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Abstract

Background: Micronutrient intake, particularly zinc and vitamin D, has been hypothesized to influence obesity risk
through metabolic and inflammatory pathways. However, evidence on these associations in women remains limited and
mixed. The current study aimed to examine the relationship between zinc and vitamin D intake and obesity among adult
women using nationally representative data.
Methods: We conducted a cross-sectional analysis of 1,043 adult women from the NHANES 2017–2018 dataset. Obesity
was defined as body mass index (BMI) ≥30 kg/m2. Zinc and vitamin D intake was categorized as adequate or inadequate
based on dietary guidelines (zinc >8 mg/day; vitamin D >15 mcg/day). Logistic regression models estimated adjusted odds
ratios (ORs) and 95% confidence intervals (CIs) for the association between micronutrient intake and obesity. The models
were adjusted for diabetes, exercise status, age, Hispanic origin, smoking, and other comorbidities.
Results: Vitamin D intake >15 mcg/day was associated with higher odds of obesity in the unadjusted analysis (OR =
1.37; 95% CI: 1.05–1.78; p = 0.02), but it was not statistically significant after adjustment (adjusted OR = 1.28; 95% CI:
0.95–1.71; p = 0.09). Zinc intake of >8 mg/day was not significantly associated with obesity (adjusted OR = 1.38; 95%
CI: 0.33–5.86; p = 0.66). Key predictors of higher obesity risk included the presence of diabetes (adjusted OR = 2.13; 95%
CI: 1.48–3.07; p < 0.01) and comorbidities >1 (adjusted OR = 2.33–2.37 across models; p < 0.01). Protective factors
included physical activity (adjusted OR = 0.62; 95% CI: 0.47–0.81; p < 0.01), Hispanic ethnicity (adjusted OR = 0.82;
95% CI: 0.74–0.92; p < 0.01), and increasing age (adjusted OR = 0.99 per year; 95% CI: 0.98–0.99; p < 0.01). Smoking
and total fat intake were not significantly associated with obesity.
Conclusions: In this cross-sectional analysis of U.S. women, neither zinc nor vitamin D intake was significantly associated
with obesity after adjustment for confounders. Diabetes, comorbidities, exercise, and Hispanic ethnicity emerged as important
predictors of obesity. These findings highlight the multifactorial nature of obesity and underscore the need for longitudinal
research using biomarker-based assessments of nutrient status to better understand these relationships.
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Introduction

Obesity is a major global public health epidemic that
affects a significant number of women, with serious
implications such as cardiovascular disease, diabetes,
and metabolic disorders (Cooper et al., 2021; Piché et
al., 2020). The role of nutritional deficiencies in the
etiology of obesity has been previously investigated
(Kobylińska et al., 2021), and zinc and vitamin D have
been identified as critical micronutrients in metabolic
processes that may influence weight management
(Argano et al., 2023; Chapela et al., 2024; Olechnowicz
et al., 2017).

Zinc has been demonstrated to regulate inflamma-
tion and appetite, which are essential in the patho-
genesis of obesity (Abdollahi et al., 2019; Franco &
Canzoniero, 2024). Khorsandi et al. (2019) proposed
that zinc supplementation in obese women may im-
prove inflammatory markers, such as IL-6 and C-
reactive protein. Additionally, evidence suggests that
people with obesity may have zinc deficiency asso-
ciated with unbalanced diets and metabolic issues
(Marreiro et al., 2006). On the other hand, vitamin
D may play a role as a potential regulator of fat stor-
age and metabolic function, although its specific role
in obesity management remains poorly understood
(Bennour et al., 2022). Furthermore, Orces (2019)
showed that obese individuals are 1.3 times more
likely not to use vitamin D supplements and are 24%
less likely to take them.

These findings underscore a knowledge gap re-
garding the role of zinc and vitamin D intake in
women with obesity. An improved understanding
of these associations could provide insights into ef-
fective nutritional interventions aimed at reducing
obesity rates. This study aimed to explore whether
zinc and vitamin D supplementation have an impact
on obesity in women. We hypothesized that these
supplements could contribute to weight regulation
and thus reduce obesity risk.

