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Abstract. Background & objectives: Unhealthy dietary habits might harm a teacher’s health. The present study 
was aimed at college teachers to investigate nutritional status, lifestyle and eating habits and find the associa-
tion of nutritional status with dietary habits and structure. Methods: A cross-sectional survey was conducted 
in vocational college teachers, including 33.3% males and 66.7% females. Lifestyle factors and eating habits 
were assessed through a validated self-administered questionnaire. Bioelectric impedance analysis (BIA) was 
used for body composition analysis. Other anthropometric measurements, including height, weight, BMI, 
and waist circumference, were also assessed according to the standards procedure. Multinomial and linear 
regressions were used for the association between dietary habits and nutritional status. Results: Overall, 5.1% 
of the participants were obese, 31.1% overweight, and 63.9 % had abdominal obesity. Obesity/overweight/
high body fats, poor sleep quality, and neck and back problems were common among the respondents. Work/
and or life stress and lifestyle problems were affecting health status. Animal-source food had a greater risk 
of increasing BMI (AOR = 2.9, P < 0.05) and body fats percentages (AOR = 1.2, P < 0.05). Linear regres-
sion revealed that balanced eating and exercise has a significant negative association with BMI (ꞵ=-1.34, P < 
0.05) and WHR (ꞵ=-1.72, P < 0.05). Low salt intake was having a negative association with BMI (ꞵ=-1.38, 
P < 0.05), percent body fats (ꞵ=-2.2, P < 0.05) and WHR (ꞵ=-0.21, P < 0.05). Similarly, low oil intake was 
negatively associated with BMI (ꞵ=-1.6, P<0.01), percent body fats (ꞵ=-2.1, P < 0.05) and WHR (ꞵ=-0.23, 
P < 0.05). Conclusion: Our findings highlight that college teachers had an unhealthy lifestyle, including over-
weight and obesity, high body fat percentages, poor sleep quality, inactivity, and working stress. Furthermore, 
dietary habits, including balance eating and exercise, low salt and oil, positively improve nutritional status 
while animal-source food negatively improves Chinese college teachers’ nutritional status.
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Introduction

Obesity, a non-communicable chronic disease, 
results from an unhealthy or unnecessary accumula-
tion of fats to the point that it impairs body health 
due to the imbalance of energy intake and body 
energy’s demand (1). Analysis of body composition, 
including BMI and body fats percentages, is critical 
in determining health and nutritional status (2). It is 
difficult to maintain body composition in teachers due 
to decreased energy consumption, resulting in weight 
gain. Therefore, it is necessary to take adequate and 
well-balanced nourishment and maintain a good life-
style by regular exercise (3).

The burden of non-communicable chronic dis-
eases is due to lifestyle and dietary factors (4). Physi-
cal inactivity and sedentary lifestyle are risk factors 
for obesity, global mortality, diabetes, cancer, chronic 
illnesses, cardiovascular diseases, mental health, and 
disability (3). Non-communicable diseases con-
tribute to 70% of deaths worldwide (5). Globally, 
the main modifiable factor in ill health and death 
is unhealthy eating (6). Controlling the risk factors 
such as unhealthy eating, lack of exercise, alcohol con-
sumption, smoking and drugs usage can reduce early 
death by fifty percent (7). University teachers take an 
inadequate diet and engage in inappropriate physical 
activities, which contributes to obesity (8).

Teachers also serve as role model for students. 
Therefore, their nutritional statuses, eating habits 
and lifestyle might impact the students as well. There 
might be other influencing lifestyle and eating habits 
that affect the nutritional status of the college teach-
ers. The current study aimed to investigate nutritional 
status, lifestyle and eating habits and find the associa-
tion of nutritional status with eating habits and diet 
structure in Chinese vocational college teachers.

