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Objective: The objective of the study is to examine the respiratory symptoms and other associated factors among the hotel chefs. Methods: A crosssectional survey with the hotel chefs was conducted using a face-to-face interview. Seventy-ﬁve hotel chefs participated in the study. A structured questionnaire was used and identiﬁed the self-reported symptoms of respiratory problems and factors associated. Data were analyzed using descriptive statistics
and a regression model. Results: The multivariate analysis show that level
of education and the frequency of cooking were signiﬁcantly associated with
the respiratory symptoms among the hotel chefs with the p-value 0.05 and
0.011 respectively. In univariate analysis variables such as age, marital status, job position, years of service, cooking hours, and cooking frequency are
found to be non-signiﬁcant in association with respiratory symptoms among
respondents. Discussion and conclusion: The variables such as Education and
Cooking frequency reported higher prevalence and are signiﬁcant and had the
higher risks of getting respiratory symptoms though, the majority of the variables such as gender, age, marital status, job position, and cooking hours are
non-signiﬁcant in both univariate and multivariate analysis. The cooking oil
fumes exposure and the cooking frequency activity among hotel chefs to be
minimized/controlled to avoid their exposure to such respiratory symptoms.
Keywords: Cooking oil fumes; Ethiopia; Hotel Chefs; Respiratory symptoms;
Star hotels

1 Introduction
Cooking is science and art of preparing food by the application of heat for eating
purposes and this activity is undertaken in the food production department or kitchen
with the help of kitchen staff. The staff involved in cooking processes are called chefs (1,2) .
The time duration the chefs spend for cooking purposes varies from few hours to very
long hours that depend upon the size of the hotel, menu, its customers, food-selling
outlets that exist in the hotels (3,4) .
While cooking, oil release its smoke, fumes, or vapors and inhaling these result to
the cause of lung cancer (5) . Cooking methods such as stir-frying and deep-frying with
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the help of linseed and rapeseed oil also leads to the cause of lung cancer (3) . Chefs working for long hours and several years and
having exposed to cooking oil fumes and handling 4 or more cooking stoves had symptoms such as cough, wheeze, Phlegm,
stuffy nose, and dyspnea (6) . Cooking fumes occupational exposure is associated with an enlarged dominance of respiratory
indications and critical alterable diminution in lung efficient ability (7) .
The studies conducted by A.Sonia Buist et.al and Olayemi Fehintola Awopeju et.al mentions the factors of the respiratory
indicators as cough, phlegm, wheezing or whistling, Shortness of breath (7,8) . Many studies reported worldwide regarding the
occurrence of lung cancer due to cooking and the release of its fumes when the oil is heated. However, studies solely estimating
the prevalence of the respiratory symptoms and its predictors among cooking employees at hotels are scant (4,6–9) .
Affording to the World Tourism and Travel Council, tourism affords about 9.8% of comprehensive gross domestic product
(GDP) and 10 percent of the world’s income and 9.4 % of employment universal, earnings description for a little over 5.7%
of world export and 4.3% of total investment. In Ethiopia, tourism, and travel donate much to the nation’s GDP, employment,
investment, etc (10) .
UNWTO report of 2014, states the number of international tourist’s arrival reached 1.14 billion. For one in every 11 persons,
it created job worldwide (277 million). This progress is only set to remain over a decade onward, with the projection of an added
74.5 million new jobs and an influence of over US $ 11 trillion to the global economy by 2015 and the estimate for international
tourist entrances is to grasp 1.8 billion (11) .
Ethiopia continues to demonstrate a steady rise in the number of visitors in the years under review, from 427286 in 2009 to
596,341 in 2012, despite the adverse impact of the global economic downturn on tourism performance worldwide. The tourism
industry has emerged as one of the leading sectors that have the potential of driving the Ethiopian economy. It is now the third
main source of foreign exchange earnings in Ethiopia (International Visitor’s Survey, MOCT, 2013) (12) .
Similar occupational studies on respiratory symptoms were undertaken in Ethiopia with different categories of workers in
various industries such as textile factories, cement factories, farms, flower farms, pharmaceutical factories, steel factory and
the like (13–19) . Further, there was a similar study among flourmill workers (20) . In the hospitality industry there was a study
focusing on health aspects of food handlers (21) associated with hygiene practices but there are no surveys conducted in relation
to the respiratory symptoms of hotel chefs in the Tourism and hospitality sector that is the backbone of any country’s economy
including Ethiopia. Hence, it is mandatory to have this survey to know the health respiratory symptoms of hotel chefs because
they are the ones feeding (cooking and having more exposure to fumes) the tourists during their stay in the hotels.

