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CONSUMPTION OF FAST FOOD AND ITS ASSOCIATION WITH OBESITY AMONG SECONDARY SCHOOL CHILDREN IN SOKOTO METROPOLIS, NIGERIA


Abstract 
Background : The percentage of caloric intake from fast food has increased fivefold over the past three decades among adolescents . Approximately 30% to more than 50% of children and college students consume fast food daily, including pizza, burgers, fried chicken, chips, and French fries.
This study aimed to assess the prevalence and pattern of fast-food consumption among secondary school children in Sokoto metropolis.
Materials and Methods: A cross sectional descriptive design was used for this study and after proportional to size allocation, a total of 328 students who had spent not less than a year in the schools were recruited into the study using a systematic sampling method. Data was collected using a structured questionnaire downloaded into ODK. Inferential statistics was done, and the level of statistical significance was set at p<0.05. 
Results : All the respondents in the study consumed at least one fast food in the last six months prior to the study and the fast foods consumed included noodles, cakes, ice cream, and cold drinks. The prevalence of obesity and overweight was 0.9 and 5.2% respectively, however there was no association between fast food consumption and overweight/obesity. Although 66.2% of the students had good knowledge of the health hazards associated with consuming fast foods, 82.6% considered them healthy. Social class was found to be significantly (p= 0.001) associated with chocolate consumption as  the proportion of respondents who consumed chocolate was higher 53 (86.9%) in the upper class compared to the low and middle classes There is an urgent need to create awareness amongst parents of school children about the health hazards associated with the consumption of fast foods if we are to nip in the bud the looming epidemic of obesity and overweight and their attendant health risks. 
Keywords : Fast food, students, obesity, overweight, hazards

Introduction 
In recent times, the number of working-class women has increased and this has resulted in many not being able to meet up with family demands of providing traditional meals to children and other family members. Thus, this has led many families patronizing eateries to purchase fast food for their children every day to take to school. Fast food (FF) is the food dispensed fast at an inexpensive restaurant, usually offering a limited menu of cheap items, many of which may not be nutritious; the food can be eaten on-premises, taken out, or sometimes delivered (Krisha and Somavarapu, 2017). Mostly consumed fast foods include pizza, burger, fried chicken, chips, and French fries. Students and teens are the primary consumers of fast food, and the scenario is all the same around the globe because fast food is partially inexpensive, convenient, and fast (Sultana et al, 2022).
 The percentage of caloric intake from fast foods has increased fivefold over the past three decades among adolescents (Neimeier et al, 2006; Nixon and Doud, 2016). About 30% of children to more than 50% in college students use fast food daily (Nixon and Doud, 2016;Al-Otaibi and Bosuny, 2015) .  It is widely accepted that some environmental factors in the neighborhoods may interact with personal characteristics to affect individual weight status. Fast‐food restaurants (FFRs) are one of such environmental factors, which allow convenient consumption of fast food that typically contains high levels of calories, saturated fat, trans‐fat, sugar, simple carbohydrates, and sodium, sold at a relatively low price (Jia, 2019; Jia et al, 2019). 
One serving of fast food contains 400–600 cal or even 1500 cal, which can meet calorie needs in a day. The average consumption of fast food in children and adolescents is 1–2 times a week, with soft drinks, French fries, and fried chicken often consumed. These unhealthy eating patterns have been reported to increase the incidence of obesity in children and adolescents. School children who often consumed fast food are 15 times more likely to be obese than those who rarely consume the food. Fast food consumption more than 3 times per week tends to increase 3.28 times the risk of being overweight (Nilasari et al, 2015; Badjeber et al, 2012; Septiani and Bambang, 2017; Junaidi, 2016). Interestingly, fast food companies are targeting young children with great promotion strategies, delicious recipes, attractive advertisements, good taste, easy accessibility, increased convenience, and its pocket friendly natures (Nipun et al, 2017).
With the rapid development of international fast‐food chains, the consumption of fast food has risen dramatically over the past few decades, along with the increasing obesity rates globally(Abdullah et al, 2015; Xue et al, 2016).  Obesity is a condition of excess fat storage in the body due to excess energy intake over energy expended Arthur and John, 2012). It is a global nutrition problem that can be found in all age groups, including school children. The prevalence of obesity has been reported to increase in developing countries by 30% (WHO, 2015). More than 18% of children and adolescents aged 5– 19 years in the world were reported to be overweight and obese (WHO, 2020). In addition, obesity prevalence increased dramatically worldwide as one of the most serious public health problem especially in childhood and adolescence in the current century (William et al, 2014).
Overweight and obesity in childhood tend to persist in adulthood and increase the risk of non-communicable diseases, such as diabetes mellitus type 2, cardiovascular disease, and early mortality later in life (NCD, 2016). In Norwegian adolescents, it was shown that those consuming high amounts of junk food were more likely to have hyperactivity-inattention disorder (Oellingrath et al, 2014)