Methodology

Study design, setting and location

A cross-sectional study was carried out in voca-
tional college teachers, including lectures, assistant 
professors and professors from the pharmacy, food 

science, and management departments of Jiangsu 
Food and Pharmaceutical Science, College, Huaian, 
China. The respondents were invited by common com-
munication applications in China, such as WeChat 
and QQ apps. The data was collected between March 
2018 and July 2018. Study participation was volun-
tary, confidential, and anonymous. For this study, a 
total of 350 healthy teachers from both gender years 
were accessed. A total of 16 respondents was excluded 
because of the missing details. The response rate was 
30.9 %. The final numbers for dietary pattern analysis 
were 108. Each individual signed an informed letter 
of consent.

This study was conducted according to the guide-
lines laid down in the Declaration of Helsinki. The 
ethical review committee approved all procedures 
involving research study participants of Jiangsu Food 
and Pharmaceutical Science College, Huaian, China 
(Institutional Review Board #2019JFPC003). 

Data Collection

Pretesting of questionnaires

The questionnaire prepared by an expert panel 
was pretested on 20 volunteers before beginning the 
survey. After pretesting, the necessary modification 
was carried out. Data were collected by professional 
food and nutrition experts. The data was collected in 
the Chinese language for ease.

Socio-demographic and lifestyle factors

A previous validated semi-quantitative and self-
administered questionnaire was revised and used for 
collecting information (9). Socio-demographic infor-
mation consisted of age and gender. Lifestyle informa-
tion was comprising of smoking status and smoking 
quit plan, alcohol status, knowledge about the limit 
of alcohol (male < 25g alcohol, female < 15g alcohol), 
sleeping duration (< 6 hours, 6 hours, 7-8 hours and 
more than 8 hours), sleep quality physical exercise 
(daily, 5-6 days/week, 3-4 days/week, 1-2 days/week 
and no exercise), exercise duration and intensity, work-
load, the pressure at work, factors causing stress in life/



Progress in Nutrition 2021; Vol. 23, N. 3: e2021122 3

work, checkup /physical examination, history of dis-
eases, and satisfaction from health care services.

Anthropometry

Height was measured in cm to the nearest 0.1 
cm by stadiometer by removing unnecessary clothing. 
Weight was measured to the nearest 0.1 kg wearing a 
minimal dress. A body composition analyzer (Tanita 
BIA MC-780MA, China)(4) was used to measure 
body composition, including BMI, body fats percent-
ages, fat-free mass and BMR. BMI (Kg/m2) was cat-
egorized as underweight (< 18.5), normal (18.5-23.9), 
overweight (24.0-27.9) and obese (> 28.0) according 
to Asian cutoffs (4). Abdominal obesity was defined as 
individuals having WHR (> 94.0 for males and >80 for 
females) were considered obese (10).

Dietary structure and individual’s food habits assessment

Food habits were measured by a validated ques-
tionnaire in yes/no format (9, 11). Individuals’ daily 
habits included diversified food, including cereals, bal-
anced eating and exercise, eating more fruits, eating 
meat products, less salt intake, less oil, sugar control, 
limit alcohol, and adequate water (1500-1700ml) were 
measured. The diet structure was measured by three 
categories: vegetable-based food, animal-based food 
and balanced vegetable and animal food. Vegetal-
based foods such as sweet potato, soybeans, vegetables, 
and fruits. Animal-source foods such as poultry meat, 
aquatic products and eggs. The third pattern was based 
on a balanced intake of vegetable and animal-based 
food.

Statistical Analysis

Statistical package for social sciences was used for 
statistical analysis (Version 21; SPSS Inc., Chicago, IL). 
Descriptive data were expressed as N (%) and mean ± 
SD. Binary logistic regression assessed the association 
between diet structure with nutritional status, control-
ling for confounders. Multiple linear regressions were 
used to find the association of nutritional status with 
dietary habits, controlling for confounders. Two-tailed 
P < 0.05 was considered significant.

