Research Article

Ophthalmic

Research

Ophthalmic Res 2021;64:116-120
DOI: 10.1159/000509602

Received: May 10, 2020
Accepted: June 19, 2020
Published online: June 23, 2020

Vitamin D Levels in Young Adult Cataract
Patients: A Case-Control Study

Caglar Oktem Fatih Aslan

Department of Ophthalmology, Alaaddin Keykubat University Alanya Education and Research Hospital,

Antalya, Turkey

Keywords
Cataract - Vitamin D deficiency - Young adult

Abstract
Objective: We aimed to investigate whether a relationship
is present between early cataract formation and vitamin D
in young adults. Methods: A total of 37 cataract patients (18
males and 19 females) and 53 healthy participants (27 males
and 26 females) under the age of 60 years were included in
this study. The 25-OH vitamin D values were measured in all
subjects and the mean vitamin D levels compared between
the 2 groups. Additionally, the differences between the vi-
tamin D levels of the genders in both groups were investi-
gated. Results: The mean age of the study group was 48.1 +
8.5 (range 33-59) years, and the mean age of the control
group was 49.3 + 7.8 (range 31-59) years (p =0.48 and p =
0.83). The mean vitamin D level was 15.6 = 8.4 ng/mL in the
study group and 20.8 £ 7.1 ng/mL in the healthy subjects
(p = 0.002). Among the females, the vitamin D level was
10.6 £ 4.7 ng/mL in the study group and 18.1 £ 6.4 ng/mL in
the control group (p = 0.0001). No significant difference was
found between the groups among the males (p = 0.24). Con-
clusion: We found vitamin D deficiency to be associated
with early age-related cataract in a statistically significant
manner. We believe it is worth investigating the reason for
this concurrence with large longitudinal studies.

© 2020 S. Karger AG, Basel

Introduction

Cataract is the loss of transparency of the lens inside
the eye. It is the most common cause of visual loss and
blindness worldwide [1]. It can be seen at any age but is
generally encountered at advanced ages. The rate of visu-
ally significant cataract decreasing visual acuity to below
the 20/40 level has been reported to be 2.5% at the age of
40-49 years, 6.8% at 50-59 years, 20% at 60-69 years,
42.8% at 70-79 years, and 68.3% in those aged over 80
years [2]. Cataracts are usually accompanied by an under-
lying disease when they develop in young subjects. For
example, the risk of cataract has been reported to increase
2-5 times in diabetes [3]. This risk may increase to 15-25
times in diabetic patients under the age of 40 years [4].
Other diseases associated with early cataract develop-
ment include myotonic dystrophy, atopic dermatitis,
neurofibromatosis, hypoparathyroidism, and Down syn-
drome [2]. Various ocular conditions such as uveitis, high
myopia, retinitis pigmentosa, and blunt and penetrating
ocular trauma in addition to steroid use are also among
the causes of early cataract formation [2].

Vitamin D is a steroid prohormone found in the cir-
culation. It is present in 2 forms as D3 and D2. A signifi-
cant part of the D3 form is synthesized in the skin with
the help of the sun’s rays, while the D2 form is ingested
from foods of plant origin [5-7]. Vitamin D is one of the
antioxidant vitamins and is known to decrease oxidative
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stress [8,9]. It regulates the expression of the antioxidant
genes that prevent this oxidative stress [10]. It therefore
plays a role in the pathogenesis of various ocular diseases
such as diabetic retinopathy and glaucoma [11-15]. Vita-
min D also has anti-inflammatory features. It prevents
excessive stimulation of cytotoxic T cells. It inhibits the
release of pro-inflammatory cytokines and increases the
release of anti-inflammatory cytokines [5,6].

Vitamin D deficiency is a global health problem main-
ly due to insufficient exposure to sunlight. A total of 1
billion people worldwide are estimated to have vitamin D
deficiency or insufficiency [16]. A 25-hydroxy vitamin D
level in the circulation of 230 ng/mL is considered to be
normal, while 21-29 ng/mL is defined as vitamin D insuf-
ficiency and values under 20 ng/mL are defined as vita-
min D deficiency [5].

