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Background: Nutrition is critical to prevent some chronic diseases. Nutrition literacy refers to ability to gain, understand and evaluate nutrition facts to choose appropriate foods. Nutrition literacy has recently drawn the attention of professionals with respect to health promotion. The purpose of this study was to investigate nutrition literacy and potentially related demographic factors among workers of a steel company in Chaharmahal and Bakhtiari province, southwest Iran.

Methods: In this descriptive-analytical study in 141 workers of Taraz Steel company in 2021, participants were selected by convenience sampling and a self-report nutrition literacy scale nativized to Iranians was used to collect data. Data were analyzed by SPSS 22 using Mann-Whitney U test, Kruskal-Wallis test and Spearman's correlation coefficient.

Results: About 75% of workers had adequate nutrition literacy and around 24% inadequate nutrition literacy. The highest percentage of mean score was obtained for determination of food groups (85.4%) and the lowest for calculation of food units (47%). The mean score of nutrition literacy was significantly higher in people with higher education (P = 0.020). Also, people with adequate monthly salary attained a higher mean score on determination of food groups (P = 0.021) and higher overall nutrition literacy (P = 0.003) compared to other people. No relationship was observed between nutrition literacy and body mass index as well.

Conclusion: Most workers have adequate nutrition literacy but their scores on calculation of food units are relatively low. It is essential for policymakers to collect information on the level of nutrition literacy in different populations, especially Iranian workers, to reduce the prevalence of nutrition-related chronic diseases.
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Background

One per five deaths worldwide occurs due to unhealthy nutrition (1). Besides poor nutrition, obesity, and other nutrition-related conditions contribute significantly to poor health globally (2). In general, educational interventions contribute positively to increasing nutrition knowledge but do not necessarily result in enhanced dietary intake because of failure to link nutrition-related knowledge, skills and making critical decisions regarding dietary intake (3). Taken together, these concepts are called nutrition literacy and are critical to enhance the outcomes of relevant interventions. Nutrition literacy refers to ability to obtain, process, and understand nutrition information and skills needed to make appropriate nutrition decisions (4). Nutrition literacy refers to food-related knowledge and skills applied to select healthy diets including meal volume, knowledge on food labels, reliability of nutrition information, and rudiments of nutrition information (5, 6). Nutrition literacy assists in maintaining and improving health through selection of the right foods (7).

It has been found that individuals, subpopulations and communities with higher nutrition literacy are more able to understand the nutrition facts and consequently to follow a healthy diet (8). These people have higher knowledge about the relationship between poor diet and disease; therefore, nutrition literacy can help reduce disease burden and improve economic and health inequalities in poor communities (9). Low nutrition literacy may lead to adverse health impacts and increase in prevalence of chronic diseases (10, 11). As most chronic diseases can be prevented by proper diet, some research has shown a link between socioeconomic status (SES) and food quality, food selection, and nutrition literacy so that people of a low SES tend to consume lower-quality foods compared to those of a high SES (12).

Some studies have shown that nutrition literacy interventions may assist people of low SES in improving their nutrition (13, 14). In recent years, various tools have been developed and used to assess the level of nutrition literacy in different countries including Evaluation Instrument of Nutrition Literacy on Adults (EINLA) that is a commonly used and reliable research instrument to investigate nutrition literacy. The scale has been codified and validated for Turkish populations by Cesur et al. (15) and its nativized version to the Iranian population (16) was used in the present study.

Investigating the status of and gaining knowledge about nutritional literacy is critical to adopt effective educational interventions to improve the nutritional behavior and patterns of individuals, subpopulations and communities. A previous study in Iran showed that various inappropriate eating habits including high consumption of unhealthy foods, lack of eating breakfast, and low consumption of fruits, vegetables, dairy products, and whole grains are common inappropriate nutritional habits among Iranian adults (17).

According to the available evidence, few studies have so far been done to investigate nutritional literacy in the Iranian adults, especially the workers.

Because workers usually have a low SES and have comparably less time to think about their health and improve their nutritional health and nutritional behaviors due to busy schedules, appropriate educational interventions must be designed, evaluated and implemented to improve their nutritional literacy status through gathering of relevant information. The aim of this study was to investigate nutrition literacy and its relationship to demographic variables among workers of a steel company in Chaharmahal and Bakhtiari province, southwest Iran.