Materials and Methods

Study design

A cross-sectional study to explore the association
between zinc and vitamin D intake as independent
factors and obesity in adult women.
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Data source

Data for this study were drawn from the Na-
tional Health and Nutrition Examination Survey
(NHANES) 2017-2018 cycle, a biennial survey by
the Centers for Disease Control and Prevention
(CDC) that provides comprehensive health, dietary,
and lifestyle data from a nationally representative
sample of the United States population. NHANES
collects data through interviews, physical exams,
and laboratory tests for analyzing health-related
factors across diverse populations. To prepare
the data for analysis, several steps were taken to
refine the sample. Initially, only female participants
were retained, resulting in the removal of 4,557
observations. The sample was further restricted
to adults aged 18 years and older, leading to the
exclusion of an additional 1,681 observations. Next,
participants with missing data for Body Mass Index
(BMI) were excluded, eliminating 205 observations.
Subsequently, cases with missing zinc intake values
were excluded, and 286 observations were removed.
Participants with missing vitamin D intake values
were removed, resulting in the deletion of 1,442
observations, giving 1,043 participants. Ultimately,
participants who did not wish to respond or were
uncertain about their diabetes status were excluded,
resulting in the elimination of 41 patients. Following
this data refinement, the final analytical sample
comprised adult women with complete data on BMI,
zinc intake, and vitamin D intake, along with other
pertinent variables such as age, patient’s origin,
comorbidities, smoking status, and diet. This sample
was used in all subsequent analyses (Figure 1).

Exposure description

The primary exposures examined in this study
were zinc and vitamin D intake. Zinc intake was
measured using a 24-hour dietary recall in which
participants reported all foods and beverages
consumed within the previous day. Vitamin D
intake was measured based on a 30-day average
daily vitamin D supplement consumption, providing
a slightly longer-term view of intake than zinc
(Ahluwalia et al., 2016). Both these variables were
addressed as categorical, defining adequate intake
thresholds of vitamin D if values were >15 mcg/day
(Bouillon, 2017) and zinc >8 mg/day (Brnić et al.,
2016) before conducting sensitivity analysis to secure
the same outcomes. These categorical variables were
used throughout all logistic regression analyses.

Outcome description
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Figure 1: Flowchart depicting data handling for the population, variables, and covariates used.

The outcome variable, obesity, was defined as a di-
chotomous variable based on BMI. Participants were
classified as “obese” if their BMI was 30 or higher
and “not obese” if their BMI was below 30 (Weir &
Jan, 2023). BMI was calculated from self-reported
weight and height data that were subsequently
validated during the NHANES physical examination
to increase accuracy.

Statistical analysis

Logistic regression models were used to evaluate the
associations between obesity and primary exposure,
zinc, and vitamin D intake. Univariate logistic regres-
sion analyses were conducted separately to assess the
independent associations of vitamin D and zinc in-
take with obesity. Furthermore, these were adjusted
for potential confounding variables, including: exer-
cise status (categorized as engaging or not engaging
in vigorous and/or moderate exercise), diabetes diag-
nosis, age, Hispanic origin, smoking status (defined
as having smoked at least 100 cigarettes in their life-
time), and the presence of one or more comorbidities
(such as cardiovascular disease, arthritis, and other
conditions listed in the NHANES database). Sensitiv-
ity analyses were conducted to account for possible
differences in outcomes after dichotomizing the vita-
min D and zinc variables, demonstrating no changes
in the statistical significance for both variables and
models of interest. Finally, to evaluate model fit
and linearity assumptions in logistic regression, the

Hosmer-Lemeshow test was used (p = 0.1741), in-
dicating a good global fit between predicted and
observed probabilities. Additionally, the ROC curve
showed an area under the curve (AUC) of 0.6757,
reflecting moderate discriminative capacity. These
results indicate that the model is appropriate for de-
scribing the relationship between the predictor vari-
ables and obesity.

