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Abstract 

Background  There have been studies on the relationship between hepatitis B virus (HBV) infection and diet. We 
hypothesized HBV infection is related to dietary calcium intake, but the evidence is limited. This study aimed to exam-
ine whether dietary calcium intake is independently related to HBV infection in the United States population.

Methods  A total of 20,488 participants aged over 20 years from the National Health and Nutrition Examination 
Survey (NHANES), conducted from 2007 to 2020, were included in this study. Pearson correlation was used to test 
the association between dietary calcium and serum calcium. The relationships of HBV infection with dietary calcium 
and serum calcium were assessed by logistic regression models.

Results  There was a weak correlation between dietary calcium and serum calcium (r = 0.048). Logistic regression 
models indicated that HBV infection had a linear negative correlation with dietary calcium (OR 0.37; 95%CI 0.19, 0.76). 
For each additional 10 mg dietary calcium, the possibility of HBV infection was reduced by 63%. Hepatitis B positive 
participants had lower serum calcium content than negative participants. Stratified analysis shown the linear relation-
ship between calcium and HBV infection varied among sex, race/ethnicity, and body mass index.

Conclusion  Our findings demonstrated HBV infection was linearly and inversely correlated with dietary calcium. The 
current study is expected to offer a fresh perspective on reducing HBV infection.
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Background
Hepatitis B virus (HBV) belongs to the liver-tropic DNA 
virus family, and its infection can induce many liver dis-
eases, such as viral hepatitis, cirrhosis and even liver 

cancer, which seriously endangers people’s physical and 
mental health [1, 2]. It is reported that there were about 
862,000 non-hospitalized patients with chronic hepatitis 
B virus infection in the United States from 2011 to 2016, 
and the rate of chronic HBV infection had not dropped 
significantly since 1999 [3, 4]. According to the esti-
mate of the Centers for Disease Control and Prevention 
(CDC) [5], 21,600 cases of acute HBV infection occurred 
in 2018, which posed a significant economic burden on 
the United States [6]. Although the vaccination of HBV 
vaccine can effectively prevent its transmission and 
infection, HBV infection remains one of the key public 
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health issues worldwide [7], including the United States 
[4]. Therefore, we need to conduct in-depth research to 
explore more factors affecting HBV infection and provide 
direction for blocking its transmission and prevalence.

Most studies about the factors affecting HBV infec-
tion focus on people’s living habits, environment and 
so on [8, 9]. In recent years, some studies have reported 
the relationship between dietary nutrients and HBV 
infection or liver cancer, such as the protective effect of 
dietary manganese on liver and the harm of fatty acids 
to liver [10]. However, there is a limited amount of lit-
erature on the association of dietary calcium intake with 
HBV infection. Calcium is one of the important compo-
nents of the human body and also an important part of 
bone. It participates in various biological processes of the 
body, including proliferation, apoptosis, cell senescence 
and cell signal transduction [11, 12]. Numerous stud-
ies have shown that lower calcium intake may affect the 
metabolic syndrome (diabetes, obesity, hypertension) 
[13–15], which is closely related to chronic liver disease 
[16, 17]. Calcium is also closely related to the replica-
tion of viruses and can resist viral invasion by eliminat-
ing viruses that invade cells [18]. So, calcium may directly 
or indirectly alter various physiological processes in the 
body that affect hepatitis B virus infection. We hypoth-
esized that HBV infection is inversely related to dietary 
calcium intake. This study used the existing National 
Health and Nutrition Examination Survey (NHANES) 
data to explore the association between HBV infection 
and dietary calcium intake, and to analyze the variabil-
ity about serum calcium levels, so as to provide reference 
basis for the prevention, control and prognosis of HBV 
infection.

Materials and methods
Data source
NHANES is a survey of population health and nutritional 
status conducted by the Centers for Disease Control and 
Prevention in the United States. They used a complex, 
multistage probability design to conduct a sample survey 
of the unincorporated civilian population residing in the 
50 states and D.C. Comprehensive data collection includ-
ing demographic, socioeconomic, examination related 
to health and dietary information have been conducted 
biennially.

In this study, we selected six consecutive NHANES 
cycles from 2007 to 2020 due to the lack of Vitamin D 
(VD) measurements in the data prior to 2007. Besides, 
data collection was incomplete in the cycle of 2019–2020 
owing to the coronavirus disease 2019 (COVID-19) pan-
demic. Therefore, data collected from 2019 to March 
2020 were combined with data from the NHANES 2017–
2018 cycle to form a nationally representative sample 

of NHANES 2017-March 2020 pre-pandemic data. All 
databases were available from the NHANES website 
(https://​www.​cdc.​gov/​nchs/​nhanes/​index.​htm).

