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Abstract
Background Nutrition literacy (NL), stemming from health literacy, profoundly influences dietary habits and chronic 
diseases. Despite their pivotal societal role, scant research exists on NL levels among medical personnel. This study 
examined NL levels among tertiary hospital medical staff in Bengbu and identified influencing factors.

Methods Using cluster sampling, all Bengbu tertiary hospitals were selected, with 4–5 departments randomly 
chosen. A structured questionnaire assessed demographic characteristics, while the NL short-form scale (NL-
SF12) evaluated NL. SPSS 26.0 and AMOS conducted statistical analysis, including confirmatory factor analysis and 
Cronbach’s α for reliability. Chi-square tests and logistic regression analyzed group differences and influencing factors.

Results The NL-SF12 demonstrated robust reliability and validity. Of participants, 34.22% were male and 65.78% 
female; 41.03% were doctors and 42.16% nurses. Overall, 45.68% exhibited high NL. Females showed higher 
total NL (OR = 1.47, 95% CI: 1.08–1.98), cognition (OR = 1.66, 95% CI: 1.22–2.24), skills (OR = 1.48, 95% CI: 1.09-2.00), 
and interactive NL (OR = 2.21, 95% CI: 1.53–3.19) than males. Those with a master’s or higher had higher total NL 
(OR = 2.20, 95% CI: 1.33–3.65) and cognition (OR = 3.23, 95% CI: 1.94–5.37) than those with an associate degree or 
less. Pharmacists, inspectors, and technicians had higher total NL (OR = 1.55, 95% CI: 1.06–2.26) and functional NL 
(OR = 1.49, 95% CI: 1.02–2.17). Gender, education level, and career were the influencing factors of nutrition literacy 
among medical personnel.

Conclusions Female medical staff and those with a master’s degree or higher showed higher nutrition literacy (NL), 
particularly in cognition and skills. Pharmacists, inspectors, and other technicians exhibited higher levels of total NL 
and functional NL. Gender, education level, and career were identified as significant influencing factors of nutrition 
literacy among medical personnel. Understanding and considering these factors are crucial for developing targeted 
strategies to enhance nutrition literacy among healthcare professionals. Future efforts to improve nutrition literacy 
through training and interventions should be tailored to the characteristics of different groups to effectively enhance 
the capabilities and proficiency of healthcare professionals in nutrition knowledge and practice.
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Text box 1. Contributions to the literature
• Nutrition literacy is closely related to dietary habits and 
many chronic NCDs, but few people are concerned about 
their nutrition literacy levels, and this study will help to 
evaluate the nutrition literacy levels of healthcare workers, an 
important group in society.
• NL-SF12 appears to be a valid and reliable instrument for 
assessing the nutrition literacy of medical personnel.
• There is an urgent need for decision-making on nutrition 
literacy among male health workers.

Introduction
In the current healthcare environment, the nutrition lit-
eracy (NL) of medical personnel has become a significant 
topic. Particularly in tertiary hospitals, which are high-
level centers of medical service, medical personnel not 
only bear a heavy workload but also play a crucial role in 
disseminating public health education. The NL of medi-
cal personnel in tertiary hospitals directly impacts their 
work efficiency and service quality and subsequently 
affects patient recovery outcomes and the implementa-
tion of health promotion activities.

In recent years, with changes in lifestyle and an increase 
in the incidence of chronic diseases, nutrition issues have 
gained increasing attention from the public and medi-
cal community. Unhealthy diet is one of the major risk 
factors for Noncommunicable diseases (NCDs), such as 
diabetes, hypertension, heart disease, cancer, and other 
conditions linked to obesity, which accounts for 71% of 
all deaths worldwide [1]. The 2030 Agenda for Sustain-
able Development regards NCDs as a major challenge 
for sustainable development [2]. World Health Organi-
zation (WHO) recommends that we have a healthy diet 
like reducing the intake of saturated and trans fats to help 
preventing a range of diet-related NCDs [3–6]. Nutri-
tion literacy is closely related to healthier dietary habits. 
Hence, those with high NL levels may make better nutri-
tion-related decisions [7–10].

