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Abstract: Objective To explore the association between serum 25-hydroxyvitamin D [25(0OH)D] concentration and the risk of
respiratory tract infections (RTISs) in obese populations, analyze the influence of obesity stratification on the relationship between
the two, and provide a scientific basis for the infection prevention and control strategies of RTls in obese populations. Methods
Based on the data of the National Health and Nutrition Examination Survey (NHANES) of the United States from 2009 to 2018,
participants over 20 years old were included as the research subjects. The relationship between serum 25(0OH)D and the risk of RTIs
in obese people was analyzed using multivariable logistic regression, subgroup analysis, restricted cubic spline analysis, and
logistic inflection point model. Results A total of 21 532 research subjects were finally included (12 989 cases in the non—obese
group, 4 629 cases in the grade I obese group, 2 196 cases in the grade II obese group, and 1 718 cases in the grade III obese
group), and there were significant differences in baseline characteristics among the groups (P<0.001). The overall prevalence rate
of RTIs was 17.5%. Compared with the non—-obese group, the serum 25(OH)D levels of obese people at all levels were significantly
decreased, and the proportion of serum 25(OH)D deficiency increased with the aggravation of obesity (up to 16.9% in the grade III
obese group). Serum 25(0OH)D level was a protective factor for reducing the risk of RTls. However, its protective effect showed a
gradient decreasing trend with the increase of obesity degree. Among participants with adequate serum 25(0OH)D, the protective

effect persisted: grade I obesity group (OR=0.75, 95% CI: 0.62-0.88), grade II obesity group (OR=0.78, 95% CI: 0.70-0.86),
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and grade III obesity group (OR=0.82, 95% CI: 0.74-0.90). There was a clear threshold effect in the non—obese group (inflection
point=29.96 nmol/L), the threshold in the grade I obese group shifted down to 25.97 nmol/L, while the grade II and grade III obese

groups showed a linear relationship. Conclusion Obese individuals have a deficiency in serum 25(OH)D, which is closely associated

with an increased risk of respiratory tract infections. Moreover, the higher the degree of obesity, the more limited the protective

effect of serum 25(0OH)D. Therefore, stratified joint intervention strategies need to be developed for obese individuals.
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Table 1 General information of populations with different characteristics (n(%), (x£5)]
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IRAEIL I 4270 (19.8) 2770 (21.3) 822 (17.8) 374 (17.0) 304 (17.7)
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Table 2 Multivariable logistic regression of serum 25(0OH)D level and the risk of respiratory tract infection
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Table 3 Subgroup analysis of serum 25(0OH)D levels and the risk of respiratory tract infections in obese populations
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B g AE AR EZH 25(0H)D % EE7E 29.96 nmol/L
AT 35 1 0. (P=0.014) KT BLE IR B T i
XU FEAR . 35K 52 (OR=0.97, 95%CI: 0.96 ~ 0.98) , 155
FUC(ERS TC B Rl . 1 RNERE $5 5 T 2 25.97
nmol/L(P=0.035) ,{H$3 U5 SR G HA 2 . W3R 4.



PR TR P27 2025 4E5 52 4255 23 ] Modern Preventive Medicine,

2025, Vol. 52, NO. 23 - 4307 -

g m A P for non-linearity: 0.&14 g - B P for non-linearity: é;.oas

D o

wn P o

(=} .

— ~a [
g Q
= R
<) g
9 X 2
2 a"
EQl B ol

g [ g L

g i ! ! ! L | ! L ; L | 1 i L 1 | 1

20 40 60 80 100 120 140 20 40 60 80 100 120 140
Mm;&25(0H)D(nmol/L) Imi&E25(0H)D(nmol/L)

s € ; o| D o

S P for non-linearity. 0.626 = P for non-lineaifty: 0.453

al al
& 3
v} N I
2o 2| M- ffegposts fa e, NININKERN IR,
23 Eal

af af

=i . L — ‘ - : ‘ ; L 1 1 -l 1 ! L |

20 40 60 80 100 120 140 20 40 60 80 100 120 140
M;%25(0H)D(nmol/L) [M%25(0H)D(nmol/L)
WA BLC.DAKUCRHAEREREAL T ALRELL T ACRELL T A RELIM 25(OH)D K55 RTIs KU ) 2 805
2 I3 25(0H)D 7S B AME RTLs SR Y il 20l 5 1]
Figure 2 Curve fitting graph of serum 25(0OH)D and the risk of respiratory tract infection in obese population
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Table 4 Threshold effect analysis of serum 25(0OH)D and respiratory tract infection risk in different obese subgroups
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