In total, 20,488 participants were enrolled in this study 
(Fig. 1). The exclusion criteria include: (1) Age under 20 
years; (2) Individuals without data of HBV testing; (3) 
Participants without data of dietary calcium intake; (4) 
Participants without data of serum calcium; (5) Missing 
of other variables including education, marital status, 
BMI, smoking, diabetes, hypertension and HDL.

HBV infection
The participants’ serum samples were collected, pro-
cessed and frozen (− 30 °C), and then transported to the 
CDC. The test was carried out by professionals through 
the VITROS HBsAg reagent kit and VITROS immune 
diagnostic products HBsAg calibrator on the VITROS 
ECi/ECiQ immune diagnostic systems and the VITROS 
3600 immune diagnostic system. Hepatitis B surface 
antigen positive participants were considered as HBV 
carriers or infected. The variable of HBV infection was 
recorded as a binary variable (1 = infected with HBV; 
0 = uninfected with HBV).

Calcium
Two types of calcium exposure were estimated: dietary 
calcium intake (mg) and serum calcium (mmol/L). The 
assessment of dietary calcium was obtained from the 
24-h dietary recall questionnaire which was self-reported 
by the participants. Then the USDA’s Food Surveys 
Research Group (FSRG) encoded the data and calcu-
lated dietary calcium content according to their Food and 
Nutrient Database for Dietary Studies [19]. Blood sam-
ples were collected and stored in mobile devices by 
certified laboratory professionals. Serum calcium con-
centrations was determined by Beckman Synchron 
LX20(Beckman Coulter, Brea, CA) [20].

Covariates
The covariates involved in this secondary analysis were 
selected based on previous studies on HBV infection [10, 
21], including demographic characteristics, lifestyle and 
disease history, and other nutrients ingested through 
food.

We included the following demographic information: 
sex, age (≥ 20 years old, all responses of participants 
aged 80 years and older were coded as “80”), race/eth-
nicity (Mexican American, Other Hispanic, Non-His-
panic White, Non-Hispanic Black, Other Race), body 
mass index (BMI, calculated as weight in kilograms 
divided by height in meters squared, and then rounded 
to one decimal place, kg/m2), education level (less 
than high school diploma, high school, more than high 

https://www.cdc.gov/nchs/nhanes/index.htm
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school diploma) and marital status (married or living 
with partner, widowed or divorced or separated, never 
married). In addition, we also controlled for smoking 
(whether smoking more than 100 cigarettes in life), 
diabetes and hypertension as confounding variables. 
Disease history information was obtained from partici-
pants self-reported data, that was whether they were 
diagnosed as hypertension or diabetes by doctors (yes 
or no). Some variables were missing too much, such as 
drinking alcohol. If the missing values were deleted, it 
will affect the positive rate of HBV infection, so it was 
not included in the covariate analysis.

The calculation of other dietary substances intake 
was the same as that of dietary calcium, which was 
obtained through the 24-h dietary recall questionnaire. 
Other indicators mainly included fat (g), fatty acid (Sat-
urated fatty acids, Monounsaturated fatty acids, Poly-
unsaturated fatty acids, g), vitamin [VB6 (mg), VB12 
(µg), VC (mg), VD (µg)], folate (µg), caffeine (mg) and 
high-density lipoprotein (HDL, mmol/L). The detailed 
methodology for all the examinations were presented 
on the NHANES website.

Statistical analysis
All analyses were performed by using the R 4.2.2 and 
SPSS 26.0 software. Since the selected dietary and serum 
calcium data showed skewed distribution after the nor-
mality test, we conducted log10 function conversion to 
facilitate subsequent data analysis. If the continuous vari-
ables which were presented as mean ± standard deviation 
met the test of homogeneity of variance, the differences 
between groups were tested by independent sample T 
test (two groups) or one-way ANOVA (more than two 
groups). Otherwise, the non-parametric Kruskal–Wal-
lis (K–W) test was used. The categorical variables were 
expressed as percentages, and the inter-group com-
parison was performed by Chi-square test. We grouped 
dietary calcium and serum calcium by using quartile in 
order to estimate differences in HVB infection and covar-
iates among different calcium levels. As for dietary cal-
cium, Q1 is ≤ 522 mg/day; Q2 is 523–803 mg/day; Q3 is 
804–1174 mg/day; Q4 is ≥ 1175 mg/day.