In recent years, the number of studies investigating the
relationship between vitamin D deficiency and systemic
and ocular diseases has increased. Based on the fact that
oxidative stress and inflammation are important factors
in cataract formation, various studies have evaluated the
relationship between vitamin D and cataract [17-23].
These studies had focused on the relationship between
senile cataract and vitamin D. In our study, we aimed to
investigate the relationship between cataract formation
and vitamin D in young adults who were primarily of
Turkish-Caucasian ethnic origin.

Materials and Methods

A total of 37 adult patients (18 males and 19 females) who were
diagnosed with cataract at the Alaaddin Keykubat University
Training and Research Hospital’s Department of Ophthalmology
between March and September 2019 and a total of 53 healthy par-
ticipants of similar age and gender were included in this study. All
cases were Caucasians who were living in Mediterranean climate.
This sectional case-control study was conducted in accordance
with the Helsinki Declaration principles and approval was ob-
tained from the Clinical Studies Ethics Committee of the Alaaddin
Keykubat University (approved on June 27, 2019; Research No.
10354421). All participants were informed of the study and they
provided written consent. After recording the systemic and oph-
thalmologic history, a detailed ophthalmologic examination that
included best-corrected visual acuity measurement with the Snel-
len scale, anterior segment examination with a biomicroscope, in-
traocular pressure measurement with a pneumatic tonometer, and
a dilated fundus examination was performed. We then collected 2
mL of venous blood from the forearm of each participant and the
plasma 25-hydroxy vitamin D levels were measured at the Bio-
chemistry Laboratory with the immunoassay (ARCHITECT 25-
OH vitamin D assay, Abbott Diagnostics) method.

Vitamin D Levels in Young Adult
Cataract Patients

Table 1. Demographic characteristics of cataract patients and
healthy control subjects

Study group Control group p value

Age, mean * SD, years ~ 48.1£8.5 49.3+7.8 0.48
Male, n (%) 18 (48) 27 (51) 0.83
Female, 1 (%) 19 (52) 26 (49)

p values <0.05 are statistically significant.

Inclusion Criteria

Adult patients younger than the age of 60 years who were diag-
nosed with cortical, nuclear, or subcapsular cataract were included
in the study as the study group. Voluntary subjects of the same age
whose eye examination was completely normal and who had no
risk factors for cataract formation or vitamin D deficiency were
included as the control group.

Exclusion Criteria

Patients with a history of complicated ocular or systemic cata-
ract, glaucoma, high myopia, retinitis pigmentosa, uveitis, history
of previous ocular surgery or ocular trauma, alcohol abuse, diabe-
tes, tobacco use, myotonic dystrophy, atopic dermatitis, neurofi-
bromatosis, hypoparathyroidism, Down syndrome, osteoporosis,
autoimmune skin disease, or skin cancer; patients who used cal-
cium supplements, or osteoporosis drugs; and those with current
or past use of topical, systemic, or inhaled steroids were excluded.

Statistical Analysis

Categorical variables were expressed as frequency and percent-
age values. Continuous variables were presented as mean, standard
deviation, median, minimum, and maximum values. The Shapiro-
Wilk test was used to determine whether the continuous variables
were normally distributed. Correlations between categorical vari-
ables were evaluated using Pearson’s x? analysis. For independent
variables, intergroup comparisons were done using the Mann-
Whitney U test. Spearman correlation analysis was used to detect
correlations between the variables. A p value <0.05 was considered
statistically significant. Analyses were done using the NCSS 11
(Number Cruncher Statistical System) 2017 Statistical Software
and the MedCalc Statistical Software, version 18 (MedCalc Soft-
ware bvba, Ostend, Belgium; http://www.medcalc.org; 2018).

