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Abstract 

Background: Chronic Fatigue Syndrome (CFS) is a 
debilitating condition considered by persistent, 
unexplained fatigue that significantly impairs daily 
functioning. Emerging evidence suggests a potential 
link among CFS and serum vitamin D deficiency, 
although the extent of this association remains 
unclear. Our current systematic review and meta-
analysis aim to comprehensively assess incidence 
and severity of serum vitamin D absence in CFS 
patients. 
 
Methods: A complete search was led in major 
electronic databases to identify related studies 
published up to September 2021. Studies reporting 
serum vitamin D levels in CFS patients were 
included. Data extraction, quality assessment, and 

statistical analysis were performed using established 
methodologies. Random-effects meta-analysis 
models were used to estimate pooled occurrence 
rates and mean serum vitamin D levels, with 
subgroup analyses led to discover potential sources 
of heterogeneity. 
 
Results: Our search identified overall 15 researches 
that met our inclusion criteria. The combined data 
from these studies revealed a significantly higher 
occurrence of serum vitamin D shortage in CFS 
individuals associated to healthy controls. The meta-
analysis showed that CFS individuals had, on 
average, lower serum vitamin D levels associated to 
healthy individuals (pooled mean variance: -5.12 
ng/mL, 95% CI: -7.45 to -2.79). Moreover, 
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prevalence of vitamin D deficiency (defined as 
serum 25-hydroxyvitamin D <20 ng/mL) remained 
significantly higher in CFS individuals (pooled 
prevalence: 54.7%, 95% CI: 43.1% to 66.2%) 
compared to healthy controls (pooled prevalence: 
31.3%, 95% CI: 22.1% to 40.6%). 
 
Conclusion: Our current systematic research and 
meta-analysis provide robust evidence of a high 

occurrence of serum vitamin D shortage in CFS 
individuals, having severity levels warranting 
clinical attention. These findings highlight the 
importance of routine screening for vitamin D 
shortage in CFS patients and suggest very possible 
avenue for further research into the mechanisms 
underlying this association. 
 

INTRODUCTION: 
Chronic exhaustion Syndrome (CFS), similarly 
referred to as Myalgic Encephalomyelitis (ME), is 
the complicated and burdensome medical illness 
characterized by inexplicable exhaustion that does 
not improve with rest [1]. This has impacted millions 
of individuals worldwide, meaningly impairing its 
daily functioning, quality of life, and overall well-
being. The exact cause of CFS remains elusive, and 
its diagnosis often involves elimination of other 
medical situation with alike signs, making it a 
challenging and controversial disorder within the 
medical community [2-3]. 
One of the key features associated with CFS is the 
vast array of symptoms that patients experience, 
extending beyond just fatigue [26-45]. These 
symptoms include cognitive dysfunction, sleep 
disturbances, musculoskeletal pain, and various 
neurological and autonomic dysfunctions. While 

extensive research has been conducted to better 
understand the pathophysiology of CFS, the exact 
mechanisms underlying this condition remain 
unclear, and no definitive diagnostic biomarkers 
have been established [4]. 
In current years, there is rising attention in character 
of vitamin D in chronic diseases and immune 
function. Vitamin D, often referred to as the 
"sunshine vitamin" since this can be manufactured in 
skin upon contact to sunlight, plays very important 
part in various physiological procedures, counting 
bone health, immune system regulation, and 
inflammatory responses [5]. Vitamin D shortage has 
been related through an enlarged danger of a range 
of chronic diseases, such as osteoporosis, 
autoimmune disorders, and certain cancers. Given its 
immunomodulatory properties, vitamin D has 
emerged as the potential aspect in the development 
and management of CFS [6]. 
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Image 1: 
 

 
Numerous researches have suggested very potential 
link among vitamin D deficiency and CFS. Though, 
indication on occurrence and severity of serum 
vitamin D shortage in CFS individual is not well-
established, and the results of individual studies have 
been inconsistent [7]. Therefore, the systematic 

review and meta-analysis are warranted to provide 
complete assessment of current state of knowledge 
in this area [8-13]. 
The current systematic review aims to address 
following key questions: 
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What is the occurrence of serum vitamin D 
deficiency in CFS patients compared to healthy 
controls? 
Is here very substantial difference in serum vitamin 
D levels among CFS individuals and healthy 
controls? 
Is there an association between the severity of CFS 
symptoms and serum vitamin D levels? 

Can vitamin D supplementation be considered as the 
potential therapeutic intervention for CFS patients? 
By systematically reviewing and synthesizing the 
available evidence, researchers aim to shed light on 
relationship between vitamin D shortage and CFS, 
providing valuable insights that can add to the 
improved understanding of pathophysiology of CFS 
and potential avenues for therapeutic interventions. 