As for serum calcium, Q1 is ≤ 2.30  mmol/L; Q2 is 
2.31–2.35  mmol/L; Q3 is 2.36–2.40  mmol/L; Q4 is 
≥ 2.41  mmol/L. Pearson correlations were estimated to 

Fig. 1  Flow chart for inclusion and exclusion of research subjects
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test the relationship between dietary calcium and serum 
calcium.

We used logistic regression to investigate the linear 
relationship between HBV infection and dietary cal-
cium or serum calcium. The association was assessed 
by the odds ratio (OR) with a 95% confidence interval 
(CI). Three models were established in this study: sim-
ple model (without any adjustment), minimum adjust-
ment model (adjusting partial covariates including age, 
sex, race/ethnicity, education level, marital status, BMI, 
smoking, diabetes and hypertension), and complete 
adjustment model (adjusting fat, SFA, MUFA, PUFA, 
VB6, VB12, VC, VD, folate, caffeine and HDL, in addi-
tion to the covariates included in minimum adjustment 
model). It should be noted that the value of serum cal-
cium after logarithmic conversion was too low, and the 
data of serum calcium was almost normal distribution 
through calculation, so we used the unconverted data 
for logistic regression analysis. Meanwhile, in order to 
determine whether the logistic regression model had 
a good fit with the relationship between study variables 
and dependent variables, we performed restrictive cubic 
spline (RCS) analysis with four degrees of freedom (knots 
at 10th, 50th, and 90th percentiles) by adjusting the 
covariates included in complete adjustment model.

A p value of less than 0.05 (two-sided) was considered 
statistically significant.

Result
Participants’ characteristics
The baseline information of this study population, includ-
ing 163 participants with HBV infection and 20,325 
participants without HBV infection, were presented in 
Table 1. The mean age was 49.28 ± 14.97 and 49.57 ± 17.59 
years in each group. Participants with HBV infection 
were mostly male, mainly from other race groups. They 
had significantly lower SFA and caffeine intake, while 
HDL was slightly higher than the uninfected (p < 0.05).

At the same time, we also listed the inter-group differ-
ences of covariates by dietary calcium intake and serum 
calcium grouping (Additional file  1: Tables S1, S2). In 
the analysis of the dietary calcium, the participants in 
Q4 group were younger. They had higher intake of fat, 
saturated fatty acids, monounsaturated fatty acids, poly-
unsaturated fatty acids, folate, vitamin B6, B12, C and D, 
while the intake of HDL was slightly lower (p < 0.001). 
Moreover, female participants were more than men in 
the first three groups, and participants who had a history 
of diabetes and hypertension were the least in Q4 group 
(p < 0.001). Finally, these participants in the Q4 group 
showed lower rates of HBV infection than the other 
groups (p < 0.001). The absolute risk difference (ARD) 
between Q1 group and Q4 group was 0.73%. As for 

serum calcium, no significant differences were detected 
on BMI, smoking, the intake of fat, saturated fatty acids, 
monounsaturated fatty acids, polyunsaturated fatty acids, 
VB12, VC, folate and Caffeine (p > 0.05).

Correlation between dietary calcium and serum calcium
We used Pearson correlations to assess the relationship 
between dietary calcium and serum calcium. The correla-
tion coefficient was 0.048 which showed a low correlation 
(Fig. 2). It indicated that a higher dietary calcium intake 
does not necessarily represent higher serum calcium.

Linear relationship between HBV infection and dietary 
calcium intake, serum calcium
The results of logistic regression about the relationship 
between HBV infection status and dietary calcium intake 
and serum calcium were shown in Table 2. It can be seen 
from the table that the intake of dietary calcium was neg-
atively correlated with HBV infection (OR 0.30; 95%CI 
0.19, 0.48) in Model 1. The same trend occurred in Model 
2 (OR 0.49; 95%CI 0.29, 0.83) and Model 3 (OR 0.37; 
95%CI 0.19, 0.76). The serum calcium content decreased 
in patients with HBV infection regardless of modulation 
of covariates.