Results

We found 55 cataract patients under the age of 60 years
during the study. We excluded 14 patients from the study
due to systemic reasons (10 patients due to diabetes, 1 pa-
tient due to atopy, 1 patient due to calcium replacement
treatment, and 2 patients due to systemic steroid use) and
4 were excluded due to ophthalmologic reasons (2 pa-
tients due to traumatic cataract, 1 patient due to glauco-
ma, and 1 patient due to chronic uveitis). The mean age
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Fig. 1. The mean vitamin D levels in cataract patients and healthy
subjects

50

40
35
30
25 —

15 x
10

Serum 25-OH D, ng/mL

Female Male

Fig. 2. The mean vitamin D levels in female cataract patients and
male cataract patients

of the 37 remaining cataract patients (18 males and 19
females) included in the study was 48.1 + 8.5 (range 33-
59) years, and the mean age of the 53 individuals (27
males and 26 females) in the control group was 49.3 £ 7.8
(range 31-59) years. There was no difference between the
groups in terms of age and gender (p = 0.48 and p = 0.83)
(Table 1).

The mean visual acuity was 0.74 + 0.36 (raange 1.4-
0.3) with the LogMAR chart in the study group. Most of
the cataracts were not hard. We found grade 2-3 nuclear
cataract in 15 cases, mixed cataract in 13 cases, and pos-
terior subcapsular cataract (PSC) in 9 cases.

The vitamin D level was found to be significantly low-
er in the PSC and nuclear cataract types than in the con-
trol group (p = 0.047 and p = 0.002, respectively). No sig-
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Table 2. Comparison of vitamin D in cataract patients and healthy
control subjects

Vitamin D level Patients, Controls, p value
mean + SD mean + SD

All subjects 15.6+8.4 20.8+7.1 0.002*

Males 20.9+8.3 23.6+6.8 0.24

Females 10.6+4.7 18.1+6.4 0.0001*

* p values <0.05 are statistically significant.

nificant difference was found in mixed type cataracts (p =
0.178). Comparison of the vitamin D levels in anterior
subcapsular cataract (11.81 ng/mL), nuclear cataract
(13.68 ng/mL), and mixed cataract patients (14.96 ng/
mL) showed no statistically significant difference be-
tween the groups (p = 0.743).

The mean vitamin D level was 15.6 + 8.4 ng/mL in
cataract patients and 20.8 + 7.1 ng/mL in healthy subjects
(p = 0.002) (shown in Fig. 1). The mean vitamin D level
was 10.6 + 4.7 ng/mL in female cataract patients and 20.9
+ 8.3 ng/mL in male cataract patients (p = 0.0001) (shown
in Fig. 2). The mean vitamin D level in females was 10.6
+ 4.7 ng/mL in the study group and 18.1 + 6.4 ng/mL in
the control group (p = 0.0001) (Table 2).

Discussion

Vitamin D is an antioxidant vitamin and is known to
decrease oxidative stress [8-10,19]. It also has anti-in-
flammatory features and plays a role in resisting chronic
inflammation. Vitamin D prevents excessive stimulation
of cytotoxic T cells, inhibits the release of pro-inflamma-
tory cytokines, and increases the release of anti-inflam-
matory cytokines [5,6]. Oxidative stress is an important
factor for cataract formation. Certain antioxidant vita-
mins are known to decrease the risk of cataract in animal
models and humans [18,19,24]. Cataracts in infants can
be seen in some metabolic disorders and also in rickets
due to vitamin D deficiency [25]. Although it is known
that vitamin D deficiency is associated with cataract in
infants, there are only a few studies on the concurrence of
cataract that appear without any etiology in adults and
vitamin D deficiency. The role of vitamin D in advanced
age senile cataract patients has been investigated in these
studies [19-23]. We evaluated whether there was a rela-
tionship between cataracts seen in young adults and vita-
min D levels in this study.
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Although cataracts are usually seen at advanced ages,
they can develop at any age. The cataract rate is 68.3%
in subjects over the age of 80 years but only 2.5% under
the age of 50 years, the mean age of our patients [2].

We found vitamin D levels to be significantly lower
in young adult cataract patients than in healthy subjects
in a similar age-group. A circulating 25-hydoxy vitamin
D level below 20 ng/mL is defined as vitamin D defi-
ciency [5]. Based on this information, we found that vi-
tamin D deficiency was present in our cataract patients.
This deficiency was more evident in our female patients.