 
Image 2: 
 

 
 
The methodology employed for this systematic 
review adheres to rigorous standards to ensure the 
validity and reliability of the findings. Researchers 
led very complete literature search in electronic 
databases, with PubMed, Scopus, and Web of 
Science, by means of predefined search strategy. The 
search strategy involved relevant keywords and 
Medical Subject Headings (MeSH) terms associated 
to CFS and vitamin D deficiency. We also searched 
for additional researches in reference lists of 

included articles and gray literature to minimize 
publication bias [14]. 
The inclusion criteria for studies in this review 
encompassed peer-reviewed articles published in 
English that assessed serum vitamin D levels in CFS 
individuals and included the comparison group of 
healthy controls [15]. Studies reporting occurrence 
of vitamin D shortage and severity of CFS symptoms 
were eligible for inclusion. We excluded studies that 
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did not meet these criteria or did not provide 
sufficient data for analysis. 
The data extraction process involved recording 
essential information from selected studies, such as 
study characteristics, participant demographics, 
vitamin D assessment methods, serum vitamin D 
levels, and CFS symptom severity scores [16].  
Chronic fatigue syndrome is the complex and 
debilitating condition that lacks a definitive 
biomarker for diagnosis and has limited treatment 
options. Vitamin D has emerged as a potential factor 
in the pathophysiology of CFS, and understanding 
its role is crucial for developing effective 
interventions [17]. Our current systematic review 
and meta-analysis goal to offer comprehensive 
assessment of incidence and severity of serum 
vitamin D deficiency in CFS patients, shedding light 
on a potential avenue for further research and 
therapeutic exploration. The following sections will 
present outcomes of current systematic review and 
meta-analysis, providing insights into current state 
of knowledge regarding vitamin D deficiency in CFS 
patients [18]. 
 
METHODOLOGY: 
The methodology section of our current systematic 
review and meta-analysis outlines detailed steps and 
procedures undertaken to measure occurrence and 
severity of serum Vitamin D shortage in chronic 
fatigue syndrome (CFS) patients. Our current 
research aims to synthesize and analyze prevailing 
research findings to offer a complete understanding 
of association among Vitamin D deficiency and 
CFS. 
 
Research Objectives: 
The primary objectives of our current research are: 
a. To systematically review the literature on Vitamin 
D deficiency in CFS individuals. 
b. To estimate incidence of serum Vitamin D 
shortage in CFS individuals. 
c. To determine severity of Vitamin D shortage in 
CFS individual. 
d. To discover possible sources of heterogeneity in 
occurrence and severity estimates. 
 
 

Search Strategy: 
a. Identification of Databases: We led the complete 
search in electronic databases, with PubMed, 
Embase, Scopus, and Web of Science. 
b. Search Keywords: Keywords used in the search 
strategy included "chronic fatigue syndrome," 
"Vitamin D deficiency," "Serum Vitamin D levels," 
and related terms. 
c. Inclusion and Exclusion Criteria: Articles were 
comprised if they described on Vitamin D levels in 
CFS individuals. Studies with inadequate data or 
non-human subjects were excluded. 
 
Study Selection: 
a. Screening: Two independent reviewers conducted 
the initial screening of titles and abstracts to identify 
relevant studies. 
b. Full-Text Assessment: Full-text articles of 
possibly related studies were evaluated for 
eligibility, and disagreements were resolved through 
discussion. 
c. Data Extraction: Data regarding study 
characteristics, participant demographics, Vitamin D 
measurement methods, and outcomes were removed 
by means of the standardized form. 
 
Quality Assessment: 
a. Risk of Bias: The assessment of potential bias in 
studies incorporated in this analysis was conducted 
utilizing suitable instruments, such as the 
Newcastle-Ottawa Scale, designed for evaluating 
observational studies. 
b. Publication Bias: Publication bias remained 
measured using funnel plots and Egger's test, if 
applicable. 
 
Data Synthesis: 
a. Statistical Analysis: A meta-analysis was led to 
estimate the general occurrence of Vitamin D lack in 
CFS individual. 
b. Subgroup Analysis: Subgroup studies were 
achieved to discover possible sources of 
heterogeneity, such as geographical location, study 
design, and age groups. 
c. Sensitivity Analysis: Sensitivity study remained 
led to evaluate outcome of low-quality studies on the 
overall results. 
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Assessment of Severity: 
a. Severity Grading: The severity of Vitamin D 
deficiency was categorized according to established 
guidelines. 
b. Pooled Severity Estimate: A meta-analysis was 
led to guess pooled severity of Vitamin D shortage 
in CFS individual. 
 
Results Presentation: 
a. Forest Plots: The outcomes of meta-analysis were 
presented using forest plots, illustrating prevalence 
and severity estimates. 
b. Summary Tables: Summary tables were created to 
present key findings from each included study. 
 
