitting.17 The variables were assessed for
multicollinearity and maintained or removed depending on the Akaike information criteria (AIC). Goodness of fit of the
multivariate model was assessed using the Pearson chi square test until we developed our three best multivariate models.
Stata 16 was used to perform all statistical analyses.18

Reporting
This study was conducted and the manuscript was reported according to the Strobe guidelines for observational studies.19

Results
Descriptive characteristics of the study participants are presented in Table 1. A total of 1500 participants were invited to
complete the questionnaire. Of those, 1025 participants completed the questionnaire, generating a response rate of 68.3%,
and were included in the final analysis. Forty-four respondents answered positively, suggesting a diagnosis of RP
(4.29%), and 56.82% lacked adequate awareness regarding RP. As shown in Table 1, Fisher’s test was used to compare
the RP groups because some cells had fewer than 5 responses. Significantly different variables with p-values less than
0.05 included age, female sex, family history, knowledge about RP, association with other rheumatological diseases, and
repeated doctor office visits for RP symptom complaints.

There was no significant difference between the RP and non-RP groups regarding income, smoking, reported
chemotherapy drug history, migraine, or hormonal therapies. We evaluated the association between RP and common
risk factors using univariate logistic regression models (Table 2). Variables selected for inclusion in the multivariate
models with a p-value less than 0.05 were considered significant. The final multivariate models used to evaluate the
association between RP and knowledge about RP, after controlling for age group and sex, are shown in Table 3.

In model 1, participants who had knowledge about RP were 5 times more likely to have a diagnosis of RP after
controlling for age, sex, and family history, with a 95% confidence interval of 2.65–9.95. After additionally controlling
for repeated doctor visits (model 2) and association with other rheumatological diseases (model 3), participants with
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knowledge about RP were 3 and 4 times more likely to have a diagnosis of RP, resulting in a 95% confidence intervals of
1.72–6.82 and 2.09–7.66, respectively.

Discussion
This study aims to estimate the prevalence of RP and explore the level of awareness of RP in the general population in
Saudi Arabia. The prevalence of RP was 4.29%, with a female predominance. Two-thirds of the study population lacked
knowledge about RP. Only one-third of RP patients sought medical advice regarding their symptoms.

RP is underdiagnosed worldwide. There are no data about the disease in the Saudi Arabian general population. To our
knowledge, our study is the first cross-sectional study to measure the prevalence and awareness of RP among the general
Saudi Arabian population. Similarly, a local study performed on 747 medical students at Taibah University suggested that
the prevalence of RP is 5.3%, with a higher incidence in women (81.2%).12 Another study in the region conducted on
1414 Turkish medical students revealed similar results (4.8%) and showed a positive correlation between smoking and
RP, especially in women.20

The prevalence of RP in Saudi Arabia was consistent with that found in a meta-analysis and systematic review of 33
articles published in 2015 (4.85%).6 The majority of the articles (17 articles) in the meta-analysis used the same study
design as our study. However, not all studies in the meta-analysis were conducted in regions with similar climates.6 This

Table 1 Descriptive Characteristics of Respondents Across Raynaud’s Phenomenon Groups

Variables Overall Yes No P-value

N 1025 44 981
Age (%) 0.007
Below 18 14 (1.4) 1 (2.3) 13 (1.3)

18–25 163 (15.9) 14 (31.8) 149 (15.2)
26–40 346 (33.8) 16 (36.4) 330 (33.6)

41–60 370 (36.1) 13 (29.5) 357 (36.4)

Above 60 132 (12.9) 0 (0.0) 132 (13.5)
Female (%) 569 (55.5) 34 (77.3) 535 (54.5) 0.005
University Education (Yes, %) 892 (87.0) 34 (77.3) 858 (87.5) 0.082
Knows about RP (%) 147 (14.4) 19 (43.2) 128 (13.1) <0.001
Smoking (Yes, %) 217 (21.2) 10 (22.7) 207 (21.1) 0.944

Income in S.R (%) 0.006
<5 k 265 (25.9) 20 (45.5) 245 (25.0)

5 k–15 k 355 (34.6) 16 (36.4) 339 (34.6)

15 k–30 k 269 (26.2) 6 (13.6) 263 (26.8)
>30 k 136 (13.3) 2 (4.5) 134 (13.7)

Family history (Yes, %) 146 (14.2) 18 (40.9) 128 (13.0) <0.001
Seeking medical care for RP (Yes, %) 76 (12.4) 14 (31.8) 62 (10.9) <0.001
Rheumatological disease (Yes, %) 108 (10.5) 9 (20.5) 99 (10.1) 0.052

Rheumatological disease (%) <0.001
No diseases 917 (89.5) 35 (79.5) 882 (89.9)
Systemic lupus erythematosus 24 (2.3) 6 (13.6) 18 (1.8)

Inflammatory myositis 60 (5.9) 0 (0.0) 60 (6.1)

Sjogren’s syndrome 1 (0.1) 1 (2.3) 0 (0.0)
Vasculitis 23 (2.2) 2 (4.5) 21 (2.1)

Drug history
Chemotherapy (%) 43 (4.2) 4 (9.1) 39 (4.0) 0.204
Migraine treatment (%) 94 (9.2) 3 (6.8) 91 (9.3) 0.775