Methods

A cross-sectional, descriptive study was conducted in workers of Taraz Steel company, Iran between January, 2021 and March, 2021. First, the study protocol was approved by the Vice Chancellor for Research and Technology of Shahid Sadoughi University of Medical Sciences (Ethics code: IR.SSU.SPH.REC.1399.187), and then the necessary coordinations were made to administer the questionnaires. To this end, the studied factory was visited in person. Due to the limited size of the study population, all workers (n = 141) were enrolled in the study by census sampling method. Inclusion criteria were being literate and volunteering to participate in the study, and the exclusion criteria were lack of complete filling out of the questionnaires and withdrawing from study.

After obtaining written informed consent to participate in the study from the workers, explaining the objectives of the research to them, and ensuring them of the confidentiality of their answers to the items, the researcher distributed the questionnaires among the workers and allowed them 10 min to fill out it. The questionnaire used was a self-report research instrument, and if there were any problems with understanding the items while filling out the questionnaire by the participants, the necessary explanations were provided by the researcher to them. All the questionnaires were given back and data drawn from 141 questionnaires were analyzed.

In this study, the EINLA was used to measure nutritional literacy (16). This questionnaire was developed and standardized in Turkey by Cesur et al. (15) and in Iran, Hemmati et al. nativized and used it to measure nutritional literacy of teachers. After translation-back translation, the reliability of the questionnaire was investigated by calculating its internal consistency (Cronbach's alpha coefficient = 0.73), showing the acceptable reliability of the tool for the Iranian population (16).

The questionnaire has two parts: (1) Demographic characteristics checklist (age, gender, education level, monthly salary, marital status, work experience, family dimension, working hours per day, shift work, medical history, smoking, physical activity, referring to physician, communicating with others and general health status) and (2) The main scale (consisting of 35 items) to measure nutrition literacy (16). The 35 items were divided into five sections: General nutrition information (10 items). This section addresses the respondent's nutritional knowledge (For example: Which are the best sources of healthy fat? a. Margarine, b. Animal fat, c. Corn oil, d. Olive oil).

Ability to read and understand nutrition (six items); in this section, first a short text was provided to the respondent and he/she was asked to answer the items related to the text. Understanding food groups (10 items); in this section, 10 images related to foods were provided to participants to assign them to the relevant food group. Determination of food groups (three items); in this section, the respondent answers the items related to the daily requirement of the body to each food unit (For example: milk and dairy products should be consumed daily. a. 1 unit, b. 2–3 units, c. 4 units, d. 5 units). Calculation of food units (six items); this section is aimed to evaluate ability to calculate body mass index (BMI) as well as ability to calculate the amount of calories and other information on a food label. Answers to the items are scored either 1 (correct) and 0 (incorrect/I don't know), with minimum and maximum attainable scores on the whole scale being 0 and 35, respectively. The cut-off point of the scale is 24; i.e., a score <24 indicates inadequate nutrition literacy and a score of 24 or higher does adequate nutrition literacy (18, 19).

Data were coded and then analyzed using SPSS version 22. First the normality of data distribution was first analyzed by the Kolmogorov-Smirnov test. Then Mann-Whitney U test was run to examine inter-group variance, Kruskal-Wallis test to do comparisons among three or more groups, and Spearman's correlation coefficient to examine the correlations between variables. P < 0.05 was considered significance level.



Results

The mean age of our participants was 35.06 ± 5.85 years. Also their average work experience was 9.91 ± 6.09 years, their average family size 3.25 ± 1.57 individuals, and their average working h per day 9.91 ± 6.09 h. Other demographic information is shown in Table 1.


TABLE 1 Descriptive statistics of the participants socio-demographic and other variables.
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In general, the mean nutrition literacy of our participants was 27.10 ± 3.74 (range: 0–35). Around 75% (n = 106) of them had adequate nutrition literacy and about 25% (n = 35) inadequate nutrition literacy. The mean score of nutrition literacy was higher in individuals with postgraduate education than in other individuals (P = 0.02, Table 2).


