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Abstract

Background. Vitamin A plays an important role in various bodily functions, including vision.
This systematic review aimed to synthesize the available evidence on the effects of vitamin A
supplementation on visual function in healthy adults.

Methods. A comprehensive search of electronic databases was conducted to identify
randomized controlled trials investigating the effects of vitamin A supplementation on visual
function in healthy adults. The methodological quality of the included studies was assessed
using the Cochrane Collaboration tool. Data extraction and analysis were performed to
determine the overall effect of vitamin A supplementation on visual outcomes. Two
reviewers independently assessed the studies for biases, with disagreements resolved by a
third reviewer. The quality of the articles was evaluated in accordance with existing
standards, with any disagreements resolved through discussion or referral.

Results. A search of 12945 articles from databases led to 276 full-text articles being
evaluated, resulting in 17 studies. These studies examined the effects of lutein and zeaxanthin
supplementation on macular pigment optical density (MPOD) and visual function. Results
showed a positive correlation between MPOD and temporal contrast sensitivity function,
with both improving after supplementation. However, a study by Bartlett did not find
significant improvements in visual function. Most studies showed positive effects on MPOD
and visual function, but the clinical significance and optimal dosage and duration remain
unclear. Most studies had medium to high quality evidence.

Conclusion. Vitamin A, Lutein, and zeaxanthin supplementation may improve visual
function, but optimal dosage, duration, and carotenoid combination are not yet established.
Long-term safety and efficacy require further investigation, including standardized
assessments, longer follow-ups, diverse populations, and mechanistic studies.

Practical Implications. While current research indicates that supplementing with lutein and
zeaxanthin may offer benefits like improved contrast sensitivity and macular pigment
density, the inconsistent findings highlight that we don't yet have a clear understanding of
who will benefit most, the ideal dosage, or how long supplementation is effective for healthy
adults. Therefore, widespread recommendations for these supplements to enhance vision in
the general healthy population cannot be made at this time, and individuals should consult
with healthcare professionals before starting any supplementation.
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Extended Abstract

Background

Vitamin A plays a crucial role in various bodily
functions, including vision. Despite its importance, the
specific impact of vitamin A supplementation on visual
function in healthy adults remains unclear. EXxisting
research has primarily focused on populations with
vitamin A deficiency or specific ocular diseases. This
systematic review aimed to synthesize the available
evidence on the effects of vitamin A supplementation on
visual function in healthy adults. In this review, we tried to
assess the impact of vitamin A supplementation on various
aspects of visual function, such as visual acuity, contrast
sensitivity, and color vision, evaluate the safety and
tolerability of vitamin A supplementation in healthy
adults, and identify potential moderators of the effects of
vitamin A supplementation, such as dosage, duration of
supplementation, and baseline vitamin A status.

Methods

This systematic review and meta-analysis was
conducted based on the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA)
Statement. A comprehensive search of electronic
databases (PubMed, Scopus, Web of Sciences, EMBASE,
ClinicalTrials.gov, and ProQuest) was conducted to
identify randomized controlled trials investigating the
effects of vitamin A supplementation on visual function in
healthy adults. The methodological quality of the included
studies was assessed using the Cochrane Collaboration
tool. Data extraction and analysis were performed to
determine the overall effect of vitamin A supplementation
on visual outcomes. Two reviewers independently
assessed the included studies for the specified biases. Any
disagreements were resolved by a third reviewer. The
studies were assessed for biases using the Review
Manager 5.3 software (RevMan; Oxford, UK). The
selected studies were then assessed for potential biases by
two reviewers using the Cochrane Collaboration checklist.
Disagreements between the two reviewers were referred to
a third reviewer. Based on this checklist and the agreement
of the two independent reviewers, the quality of the
articles was evaluated in accordance with existing
standards. Any disagreements between the two reviewers
were resolved through discussion or referral to a third
reviewer. The articles were first sorted by publication date,
and after careful study and extraction of the necessary
information, the extracted results were summarized in an
extraction table using the Excel software. This process was
managed using the Endnote X9 software. Two

independent reviewers extracted the necessary data using a
standardized data form, and any disagreements were
resolved through discussion.