2 Materials and Methods
2.1 Study design and period
A cross-sectional survey was piloted from June to September 2020 in Gondar city, Northwest Ethiopia. This study registered at
www.researchregistry.com with Research Registry UIN: research registry 6154.

2.2 Study Population
All the food preparation staffs/chefs working in the 3-star hotels in the Gondar town.

2.3 Inclusion Criteria
All chefs who are free from vision and hearing difficulties are included in the study.

2.4 Exclusion Criteria
Chefs with communication problems, vision, and hearing complications were excluded from the study.

2.5 Sample size and sampling procedure
According to the website information of the Ministry of Culture and Tourism, Ethiopia, there are six 3 star hotels in Gondar
town among which there are 371 rooms, 394 beds, 223 male employees, and 299 female employees. Among the star-rated
hotels in Gondar town, six 3-star hotel chefs were selected for the study purpose due to the relevancy for the selected research
topics investigation purposes. For the study the researcher had agreed 95% confidence level, 25% expected frequency and 5%
Confidence limits. The ultimate sample size was 75 respondents from a total of 81 kitchen employees, who are the real kitchen
staff/chefs actively participated in the survey working in the six 3-star hotels in Gondar town. A face-to-face interview system
was engaged in the data collection using a designed questionnaire from these selected respondents.
https://www.indjst.org/
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2.6 Dependent Variable
Respiratory symptoms and associated factors in those chefs working in the star hotels

2.7 Independent variable
Gender, education, age, marital status, job position, years of service, cooking hours, and cooking frequency

2.8 Data collection tool and procedure
The data collector announced himself and explained the tenacity of this study to the participants. Cognizant permission was
obtained from each contributor. The questionnaire was primed in regional language (Amharic) and the investigator checked for
inclusiveness and clearness of the data each day and again before scrutiny. Respiratory symptoms are considered to be present
when a participant self-reported the existence of shortness of breath, cough, phlegm, wheezing, and chest tightness.

2.9 Data processing and analysis
Information collected from the hotel chefs was coded and arrived into IBM Statistical Package for Social Sciences (SPSS) version
21 for examination by the investigator after checking for accuracy. Descriptive statistics (percentages, cross tabs, and frequency,)
were used for all participant features and connected variables for cooking and respiratory symptoms. With reported factors
of respiratory symptoms (categories: yes versus no) as the dependent variable, the bivariate and multivariate binary logistic
regression model was used to recognize related independent variables. Independent variables with a p-value of less than < 0.20
in the bivariate logistic regression were tailored into the multivariable logistic regression scrutiny for monitoring the probable
main effect of confounders and interface terms were used to examine the possible relations between cooking hours, cooking
frequency, years of service and age. Results were measured statistically substantial when 95% confidence intervals not containing
unity (equal to p-value < 0.05) for both main effects and interaction effects.