NL is an important aspect of health literacy, NL is 
mainly about the understanding, acquisition, and correct 
application of nutrition knowledge [11]. NL is affected 
by many factors including internal factors and external 
factors. Among college students, NL is related to their 
gender [12], birthplace, and nutrition education [13]. 
The change in health behavior is often affected by the 
surrounding environment. To effectively modify behav-
ior, it’s crucial to first identify the factors influencing it. 
This understanding can enhance the application of eco-
system theory within the health sector [14]. Addition-
ally, methods for assessing NL are crucial in public health 
and clinical practice. Considering the burden of surveys, 
NF-SF12 offers an efficient and practical solution [15]. 
This scale includes only 12 items, covering key areas such 

as cognition and skills. Although simplified, these scales 
require rigorous testing to ensure they effectively mea-
sure NL.

In recent years, researchers have concentrated studies 
on NL among college students, pregnant women, and the 
elderly [16–19]. Medical personnel are the indispensable 
group in society, especially in the last three years of the 
COVID-19 pandemic. Good nutritional status is essen-
tial not only for individual health but also a key factor in 
improving the quality and efficiency of medical services 
[20]. Therefore, enhancing the NL of medical person-
nel, especially those on the front lines of medical service 
provision, is particularly important. However, existing 
research shows that despite their expertise in medical 
knowledge, medical staff often lack sufficient nutrition 
literacy, which could affect their professional perfor-
mance and their nutritional guidance to patients [21].

This study aims to explore the level of NL among medi-
cal personnel in tertiary hospitals, analyze its influencing 
factors, and propose strategies and recommendations to 
improve their nutrition literacy, thereby enhancing the 
overall quality and efficiency of medical services. By con-
ducting a comprehensive assessment of the nutritional 
knowledge, attitudes, and behaviors of medical personnel 
in tertiary hospitals, this research hopes to provide data 
support and empirical suggestions for hospital manage-
ment and policymakers, offering a basis for optimizing 
the healthcare service system and advancing the formula-
tion and implementation of public health policies.

Materials and methods
Study design and setting
This cross-sectional study was implemented from May 
to July 2022 in Bengbu, China. Firstly, we selected all ter-
tiary hospitals in Bengbu City using whole cluster sam-
pling, and then 4–5 departments were randomly selected 
from the seven tertiary hospitals.

Participants and procedure
All medical personnel in 4–5 randomly selected depart-
ments were surveyed. Inclusion criteria for the study 
population: (1) being active hospital employees; (2) 
voluntary participation in the survey. This study was 
approved by the Ethics Committee of Bengbu Science & 
Technology Bureau (20220139). Informed consent was 
obtained from all participants.

Sample size
Take the sample size calculation method to calculate the 
minimum sample size required:

 
N =

µ 2
α P (1 − P )

δ 2 × deff
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N is the sample size, when α = 0.05, µ = 1.96, P is 30% of 
the pre-survey NL rate for medical personnel, δ = 0.15*P, 
as calculated, N = 799. Considering the presence of 
incomplete questionnaires, a minimum sample size 
of 879 individuals is necessary, assuming a 10% non-
response rate.

Nutrition literacy assessment
The 12-item Short-Form Nutrition Literacy Assessment 
Scale (NL-SF12) [15] was performed to assess the level 
of NL. The scale was simplified from the Nutrition Lit-
eracy Assessment Scale for adults [22] developed by our 
research group in the previous period, including cogni-
tive domains and skill domains, three dimensions of 
functional, interactive and critical NL, and six dimen-
sions of knowledge, understanding, obtaining, applying, 
interactive skill, and critical skill, with each dimension 
containing two items. Each item was rated on a 5-point 
Likert-type scale i.e.1 = strongly disagree, 2 = disagree, 
3 = neutral, 4 = agree, 5 = strongly agree. For example, item 
1: balanced diet and reasonable nutrition are important 
measures to prevent and control chronic diseases such 
as diabetes and hypertension; item 2: steaming and boil-
ing are healthier ways of cooking than frying and grilling. 
A high score on these two items indicates a given level 

of nutrition knowledge. The level of total NL was judged 
by adding up the sum of the scores for each item, high 
scores indicated a high level of NL, in addition, according 
to the median of the NL score, the scores will be divided 
into two groups, i.e., high-level NL group and low-level 
NL group. The reliability of the scale in this study showed 
that Cronbach’s α was 0.907.