While some of the studies conducted show that there is a positive effect between fast food consumption (FFC) and obesity (Anderson and Matsa, 2011), some studies have revealed opposite results. The Body Mass Index (BMI) is a simple index of weight for height that is commonly used to classify obesity & overweight (Must and Stauss, 2013). In this study, BMI was used to estimate obesity and overweight rates where a BMI of 30 kg/m2 or higher is considered obese
A study like ours by quantifying the risks associated with FFC empowers health care practitioners to develop effective health education strategies to educate the general public about the potential health implications associated with frequent fast food consumption such, as type 2 Diabetes mellitus and heart disease. Findings from this study will not only find relevance in the field of Public Health and Pediatrics but also for educators and health planners for proper identification of specific groups that could be affected by the link between FFC and obesity, thus allowing for targeted interventions tailored to their specific needs. It is in the light of these that the study was carried out with the following objectives:
1. To assess the prevalence and pattern of fast-food consumption among secondary school children in Sokoto metropolis.
2. To assess the knowledge of the health hazards of fast foods amongst the study subjects
3. To determine the prevalence of obesity among secondary school children in Sokoto metropolis.
4. To determine the association between FFC and obesity among secondary school children in Sokoto metropolis
 


[bookmark: _Toc100918901][bookmark: _Toc100918915]METHODOLOGY
[bookmark: _Toc100918902]Background to the study area
This study was conducted within Sokoto metropolis, in Sokoto state, in north western Nigeria. The state has 23 local government areas (LGAs), a land mass of 25,972km2, and a projected population of 5,092,294 based on the 2006 census 23(Np0pC)  Sokoto metropolis is the capital city of Sokoto state, and also the seat of government. It is inhabited mainly by civil servants, few businesspeople, and artisans. The metropolis comprises four LGAs namely Sokoto North, Sokoto South, and some parts of Dange-Shuni and Wamakko local government areas (LGAs). There are 74 secondary schools within Sokoto Metropolis, both government and privately owned. 
[bookmark: _Toc100918903]Study Design
A cross-sectional descriptive study design was used.
[bookmark: _Toc100918904]Study Population
[bookmark: _Toc100918907]All students in secondary schools within Sokoto metropolis were considered eligible for enrolment in the study and must have been a student in the selected school for a period not less than one academic session (Inclusion &exclusion criteria) 
Sample Size Determination
The sample size was estimated using the formula for estimating the sample size in
descriptive studies (Araoye, 2003)
𝑛 = z2pq/ d2
Where; 
n = minimum required sample size in population>10,000 
Z = Standard normal deviate at alpha probability (95% CI) = 1.96 
p = Prevalence of fast food consumption from previous study  = 72.4% = 0.74 (Mohammadbeigi et al, 2018)
q = Complementary probability of p =1-p = 0.26
d = Precision, which is = 5% (0.05). 
Using the above formula, a sample size of 295 was obtained. Allowing for a response rate of 90%, the minimum sample size is given as: nf = n/0.90 = 295/0.90 = 328. Three hundred and twenty-eight eligible secondary school students were enrolled in the study.
[bookmark: _Toc100918908]Sampling Technique
Schools in the study area were divided into six clusters, and by simple random sampling through balloting one school was selected from each cluster (six schools in all). The sample size was proportionately shared among the schools based on their populations, and by a systematic sampling method the study subjects were selected and enrolled in the study. 
[bookmark: _Toc100918909]Instrument of data collection
A semi-structured interviewer-administered questionnaire containing both open and closed-ended questions was used. The questionnaire contained the following sections:
Section A: Socio-demographic characteristics of the respondents 
Section B: Awareness and pattern of fast-food consumption. 
Section C: knowledge of the health hazards of fast food consumption
The Questionnaire was built in Excel (xlsx format) and converted to xml format. The xml format was uploaded into the principal researcher’s server. Open Data Kit (ODK) was installed on all the data collectors’ smart phones or tablets via Google Play Store. The validated form was downloaded from the internet server into the mobile phones and tablets of all research assistants and was subsequently used to collect data in the field. Data collected was sent to the principal researcher’s internet server for aggregation and real-time monitoring of data collection.
Data sheets were used to record anthropometric parameters including weight and height. A total of six research assistants, comprising  Resident Doctors and final year medical students in the Department of Community Medicine of our university were trained for the purpose of data collection.
The questionnaire was pretested in two other secondary schools outside the metropolis. Thirty students were interviewed during the pretest, and thereafter necessary modifications were made before the commencement of the study proper. 
All selected students for the study were assembled in the Assembly halls or a classroom during break time or after the close of school for the administration of the questionnaire and measurement of the anthropometric indices. An electronic weighing scale calibrated in 100 g units (SECA/UNICEF, Australia), and a stadiometer were used. Subjects were weighed in light clothing and barefooted. Height was measured in centimeters using the stadiometer; subjects stood with their backs against the wall, feet parallel, and their heels, buttocks, shoulders, and the back of the head touching the wall while looking straight ahead.  
[bookmark: _Toc100918914]Data Management
Completed forms were downloaded from ODK server into IBM® SPSS version 25. Frequency runs were carried out for further editing and cleaning of the e-data. Quantitative variables were summarized using the mean and standard deviation, while categorical variables were summarized using frequencies and percentages. Inferential statistical analysis was done where necessary, using the chi-square test and logistic regression. 
For each knowledge question, every correct answer attracted one mark, with zero score for incorrect or no answer. The answers are then converted to percentages and graded. Scores ≥ 50% and < 50% were considered as good and poor knowledge respectively. Using the CDC 2000 BMI-Age Growth calculator for teens 2 -19years, the BMI of the children was determined ( CDC, 2000). The level of statistical significance was set at 5% (p<0.05).
 Ethical Consideration	
 Ethical approval for the study was obtained from the Sokoto State Health Research Ethics Committee. Permission to administer the questionnaires was also obtained from the heads of the respective schools selected for the study, and informed written consent (for children 18years and above) and assent (for children below 18years) were also obtained from the study respondents before the administration of the questionnaires.