Hormonal treatment (%) 87 (8.5) 4 (9.1) 83 (8.5) >0.99

Notes: Fisher’s test was used for comparisons, and a p-value <0.05 is bolded.
Abbreviations: N, number of patients; S.R, Saudi Riyal currency; RP, Raynaud’s phenomenon.
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finding rejects the misconception that RP is not prevalent in regions with hot climates. Transitioning from very hot
weather into an air-conditioned building is a common trigger among Saudi Arabian RP patients. As expected, women
were more commonly affected.1,2,4,6–8,10–13,15,20 This finding is associated with the nature of the disease and might be
attributed to high oestrogen levels.21

In our study, RP generally presented in the 3rd decade of life; hence, the analysis confirmed that 16 of the 44 patients
(36.6%) with RP were between the ages of 21 and 40 years. A study in north western Greece found that the disease often
presents in the 4th decade of life.22 This may be due to the difference in the average age of the population, which is older
in Greece.23 Although some studies have found a positive correlation between RP and smoking, our data failed to show

Table 2 Association Between Common Risk Factors and the Diagnosis of Raynaud’s
Phenomenon Using Univariate Logistic Regression Analysis

Predictors OR 95% CI

L.L. U.L.

Knows about RP 5.059 2.708 9.449
Age (less or equal to 40 years) 2.370 1.225 4.584

Female 2.834 1.385 5.801

Family history of RP 4.614 2.460 8.654
Other rheumatological disease 2.294 1.071 4.911

Smoking (Yes) 1.100 0.534 2.263

Doctor office visits (Yes) 3.824 1.924 7.600
Income (15 k-30 k+) 0.327 0.150 0.711

University education (Yes) 0.487 0.235 1.011

Chemotherapy (%) 2.415 0.823 7.088
Migraine treatment (%) 1.082 0.378 3.098

Hormonal treatment (%) 0.715 0.217 2.356

Abbreviations: OR, odds ratio; CI, confidence interval; UL, upper limit; LL, lower limit.

Table 3 Associations Between RP Diagnosis and Knowledge Using Multivariate Logistic
Regression Models

Predictors OR 95% CI

L.L. U.L.

Model 1

Knows about RP (Yes) 5.138 2.652 9.955
Female 1.763 0.823 3.777

Age (less or equal to 40 years) 1.788 0.886 3.606

Family history of RP (Yes) 5.002 2.570 9.734

Model 2

Knows about RP (Yes) 3.426 1.720 6.823

Female 1.770 0.816 3.839

Age (less or equal to 40 years) 1.938 0.952 3.943
Seeking medical care for RP (Yes) 2.651 1.264 5.559

Model 3

Knows about RP (Yes) 4.007 2.095 7.663
Female 1.921 0.903 4.088

Age (less or equal to 40 years) 1.838 0.919 3.676

Rheumatological disease 1.856 0.829 4.154

Abbreviations: OR, odds ratio; CI, confidence interval; UL, upper limit; LL, lower limit.
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this association. This might be because only 21.2% in our collected sample were smokers. Finally, a study published in
1996 concluded that 14.3% of RP cases were due to secondary causes.24 However, our study demonstrated that different
rheumatological diseases appeared to be responsible for approximately 20% of RP cases. This may be due to the
development of new diagnostic methods, modalities, and improvements in diagnostic criteria over the past 20 years.

However, our study also showed that more than two-thirds of the participants who were classified as having RP had higher
education levels. This might be explained by most of the study population (50%) being young or due to selection bias, as
shown in Table 1, which indicates that 87% of the study population had a higher education level. We also found that more than
half of the entire population does not clearly understand RP. This could indicate a lack of awareness of this disease. However,
the results demonstrated that one-third of participants diagnosed with RP stated that they frequently visited doctors due to
disturbing RP symptoms. The low percentage of doctor visits regarding RP symptoms can be attributed to the lack of
awareness of the phenomenon as a disease or due to financial issues and barriers to accessing the health care system. This is
supported by the fact that a large proportion of identified patients had an income of less than 5 K S.R. (Saudi Riyal), which is
less than the average income of the Saudi Arabian population.25 Both factors, a higher education level and low personal
income, can indirectly lead to a more stressful lifestyle that can exacerbate the disease. We have previously identified a lack of
public awareness in other disease areas, such as SLE and rheumatoid arthritis (RA).26–28

This study has some notable limitations. It only gives an estimate of the prevalence of RP, as the gold standard of RP
diagnosis is made clinically by a healthcare provider.29 Furthermore, our data collection phase of the research occurred
during the COVID-19 pandemic; therefore, our methodology was designed within quarantine constraints. Consequently,
our diagnosis findings were limited because they were self-reported based on the questionnaire, and clinical examinations
and nail-fold capillary tests, which are the standard patient assessments, were not performed. In addition, due to the
method used to complete the survey, most of those who answered the questionnaire were highly educated, which can be
considered a selection bias. Despite the aforementioned limitations, our study identified a prevalence similar to the global
data and identified characteristics of patients with self-reported RP. We also confirmed that awareness of the disease
among the general population requires improvement through education. Future studies are required to confirm our
findings through a second phase of confirmation and follow-up.

Conclusions
The prevalence of RP in Saudi Arabia was 4.29%, with most RP patients being women. More than half of the population
does not have an adequate awareness of the disease. Only one-third of patients diagnosed with RP sought medical
attention. This study demonstrates a lack of understanding of this disease. Further medical attention and awareness
campaigns regarding RP are recommended.

Abbreviations
RP, Raynaud’s phenomenon; SSc, systemic sclerosis; SLE, systemic lupus erythematosus; SS, Sjögren’s syndrome;
SSRIs, selective serotonin reuptake inhibitors; AIC, Akaike information criteria; K S.R, Kilo Saudi Riyal; RA,
rheumatoid arthritis.
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