TABLE 2 Comparison of average nutrition literacy and its dimensions in workers by demographic variables.
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As well, individuals with a sufficient monthly salary had a higher mean score on determination of food groups (P = 0.021) and higher overall nutrition literacy (P = 0.003) compared to others. The mean score of ability to calculate food units and read food labels (P = 0.036) and total nutrition literacy (P = 0.043) was higher in workers without shift work than in those with shift work. The mean score on determination of food groups was higher in workers without a history of disease (P = 0.003). Other demographic variables (gender and marital status, smoking, level of physical activity, referring to physician, communicating with others and general health status) did not show a significant relationship to nutrition literacy and its dimensions (P > 0.05). The determination of food groups (85.4%) and the calculation of food units (47%) had the highest and lowest percentages of mean scores, respectively (Table 2).

Regarding the correlation between the five dimensions of nutrition literacy and total nutrition literacy, Age showed a direct, significant correlation with general nutrition information (r = 0.195). Also family size had an inverse, significant correlation with the ability to read and understand nutrition facts (r = −0.163) and determination of food groups (r = −0.184). Working h per day showed an inverse, significant correlation with determination of food groups (r = −0.165), ability to calculate food units and read food labels (r = −0.252), and total nutrition literacy (r = −0.186). There was no significant correlation between nutrition literacy scores and its dimensions and BMI (P > 0.05) (Table 3).


TABLE 3 Spearman's correlation coefficients between nutrition literacy scores and its dimensions with age, work experience, family size and working hours per day.
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Discussion

To the best of our knowledge, the present study is first to investigate the nutrition literacy of Iranian workers. In this study, the participants' mean score of nutrition literacy was 27.10 ± 3.74 (maximum attainable score: 35) and most (77.43%) of them had satisfactory nutrition literacy. In agreement with the present study, the results of a study in Iran on 110 primary school teachers showed that 77.3% of them had adequate nutrition literacy (16). A study in Portuguese adults showed that almost half of participants had acceptable and high nutrition literacy (20). Besides that, 79.8% of people aged 18–64 (21) and 48% of adults in the lower Mississippi Delta, USA have been reported to have adequate nutrition literacy (22). This inconsistency in nutritional literacy levels obtained in different studies can be explained by the different characteristics of the study populations and the various nutritional literacy tools used.

Today, people can easily access information about nutrition and healthy eating habits through searching the Internet. Acceptable nutrition literacy represents the capability to understand nutrition information and food groups, read food labels, and identify appropriate food units, and ultimately to make informed decisions and/or support others in choosing the right food (22, 23). In the present study, the highest level of nutrition literacy was obtained for the determination of food groups, while the lowest level for the calculation of food units. In a study on seminarians in Iran, the highest score of nutrition literacy was obtained for the knowledge of food groups and the lowest score for the knowledge and skills of food units measurements (24). Other studies have shown that the minimum correct answers are related to items on the calculation of food units and the understanding and evaluation of food labels (16, 25).

High nutrition literacy is believed to help people choose healthier foods and consume fewer calories (19). Research in low-income adults has revealed that people with low nutrition literacy consume less fruits and vegetables than the recommended amounts. They are also less likely to appropriately read food labels (26). The findings of our study showed that there was a significant relationship between workers' education level and their nutrition literacy. Similarly, in other studies a direct correlation has been reported between the level of nutrition literacy and education level (16, 22). Two independent studies on American women and Taiwanese university students showed that people with higher education had better eating habits (27, 28). In other words, people with higher education are more able to gain and understand the nutritional information they need and use that information appropriately when making food-related decisions. Education is one of the most important determinants of health literacy and nutrition literacy. Therefore, planning for and implementing educational interventions for people with low nutrition literacy should be given priority to improve their nutrition literacy. The current study showed that people with low monthly salaries had lower nutrition literacy compared to other people. In this regard, one study in Greece showed that annual salary was inversely correlated with nutrition literacy (29). People with low income are more likely to adopt unhealthy eating habits and attitudes, and to have limited access to nutrition information and some foods, which can adversely affect their nutrition literacy. In the present study, no significant relationship was observed between nutrition literacy and BMI. Consistent with this finding, no significant relationship between BMI and nutrition literacy has been reported in similar studies (20, 21, 30). However, some other studies have shown a direct, significant correlation between nutrition literacy and BMI (8, 31). Because BMI is not affected only by the level of nutrition literacy, it seems that other factors and variables affecting BMI should also be studied in detail to arrive at more definitive conclusions. The administration of a self-report questionnaire and the relatively small sample size were two of the limitations of the present study.