[bookmark: _Toc100918917]RESULTS
[bookmark: _Toc100918918]Table 1: Socio -demographic characteristics of the respondents
	Variable
	Frequency (n = 328)
	Percentage (%)

	Age
	
	

	10-13
	123
	37.5

	14-16
	166
	50.6

	17-19
	39
	11.9

	Mean  SD (years)
	14.61  2.699
	

	Gender
	
	

	Male
	145
	44.2

	Female
	183
	55.8	

	Level of education
	
	

	Junior Secondary
	139
	42.4

	Senior Secondary
	189
	57.6

	Place of residence
	
	

	Urban
	326
	99.4

	Rural
	2
	0.6


    SD: Standard deviation
The mean age of the respondents was 14 years ±2 standard deviation, about half 166 (50.6%) of them were within the age group 14-16 years, and the majority 183 (55.8%) of them were females with more than half 189 (57.6%) being senior secondary school (Table 1).

[bookmark: _Toc100918703][bookmark: _Toc100918919]    Table 2: Socio demographic characteristics of the respondents’ parents  
	Variable
	Frequency (n = 328)
	Percentage (%)

	Fathers’ education
	
	

	None
	7
	2.1

	Quranic
	12
	3.7

	Primary 
	1
	0.3

	Secondary
	63
	19.2

	Tertiary
	245
	74.7

	Mothers’ education
	
	

	None
	6
	1.8

	Quranic
	56
	17.1

	Primary 
	45
	13.7

	Secondary
	143
	43.6

	Tertiary
	78
	23.8

	Fathers ‘occupation
	
	

	Unemployed
	2
	0.6

	Business
	59
	18.0

	Civil servant
	257
	78.4

	Farmer
	10
	3.0

	Mothers ‘occupation
	
	

	Unemployed
	175
	53.4

	Business
	89
	27.1

	Civil servant
	60
	18.3

	Farmer
	4
	1.2

	Religion
	
	

	Islam
	270
	82.3

	Christianity 
	57
	17.4

	Tribe
	
	

	Hausa/Fulani
	244
	74.4

	Yoruba 
	40
	12.2

	Igbo
	43
	13.1

	Others
	1
	0.3

	Social class
	
	