Results

Our initial search retrieved a total of 12945 articles
from the databases. After removing duplicates (n=4921),
reviewing titles/abstracts, and studying the full text of
eligible articles, 276 full-text articles were evaluated, and
finally, 17 studies were systematically reviewed (Figure
1). The characteristics of each study eligible for inclusion
in this study are presented in Table 1. Multiple studies
investigated the effects of lutein and zeaxanthin
supplementation on macular pigment optical density
(MPOD) and visual function. Bovier et al found a positive
correlation between MPOD and temporal contrast
sensitivity function (tCSF), with both improving after
supplementation. Similarly, Machida et al reported
significant improvements in MPOD, contrast sensitivity,
and glare sensitivity following lutein supplementation.
However, a study by Bartlett did not find significant
improvements in visual function following lutein and
antioxidant  supplementation. While most  studies
demonstrated positive effects on MPOD and visual
function, the clinical significance of these findings and the
optimal dosage and duration of supplementation remain
unclear. The results of the evaluation of the quality of
evidence are shown in Figures 2 and 3. Based on the
results of the methodological evaluation, most of the
studies had medium to high quality. In this systematic
review, the results showed that several studies have
investigated the effect of supplements containing vitamin
A and other carotenoids, including lutein, zeaxanthin, and
meso-zeaxanthin, on visual function. The results of these
studies have been somewhat mixed, raising the question
of whether these supplements can actually help improve
vision. In this review, we dealt with this issue
comprehensively. Various studies conducted in this field
have provided conflicting results. Some studies have
shown that taking lutein and zeaxanthin supplements can
increase MPOD and thus lead to improved contrast
sensitivity, increased visual information processing
speed, and reduced sensitivity to glare. These results
suggest that these supplements may be particularly
beneficial for people exposed to blue light or strong light.
On the other hand, some other studies have not observed
a significant difference between the supplement user
group and the placebo group in vision parameters. This
show that the effect of Iutein and antioxidant
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supplements on visual performance may depend on
various factors such as dosage, supplement composition,
duration of use, age, and general health of individuals.
Lutein and zeaxanthin accumulate in the retina as
antioxidants and protect it from damage caused by free
radicals. MPOD improves blue light filtering and glare
reduction. Additionally, these compounds may help
improve visual function by improving the transmission of
nerve signals in the retina. The studies conducted in this
field have limitations. These limitations include
difference in study design, small sample size, short
duration of the study, and difference in the composition
of supplements. Moreover, some studies may have been
affected by confounding factors such as diet, lifestyle,
and use of other supplements.

Conclusion

While the evidence suggests that lutein and zeaxanthin
supplementation may improve certain aspects of visual
function, particularly macular pigment density and contrast
sensitivity, several questions remain unanswered. The
optimal dosages, duration of supplementation, and
combination of carotenoids for achieving maximal benefits
are yet to be fully established. Additionally, the long-term
safety and efficacy of these supplements require further
investigation. Future studies should consider a
standardized assessment of visual function, a longer
follow-up period, and a more diverse population.
Furthermore, mechanistic studies are needed to elucidate
the precise mechanisms by which these compounds exert
their beneficial effects on the retina.
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Random seguence generation (selection bias)
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Loughman 2012 | 2 | 2 &)
?
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Stringham 2017 | @ | @
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Search

Query

#1

(Cceeeevitamin A"[Mesh]) OR ("Carotenoids"[Mesh])) OR ("beta Carotene"[Mesh])) OR (Vitamin
A[Title/Abstract])) OR (Vitamin-A[Title/Abstract])) OR (Vitamin a[ Title/Abstract])) OR (Aquasol A[Title/Abstract])) OR
(Betacarotene[Title/Abstract])) OR (beta-Carotene[ Title/Abstract])) OR (beta Carotene[ Title/Abstract])) OR (B-

carotene| Title/Abstract])) OR (P carotene[ Title/Abstract])) OR (Bcarotene[ Title/Abstract])) OR (Retinol[Title/Abstract])) OR
(Carotene*[ Title/Abstract])) OR (Retinyl[Title/Abstract])) OR (Carotenoid[Title/Abstract])) OR

(Tetraterpenes[Title/ Abstract])) AND ((("Vision, Ocular"[Mesh]) OR (Vision[Title/Abstract])) OR

(Visual[Title/Abstract])) Filters: Clinical Conference, Clinical Study, Clinical Trial, Clinical Trial Protocol, Clinical Trial,
Phase I, Clinical Trial, Phase II, Clinical Trial, Phase I1I, Clinical Trial, Phase IV, Controlled Clinical Trial, Corrected and
Republished Article, Meta-Analysis, Observational Study, Personal Narrative, Pragmatic Clinical Trial, Randomized
Controlled Trial, Review, Systematic Review
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Web of Science