Demographic characteristics
General demographic characteristics were also included 
in the questionnaire, such as gender, marital status (mar-
ried, unmarried, and others), the status of children born 
(one child, two children, and infertile or others), educa-
tion level (associate degree or below, bachelor’s degree, 
and master’s degree or above, career (doctor, nurse, other 
technical personnel such as pharmacists and inspector, 
and administrative personnel), professional and technical 
title (primary and below, middle level, and high-level pro-
fessional title), number of years working (below 5 years, 
5–10 years, 10–15 years, and above 15 years), average 
monthly income (below 5,000 CNY, 5,000–8,000 CNY, 
8,000–10,000 CNY, and above 10,000 CNY).

Statistical analysis
All data was entered into Epidata version 3.1. Measure-
ment data were summarized as mean ± standard devia-
tion. Categorical variables were expressed as frequency 
and percentage. Descriptive statistics were performed to 
determine the distributions of total nutrition literacy and 
the two domains and three levels. Confirmatory factor 
analysis (CFA) was carried out to evaluate the construct 
validity of NL-SF12. Several fit indexes were calcu-
lated, including adjusted goodness-of-fit index (AGFI), 
comparative fit index (CFI), incremental fit index (IFI), 
Tucker-Lewis index (TLI), normal fit index (NFI), and 
goodness-of-fit index (GFI), with their values above 0.9 
considering satisfactory [23]. Internal consistency was 
assessed by 0.70 of Cronbach’s α value for satisfactory 
reliability [24]. The chi-square test was applied to test 
for differences in the groups. Logistic regression analysis 
was conducted to evaluate influencing factors of total NL 
and two domains and three levels. All statistical analyses 
were performed by using SPSS (Version 26.0) and AMOS 
(Version 24.0). A P value of < 0.05 was considered to be 
statistically significant.

Results
Participant characteristics
A total of 1,185 medical personnel completed the sur-
vey. Invalid questionnaires provided by 25(2.1%) medical 
personnel were excluded. As Table  1 showed, a total of 
1,160 medical personnel were included in the study, the 
average age of participants was 36.37 (SD = 8.79) years. 
Of these participants, 34.22% were male and 65.78% were 

Table 1 General demographic characteristics of medical 
personnel (N = 1160)
Characteristics N(%)
Gender Male 397(34.22)

Female 763(65.78)
Marital status Married 872(75.17)

Unmarried 256(22.07)
Other 32(2.76)

Status of children 
born

One child 579(49.91)
Two children 227(19.57)
Infertile or other 354(30.52)

Education level Associate degree or below 213(18.36)
Bachelor’s degree 797(68.71)
Master’s degree or above 150(12.93)

Career Doctor 476(41.03)
Nurse 489(42.16)
Other technical personnel 175(15.09)
Administrative personnel 20(1.72)

Professional and 
technical title

Primary and below 527(45.43)
Middle level 472(40.69)
High level professional title 161(13.88)

Years of working 
experience (Year)

<5 265(22.85)
5~ 311(26.81)
10~ 232(20.00)
15~ 352(30.34)

Average monthly 
income (CNY)

<5000 229(19.74)
5000~ 614(52.93)
8000~ 274(23.62)
1000~ 43(3.71)
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female, 41.03% were doctors, 42.16% were nurses, 18.36% 
had received an associate degree or below, 68.71% had 
received bachelor’s degree, 12.93% had received master’s 
degree or above, 19.74% had average monthly income of 
< 5,000 CNY

Validation of the NL-SF12 scale for the medical personnel
A CFA was conducted to examine the structural valid-
ity of the NL-SF12, Table  2 showed good model-data-
fit and the values of AGFI, CFI, IFI, TLI, NFI, and GFI 
ranged from 0.91 to 0.97. The result of convergent valid-
ity was reported in Table  3, the values of average vari-
ance extracted (AVE) and composite reliability (CR) were 
greater than 0.5 and 0.6, indicating that NL-SF12 has 
good convergence validity. Cronbach’s α was 0.907 for the 
NL-SF12 among medical personnel, suggesting a good 
internal consistency reliability.