	Lower social class 
	13
	4.0

	Middle social class
	254
	77.4

	Upper social class
	61	
	18.6


 Fathers who had completed tertiary education formed the highest proportion, 245 (74.7%) ,while about a quarter, 78(23.8%) of the mothers had tertiary education. The majority of the fathers were civil servants, 257(78.4%), and the majority of the mothers were unemployed 175(53.4%). The majority of the respondents were in the middle social class, 254(77.4%). (Table 1)




[bookmark: _Toc100918921]Prevalence of fast-food 
All the respondents were involved in the consumption of one or more fast foods, giving a prevalence of 100%.
[bookmark: _Toc100918707][bookmark: _Toc100918923]Table 3: Pattern of fast-food consumption
	Variable*
	Frequency
	Percentage (%)

	Noodles 
	242
	73.8

	Chocolate
	210
	64.0

	Ice-cream
	197
	60.1

	Cold drink
	193
	58.8

	Cake
	165
	50.3

	Fried chicken
	155
	47.3

	Doughnut
	126
	30.9

	Sweet
	125
	38.1

	Shawarma
	98
	29.9

	Potatoes chips
	89
	27.1


*Multiple responses allowed 
The majority of 242 (73.8%) of the respondents consumed noodles, while the least fast food consumed by the respondents was potato chips 89 (27.1%). (Table 3)


3.3 [bookmark: _Toc100918924]Prevalence of obesity among the respondents


[bookmark: _Toc100918709][bookmark: _Toc100918925]Figure 1: Respondents body mass index
Only 3 (0.9%) of the respondents were found to be obese, while the majority 195 (59.5%) were underweight (Figure 1).




[bookmark: _Toc100918711][bookmark: _Toc100918927]Table 4: Knowledge of health hazards of fast foods consumption among the respondents
	Variables
	Frequency
	Percentage

	Knowledge grading
	
	

	
	
	

	
	
	

	Knowledge of health hazards of fast foods
	
	‘

	Do you consider fast foods healthy? 
	
	

	Yes 
	271
	82.6

	No 
	30
	9.1

	I don’t know 
	27
	8.6

	Fast foods can become addictive
	
	

	Yes 
	223
	68.0

	No 
	46
	14.0

	I don’t know 
	59
	18.0

	Fast foods can contribute to obesity
	
	

	Yes 
	136
	41.6

	No 
	50
	15.3

	I don’t know 
	141
	43.1

	Fast foods can affect memory and learning
	
	

	Yes 
	115
	35.1

	No 
	84
	25.6

	I don’t know 
	127
	38.7

	Fast foods can cause Diabetes mellitus
	
	

	Yes 
	121
	36.9

	No 
	71
	21.6

	I don’t know 
	136
	41.5

	Additives in fast foods can cause cancers
	
	

	Yes 
	108
	32.6

	No 
	49
	14.8

	I don’t know 
	170
	51.4

	Fast foods can cause some heart problems
	
	

	Yes 
	105
	31.7

	No 
	72
	21.8

	I don’t know 
	150
	45.3

	Fast foods can cause early puberty
	
	

	Yes 
	201
	61.3

	No 
	53
	16.2

	I don’t know 
	71
	21.6

	Fast foods can cause growth retardation
	
	

	Yes 
	124
	37.5

	No 
	68
	20.5

	I don’t know 
	136
	41.1

	Fast foods can cause depression
	
	

	Yes 
	104
	31.7

	No 
	89
	27.1

	I don’t know 
	135
	41.2

	Fast foods can cause dental caries
	
	

	Yes 
	136
	41.1

	No 
	48
	14.5

	I don’t know 
	144
	43.5

	Fast foods can lower reading skills
	
	

	Yes
	110
	33.5

	No
	86
	26.2

	I don’t know
	132
	40.2

	Fast foods can cause constipation due to insufficient fibers, fruits and milk
	
	

	Yes
	142
	42.9

	No
	68
	20.5

	I don’t know
	117
	35.3

	 Fast foods especially those with Pop and cola drinks can cause sleep disturbances
	
	

	Yes
	124
	37.8

	No
	75
	22.9

	I don’t know
	129
	39.3

	Fast foods can cause food poisoning
	
	

	Yes
	113
	34.1

	No 
	56
	16.9

	I don’t know
	159
	48.0

	Abdominal pain is sometimes associated with the consumption of fast foods
	
	