Results

General characteristics of the study population

The general characteristics of the study partici-
pants have shown in Table 1. Males had significantly 
higher (P < 0.5) BMI, body fats percentages (higher 
than recommended by Tanita), WHR, fat-free mass 
and basic metabolic rate (BMR). The mean BMI 
(25.5) in male respondents were more elevated from 
the recommended BMI. Overall, 5.1% of the partici-
pants were obese, 31.1% were overweight, and 63.9 % 
had abdominal obesity. More than half of the respond-
ents were sleeping for less than 7 hours a day. The 
majority of the respondents were not doing an exer-
cise (60.1 % males and 76.2 % females). Smoking was 
common only in 22.2 % of males. Only 25% of males 
and 40.3 % of females were satisfied with the institute’s 
health care resources and services.

Eating and food habits have shown in supplemen-
tary Table 1. The majority of the respondents reported 
that they eat regular breakfast (94.6 % males;80 % 
females). Male participants take much pressure in work 
as compare to female participants (Supplementary 
Figure 1). More than 50 % of respondents stated pub-
lishing a research paper and the workload as critical 
determinants of stress (Figure 1). Neck and back pain 
was prevalent in 35.2 % of respondents. Respond-
ents (17.6 %) had related digestive disorders, 6.5 % 
had hypertension, and 33.3 % had poor sleep quality 
(Figure 2). Life/work stress (45.5 %), lifestyle prob-
lems (49.1 %), physical condition (20.4 %) and lack 
of health guidance (26.4 %) were the factors affect-
ing health among the respondents (Supplementary 
Figure  2). The internet was the primary source of 
nutrition and health information, followed by health 
professionals’ information and printed materials (Sup-
plementary Figure 3).

Association between nutritional status and diet structure

Multinomial logistic regression was conducted to 
find an association between nutritional status and diet 
structure, adjusted for gender, age, smoking, drink-
ing and exercise (Table 2). Diet structure consisted 
of three groups vegetable-based foods, animal-based 



Table 1. General characteristics of the study population

Male (33.3%) Female (66.7%) P-value

Age 40.9±7.5 36.6±6.1 0.002a

Sleeping per day

sleep time <six hours 4 (11.1) 9 (12.5) NSb

6≤ sleep time <7 hours 15 (41.7) 39 (54.2)

7≤ sleep time <8 hours 15 (41.7) 23 (31.9)

sleep time ≥8 hours 2 (5.60 1 (1.4)

Smoking
No 28 (77.8) 72 (100) NSb

Yes 8 (22.2) 0 (0)

Smoking plan
No 28 (77.8) 72 (100) NSb

Yes (but hard to quit) 8 (22.2) 0 (0)

Frequency of drinking every 
week

< once/ week 7 (19.4) 63 (87.5) <0.0001

1-2 times/week 16 (44.4) 7 (9.7)

3-4 times/week 11 (30.6) 1 (1.4)

≥5 times/week 2 (5.6) 0 (0.0)

Knowledge about the limit 
value of drinking

Yes 13 (36.1) 12 (16.7) 0.032 b

No 15 (41.7) 48 (66.7)

Not sure 8 (22.2) 12 (16.7)

Frequency of exercise every 
week

No exercise 9 (25.0) 37 (51.4) 0.029

1-2day/week 13 (36.1) 19 (26.4)

3-5day/week 10 (27.8) 12 (16.4)

≥6day/week 4 (11.1) 2 (2.8)

Not sure 0 (0) 2 (2.8)

Workload (subjective 
evaluation)

Very relaxed 1 (2.8) 0 (0)

Comparatively relaxed 6 (16.7) 12 (16.7) NS b

Normal 11 (30.6) 30 (41.7)

Relatively heavy 14 (38.6) 26 (36.1)

Much heavy 4 (11.1) 4 (5.6)

Do you feel pressure at work? 
(subjective evaluation)

No pressure 2 (5.6) 5 (6.9)