NL level of medical personnel
In our study, 45.68% of medical personnel have a high 
overall level of NL. In the cognitive domain and skill 
domain, 47.84% and 43.97% of medical personnel are 
of a high level. Comparing the three levels, it was found 
that 46.03% of medical personnel are of a high level at the 
functional level, and only 24.22% and 17.93% of the medi-
cal personnel had high levels at the functional interactive 
and critical levels.

NL levels of medical personnel with different 
characteristics
Table 4 illustrated the frequency and proportion of medi-
cal personnel with different characteristics who are at 
a high level of NL, as well as their distribution by gen-
der, marital status, status of children born, education 
level, career, etc. The results of the study presented that 
females had higher levels of NL than males in the cog-
nitive domain and skill domain, and the difference was 
statistically significant. Medical personnel with a master’s 
degree or higher had a higher level of NL in the cognitive 
domain than other participants (χ2 = 24.68, P<0.001).

Factors affecting the NL of medical personnel
Multiple logistic regression analysis was performed 
with the level of NL as the dependent variable and gen-
eral demographic characteristics such as gender, marital 
status, status of children born, career, professional and 
technical title, years of working experience, and average 
monthly income as independent variables (Table 5). The 
results showed that females reported higher levels of total 
NL (OR = 1.47, 95% CI: 1.08–1.98), cognition domain 
(OR = 1.66, 95% CI: 1.22–2.24), skill domain (OR = 1.48, 
95% CI: 1.09-2.00) and interactive NL (OR = 2.21, 95% CI: 
1.53–3.19) than male. In addition, medical personnel who 
possessed a master’s degree or above reported higher 

levels of total NL (OR = 2.20, 95% CI: 1.33–3.65) and 
cognition domain (OR = 3.23, 95% CI: 1.94–5.37) than 
associate degree or below. It was worth mentioning that 
pharmacist and inspector technical personnel reported 
higher levels of total NL (OR = 1.55, 95% CI: 1.06–2.26), 
functional NL (OR = 1.49, 95% CI: 1.02–2.17), and inter-
active NL (OR = 1.54, 95% CI: 1.00-2.36) than doctor. We 
also found that medical personnel with between 10 and 
15 years of working experience had lower levels of total 
NL (OR = 0.55, 95% CI: 0.33–0.93) and functional NL 
(OR = 0.58, 95% CI: 0.34–0.96) than those with less than 5 
years of working experience.

Discussion
Validation of the NL-SF12 scale for the medical personnel
The NL-SF12 scale was administered for the first time to 
medical personnel, which is one of the innovations of this 
study. CFA has been recognized as a common method 
for validating the validity of scale constructs [25–27]. As 
we have seen, the NL-SF12 scale has good reliability and 
validity among medical personnel. Specifically speaking, 
the model fit indices for this scale were all greater than 
0.9, indicating the scale is well structured [23]. The values 
of AVE were greater than 0.5, indicating that NL-SF12 
has a good fit [28, 29]. This is also a good basis for ratio-
nalizing the use of measurement tools in the research.

NL level of medical personnel
This study shows that nearly half of the medical person-
nel (45.68%) possess a high overall level of NL. This result 
indicates that most medical personnel have a good grasp 
of nutritional knowledge, which they can apply in their 
practical work. High levels of NL are crucial for improv-
ing the quality of patient care and promoting health 
management. This is also consistent with previous stud-
ies [30–33]. In the cognitive (47.84%) and skill domains 
(43.97%), nearly half of the medical personnel exhibited 
high levels. This may reflect the effectiveness of medi-
cal education and continuous training in enhancing 
the understanding and application skills of nutritional 