We subsequently used restrictive cubic splines (RCS) 
to flexibly model and visualize the relation between HBV 
infection status and predicted dietary calcium, serum 
calcium (Fig. 3). The results showed that there was a lin-
ear relationship between dietary calcium and HBV infec-
tion (p for all < 0.0162), but no non-linear relationship (p 
for non-linearity = 0.6422). So was serum calcium (p for 
all < 0.0281, p for non-linearity = 0.8362).

Stratified analysis of HBV infection versus dietary calcium 
and serum calcium
The factors that may influence the correlation results 
were stratified based on Model 3 (adjusting age, sex, race/
ethnicity, education level, marital status, BMI, smoking, 
diabetes,hypertension, fat, SFA, MUFA, PUFA, VB6, 
VB12, VC, VD, folate, caffeine and HDL). The analysis 
results were shown in Fig. 4. For sex stratification, HBV 
infection in male have lower serum calcium levels than 
uninfected participants (OR 0.04; 95%CI 0.00, 0.48); 
dietary calcium intake was independent of its infection 
status. HBV infection in female was inversely associated 
with dietary calcium intake (OR 0.22; 95%CI 0.07, 0.65), 
and serum calcium was meaningless.

For racial stratification, Only Non-Hispanic Black indi-
viduals with HBV infection were associated with dietary 
calcium intake (OR 0.23; 95%CI 0.08, 0.69). As for BMI 
stratification, dietary calcium intake only played a role 
in overweight people (OR 0.29; 95%CI 0.09, 0.92). The 
serum calcium levels of HBV-infected participants were 
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Table 1  Characteristics of American adult participants from the NHANES (N = 20,488)

BMI body mass index, SFA saturated fatty acids, MUFA monounsaturated fatty acids, PUFA polyunsaturated fatty acids, VB6 vitamin B6, VB12 vitamin B12, VC vitamin 
C, VD vitamin D, HDL high-density lipoprotein. Continuous variables were represented by mean ± standard deviation, and inter group differences were tested using 
independent sample t-test or the non parametric Kruskal Wallis (K–W) test. The categorical variables were expressed as percentages, and the inter-group comparison 
was performed by Chi-square test

HBsAg (+) HBsAg (−) p value

N 163 20,325

Age (years) 49.28 ± 14.97 49.57 ± 17.59 0.808

Sex

 Male 98 (60.12%) 9995 (49.18%) 0.005

 Female 65 (39.88%) 10,330 (50.82%)

Race/ethnicity

 Mexican American 5 (3.07%) 3004 (14.78%) < 0.001

 Other hispanic 7 (4.29%) 2070 (10.18%)

 Non-hispanic white 15 (9.20%) 9033 (44.44%)

 Non-hispanic black 47 (28.83%) 4194 (20.63%)

 Other race 89 (54.60%) 2024 (9.96%)

Education

 Less than high school diploma 44 (26.99%) 5208 (25.62%) 0.624

 High school 32 (19.63%) 4638 (22.82%)

 More than high school diploma 87 (53.37%) 10,479 (51.56%)

Marital status

 Married or living with partner 100 (61.35%) 12,102 (59.54%) 0.663

 Widowed or divorced or separated 38 (23.31%) 4549 (22.38%)

 Never married 25 (15.34%) 3674 (18.08%)

BMI (kg/m2)

 Under/normal weight (≤ 24.9) 74 (45.40%) 5950 (29.27%) < 0.001

 Overweight (25–29.9) 57 (34.97%) 6824 (33.57%)

 Obese (≥ 30) 32 (19.63%) 7551 (37.15%)

Smoking

 Yes 63 (38.65%) 9214 (45.33%) 0.088

 No 100 (61.35%) 11,111 (54.67%)

Diabetes

 Yes 18 (11.04%) 2488 (12.24%) 0.642

 No 145 (88.96%) 17,837 (87.76%)

Hypertension

 Yes 44 (26.99%) 7322 (36.02%) 0.017

 No 119 (73.01%) 13,003 (63.98%)