It’s a little stressful, but it’s a good 
self-help

10 (27.8) 30 (41.7) NS b

There is often a sense of pressure in 
work, which can be self-relieving 
in general

18 (50.0) 27 (37.5)

Much pressure 6 (16.7) 10 (13.9)

Physical examination 
regularly or not in the past 
3 years

Yes 33 (91.7) 66 (91.7) NS b

No 3 (8.3) 6 (8.3)

If you have discomfort or 
pain in your body, you will:

See the doctor immediately 8 (22.2) 19 (26.4) NS b

Self-care 27 (75) 47 (65.3)

Do not go to a doctor until the 
severity

1 (2.8) 6 (8.3)



Male (33.3%) Female (66.7%) P-value

Improvement in school’s 
health care resources 

Satisfi ed 9 (25.0) 29 (40.3) NS b

Need improvement 16 (44.4) 18 (25.0)

Not clear 11 (30.6) 25 (34.7)

BMI (Kg/m2) 25.5±2.7 22.5±2.8 <0.001 a

BMI

Underweight (<18.5) 0 (0.0) 3 (4.2) <0.001

Normal (18.5-23.9) 13 (33.3) 48 (66.7)

Overweight (24.0-27.9) 15 (41.7) 19 (26.4)

Obese (>28.0) 9 (25.0) 2 (2.8)

WHR 0.87±0.05 0.85±0.05 0.018 a

WHR
Normal 32 (88.9) 7 (9.7) <0.001

Abdominal obese 4 (11.1) 65 (90.3)

Percent body fats 24.8±4.7 30.0±5.5 <0.001 a

Fat free mass 57.1±6.2 40.6±3.9 <0.001 a

BMR 1602.7±135.3 1246.5±83.3 <0.001 a

a =Student t-test; b =Chi-square or Fisher Exact test

Figure 1. Determinants of stress among Chinese college teachers
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Figure 2. Prevalence of various diseases among Chinese college teachers

Table 2. Association of diet structure with nutritional status

ꞵ
AOR (95 % Confi dence 

Interval) P-value

Relation with vegetable-based food

BMI 0.385 1.5 (0.7-3.2) 0.342

Percent body Fats 0.052 0.3 (0.5-1.8) 0.199

WHR 0.076 1.1 (0.4-3.0) 0.885

Relation with animal-based food

BMI 1.064 2.9 (1.1-7.3) 0.025

Percent body Fats 0.129 1.1 (1.0-1.3) 0.030

WHR 0.658 1.9 (0.6-6.7) 0.302

Reference is a balanced vegetable and animal food.
Adjusted for gender, age, smoking, drinking and exercise

food and a balance of animal and vegetable food. Th e 
results showed that participants took animal-based 
food had great risk of increasing BMI (AOR = 2.9, 95 
% C.I. = 1.1-7.3, P<0.05) and body fats percentages 
(AOR = 1.2, 95 % C.I. = 1.0-1.3, P<0.05). Th ere was 
no relationship (P>0.05) of nutritional status based on 
BMI, percent body fats and WHR with diet structure 
based on vegetables.

Association between nutritional status and food habits

Linear logistic regression was performed to fi nd 
the association of daily food habits with nutritional 
status, controlling age, gender, smoking, drinking and 
exercise (Table 3). Th e analyses revealed that balanced 
eating and exercise has a signifi cant negative asso-
ciation with BMI (ꞵ=-1.34, 95 % C.I.=-2.4--0.24, 
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Table 3. Association of daily food habits with nutritional status

N ꞵ1 (95% C.I.) ꞵ2 (95% C.I.) ꞵ3 (95% C.I.)