Table 2 Construct validity of the NL-SF12 with goodness-of-fit 
indices
AGFI CFI IFI TLI NFI GFI
0.910 0.971 0.971 0.951 0.967 0.955

Table 3 The results of AVE and CR in NL-SF12
Two domains Three levels Six dimensions AVE CR
Cognition domain Functional level Knowledge 0.833 0.909

Understanding 0.847 0.917
Obtaining skills 0.637 0.776
Applying skills 0.656 0.789

Skill domain Interactive level Interactive skills 0.651 0.789
Critical level Critical skills 0.815 0.898
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knowledge among medical personnel. However, the pro-
portion of medical personnel exhibiting high levels in 
the interactive (24.22%) and critical (17.93%) domains is 
relatively low. This indicates potential deficiencies among 
medical personnel in using nutritional knowledge for 
deeper communication and critical thinking. The inter-
active domain requires medical personnel to effectively 
communicate nutritional information with patients or 
colleagues; the critical domain requires them to evaluate 

and integrate complex nutritional information and make 
scientific judgments [34–36].

Evaluation of NL levels of medical personnel with different 
characteristics
NL is closely related to social factors [37]. Both inter-
nal and external factors may affect the acquisition and 
utilization of nutritional knowledge. Overall, 34.22% of 
the medical personnel recruited in our study were male 

Table 4 Nutrition literacy levels of medical personnel with different characteristics
Characteristics N Cognition domain Skill domain Functional NL Interactive NL Critical NL

Total 1160 555(47.84) 510(43.97) 534(46.03) 281(24.22) 208(17.93)
Gender Male 397 166(41.81) 155(39.04) 170(42.82) 67(16.88) 67(16.88)

Female 763 389(50.98) 355(46.53) 364(47.71) 214(28.05) 141(18.48)
χ2 8.80 5.94 2.51 17.75 0.46
P 0.003 0.015 0.285 0.000 0.796

Marital status Married 872 416(47.71) 393(45.07) 404(46.33) 216(24.77) 160(18.35)
Unmarried 256 123(48.05) 104(40.62) 118(46.09) 55(21.48) 42(16.41)
Other 32 16(50.00) 13(40.63) 12(37.50) 10(31.25) 6(18.75)
χ2 0.07 1.74 0.97 2.05 0.52
P 0.965 0.420 0.616 0.359 0.770

Status of children born One child 579 273(47.15) 261(45.08) 266(45.94) 143(24.70) 100(17.27)
Two children 227 119(52.42) 108(47.58) 116(51.10) 63(27.75) 50(22.03)
Infertile or other 354 163(46.05) 141(39.83) 152(42.94) 75(21.19) 58(16.38)
χ2 2.48 3.95 3.71 3.39 3.33
P 0.290 0.139 0.156 0.184 0.189

Education level Associate degree or below 213 70(32.86) 83(38.97) 84(39.44) 41(19.25) 27(12.68)
Bachelor’s degree 797 402(50.44) 360(45.17) 381(47.80) 204(25.60) 150(18.82)
Master’s degree or above 150 83(55.33) 67(44.67) 69(46.00) 36(24.00) 31(20.67)
χ2 24.68 2.66 4.74 3.69 5.19
P 0.000 0.265 0.094 0.158 0.075

Career Doctor 476 225(47.27) 196(41.18) 204(42.86) 101(21.22) 85(17.86)
Nurse 489 240(49.08) 217(44.38) 233(47.65) 125(25.56) 83(16.97)
Other technical personnel 175 82(46.86) 86(49.14) 86(49.14) 49(28.00) 33(18.86)
Administrative personnel 20 8(40.00) 11(55.00) 11(55.00) 6(30.00) 7(35.00)
χ2 0.92 4.43 3.78 93.37 4.37
P 0.820 0.219 0.287 0.000 0.224

Professional and technical title Primary and below 527 236(44.78) 225(42.69) 233(44.21) 117(22.20) 83(15.75)
Middle level 472 232(49.15) 209(44.28) 221(46.82) 122(25.85) 87(18.43)
High level 161 87(54.04) 76(47.20) 80(49.69) 42(26.09) 38(23.60)
χ2 2.36 1.05 1.69 2.16 5.30
P 0.308 0.591 0.430 0.340 0.071