Fat (g) 71.64 ± 50.05 78.73 ± 46.28 0.052

SFA (g) 21.67 ± 17.99 25.41 ± 16.53 0.004

MUFA (g) 25.87 ± 18.12 28.37 ± 17.69 0.072

PUFA (g) 17.54 ± 12.91 17.93 ± 12.14 0.680

VB6 (mg) 2.13 ± 2.00 2.05 ± 1.60 0.506

VB12 (µg) 4.73 ± 4.93 5.08 ± 6.46 0.493

VC (mg) 89.23 ± 89.23 85.18 ± 98.48 0.601

VD (µg) 4.68 ± 5.93 4.62 ± 5.60 0.885

Folate (µg) 395.44 ± 214.39 397.83 ± 247.68 0.902

Caffeine (mg) 116.74 ± 155.17 154.03 ± 207.61 0.003

HDL (mmol/L) 1.42 ± 0.38 1.36 ± 0.41 0.042

Log10 dietary calcium (mg) 2.77 ± 0.30 2.88 ± 0.28 < 0.001

Log10 serum calcium (mmol/L) 0.37 ± 0.02 0.37 ± 0.02 0.015
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lower in obese individuals (OR 0.01; 95%CI 0.00, 0.35), 
and there was no difference in serum calcium levels 
between normal and overweight individuals.

Discussion
We used the data of six cycles in the NHANES database 
to explore the association between HBV infection and 
dietary calcium. From 2007 to 2020, 0.8% of the partici-
pants were positive for hepatitis B surface antigen in the 
survey. The results have confirmed the hypothesis for 
that dietary calcium intake was significantly and nega-
tively associated with HBV infection. From the aspect 
of mechanism, the reason may be that HBV infection is 
related to oxidative stress in vivo [22]. The occurrence of 
gene mutations is one of the main mechanisms by which 
HBV survives and evades host immune responses, and 
oxidative stress may lead to the occurrence and develop-
ment of mutations. Elevated antioxidant levels and inad-
equate antioxidant defense are closely associated with 
HBV gene mutation [23]. Calcium also plays an impor-
tant role in oxidative stress reactions. Studies have shown 

that high-calcium diets can suppress the occurrence of 
oxidative stress reactions in the human body [24, 25]. 
Therefore, dietary calcium can affect HBV infection by 
regulating oxidative stress. Virus replication is also one of 
the possible reasons for the negative correlation between 
dietary calcium intake and HBV infection. Studies have 
shown that calcium is essential for viral replication [26]. 
In addition, HBx protein can activate cellular signaling 
pathways during HBV replication, which are necessary 
for viral infection, and calcium signaling pathway plays 
an important role in these pathways [27]. Our study also 
found that the serum calcium content of the hepatitis B 
positive participants was lower than the hepatitis B nega-
tive participants. The portion of calcium that people con-
sume through food is absorbed by the small intestine and 
enters the bloodstream to become blood calcium. This 
also further confirmed the hypothesis that dietary cal-
cium intake was inversely associated with HBV infection.

From the results, it can be seen that there was a very 
weak correlation between dietary calcium and serum cal-
cium. However, Gebreyohannes’ study showed no cor-
relation between dietary calcium and serum calcium, 
while Byrne FN’s study showed a strong correlation [28, 
29]. Because diet is not the only factor that affects serum 
levels. The homeostasis of serum calcium metabolism 
also depends on other factors such as hormones, and so 
the results may vary slightly from study to study. We also 
found that individual and dietary factors increased the 
protective effect of dietary calcium against HBV infec-
tion. Because dietary calcium must go through a series 
of complex pathways in the process of ingestion, includ-
ing absorption, consumption and storage, it is susceptible 
to other external factors [30]. It is suggested that more 
attention should be paid to the intake of dietary calcium 
in daily diet, such as dairy products, dark green leafy veg-
etables, nuts, green beans and so on [31]. It can be taken 
in combination with foods rich in vitamin D [32], and 
more sun exposure is also one of the ways to promote 
calcium absorption [19].

Sex, race/ethnicity and body mass index differences 
were observed in our study. In the study of dietary cal-
cium, we found that dietary calcium intake to the extent 
reduced the risk of HBV infection in women, but there 
was no significant difference in men. It may be because 
some poor lifestyle habits in men have lowered their 
immune levels, such as frequent dining out, drinking 
alcohol and so on, which fails to reduce the risk of HBV 
infection even if dietary calcium is consumed [18]. 
Moreover, men’s higher life pressure will increase oxi-
dative stress and be more susceptible to HBV infection 
[33]. The serum calcium levels of male HBV infected 
individuals were lower than those of non infected indi-
viduals, while there was no significant difference in 

Fig. 2  Scatter plot of dietary calcium versus serum calcium 
(correlation: r = 0.048, p value < 0.001)

Table 2  Association between HBV infection and calcium (dietary 
and serum calcium) in different models