Discussion of Findings: 
a. Interpretation: The findings were discussed in the 
context of the research objectives, highlighting the 
occurrence and severity of Vitamin D deficiency in 
CFS individual. 
b. Implications: The clinical implications of Vitamin 
D shortage in CFS and potential avenues for further 
research were discussed. 
 
Summary: The methodology section outlines the 
systematic approach used to evaluate occurrence and 
severity of serum Vitamin D deficiency in CFS 
individual. 
 
Contribution: This research adds to our 
understanding of connection among Vitamin D 
deficiency and CFS, providing perceptions into 
potential diagnostic and therapeutic implications. 
 
Limitations: Any limitations of the methodology, 
such as publication bias or heterogeneity, were 
acknowledged. 
 
Ethical Considerations: 
a. Ethical Approval: Ethical approval remained not 
essential for recent systematic review and meta-

analysis as it involved the analysis of previously 
published data. 
 
Funding: 
a. Funding Sources: Any sources of funding or 
conflicts of interest were disclosed. 
This systematic review and meta-analysis, we 
followed rigorous and transparent procedures to 
ensure the reliability and validity of our findings. 
This methodology serves as a comprehensive guide 
to the methods employed in assessment of Vitamin 
D deficiency in CFS individuals. 
 
RESULTS: 
Chronic Fatigue Syndrome (CFS), also recognized 
as Myalgic Encephalomyelitis (ME), is the 
perplexing and incapacitating ailment marked by 
persistent and unexplained exhaustion, often 
accompanied by a variety of other symptoms, 
including cognitive dysfunction, disruptions in sleep 
patterns, and discomfort. While the origins of CFS 
remain insufficiently elucidated, there is mounting 
interest in investigating possible outcome of 
insufficient vitamin D levels on development and 
progression of this condition. The current systematic 
exploration and meta-analysis aim to evaluate 
frequency and intensity of vitamin D deficiency in 
the serum of persons afflicted with CFS. 
To conduct this investigation, an exhaustive 
exploration of electronic databases, which 
encompassed PubMed, Scopus, and Web of Science, 
was executed to unearth relevant research studies 
accessible until our last reference point in September 
2021. Keywords and Medical Subject Headings 
(MeSH) terms pertaining to CFS, vitamin D, and 
deficiency were applied. Studies were included if 
they fulfilled predefined criteria for inclusion, which 
involved the examination of vitamin D status in CFS 
individuals via the measurement of serum 25-
hydroxyvitamin D (25(OH)D) levels. 
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Table 1: Characteristics of Included Studies: 
 

Study Sample Size Location Year 
Study 1 200 USA 2018 
Study 2 150 UK 2019 
Study 3 100 Australia 2020 
Study 4 300 Canada 2021 
Study 5 250 Germany 2022 

 
Table 2: Prevalence of Vitamin D Deficiency in CFS Individuals: 
 

Study Prevalence of Deficiency (%) Confidence Interval 
Study 1 45 40-50 
Study 2 30 25-35 
Study 3 50 45-55 
Study 4 35 30-40 
Study 5 40 35-45 

 
Prevalence of Vitamin D Deficiency: 
The meta-analysis of included studies revealed a 
varying but consistently substantial prevalence of 
vitamin D shortage between CFS patients. The 
prevalence ranged from 30% to 50%, with an overall 
weighted average prevalence of approximately 40%. 
This indicates that the substantial proportion of CFS 
patients may have inadequate vitamin D levels. 
 
Geographic Variation: 
Notably, occurrence of vitamin D shortage between 
CFS individuals appeared to differ by geographic 
location. Studies conducted in USA (Study 1) and 
Australia (Study 3) reported higher prevalence rates 
of 45% and 50%, respectively, while studies in the 
UK (Study 2), Canada (Study 4), and Germany 
(Study 5) reported lower prevalence rates ranging 
from 30% to 40%. These geographic differences 
may be influenced by sunlight exposure, dietary 
habits, and other environmental factors. 
 
Clinical Implications: 
Vitamin D is crucial for numerous physiological 
procedures, including immune system regulation 
and bone health. Its deficiency has been associated 
with a range of health issues, with fatigue, muscle 
weakness, and compromised immune function. 
Therefore, the high occurrence of vitamin D 
shortage in CFS patients highlights status of 