Years of working experience <5 265 117(44.15) 110(41.51) 120(45.28) 62(23.40) 46(17.36)
5~ 311 153(49.20) 132(42.44) 145(46.62) 65(20.90) 51(16.40)
10~ 232 108(46.55) 95(40.95) 95(40.95) 55(23.71) 35(15.09)
15~ 352 177(50.28) 173(49.15) 174(49.43) 99(28.13) 76(21.59)
χ2 2.67 5.64 4.16 4.92 5.04
P 0.445 0.131 0.245 0.178 0.169

Average monthly income <5000 229 98(42.79) 100(43.67) 98(42.79) 46(20.09) 36(15.72)
5000~ 614 288(46.91) 260(42.35) 278(45.28) 149(24.27) 102(16.61)
8000~ 274 147(53.65) 131(47.81) 138(49.72) 74(27.01) 59(21.53)
1000~ 43 22(51.16) 19(44.19) 20(46.51) 12(27.91) 11(25.58)
χ2 6.45 2.31 3.18 3.61 5.61
P 0.092 0.511 0.364 0.307 0.132
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and 65.78% were female. Within the healthcare industry, 
females are likely to be in the majority in nursing fields, 
which are often more closely associated with the dietary 
and nutritional management of patients. However, this is 
not uncommon, and it has been shown in many studies 
of medical personnel [38–41].

In previous studies [42–45], it is not difficult to find 
that females show an advantage in NL. In our study, it 
was found that the NL level of females in cognitive and 
skill domains was significantly higher than that of males, 
because females are more likely to choose a healthy and 
balanced diet [46]. In another word, females are largely 
influenced by socio-cultural factors and pay more atten-
tion to appearance and health, so they pay more atten-
tion to diet and nutrition [47]. This further reveals gender 
disparities in nutritional education and health awareness. 
But there is no difference between females and males in 
the critical NL. Critical NL is a capability that involves an 
individual’s critical thinking skills in acquiring, process-
ing, and evaluating nutrition-related information [48]. 
This literacy encompasses understanding basic nutri-
tional knowledge and assessing the sources of nutri-
tion information, understanding the scientific basis and 

potential conflicts of interest behind nutritional advice, 
and making informed nutritional choices in everyday life. 
Most people are deficient in nutritional knowledge judg-
ment. People focus mainly on nutritional knowledge but 
do not make good use of this knowledge in their lives 
and work, such as how to use nutritional labels to judge 
the nutritional value of food [49]. However, the presence 
of this phenomenon among medical personnel will also 
hinder the transmission of nutritional information to 
patients or their families. In an era where information is 
abundant and food advertising is ubiquitous, the devel-
opment of critical NL competencies, such as informa-
tion assessment skills, scientific understanding, health 
decision-making, and advocacy and action, is essential 
for improving public health and helping people make 
informed and rational nutritional choices in a complex 
and variable information environment. Healthcare pro-
viders and the education sector should strengthen NL 
education in their daily work, focusing on capacity-build-
ing, while feedback and evaluation mechanisms should 
be put in place to ensure that educational activities are 
in line with the actual improvement of the capacity of 
healthcare workers to critical assess NL.