To address the potential issue of collinearity, we
conducted a collinearity analysis using the Variance
Inflation Factor (VIF). If the VIF value was equal to
or higher than 5, collinearity was considered to exist.
To further examine this, separate logistic regression
models were fitted, followed by a linear regression
analysis that included only the independent variables
to compute VIF values. The collinearity analysis
demonstrated that no collinearity existed between
the variables. VIF values ranged from 1.01 to 1.13 in
the zinc model and from 1.01 to 1.11 in the vitamin
D model. Odds ratios (ORs) with 95% confidence
intervals (CIs) were used to quantify the strength and
significance of the associations between predictors
and obesity. Statistical analyses were performed
using Stata/BE 18.5 (StataCorp LLC, Texas, USA),
and a p-value of < 0.05 was considered statistically
significant.
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Results

After initial cleaning and filtering, the final analysis
included 1,043 observations of adult women with
complete data on BMI, vitamin D, zinc intake, and
self-reported diabetes diagnosis by a physician. Table
1 describes the sociodemographic characteristics of
the study population.

Vitamin D

A logistic regression model was used to evaluate the
association between vitamin D intake and obesity
in women. The findings indicated that higher vita-
min D levels were associated with a trend toward
higher odds of obesity, although this association only
reached statistical significance in the univariate anal-
ysis. After adjusting for confounders, vitamin D
intake higher than 15 mcg per day did not reach sta-
tistical significance (Table 2,4). Diabetes status was
significantly associated with >2-fold increase odds of
obesity, as was the presence of 1 or more comorbidity;
Exercise status showed a protective effect with indi-
viduals engaging in exercise having a 48% decrease in
odds of obesity; Increasing age was associated with a
small decrease in obesity risk; and being of Hispanic
origin was linked to reduced odds of obesity. The
presence of comorbidities significantly increased the
likelihood of obesity by 2-fold. No statistically signif-
icant association was found between smoking status
(having smoked at least 100 cigarettes) and obesity,
nor was there a significant association with total fat
intake.

Table 2 displays the adjusted odds ratios, 95% CIs,
and p-values from logistic regression analysis evalu-
ating predictors of obesity, with a focus on vitamin
D intake among women. While vitamin D intake
showed a trend toward increased odds of obesity, the
result did not reach statistical significance. Diabetes
and comorbidities were significant risk factors,
whereas exercise and Hispanic origin provided
protective effects. No significant associations were
found between smoking status and total fat intake.

Key Findings of Zinc

A subsequent logistic regression model was used to
analyze the association between zinc intake and obe-
sity, adjusting for the same potential confounders.
Zinc intake was not significantly associated with obe-
sity in the univariate or multivariate analysis. The
adjusted model highlighted similar trends in the vi-
tamin D model, with diabetes status and the pres-
ence of comorbidities remaining strong predictors of
obesity, with a 2-fold risk increase. Exercise contin-
ued to exhibit a protective effect, whereas age was

inversely associated with a higher BMI. Hispanic ori-
gin remained a protective factor, and no significant
association was observed between smoking status or
total fat intake and obesity in this model (Table 3,4).

Table 4 presents the results of logistic regression
analysis examining predictors of obesity with zinc
and vitamin D intake as primary exposure. Zinc in-
take was not significantly associated with obesity risk.
Diabetes and comorbidities emerged as strong pre-
dictors, whereas exercise and Hispanic origin were
protective factors. Similar to the vitamin D model,
smoking status and total fat intake were not signifi-
cant predictors.

Discussion

Using data from the NHANES 2017-2018 dataset, our
findings indicate that higher vitamin D intake was as-
sociated with a trend toward an increased likelihood
of obesity, although this association did not reach
statistical significance. Conversely, zinc intake was
not significantly associated with obesity status. Ad-
ditionally, the study highlighted that diabetes, age,
comorbidities, and exercise status were important
predictors of obesity risk.

The literature on vitamin D and its association
with obesity is controversial. Our findings regard-
ing vitamin D align with other articles that state no
association between calcitriol and BMI. Aydin and
Goktas Aydin (2024) analyzed men and women ret-
rospectively, the meta-analysis by Oussaada et al.
(2024) investigated a population treated with vita-
min D, and Yao et al. (2015) specifically examined
postmenopausal women; all of them did not find
a significant association between these two factors.
However, other studies have reinforced the negative
association between them. (Lee et al., 2023; Avila
Castillo et al., 2023; Yao et al., 2015; Mai et al., 2012).