6. #1 AND #2 and Article or Review Article or Proceeding Paper (Document Types) and Early Access or Book Chapters (Exclude —
Document Types) and Data Paper (Exclude — Document Types)

3,251

5. #1 AND #2 and Article or Review Article or Proceeding Paper (Document Types) and Early Access or Book Chapters (Exclude —
Document Types)

3,252

4. #1 AND #2 and Article or Review Article or Proceeding Paper (Document Types)

3,336

3.#1 AND #2

3,444

2. Vision (Topic) or Visual (Topic)

1,186,777

1. "Vitamin A" (Topic) or Vitamin-A (Topic) or "Vitamin a" (Topic) or "Aquasol A" (Topic) or Betacarotene (Topic) or beta-Carotene
(Topic) or "beta Carotene" (Topic) or B-carotene (Topic) or "p carotene" (Topic) or Bcarotene (Topic) or Retinol (Topic) or Carotene™
(Topic) or Retinyl (Topic) or Carotenoid (Topic) or Tetraterpenes (Topic)

125,346

Scopus

6. (TITLE-ABS ("Vitamin A") OR TITLE-ABS ( vitamin-a ) OR TITLE-ABS ( "Vitamin a" ) OR TITLE-ABS ("Aquasol A") OR
TITLE-ABS ( betacarotene ) OR TITLE-ABS ( beta-carotene ) OR TITLE-ABS ("beta Carotene") OR TITLE-ABS (B-carotene) OR
TITLE-ABS ("f carotene") OR TITLE-ABS (Bcarotene) OR TITLE-ABS ( retinol ) OR TITLE-ABS (carotene*) OR TITLE-ABS
(retinyl) OR TITLE-ABS ( carotenoid ) OR TITLE-ABS ( tetraterpenes ) AND ( TITLE-ABS ( vision ) OR TITLE-ABS ( visual )
AND ( LIMIT-TO ( DOCTYPE, "ar" ) OR LIMIT-TO ( DOCTYPE , "re") OR LIMIT-TO ( DOCTYPE, "cp" ) AND ( LIMIT-TO (
SRCTYPE, "j") OR LIMIT-TO (SRCTYPE, "p")

2,874 document results
5. (TITLE-ABS ("Vitamin A") OR TITLE-ABS( vitamin-a ) OR TITLE-ABS("Vitamin a") OR TITLE-ABS("Aquasol A") OR
TITLE-ABS (betacarotene) OR TITLE-ABS(beta-carotene) OR TITLE-ABS("beta Carotene") OR TITLE-ABS(B-carotene) OR
TITLE-ABS ("B carotene") OR TITLE-ABS(Bcarotene) OR TITLE-ABS(retinol) OR TITLE-ABS(carotene*) OR TITLE-ABS (
retinyl) OR TITLE-ABS(carotenoid) OR TITLE-ABS(tetraterpenes) ) AND (TITLE-ABS(vision) OR TITLE-ABS(visual))

3,137 document results
2. TITLE-ABS (vision) OR TITLE-ABS (visual)

1,419,819 document results
1. TITLE-ABS ("Vitamin A") OR TITLE-ABS(vitamin-a) OR TITLE-ABS("Vitamin a") OR TITLE-ABS("Aquasol A") OR TITLE-
ABS(betacarotene) OR TITLE-ABS(beta-carotene) OR TITLE-ABS("beta Carotene") OR TITLE-ABS(B-carotene) OR TITLE-ABS
("B carotene") OR TITLE-ABS(Bcarotene) OR TITLE-ABS(retinol) OR TITLE-ABS(carotene*) OR TITLE-ABS(retinyl) OR
TITLE-ABS(carotenoid) OR TITLE-ABS(tetraterpenes)

120,789 document results

Embase

No. Query

#20 #19 AND ('Article/it OR 'Conference Abstract'/it OR 'Conference Paper'/it OR 'Conference Review'/it OR
'Review'/it)

#19 #14 AND #18

#18 #15 OR #16 OR #17

#17 visual:ab,ti

#16 vision:ab,ti

#15 'vision'/exp

#14 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13

#13 tetraterpenes:ab,ti

#12 retinyl:ab,ti

#11 caroten*:ab,ti
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#10 'carotenoid'/exp

#9 retinol:ab,ti

#8 carotene:ab,ti

#7 carotene':ab,ti

#6 'beta carotene':ab,ti
#5 betacarotene:ab,ti
#4 'beta carotene'/exp
#3 'aquasol a":ab,ti

#2 'vitamin a":ab,ti

#1 ‘retinol'/exp
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