Diversified food -0.30(-1.5-0.86) 0.26 (-1.96-2.5) 0.04 (-0.15-0.24)

Yes 33

No 75 

Balance eating and exercise -1.34 (-2.4--0.24)* -1.84 (-3.93-0.26)# -1.72 (-3.5-0.012) #

Yes 71

No 37 

Eat more fruits -1.63 (-1.22-0.89) 0.79 (-1.2-2.8) 0.02 (-1.6-0.19)

Yes 45

No 63

Eat meat products -0.67 (-1.75-0.42) -0.60 (-2.67-1.46) -1.53 (-0.33-0.026) #

Yes 39

No 69

Less salt -1.38 (-2.42--0.335)** -2.2 (-4.2--0.21)* -0.21 (-0.34--0.038)*

Yes 69

No 39

Less oil -1.6 (-2.6--0.42)** -2.1 (-4.3-0.33)* -0.23 (-0.42--0.037)*

Yes 77 

No 31

Sugar control -0.52 (-1.6-0.58) -1.4 (-3.6-0.56) -0.05 (-24-0.13)

Yes 69

No 39

limit alcohol -0.70(-1.8-0.39) -1.2 (-3.3-0.88) -0.03(-0.22-0.15)

Yes 70

No 38

Adequate water -0.29 (-1.37-0.78) -1.1 (-3.1-0.94) 0.013(-1.9-0.17)

Yes 65 

No 43

ꞵ1=BMI; ꞵ2=Percent body fats; ꞵ3=WHR; *=P<0.05; **P<0.01; #=P<0.1
All models adjusted for age, gender, smoking, drinking and exercise.

P < 0.05), partial negative association with percent 
body fats (ꞵ=-1.84, 95 % C.I.= -3.93-0.26, P < 0.05) 
and WHR (ꞵ=-1.72, 95 % C.I.= -3.5-0.012, P < 0.05). 
Less intake of salt was negatively associated with BMI 
(ꞵ=-1.38, 95 % C.I.=-2.4--0.335, P < 0.05), percent 
body fats (ꞵ=-2.2, 95 % C.I.= -4.2--0.21, P < 0.05) 
and WHR (ꞵ=-0.21, 95 % C.I.= (-0.34--0.038, P < 
0.05). Less oil intake was negatively associated with 
BMI (-1.6, 95 % C.I.= -2.6--0.42, P<0.01), percent 
body fats (ꞵ=-2.1, 95 % C.I.= (-4.3-0.33, P < 0.05) and 
WHR (ꞵ=-0.23, 95 % C.I.= (-0.42--0.037, P < 0.05).

Discussion

The current study investigated body mass index 
(BMI), body fats percentages and waist to hip ratio 
(WHR) based on nutritional status, dietary struc-
ture, dietary habits and lifestyle factors in professional 
teachers. Furthermore, we investigated the association 
between dietary structure and habits with nutritional 
status. We found that male teachers had higher BMI, 
body fats percentages and central obesity than female 
teachers. Regular breakfast was common in teachers. 
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Most of the teachers had slept less than the recom-
mended sleep. Neck and back pain problems followed 
by digestive and poor sleep quality were prevalent 
among the respondents. Workload and publishing sci-
entific citation indexed research publications were the 
primary determinants of stress among teachers. Life/
work stress and lifestyle problems were prominent 
factors affecting health. Nutritional status parameters 
were having a negative association with animal-based 
dietary structure. Moreover, dietary habits including 
balance eating and exercise, intake of low salt and oil 
were the significant factors having a negative associa-
tion with nutritional status, controlling for confound-
ing factors.

Obesity is more prevalent in college and univer-
sity teachers because of the correlating factors, such 
as sedentary lifestyle, excessive food intake and age 
(12). Obese and overweight faculty members are less 
confident in making healthy food choices than normal 
teachers (13). The prevalence of overweight and obe-
sity in our study was 31.5% and 10.2%, respectively. 
Earlier, a Chinese study reported that 36.1% of the 
university teachers were overweight, and 5.2% were 
obese (14). These figures are quite high, which could 
further lead to hypertension, diabetes and other car-
diovascular diseases.