Conclusion

In this study, over half of the workers had adequate nutrition literacy and nutrition literacy was directly correlated with education level and monthly salary. It is essential to determine nutrition literacy in different demographic groups to identify people with low nutrition literacy so that effective educational interventions can be designed for them to improve their food-related behaviors and subsequently nutrition literacy. Improved nutrition literacy also assists in improving nutritional health in the long term. Taken together, policymakers in Iran should constantly take into account the nutrition literacy of different populations to improve their lifestyle and reduce the incidence of some chronic diseases in them.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



Ethics statement

The studies involving human participants were reviewed and approved by Ethics code (IR.SSU.SPH.REC.1399.187) by the Vice Chancellor for Research and Technology of Shahid Sadoughi University of Medical Sciences. The patients/participants provided their written informed consent to participate in this study.



Author contributions

MM and PY study conception and design. FM acquisition and analysis of data. SK literature review. PY and ZR drafting and edition of manuscript and acquisition and analysis of data. All authors read and approved the final version of the manuscript.



Acknowledgments

This article was derived from a Ph.D thesis on health education and promotion approved at the School of Public Health, Shahid Sadoughi University of Medical Sciences, Yazd, Iran and financially supported by the University and its Vice-Chancellor for Research and Technology. Hereby, the collaboration of the University and all workers is gratefully appreciated.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Collaborators GBDD. Health effects of dietary risks in 195 countries, 1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet. (2019) 393:1958–72. doi: 10.1016/S0140-6736(19)30041-8

 2. Swinburn BA, Kraak VI, Allender S, Atkins VJ, Baker PI, Bogard JR, et al. The global syndemic of obesity, undernutrition, and climate change: the lancet commission report. Lancet. (2019) 393:791–846. doi: 10.1016/S0140-6736[18]32822-8

 3. Lichtenstein AH, Ludwig DS. Bring back home economics education. JAMA. (2010) 303:1857–8. doi: 10.1001/jama.2010.592

 4. Silk KJ, Sherry J, Winn B, Keesecker N, Horodynski MA, Sayir A, et al. Increasing nutrition literacy: testing the effectiveness of print, web site, and game modalities. J Nutr Educ Behave. (2008) 40:3–10. doi: 10.1016/j.jneb.2007.08.012

 5. Carbone ET, Zoellner JM. Nutrition and health literacy: a systematic review to inform nutrition research and practice. J Acad Nutr Diet. (2012) 112:254–65. doi: 10.1016/j.jada.2011.08.042

 6. Gibbs HD, Chapman-Novakofski KM. Exploring nutrition literacy: attention to assessment and the skills clients need. Health. (2012) 4:120–4. doi: 10.4236/health.2012.43019 

 7. Truman E, Raine K, Mrklas K, Prowse R, Hoed RC, Watson-Jarvis K, et al. Promoting children's health: toward a consensus statement on food literacy. Can J Public Health. (2017) 108:e211–3. doi: 10.17269/CJPH.108.5909

 8. Taylor MK, Sullivan DK, Ellerbeck EF, Gajewski BJ, Gibbs HD. Nutrition literacy predicts adherence to healthy/unhealthy diet patterns in adults with a nutrition-related chronic condition. Public Health Nutr. (2019) 22:2157–69. doi: 10.1017/S1368980019001289

 9. Rochman C, Nasrudin D, Helsy I, Hermita N, Darmalaksana W, Nasrullah editors. Nutrition Literacy Program for Improving Public Wellness. J Phys Conf Ser. (2018) 1028:012031. doi: 10.1088/1742-6596/1028/1/012031 

 10. Diet Nutrition Nutrition and the Prevention of Chronic Diseases. Report of a Joint WHO/FAO Expert Consultation. Geneva: World Health Organization, 2003. World Health Organ Tech Rep Ser. (2003) 916:1–149. 

 11. Michou M, Panagiotakos DB, Lionis C, Costarelli V. Sex and age in relation to health and nutrition literacy levels in a sample of Greek adults. Int J Health Promot Educ. (2020) 58:229–41. doi: 10.1080/14635240.2019.1681289 

 12. Darmon N, Drewnowski A. Does social class predict diet quality? Am J Clin Nutr. (2008) 87:1107–17. doi: 10.1093/ajcn/87.5.1107

 13. FoodBank Australia. Fighting Hunger in Australia: Foodbank Hunger Report 2016. Sydney, Australia: Foodbank Australia (2016). 