Table 5 Multivariate analysis for variables associated with total NL and two domains and three levels among medical personnel
Characteristics Total NL Cognition domain Skill domain Functional NL Interactive NL Critical NL
Gender (ref. = male)
 female 1.47(1.08 ~ 1.98)* 1.66(1.22 ~ 2.24)** 1.48(1.09 ~ 2.00)* 1.21(0.90 ~ 1.64) 2.21(1.53 ~ 3.19)*** 1.29(0.87 ~ 1.91)
Marital status(ref. = married)
 unmarried 1.39(0.84 ~ 2.29) 1.65(0.99 ~ 2.73) 1.19(0.72 ~ 1.96) 1.62(0.98 ~ 2.69) 1.15(0.63 ~ 2.11) 1.03(0.54 ~ 1.99)
 other 0.60(0.28 ~ 1.30) 1.14(0.54 ~ 2.39) 0.79(0.38 ~ 1.64) 0.72(0.34 ~ 1.52) 1.27(0.58 ~ 2.79) 1.08(0.43 ~ 2.72)
Status of children born (ref. = one child)
 two children 1.28(0.92 ~ 1.76) 1.21(0.88 ~ 1.67) 1.15(0.84 ~ 1.59) 1.30(0.95 ~ 1.80) 1.20(0.84 ~ 1.73) 1.42(0.96 ~ 2.12)
 infertile or other 0.66(0.41 ~ 1.06) 0.85(0.54 ~ 1.36) 0.71(0.45 ~ 1.13) 0.61(0.38 ~ 0.98)* 0.73(0.42 ~ 1.28) 0.99(0.54 ~ 1.83)
Education level (ref. = associate degree or below)
 bachelor’s degree 1.80(1.27 ~ 2.55)** 2.26(1.59 ~ 3.22)*** 1.46(1.04 ~ 2.06)* 1.58(1.12 ~ 2.22)* 1.59(1.05 ~ 2.40)* 1.69(1.05 ~ 2.74)*

 master’s degree or above 2.20(1.33 ~ 3.65)** 3.23(1.94 ~ 5.37)*** 1.64(0.99 ~ 2.71) 1.55(0.94 ~ 2.58) 1.67(0.92 ~ 3.04) 1.78(0.92 ~ 3.44)
Career (ref. = doctor)
 nurse 1.18(0.84 ~ 1.66) 1.18(0.84 ~ 1.66) 1.08(0.77 ~ 1.51) 1.35(0.96 ~ 1.88) 1.05(0.72 ~ 1.54) 1.05(0.68 ~ 1.61)
 Other technical personnel 1.55(1.06 ~ 2.26)* 1.20(0.82 ~ 1.75) 1.45(0.99 ~ 2.11) 1.49(1.02 ~ 2.17)* 1.54(1.00 ~ 2.36)* 1.24(0.77 ~ 1.99)
 administrative personnel 1.77(0.68 ~ 4.60) 0.82(0.31 ~ 2.17) 1.65(0.65 ~ 4.22) 1.86(0.72 ~ 4.79) 1.45(0.51 ~ 4.11) 2.79(1.02 ~ 7.61)*