Lifestyle greatly influences health and nutritional 
status. Lifestyle refers to a region’s inhabitants’ charac-
teristics in a specific time and places (15). Several posi-
tive lifestyle factors can promote good health, while a 
negative lifestyle deteriorates good health. Sleeping is 
one of the lifestyle factors which might have an impact 
on health and nutritional status. Less than 6 hours of 
daily sleep is considered a short sleep. In the current 
study, 12% of teachers had < 6 hours of sleep, while 50 
% had less than 7 hours of sleep duration per day. Also, 
33.3% of teachers had poor sleep quality. Previously, it 
has reported that short and long time stays in bed and 
poor sleep quality leads to obesity (4). 

Stress impacts negatively on health. Stress 
increases the risks of ulcers, atherosclerosis combined 
with a high-fat diet and sedentary lifestyle, psychiatric 
illnesses, tumor development, and suppressing natu-
ral killer cells (16). In this study, life/work stress was 
a prominent factor that negatively affects the teach-
ers’ health status. There might be different factors that 

could lead to stress in this population. Many respond-
ents stated workload and publishing of a scientific 
paper as a source of stress. Earlier, a study reported 
academic workload, scientific research, physical exer-
cise and lack of routine breaks as sources of stress 
WHR in teacher’s population (17).

Dietary habits may be key to determining health 
and nutritional status (10). Eating habits and nutri-
tional status have been investigated previously (18). 
We also investigated the association of daily eating 
habits with BMI, body fats percentage and. One of 
the eating habits having a negative association with 
obesity parameters was the intake of oil among teach-
ers. Previously, it was found that overweight individu-
als consume more oil than normal individuals (19). 
These findings are similar to our study; we also found a 
negative association of oil intake with BMI, body fats, 
and WHR. Balance eating and exercise also negatively 
associated with nutritional status based on BMI, body 
fats, and WHR. Exercise, along with a balanced diet, 
is critical to maintaining healthy body composition. It 
has been shown that exercise training greatly reduces 
body fats levels in overweight and obese individuals 
(20). Taking an imbalanced diet may cause weakness 
and obesity. Moreover, exercise is a basic tool for health 
promotion (21). Another dietary habit of having an 
association with BMI and body fats was an intake of 
salt. Low intake of salt reduces obesity in teachers. A 
study in adults showed that increasing 1g/day of salt 
increases the risk of obesity by 26 %. Also, 1 g/day of 
salt increases 0.91 kg and 0.32 kg body fat(22). There-
fore, high intake of salt is a potential risk of obesity 
in teacher’s population. Animal-source dietary pattern 
increases the risk of obesity. In our study, we also found 
that dietary structure based on animal food had a posi-
tive association with increasing body fats percentages 
and BMI. Similar to these figures, a study in the US 
found meat consumption as a risk factor for obesity 
in adults (23). Another study reported that protein 
derived from animal sources increases global obesity 
among adults in (24). The risk factors, as mentioned 
above, should be targeted in a proper way to reduce 
obesity in the targeted population.

There were certain limitations in the current study. 
First, the response rate in the study is low. Second, this 
study was a cross-sectional study that cannot give the 
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causal impact of the determinants of nutritional status 
in the targeted population. Third, the study cannot be 
generalized to the whole teaching community because 
it was conducted in one institute. However, the current 
study is the first study investigating body composition, 
factors affecting health and nutritional status in Chi-
nese college teachers.

Conclusion

The prevalence of overweight and obesity was 
high in Chinese college teachers. The body compo-
sition, sleeping and exercise duration of teachers was 
not satisfactory. Also, academic workload and task for 
publishing research papers were the primary sources 
of stress, ultimately affecting their health and nutri-
tional status. Animal source diet structure was having 
a positive association with nutritional status. Balanced 
eating and exercise, low oil and salt intake, lower BMI 
and body fats percentages, proper nutrition and health 
guidance might help in the attainment of healthy body 
composition and lifestyle in the targeted group.
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