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Abstract

Background: Some studies have shown that low vitamin D is a risk factor for infectious diarrhea, but some have rejected it.
Objectives: Considering the high prevalence of infectious diarrhea among children, the high prevalence of vitamin D deficiency,
and the possible mutual effect of these two, the present study aimed to measure vitamin D in children with acute diarrhea.
Methods: This study enrolled 222 children aged 2 - 14 in healthy control and acute diarrhea groups. The 25-hydroxyvitamin D
(25(OH)D) level was measured in all samples by the Chemiluminescent Immunoassays (CLIA) method.
Results: The mean age of the participants was 5 ± 2.7 years. Patients with acute diarrhea had lower vitamin D than healthy controls
(P = 0.04). The frequency of deficient and insufficient vitamin D levels was higher in the acute diarrhea group than in the healthy
control group, but insignificantly (P = 0.146).
Conclusions: The present study revealed an association between insufficient vitamin D and acute diarrhea. Hence, low vitamin D
is a risk factor for acute diarrhea.
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1. Background

Infectious diarrhea is one of the most prevalent dis-
eases in underdeveloped nations. Despite improvements
in hygiene and healthcare, the infectious diarrhea mortal-
ity rate remains high (1). Acute infectious diarrhea is classi-
fied as either inflammatory or non-inflammatory (2). Vari-
ous organisms, including bacteria, viruses, and parasites,
can cause acute infectious diarrhea. Viruses, parasites,
and some bacteria are responsible for a significant pro-
portion of non-inflammatory infectious diarrhea. In con-
trast, inflammatory diarrhea, an immense inflammation
in the intestines, mainly results from bacteria and invasive
pathogens such as Shigella, Salmonella, Campylobacter, En-
teroinvasive Escherichia coli (EIEC), Shiga Toxin-producing
E. coli (STEC), and Entamoeba histolytica (3).

A low vitamin D level is a risk factor for the occurrence
or exacerbation of infectious diseases (4). Several studies
have investigated the relationship between low vitamin D
levels and infectious diseases such as pneumonia (5) and
otitis media (6). On the other hand, it has been proven

that vitamin D supplementation plays a role in prevent-
ing some infectious diseases (7, 8). Several mechanisms
have been proposed regarding the effect of vitamin D on
the immune system. Synthesis of some bactericidal pep-
tides activated in the innate immune system depends on
sufficient vitamin D levels (9). Moreover, many functions
in the adaptive immune system are inhibited by vitamin
D, resulting in reduced inflammatory cytokines and in-
creased anti-inflammatory cytokines (10, 11). On the other
hand, in many cell types other than immune cells, such
as keratinocytes, lung epithelial cells, and placental tro-
phoblasts, an activated form of vitamin D regulates an-
tibacterial proteins (12).

Several studies worldwide have reported the relation-
ship between low vitamin D levels and diarrhea in children
(13). Some studies have shown that low vitamin D level is a
risk factor for infectious diarrhea (14), while some have re-
jected this association (15, 16). Therefore, there are contra-
dictory studies in this field.
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2. Objectives

Considering the high prevalence of infectious diarrhea
among children, the high prevalence of vitamin D defi-
ciency, and the possible mutual effect of these two, the
present study aimed to measure vitamin D in children with
acute diarrhea.

3. Methods

This case-control study was conducted at 17 Shahrivar
Hospital in Rasht, Iran, a secondary and tertiary pediatric
care center, between 15 May 2022 and 15 November 2022.
We recruited 222 children aged 2 - 14 and assigned them
to healthy control or acute diarrhea groups. They were se-
quentially included in each group if they fulfilled the in-
clusion criteria. The study procedure and possible risks
were thoroughly explained, and informed consent was ob-
tained.

Based on the WHO definition, we regarded acute diar-
rhea as the passage of three or more loose or liquid stools
per day or more frequently than is normal for an individ-
ual for up to two weeks. According to this definition, pa-
tients aged 2 - 14 hospitalized due to acute diarrhea were
included. The RBC should not be seen in the stool sample
of any patient. Group matching was done for age and gen-
der.