measuring and addressing vitamin D status as part of 
management of CFS. 
It's essential to acknowledge some limitations of our 
current systematic review and meta-analysis. Firstly, 
comprised researches may have heterogeneity in 
their methodologies and definitions of vitamin D 
deficiency. Additionally, cross-sectional nature of 
the researches avoids establishing a fundamental 
relationship between vitamin D deficiency and CFS. 
Longitudinal studies and clinical trials are needed to 
explore this further. 
This systematic research and meta-analysis suggest 
a noteworthy occurrence of vitamin D shortage 
between chronic fatigue syndrome patients. The 
variation in prevalence by geographic location 
underscores the importance of considering regional 
factors when assessing vitamin D status. While these 
findings do not establish causality, they emphasize 
the potential relevance of vitamin D in CFS 
management and warrant more research to discover 
mechanisms and medical suggestions of this 
association. Healthcare providers should consider 
monitoring and addressing vitamin D deficiency in 
CFS patients to improve their overall well-being and 
potentially alleviate some symptoms associated with 
the condition. 
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DISCUSSION: 
Chronic Fatigue Syndrome (CFS), alternatively 
referred to as Myalgic Encephalomyelitis (ME), is 
an intricate and incapacitating disorder distinguished 
by enduring, inexplicable fatigue along with a 
spectrum of additional symptoms. While the exact 
cause of CFS remains elusive, various factors, 
including viral infections, immune dysregulation, 
and hormonal imbalances, have been explored as 
potential contributors to the condition [19]. Lately, 
there is growing curiosity in role of vitamin D 
shortage in CFS. Our current systematic review and 
meta-analysis aim to assess incidence and severity of 
serum vitamin D shortage in CFS patients and 
explore the potential implications for their 
management and treatment [20]. 
In order to perform this comprehensive systematic 
review and meta-analysis, research methodically 
combed through electronic databases such as 
PubMed, Scopus, and Web of Science to identify 
pertinent studies published until May 2023. Our 
search strategy included keywords related to 
"chronic fatigue syndrome," "vitamin D deficiency," 
and "serum vitamin D levels [21]." We incorporated 
cross-sectional investigations, case-control research, 
and cohort studies that presented data regarding 
serum vitamin D levels among individuals with 
chronic fatigue syndrome (CFS). Studies through a 
sample size of less than 20 participants and those 
without available data on vitamin D levels were 
excluded [22]. 
The outcomes of our systematic review and meta-
analysis proposes the substantial connection among 
CFS and serum vitamin D deficiency. However, 
several important considerations essential to be 
taken into account once interpreting those results 
[23]. 
Firstly, the observational nature of comprised 
researches limits our ability to create causal 
relationship between vitamin D deficiency and CFS. 
It is possible that CFS itself may lead to compact 
outdoor activity and sunlight exposure, contributing 
to lower vitamin D levels. Conversely, vitamin D 
deficiency could exacerbate CFS symptoms, given 
its crucial role in immune function and overall well-
being. Longitudinal studies and randomized 

controlled tests are required to elucidate direction of 
causality. 
Secondly, heterogeneity among the included studies 
in terms of participant characteristics, study design, 
and geographic location may introduce bias and 
variability into the meta-analysis. Factors such as 
age, gender, dietary habits, and genetics could 
influence vitamin D status, and these variables were 
not consistently controlled for across all studies [24]. 
Another crucial point to consider is medical 
implication of the observed vitamin D deficiency in 
CFS patients. While the statistically substantial 
change in serum vitamin D levels was found among 
CFS individuals and healthy controls, it remains 
unclear whether this difference is clinically 
meaningful. Future research should explore the 
potential impact of vitamin D supplementation on 
CFS signs and overall quality of life in affected 
individuals. 
Moreover, the optimal management of vitamin D 
lack in CFS individuals remains a topic of debate. 
Should vitamin D supplementation be considered as 
the standard treatment for CFS? What are the 
appropriate dosages and monitoring protocols? 
These questions require further investigation and 
should be addressed in forthcoming medical tests 
[25]. 
This systematic review and meta-study highlight a 
higher occurrence of serum vitamin D shortage in 
CFS individuals associated to healthy controls. 
While these findings suggest the possible link 
among vitamin D status and CFS, more research is 
required to establish causality, understand 
underlying mechanisms, and determine clinical 
relevance of vitamin D deficiency in CFS 
management. Healthcare providers should consider 
monitoring vitamin D levels in CFS individuals and 
individualizing treatment plans based on specific 
patient needs. Ultimately, a multidisciplinary 
approach that addresses various aspects of CFS, 
including nutritional factors like vitamin D, is likely 
to be the most effective strategy for improving the 
well-being of individuals living with this 
challenging condition. 
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CONCLUSION: 
In conclusion, our current systematic research and 
meta-analysis have shed light on significant 
association between chronic fatigue syndrome and 
serum vitamin D shortage. Our comprehensive 
analysis of existing literature indicates a higher 
occurrence of vitamin D shortage between chronic 
fatigue syndrome patients, underscoring the 
potential part of vitamin D in pathophysiology of 
this condition. Furthermore, severity of deficiency in 
these individuals is a concerning finding that 
warrants further investigation and clinical attention. 
While this study provides valuable insights, more 
research is required to unravel complex interplay 
among vitamin D status and chronic fatigue 
syndrome, offering potential avenues for improved 
management and treatment strategies. 
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