OR odds ratio, CI confidence interval. Model 1: No covariates were adjusted. 
Model 2: Adjusted for age, sex, race/ethnicity, education level, marital status, 
BMI, smoking, diabetes and hypertension. Model 3: Adjusted for fat, SFA, MUFA, 
PUFA, VB6, VB12, VC, VD, folate, caffeine and HDL, in addition to the covariates 
included in Model 2

Log10 dietary calcium 
intake

Serum calcium 
concentration

OR (95%CI) p value OR (95%CI) p value

Model 1 0.30 (0.19, 0.48) < 0.001 0.12 (0.02, 0.66) 0.015

Model 2 0.49 (0.29, 0.83) 0.008 0.12 (0.02, 0.69) 0.018

Model 3 0.37 (0.19, 0.76) 0.006 0.11 (0.02, 0.63) 0.013
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serum calcium levels between female HBsAg positive 
and negative populations. This sex difference in the 
protective effect of serum calcium can be explained 
by women’s sex hormones and menstrual cycle. It was 
reported that serum calcium levels change at different 
stages of the menstrual cycle under the influence of sex 
hormones [34]. Individual differences may affect the 
measurement of serum calcium, thereby masking the 
phenomenon of lower serum calcium levels in female 
infected individuals. In addition, estrogen reduces 
serum calcium by enhancing the absorption of intes-
tinal calcium [35], pregnancy and lactation can also 
lower serum calcium levels in women [36]. The diver-
sity between race/ethnicity may be related to differ-
ent dietary habits, lifestyles, and economic levels [37]. 
Studies have shown that overweight and obesity are one 
of the important factors affecting HBV infection, and 
high dietary calcium intake can reduce obesity to some 
extent, thereby reducing the risk of infection [38].

Our study had the following strengths: (1) The data 
source was reliable and had a large sample size. NHANES 
is a series of well-designed investigations with a high-
quality assurance and quality control process by CDC of 
the United States, which can ensure the timeliness and 
high quality of the data [39]. (2) The analysis was com-
prehensive. We not only investigated the relationship 
between dietary calcium and HBV infection, but also 
explored differences in serum calcium levels between 
HBsAg positive and negative individuals. (3). According 
to previous studies, this is the first time that the linear 
relationships between calcium and HBV infection have 
been found. And no matter in which model they were 
stable linear association. (4) RCS analysis was used to 
further verify the existence of linear relationship between 
HBV infection and dietary calcium. (5) The factors that 
may affect the results were analyzed hierarchically to 
further explore the impact of different groupings on the 
research results.

Fig. 3  Restricted cubic spline (RCS) analysis of predicted dietary and serum calcium for the risk of HBV infection. We used RCS to further explore 
linear association and all analysis were adjusted for age, sex, race/ethnicity, education level, marital status, BMI, smoking, diabetes,hypertension, 
fat, SFA, MUFA, PUFA, VB6, VB12, VC, VD, folate, caffeine and HDL. a The association of dietary calcium and HBV infection (p for all < 0.016, p 
for non-linearity = 0.642). b The association of serum calcium and HBV infection (p for all < 0.028, p for non-linearity = 0.836). HBV: Hepatitis B Virus
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However, there were some limitations to our findings. 
First of all, the cross-sectional study could not obtain 
exact causal relationships and the conclusive evidence 
was weak. Secondly, dietary calcium data and disease 
history were self-reported by participants and there may 
be a memory bias. People’s reported height tended to be 
higher than the actual value, while their weight tended 
to be lower than the actual value. Thirdly, female par-
ticipants were at different stages of the menstrual cycle, 
which affected the serum calcium measurements. For 
example, an increase in female sex hormones during 
menstruation may lead to a decrease in serum calcium 
levels [34]. Finally, serum calcium only reflects the recent 
status and cannot represent the long-term calcium level, 
but no more suitable measurement index has been found 
yet [40]. Although our research had some shortcomings, 
the results indicated that it is important to pay attention 
to the appropriate intake of dietary calcium in daily life, 
and adjust dietary habits in a timely manner to prevent 
potential problems.

Conclusions
In conclusion, we can see that HBV infection may be 
associated with reduced dietary calcium intake. The cor-
relations were sex-different due to the different living 
habits and hormones in men and women. Race/ethnic 
differences are also a direction worth studying. More 

prospective studies are needed to further verify the asso-
ciations between dietary calcium and HBV infection, to 
lay a certain foundation for exploring the relationship 
between other dietary elements such as SFA, caffeine, 
HDL, and HBV infection, so as to provide a reference for 
the prevention, control and prognosis of HBV infection.
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