We excluded patients with underlying liver, kidney, or
metabolic diseases, immunodeficiency, rickets, malnutri-
tion, hypocalcemia, a history of cerebral palsy, drug com-
plications such as phenytoin, phenobarbital, and rifampin
complications, diarrhea for more than two weeks, children
with known vitamin D deficiency, history of supplementa-
tion with vitamin D, and a history of intestinal resection
surgery. Healthy children with no underlying disease ad-
mitted to checking their vitamin D level and consented to
participate in the study were considered controls. The con-
trol group was matched with the other two groups for age,
sex, and confounding factors.

After obtaining informed consent, demographic in-
formation, medical history, drug history, and the sever-
ity of dehydration at admission were recorded in pre-
designed forms. Then, 5 mL of clotted blood was taken
from each participant (the sample was collected from a
superficial vein in the upper limb, generally the median
cubital vein). The serum was separated by centrifugation
at 3,000 rpm for 10 minutes and kept at - 20°C until suffi-
cient samples were collected for a batch test. Finally, the
25-hydroxyvitamin D (25(OH)D) level was measured in all
samples by the chemiluminescent immunoassays (CLIA)
method using the Architect Abbott i2000 immunoassay

analyzer (USA). The person in charge of the test was un-
aware of group assignments and only reported the results.
A more than 30 ng/mL serum vitamin D level was sufficient,
between 20 and 30 was insufficient, and less than 20 was
deficient.

3.1. Ethical Considerations

The research was accepted by the Faculty of the
Medicines Ethics Committee of Guilan University of Med-
ical Sciences (number: IR.GUMS.REC.1401.065, date: 2022-5-
18). Informed consent was obtained from all participants
or legal guardians in this study, and the study procedure
and possible risks were clearly explained. Patient informa-
tion remained utterly confidential. Honesty in data collec-
tion and reporting was fully accomplished. No coercion
or promotion was applied for the patients to participate in
this study, and no fees were charged.

3.2. Sample Size

Based on the Mahyar et al. study (14), the frequency of
vitamin D deficiency was 11.6% in the case group and 3.3%
in the control group. We found that 74 cases for the control
group and 148 for the acute diarrhea group are needed to
determine the relationship between vitamin D levels and
acute diarrhea (power = 85%, α = 0.05).

3.3. Statistical Analysis

The quantitative variables are shown as mean (stan-
dard deviation), and the qualitative variables as frequency
percentages. The Kolmogorov-Smirnov test was used to
check the assumption of normality of the vitamin D
level. Kruskal-Wallis’s non-parametric analysis compared
the average vitamin D level between three groups of
children with acute inflammatory diarrhea, acute non-
inflammatory diarrhea, and healthy children. Also, the
prevalence of vitamin D deficiency among the two groups
of children was compared using the chi-square test. The
data were analyzed using IBM SPSS Statistics version 24 and
MedCalc version 20.011 software. The significance level was
set at 0.05.

4. Results

The current study enrolled 222 children aged 2 - 14, in-
cluding 148 children with acute diarrhea and 74 healthy
controls. The baseline characteristics of patients are
shown in Table 1. The mean age of the participants was 5
± 2.7 years, and 114 (51.4%) were female. The mean age of
healthy controls and acute diarrhea children were 5.53 ±
3.18 and 5.31 ± 2.31, respectively.
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Table 1. Baseline Characteristics of Participants

Variables Healthy Controls Acute Inflammatory Diarrhea Acute Non-inflammatory Diarrhea P-Value

Age (y) 5.53 (3.18) 5.36 (2.14) 5.26 (2.74) 0.753 a

Female (%) 52.7 48.6 52.7 0.85 b

a based on Kruskal-Wallis test
b based on chi-square test

Patients with acute diarrhea had lower vitamin D levels
than healthy controls (P = 0.04). In the qualitative assess-
ment, the frequency of deficient and insufficient vitamin
D levels was higher in the acute diarrhea group than in the
healthy control group, but insignificantly (P = 0.146) (Table
2).

5. Discussion

The present study evaluated the impact of vitamin D
deficiency on acute diarrhea in children aged 2 to 14. This
study included 222 patients in two groups, including acute
diarrhea and healthy controls, and the results indicated
that patients with acute diarrhea had lower vitamin D lev-
els than healthy controls.