Abdellah et al. [22] studied patients aged 50 years and
over with nuclear, cortical, and subcapsular cataract.
The vitamin D level was lower than in the healthy con-
trol subjects in cataract patients and especially in those
with a nuclear cataract. The authors interpreted this re-
sult as indicating a possible role of 25-OH vitamin D
deficiency in age-related cataract [22]. Vitamin D defi-
ciency was also found to be associated with a PSC in an-
other study on relevant risk factors. An increase in vita-
min D intake was reported to decrease the PSC inci-
dence [20]. The cataract risk was reported to decrease
with high serum vitamin D levels in a study conducted
on Korean subjects by Jee and Kim [19]. It was empha-
sized that increasing the vitamin D level, for example, by
taking vitamin D supplements, could be useful in pre-
venting cataract development [19]. Park and Choi found
the serum 25-OH vitamin D level to be inversely propor-
tional to the risk of nuclear cataract in their study where
they investigated the relationship between serum 25-
OH vitamin D and age-related cataract. Being exposed
to sufficient sunlight was reported to help prevent cata-
ract formation. According to Park and Choi, these find-
ings could suggest the clinical use of vitamin D in the
prevention of age-related cataracts and especially nucle-
ar cataracts [21].

The results of our study were similar to previous
studies. We found vitamin D levels in cataract patients
to be significantly lower than that in healthy subjects.
We also found vitamin D levels in females to be lower
than that in males. This may be explained by the fact that
men are exposed to more sunlight as a result of their
outdoor activities. Vitamin D was also found to be low-
er in female patients in the study of Abdellah et al. [22].

Considering the antioxidant effects of vitamin D in
decreasing oxidative stress, it is possible that the vitamin
is of critical importance in diseases where oxidative
stress is involved in the pathogenesis [5]. In fact, UV
light exposure is an independent risk factor for the de-
velopment of cataract because it leads to photooxidation

Vitamin D Levels in Young Adult
Cataract Patients

of lens proteins. Vitamin D, on the other hand, is main-
ly produced directly on the skin secondary to UV expo-
sure and may have a preventive effect on cataract devel-
opment due to its positive effect on the photooxidation
of proteins [19,26]. Whether vitamin D supplementa-
tion will be useful in preventing cataract progression is
currently not fully proven and this effect has not been
sufficiently explained [26]. However, identifying a mod-
ifiable risk factor for cataract development would be of
great value. According to the report of Abdellah et al.
[22], delaying cataract development is important and
appropriate when the costs are considered and especial-
ly in developing countries [22]. We agree with this ap-
proach.

Calcium is closely related to vitamin D, and studies
on experimental animal models have reported that cal-
cium could show anti-cataract activity in steroid-medi-
ated cataracts with its antioxidant effect [27]. Paradoxi-
cally, it has also been stated that calcium could start cat-
aract development by inducing cortical opacities
following protease induction in lens epithelial cells
[28,29]. The membrane-bound steroid-binding protein
in the lens epithelial cells that plays a role in Ca mobili-
zation is also thought to have an effect on steroid-in-
duced cataract development [30]. The role of vitamin D
in these calcium-associated processes is not fully clear.

One of the limitations of our study was that other in-
flammatory mediators were not studied together with
vitamin D. We realized this shortcoming toward the end
of our study. Evaluating the vitamin D level and inflam-
matory mediators together in the future may provide
more useful results. Another point that could be consid-
ered a limitation is that we did not query the sunlight
exposure duration in our patients. It is possible that the
patients with cataract stayed indoors longer or were ex-
posed to sunlight less. We did not query this factor as
our patients and healthy control subjects constituted 2
healthy groups that lived in the same region with the
same climate and had similar lifestyles.

In conclusion, we found vitamin D deficiency to be
associated with early age-related cataract in a statisti-
cally significant manner. Although it was not possible to
evaluate causality, we believe it is worth investigating the
reason for this concurrence with large longitudinal stud-
ies. We therefore think our study will guide future stud-
ies on the subject in addition to contributing to the cur-
rent literature.
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