3 Results
Table 1 denotes the various demographic variables and the associated respiratory symptoms for each variable wherein among
the 75 respondents, 24 (72.7%) are female respondents and 9 (27.3%) are male with reported respiratory symptoms. Among
them 21 (63.6%) had Diploma and above educational qualification and 12 (36.4%) just had only school level education. In the
age 10(30.3%) belong to 20-25 years category, 9 (27.3%) in 26-30 years, 8 (24.2%) in 31-35 years, and the rest 6 (18.2%) in
36 and above age category with respiratory symptoms. In the marital status of the respondents with respiratory symptoms, 16
(48.5%) are married and 17 (51.5%) are single. In the Job position, 11 (33.3%) are in the head chef and supervisor category,
and others 22 (66.7%) are the Commis chefs and Apprentice/Trainee job positions and they have 2-6 years and 7-12 years’
work experiences respectively. From them, 19 (61.3%) spend >30 Hrs/week in cooking and 12 (38.7%) spend 0-30 Hrs/week
in cooking. 27 (87.1%) of the respondents with respiratory symptoms cook >Twice/day whereas 4 (12.9%) cook ≤Twice/day.
Among the variables, only education is significant with p= .042* and the rest of the variables are insignificant to p < 0.05.
Table 1. Socio-demographic, cooking, job-related and distribution of respiratory symptoms among hotel chefs working in 3-star hotels in
Gondar town, Ethiopia (N=75)
Respiratory symptoms
Variables
N (%)
P
No
Yes
Gender
Male
25 (33.3%)
16 (38.1%)
9 (27.3%)
.407
Female
50 (66.7%)
26 (61.9%)
24 (72.7%)
Education
School Level
27 (36.0%)
15 (35.7%)
12 (36.4%)
.042*
Diploma and above
48 (54.0%)
27 (64.3%)
21 (63.6%)
Age( In years)
20-25
17 (22.7%)
7 (16.7%)
10 (30.3%)
.347
26-30
25 (33.3%)
16 (38.1%)
9 (27.3%)
31-35
22 (29.3%)
14 (33.3%)
8 (24.2%)
36 and above
11 (14.7%)
5 (11.9%)
6 (18.2%)
Continued on next page
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Marital Status
Married Single
Job Position
Head Chef & Supervisors
Commis chefs & Apprentice
Years of Service
2-6 years
7-12 years
Cooking Hours
0-30 Hrs/week
>30 Hrs/week
Cooking Frequency
≤Twice/day
>Twice/day

37 (49.3%)
38 (50.7%)

Table 1 continued
21 (50.0%)
21 (50.0%)

16 (48.5%)
17 (51.5%)

.423

24 (32.0%)
51 (68.0%)

13 (31.0%)
29 (69.0%)

11 (33.3%)
22 (66.7%)

.644

50 (66.7%)
25 (33.3%)

28 (66.7%)
14 (33.3%)

22 (66.7%)
11 (33.3%)

.868

27 (36.0%)
48 (64.0%)

15 (34.1%)
29 (65.9%)

12 (38.7%)
19 (61.3%)

.112

17 (22.7%)
58 (77.3%)

13 (29.5%)
31 (70.5%)

4 (12.9%)
27 (87.1%)

.09

*Denotes significant at p < 0.05

The result of the univariate analysis with various variables and its association with respiratory symptoms among the
respondents is projected in Table 2. In the univariate model, the male gender appears to be at 1.5 times higher risk of reporting
respiratory symptoms when compared with their counterpart, though the association is not significant. In Education, the
respondents with Diploma and above qualification are 2.9 times at higher risk of reporting respiratory symptoms and significant
when compared with the respondents with school-level qualifications. Similarly, variables such as Age, Marital status, Job
position, Years of service, cooking hours, and cooking frequency were found to be non-significant in association with respiratory
symptoms among respondents. However, few among the variables are at higher risks though they are non-significant such as in
Age Category 31-35 and 36 and above category are at 1.42 and 1.72 times, in marital status Single category is at 1.45 times risk.
Further, in job position Commis chefs and apprentice are at 1.26 times risk, and in cooking frequency, respondents cooking
>twice/day are at 2.8 times of higher risk of suffering respiratory symptoms though the association is non-significant.
Table 2. Univariate analysis of factors associated with respiratory symptoms among hotel chefs working in 3-star hotels in Gondar town,
Ethiopia (N=75)
Variable
N (%)
COR (95% CI)
P
Gender
Male
25 (33.3%)
1.51 (.57, 3.9)
.40
Female
50 (66.7%)
1 ref
Education
School Level
27 (36.0%)
1 ref
.04
Diploma and above
48 (54.0%)
2.86 (1.02, 8.0)
Age( In years)
1 ref
17 (22.7%)
20-25
.37
.55 (.15, 2.0)
26-30
25 (33.3%)
1.42 (.39, 5.1)
.58
22 (29.3%)
31-35
11 (14.7%)
1.71 (.37, 7.9)
.49
36 and above
Marital Status
Married
37 (49.3%)
1 ref
.42
Single
38 (50.7%)
1.45 (.57, 3.6)
Job Position
Head Chef & Supervisors
24 (32.0%)
1 ref
3.4
Commis chefs & Apprentice
51 (68.0%)
1.26 (.46, 2.1)
Years of Service
2-6 years
50 (66.7%)
1 ref
.92
7-12 years
25 (33.3%)
.92 (.34, 2.4)
Cooking Hours
0-30 Hrs/week
27 (36.0%)
1 ref
.81
>30 Hrs/week
48 (64.0%)
.81 (.31, 2.1)
Continued on next page
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Table 2 continued
Cooking Frequency
≤Twice/day
>Twice/day