Studies in this field have contradictions. Some stud-
ies believe that low levels of vitamin D are related to di-
arrhea. Bener et al. (17) and Thornton et al. (6) indicated
that the incidence of diarrhea was significantly higher in
children with vitamin D deficiency. Talachian et al. noted
that low vitamin D levels were associated with acute infec-
tious diarrhea (18). Bucak et al. also concluded that low
vitamin D was a predisposing factor for rotavirus diarrhea
(19). Mahyar et al. proved a significant correlation between
acute bacterial diarrhea and serum vitamin D levels, and vi-
tamin D might play a role in the pathogenesis of diarrhea
(14). Other studies also concluded that low vitamin D has a
role in exacerbating and prolonging Clostridium difficile di-
arrhea (20, 21). In line with these studies, we showed that
insufficient and deficient vitamin D levels were associated
with acute diarrhea.

On the other hand, Urashima et al. concluded that the
diarrhea incidence risk did not decrease with vitamin D
supplementation (15). Ahmed et al. also indicated no corre-
lation between vitamin D deficiency and diarrhea caused
by Enteropathogenic E. coli (EPEC), Enterotoxigenic E. coli
(ETEC), and Enteroaggregative E. coli (EAEC). They asserted
that this result might be specific to enterotoxin-producing
bacteria. Different sample sizes, exposure to the sunlight,
climatic conditions, nutritional status, age, and race of pa-
tients can justify these contradictions (16).

Besides the main role in regulating calcium
metabolism, vitamin D also has other functions, such

as anti-inflammatory, antibacterial, and immunomodu-
latory effects (22). For example, it can affect the synthesis
of bactericidal peptides (23) and regulate the adaptive im-
mune system through IgA upregulation (24). In our study,
the higher prevalence of vitamin D insufficiency and defi-
ciency in the acute diarrhea group possibly shows a more
significant role of vitamin D against viral diarrheagenic
pathogens. Bucak et al. also stated that low vitamin D is
a predisposing factor for rotavirus diarrhea (19). An in
vivo study by Blutt et al. indicated the effect of IgA on the
protection against viral infections. This study also showed
the vulnerability against rotavirus diarrhea in the absence
of IgA (25). More studies are needed to prove the definitive
effect of vitamin D on viral diarrhea and investigate the
underlying mechanism.

It should be mentioned that climate conditions and
sunlight exposure can affect vitamin D levels (26). In the
current study, no significant differences were observed
among the study groups regarding vitamin D sufficiency,
insufficiency, and deficiency. According to the climatic and
cultural conditions of the study city, Rasht, deficient and
insufficient vitamin D are common (27). As seen in the con-
trol group, 74.3% had deficient and insufficient vitamin D.
It was one of our study’s limitations. Therefore, more stud-
ies in settings where vitamin D deficiency and insufficiency
are not common are needed to prove the more precise ef-
fects of vitamin D on viral diarrhea.

Nonetheless, our study had several limitations to con-
sider in interpreting the data. First, this study had a small
sample size, and the findings need confirmation in larger
studies with adequate sample sizes. Second, it would be
better to measure vitamin D in patients with diarrhea after
recovery, which was not measured in our study. It is sug-
gested to consider this in future studies.

5.1. Conclusions

The present study revealed the association between in-
sufficient vitamin D levels and acute diarrhea. Low vita-
min D is a risk factor for acute diarrhea. More studies are
needed to clarify this issue.
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Table 2. Comparison of Age, Gender, and 25-Hydroxyvitamin D by Groups

Variables Healthy Controls; (N = 74) (%) Acute Diarrhea; (N = 148) (%) P-Value

Age 5.53 (3.18) 5.31 (2.44) 0.576 a

Female 39 (52.7) 75 (50.7) 0.776 b

25 (OH) D (quantitative) 25.26 (10.55) 22.92 (6.25) 0.04 a

25 (OH) D (qualitative) 0.146 b

Deficient 22 (29.7) 49 (33.1)

Insufficient 33 (44.6) 77 (52)

Sufficient 19 (25.7) 22 (14.9)

a Kruskal-Wallis test
b Chi-square test
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