Zinc intake in obesity is a less explored topic, and
limited data are available. Nevertheless, few studies
have suggested an association between lower zinc
serum levels and obesity (Hernández-Mendoza et al.,
2022; Rios-Lugo et al., 2020). This association could
not be corroborated in our study, which could be
explained by reliance on self-reported dietary data,
introducing measurement error (information bias).
In addition, considering the limited number of partic-
ipants meeting the zinc intake thresholds, our power
to detect an effect could be compromised.

This study’s strengths include the use of a large,
nationally representative sample from the NHANES
database, which ensures representación of different
communities across the US. We also accounted for
several potential confounders, including exercise sta-
tus, diabetes, comorbidities, ethnicity, and age. How-
ever, limitations should be acknowledged. Since the
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Table 1: Demographic characteristics of study population.

Table 2: Univariate analysis of Vitamin D.

Table 3: Univariate analysis of Zinc.
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Table 4: Logistic regression analysis of obesity predictors and their associated risk factors.

database consists of U.S. self-reported data, zinc val-
ues were measured through 24-hour dietary recall,
whereas vitamin D values were based on supplement
use in the last 30 days. Due to missing data from
self-reported information and differences in the mea-
surement of variables, conducting a combined analy-
sis is challenging because of temporal inconsistencies
that could complicate comparisons. One of the limi-
tations of this study is that these findings cannot be
extrapolated to other populations outside of the US.
In addition, self-reported dietary data for vitamin D
and zinc intake may be an inadequate marker, being
also subject to recall bias and inaccuracies. Addi-
tionally, our inability to adjust for certain potential
confounders is limited, as it is a public database not
designed specifically for our research question. Fi-
nally, the cross-sectional nature of the study design
prevents the inference of causality and might not re-
flect long-term habits. Moreover, the relatively small
number of participants with high zinc intake may
have limited our ability to detect associations.

Our findings improve our understanding of the
link between vitamin D, zinc, and obesity in women.
Although micronutrient supplementation may influ-
ence metabolic processes, it alone may not be suffi-
cient as a strategy for obesity management. Interven-
tions should consider a broader metabolic context,
including the presence of comorbidities and lifestyle
factors such as exercise and dietary patterns. Lon-
gitudinal studies are needed to evaluate the chronic
impact of vitamin D and zinc supplementation on
obesity risk over time. Investigating potential interac-
tions among genetic predispositions, micronutrient
intake, and lifestyle factors may further clarify their
role in obesity management. Overall, this study un-
derscores the complexity of obesity as a multifacto-
rial condition and highlights the need for a holistic
approach that goes beyond single-nutrient supple-
mentation to effectively address obesity risk.

Conclusion

This study examined the association between zinc
and vitamin D intake and obesity among women, us-

ing data from the NHANES 2017-2018 dataset. The
analysis indicates that there is no statistically sig-
nificant correlation between zinc intake and obesity.
However, the limited sample size of women meeting
adequate zinc intake levels, combined with the poten-
tial for recall bias in self-reported data, may have had
an impact on this outcome. The data suggest a trend
toward an increased risk of obesity associated with vi-
tamin D intake; however, this did not reach statistical
significance. This finding is in accordance with the
mixed results of previous studies, which suggested
that the role of vitamin D supplementation in obesity
management may be complex or limited.

The presence of comorbidities and diabetes were
identified as significant predictors of obesity, whereas
physical exercise and Hispanic ethnicity were associ-
ated with protective effects. These findings highlight
the complex, multifactorial etiology of obesity, rein-
forcing the need for multidisciplinary management
strategies that integrate a range of interventions be-
yond single-nutrient supplementation.

The study’s limitations include the use of self-
reported dietary data, the cross-sectional nature of
the design, which limits the ability to draw causal in-
ferences, and the absence of sufficient control for all
potential confounding variables. These factors must
be taken into account when analyzing the results.
Further research must be conducted using longitudi-
nal studies in order to evaluate the chronic impact
of micronutrient intake and to examine the interac-
tions between lifestyle, genetic predispositions, and
micronutrient status in relation to obesity risk.
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