 14. Stuff JE, Casey PH, Connell CL, Champagne CM, Gossett JM, Harsha D, et al. Household food insecurity and obesity, chronic disease, and chronic disease risk factors. J Hunger Environ Nutr. (2007) 1:43–62. doi: 10.1300/J477v01n02_04 

 15. Cesur B, Koçoglu G, Sümer H. Evaluation instrument of nutrition literacy on adults (EINLA) a validity and reliability study. Integr Food NutrMetab. (2015) 2:30–127. doi: 10.15761/IFNM.1000114 

 16. Hemati M, Akbartabar Toori M, Shams M, Behroozpour A, Rezaei A. Measuring nutritional literacy in elementary school teachers in Yasuj: a cross-sectional study. Armaghane Danesh. (2018) 23:124–33. 

 17. Azadbakht L, Mirmiran P, Hosseini F, Azizi F. Diet quality status of most Tehranian adults needs improvement. Asia Pac J Clin Nutr. (2005) 14:163–8.

 18. Hoseini R, Hoseini Z. Investigating nutritional literacy of male student athletes contributed in Iran University Games. J Health Lit. (2018) 4:53–9. doi: 10.22038/JHL.2019.40251.1053 

 19. Khadem al-hosseini M, Khoshgoo M, Taghizadeh R, tanha K, Shidfar F. Investigating the level of nutritional literacy and its accompanying factors in Seminary students of Qom City in 2019. Qom Univ Med Sci J. (2020) 14:21–8. doi: 10.29252/qums.14.1.21 

 20. Monteiro M, Fontes T, Ferreira-Pego C. Nutrition literacy of Portuguese adults-A pilot study. Int J Environ Res Public Health. (2021) 18:3177. doi: 10.3390/ijerph18063177

 21. Cesur D, Sümer D. Nutrition literacy status of adults residing in Sivas province and its relationship with quality of life: a cross-sectional study from Turkey. Innovative J Med Health Sci. (2018) 8:1–9. doi: 10.15520/ijmhs.v8i1.2022 

 22. Zoellner J, Connell C, Bounds W, Crook L, Yadrick K, et al. Peer reviewed: nutrition literacy status and preferred nutrition communication channels among adults in the lower Mississippi Delta. Prevent Chronic Dis. (2009) 6:A128. 

 23. Kickbusch I, Maag D. Health literacy. In: Kris H, Stella Q, editors. International Encyclopedia of Public Health, vol 3. Academic Press (2008). p. 204–11. doi: 10.1016/B978-012373960-5.00584-0 

 24. Bahramfard T, Salehi SO, Toori MA, Pourmahmoudi A, Jowshan M, Parvin S, et al. Nutritional literacy status and its related factors in students of Yasuj University of Medical Sciences. Nutrición Clínica y Dietética Hospitalaria. (2020) 40:55–62. doi: 10.12873/404malekzadeh 

 25. Sampaio H, Carioca A, Sabry S, Sabry MO, Pinto FJ, Ellery TH, et al. Assessment of nutrition literacy by two diagnostic methods in a Brazilian sample. Nutricion Clinica Dietetica Hospitalaria. (2014) 34:50–5. 

 26. Speirs KE, Messina LA, Munger AL, Grutzmacher SK. Health literacy and nutrition behaviors among low-income adults. J Health Care Poor Underserved. (2012) 23:1082–91. doi: 10.1353/hpu.2012.0113

 27. Hann CS, Rock CL, King I, Drewnowski A. Validation of the healthy eating index with use of plasma biomarkers in a clinical sample of women American. J Clin Nutr. (2001) 74:479–86 doi: 10.1093/ajcn/74.4.479

 28. Liao LL, Lai IJ, Chang LC. Nutrition literacy is associated with healthy-eating behavior among college students in Taiwan. Health Education Journal. (2019) 78:756–69. doi: 10.1177/0017896919836132 

 29. Michou M, Panagiotakos DB, Lionis C, et al. Socioeconomic inequalities in relation to health and nutrition literacy in Greece. Int J Food Sci Nutr. (2019) 70:1007–13. doi: 10.1080/09637486.2019.1593951

 30. Aihara Y, Minai J. Barriers and catalysts of nutrition literacy among elderly Japanese people. Health Promot Int. (2011) 26:421–31. doi: 10.1093/heapro/dar005

 31. Ashoori M, Omidvar N, Eini-Zinab H, et al. Food and nutrition literacy status and its correlates in Iranian senior high-school students. BMC Nutrition. (2021) 7:19. doi: 10.1186/s40795-021-00426-2



OPS/images/fpubh-10-911619-t003.jpg
Variable

Age
Body mass index
Work experience
Family size

Working hours per day

General
nutrition
information

0.195*

0073

0.039
~0050
~0050

nificant correlation at level 0,05,
ignificant correlation at level 0.01.