17 (22.7%)
58 (77.3%)

1 ref
2.8 (.82, 9.7)

.09

*Denotes significant at p < 0.20

The outcomes of the multivariate analysis depicted in Table 3 display that the two categories: Education and Cooking
frequency are significant in association with the respiratory symptoms among the hotel chefs with the p-value .05 and .011
respectively.
Table 3. Multivariate analysis of factors associated with respiratory symptoms among hotel chefs working in 3-star hotels in Gondar town,
Ethiopia (N=75)
Variable
N (%)
AOR (95% CI)
P
Education
School Level
27 (36.0%)
2.82 (1.0, 8.1)
.05
Diploma and above
48 (54.0%)
Cooking Frequency
≤Twice/day
17 (22.7%)
2.7 (1.79, 9.8)
.011
>Twice/day
58 (77.3%)
*Denotes significant at p < 0.20

4 Discussion
The findings of this study showed that the overall prevalence of respiratory symptom was higher (44%) among the restaurant
chefs. Educational level and frequency of cooking were significantly associated with the self-reported respiratory symptoms.
The absence of assessment of kitchen environment and concentration of air pollutants may not allow this study to explain the
dose-response relationship. However, this paper is unique in the study area reporting workplace exposure to smoke and related
respiratory symptoms among restaurant chefs. These findings are in line with the previous studies conducted in Norway (22) and
Nigeria which reported on the association of exposure to kitchen smoke and respiratory symptoms. Surprisingly, the prevalence
reported in this study is higher than the prevalence of respiratory symptoms among children and women secondary to domestic
cooking in the country. This might be due to increased frequency of cooking in commercial set up, frying frequency, lack of
exhaust system in the restaurant, and smoking habits in the study population.
Our study showed that the level of education and frequency of cooking influenced the respiratory symptoms. Similarly
the studies conducted in Thailand (6) and China reported association between the respiratory symptoms and frying activities,
frequency of cooking, type of oil used, cooking method and fuel used for cooking. Another unusual finding was that having a
longer service and position of job is not associated with the risk of respiratory symptoms. The possible explanation could be is
that having a separate kitchen, ventilation hoods, and differences in the hotel standard and domestic cooking habits among the
population studied.

Strength of the study
The strength of this study was the inclusion of both genders and the young and older adult population that can provide significant
results.

Limitation of the study
The study is limited to the chefs working in the 3-star hotels only it failed to include other star hotel chefs from one star to 5
star hotels.

5 Conclusion
The results of this survey demonstrated that two of the variables: education and cooking frequency were significant and have
the higher risks of getting respiratory symptoms though, the majority of the variables such as gender, age, marital status, job
position, and cooking hours are non-significant in both univariate and multivariate analysis. The cooking oil fumes exposure
and the cooking frequency activity among hotel chefs to be minimized/controlled to avoid their exposure to such respiratory
symptoms.
https://www.indjst.org/
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