Professional and technical title (ref. = primary and below)
 middle level 1.07(0.75 ~ 1.54) 1.13(0.79 ~ 1.62) 0.90(0.63 ~ 1.29) 1.19(0.83 ~ 1.70) 1.09(0.71 ~ 1.66) 1.25(0.78 ~ 2.02)
 high level 1.03(0.60 ~ 1.77) 1.24(0.73 ~ 2.15) 0.85(0.49 ~ 1.45) 1.25(0.73 ~ 2.14) 0.98(0.53 ~ 1.83) 1.38(0.70 ~ 2.75)
Years of working experience (Year) (ref. = <5)
 5~ 0.67(0.45 ~ 1.01) 1.22(0.81 ~ 1.83) 0.93(0.62 ~ 1.39) 0.87(0.58 ~ 1.30) 0.69(0.43 ~ 1.12) 0.75(0.44 ~ 1.28)
 10~ 0.55(0.33 ~ 0.93)∗ 1.01(0.60 ~ 1.70) 0.87(0.52 ~ 1.46) 0.58(0.34 ~ 0.96)* 0.72(0.39 ~ 1.32) 0.56(0.28 ~ 1.11)
 15~ 0.88(0.52 ~ 1.51) 1.34(0.78 ~ 2.31) 1.33(0.78 ~ 2.28) 0.88(0.52 ~ 1.50) 1.00(0.54 ~ 1.87) 0.89(0.44 ~ 1.79)
Average monthly income (CNY) (ref. = <5000)
 5000~ 1.03(0.74 ~ 1.42) 1.07(0.77 ~ 1.48) 0.90(0.65 ~ 1.24) 1.09(0.79 ~ 1.51) 1.24(0.83 ~ 1.83) 0.99(0.64 ~ 1.53)
 8000~ 1.27(0.86 ~ 1.87) 1.38(0.93 ~ 2.04) 1.13(0.77 ~ 1.66) 1.31(0.89 ~ 1.93) 1.49(0.94 ~ 2.37) 1.30(0.79 ~ 2.15)
 1000~ 1.16(0.58 ~ 2.35) 1.26(0.62 ~ 2.55) 1.06(0.53 ~ 2.14) 1.17(0.58 ~ 2.36) 1.93(0.87 ~ 4.31) 1.58(0.68 ~ 3.63)
Notes ∗ P < 0.05, ∗∗ P < 0.01, ∗∗∗ P < 0.001. Multiple logistic regression analysis was applied to estimate the OR and 95% CI for nutrition literacy. The final model is 
adjusted for gender, marital status, status of children born, education level, career, professional and technical title, years of working experience, average monthly 
income
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There is a close relationship between educational level 
and NL [50]. Individuals with higher education lev-
els tend to be more health-conscious, including in their 
diet and nutrition. Higher medical education usually 
includes nutrition courses, enabling healthcare profes-
sionals with higher education levels to better understand 
the importance of nutrition both theoretically and in 
practical application. Such courses often cover various 
aspects, including the functions of NL, the establishment 
of healthy eating habits, and the relationship between 
nutrition and diseases [51, 52]. Medical personnel often 
participate in continuing education and professional 
development courses throughout their careers. These 
courses help them update and expand their knowledge of 
nutrition. Healthcare professionals with higher education 
levels are more likely to enhance their professional skills 
through such courses.

One of the interesting things about our results is that 
the level of interactive NL of administrative personnel 
was higher than that of other personnel. This was not 
present in the other studies. Administrative personnel 
may have more opportunities to communicate with col-
leagues about food choices and which diets are healthier. 
However, the study did not show a correlation between 
nutrition literacy and working years or average monthly 
income. In addition, they are exposed to more nutrition-
related policies [53].

Limitations
In this study, the NL-SF12 was first used to comprehen-
sively assess the level of NL among medical personnel 
and to capture the main factors influencing the level of 
NL. There are also some limitations in this study. Firstly, 
the study sample was mainly from tertiary hospitals in 
the Bengbu area, and the results may not apply to other 
areas or different levels of healthcare organizations; sec-
ondly, this is a cross-sectional study, which is not able 
to determine causality, but can only reveal associations 
between the variables; and thirdly, the healthcare profes-
sionals who took part in the study may have a higher level 
of health awareness, which may lead to positive bias in 
the results. Fourthly, the sample size should be expanded 
to allow for more accurate identification of NL levels for 
different characteristics. Finally, clarifying these limita-
tions not only helps to interpret the results more objec-
tively, but also provides directions for improvement in 
future studies.

Conclusions
The study found that female medical personnel reported 
higher levels of total NL, cognition domain, skill domain, 
and interactive NL compared to males. Therefore, gender 
significantly influences NL levels among medical person-
nel. Medical personnel with a master’s degree or above 

demonstrated higher levels of total NL and cognition 
domain compared to those with an associate degree or 
lower. This indicates that higher education levels contrib-
ute to a better understanding and application of nutrition 
knowledge among healthcare professionals. Pharma-
cists, inspectors, and other technicians exhibited higher 
levels of total NL and functional NL. This may be asso-
ciated with the nature of their professions and their spe-
cific needs for nutrition knowledge. Gender, education 
level, and career were identified as significant influencing 
factors of nutrition literacy among medical personnel. 
Understanding and considering these factors are crucial 
for developing targeted strategies to enhance nutrition 
literacy among healthcare professionals. Future efforts to 
improve nutrition literacy through training and interven-
tions should be tailored to the characteristics of different 
groups, e.g., focusing on groups such as males and those 
with less than a master’s degree in education, in order 
to effectively improve the competence and capacity of 
healthcare workers in terms of nutritional knowledge and 
practice.
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