Ability to read
and understand
nutrition facts

0.069
~0016

0.063
~0.163
—0.091

Determination

of food
groups

0.106
—0.113

0051
~0.184*
—0.165*

Calculation of  Ability to calculate food

food units units and read
units food labels
—0.079 —0.052
0.084 0.053
—0.114 —0029
0.079 ~0.006
0.120 —0252

Nutrition
literacy
(total)

0076

0.003

0.007
~0073
—0.186*





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Nutrition literacy and its related demographic factors among workers of Taraz Steel company, Chaharmahal and Bakhtiari, Iran



		Background



		Methods



		Results



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Nutrition literacy and its related
demographic factors among
workers of Taraz Steel company,
Chaharmahal and Bakhtiari, Iran





OPS/images/fpubh-10-911619-t001.jpg
Variables

Male

Education level

Monthly salary

Marital status.

Work shift

History of disease

Physical activity

Gender

Female

High school diploma
Associate’s degree
Bachelor’s degree
Master's degree and higher
Adequate

Moderate

Poor

Single

Married

Yes

No

Yes

No

Daily

Several times a week
Oncea month

Never

135

23
21
73

37
86
18
36
105
74
67

135

0

56

19

95.7
43
163
149
518
17
262
61
128
255
745
525
475
43
957
284
397
184
135

Variables

Smoking

Physical activity

Physical activity

Referring to physician

Communicating with others

General health status

Never
Infrequently

Daily

Several times a week

Oncea month

Never

Daily

Several timesa week

Oncea month

Never

Less than three times a year
More than three times a year
Frequently

Moderately

Infrequently

Very good

Good

Moderate

11
30
40
56
26
19
40
56
2
19
122
19
73
61

2
674
2

787
213
284
397
18.4
135
284
397
184
135
865
135
518
433

156
95
17





OPS/images/fpubh-10-911619-t002.jpg
Demographic General Ability toread  Determination  Calculation of  Ability to calculate food  Nutrition

variables nutrition and understand of food food units units and read literacy
information  nutrition facts groups units food labels (total)
Education level High school diploma 7734188 5084079 8394158 152066 3564 150 2630440
Associate’s degree 804124 5524081 8614092 1144065 4+ 154 27.33 % 1.87
Bachelor's degree 7.83 % 140 4894 113 8501 1432076 4064 1.52 2673 £ 380
Master’s degree and higher 8454097 5412071 8754196 1454088 4704154 28794377
P-value® 0270 0013 0.060 0272 0.055 “0.020
Monthly income status Adequate 8274138 5354071 8724159 1484076 4514153 28.35 £ 3.69
Moderate 782£ 131 502107 8594059 13607 3834154 2663339
Poor 7.94% 189 5113 7944179 154098 438+ 137 2677+ 4.94
Pvalue* 0.065 0357 0021 0.648 0,055 “0.003
Work shift Yes 785414 5024103 8554 104 1432074 3854147 26714348
No 8074143 5.19£0.97 8534153 1384077 4344159 27.53£3.99
P-value® 0194 0261 0157 0.539 0036 “0.043
History of disease Yes 7.83 % 147 4664 1.03 6164354 14063 4164183 23834545
No 796 1.4 5121 86541 1424075 4084 1.54 27054361
P-value® 0949 0.186 0003 0.174 0.822 0111
Mean & SD 7.95+ 141 51041 8544129 1414075 4084154 2714374
Score range 0-10 0-6 0-10 0-3 0-6 035
Mean percentage of maximum attainable score (%) 795 85 85.4 47 68 7743

*p-value was determined by Kruskal-Walli

bp-value was deters
ificant (p value <0.05).

‘Statisticall










OPS/images/crossmark.jpg
@ Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