	Yes
	144
	43.9

	No 
	52
	15.9

	I don’t know
Knowledge grading
Poor knowledge  
Good knowledge
	132

111
217

	40.2

33.8
66.2



More than half 217 (66.2%) of the respondents have good knowledge of the health hazards of fast-food consumption, the majority 271 (82.6%) of them consider fast food to be healthy, a significant proportion 141 (43.1%) of respondents do not know if fast-foods contribute to obesity. (Table 4)


[bookmark: _Toc100918712][bookmark: _Toc100918928]Table 5: Association between consumption of fast food and nutritional status
	
	Nutritional status of the respondents
	

	Variables
	Underweight
Frequency (%)
	Normal weight
Frequency (%)
	Overweight/obesity
Frequency (%)
	Test statistics and p-value

	Noodles 
	
	
	
	

	Yes
	151(62.4)
	77 (31.8)
	14 (5.8)
	2 =3.352

	No 
	44(51.2)
	36 (41.9)
	6 (7.0)
	p = 0.191

	Chocolate
	
	
	
	

	Yes
	137 (65.2)
	62 (29.5)
	11 (5.2)
	2 =8.109

	No 
	58 (49.2)
	51(43.2)
	9 (7.6)
	p =0.017

	Ice cream
	
	
	
	

	Yes
	131 (66.5)
	59 (29.9)
	7 (3.6)
	2 =12.258

	No
	64 (48.9)
	54 (41.2)
	13 (9.9)
	p =0.002

	Cake
	
	
	
	

	Yes
	107 (64.8)
	50 (30.3)
	8 (4.8)
	2 = 4.135

	No
	88 (54.0)
	63 (38.7)
	12 (7.4)
	p = 0.123

	Cold drinks(Cola)
	
	
	
	

	Yes
	121 (62.7)
	60 (31.1)
	12(6.2)
	2 = 2.380

	No
	74 (54.8)
	53 (39.3)
	8 (5.9)
	p = 0.316

	Fried chicken
	
	
	
	

	Yes
	98 (63.2)
	47 (30.3)
	10 (6.5)
	2 = 2.219

	No
	97 (56.1)
	66 (38.2)
	10 (5.8)
	p = 0.341

	Doughnut
	
	
	
	

	Yes
	83 (64.8)
	37 (28.9)
	8 (6.3)
	2 = 2.908

	No
	112(56.0)
	76 (38.0)
	12 (6.0)
	p = 0.234

	Sweets
	
	
	
	

	Yes
	83 (66.4)
	37 (29.6)
	5 (4.0)
	2 = 4.477

	No
	112 (55.2)
	76 (37.4)
	15 (7.4)
	p =1.110

	Potatoes Chips
	
	
	
	

	Yes
	61 (68.5)
	26 (29.2)
	2 (2.2)
	2=5.639

	No
	134 (56.1)
	87 (36.4)
	18 (7.5)
	p =0.061

	Shawarma
	
	
	
	

	Yes
	58 (59.2)
	33 (33.7)
	7 (7.1)
	2 =3.352

	No
	137 (59.6)
	80(34.8)
	13 (5.7)
	p = 0.191


2= Pearson chi-square 
There was a statistically significant association (p = 0.017) between chocolate consumption and the nutritional status of the respondents, the proportion of underweight respondents who consumed chocolate 137 (65.2%) was significantly higher than the normal and obese respondents. The proportion of obese respondents who consumed ice cream 7 (3.6%) was significantly (p = 0.002) lower than the other two groups (Table 5).


[bookmark: _Toc100918714][bookmark: _Toc100918930]Table 6: Association between respondents’ characteristics and noodle consumption
	
	               Noodle consumption
	

	Variables
	Yes
Frequency (%)
	No
Frequency (%)
	Test statistics and 
    p-value

	Age
	
	
	

	Early adolescent
	103 (83.7)
	20 (16.3)
	2 = 10.141
p = 0.006


	Mid adolescent
	112 (67.5)
	54 (32.5)
	

	Late adolescent
	27 (69.2)
	12 (30.8)
	

	Gender 
	
	
	

	Male
	126 (86.9)
	19 (13.1)
	Fisher’s exact
p = 0.001

	Female
	116 (63.4)
	67 (36.6)
	

	Type of School ownership
	
	
	

	Private 
	133 (80.1)
	33 (19.9)
	2 = 6.984
p = 0.009

	Public
	109 (67.3)
	53 (32.7)
	

	Level of education
	
	
	

	Junior sec. school
	114 (82.0)
	25 (18.0)
	2= 8.454
p = 0.005

	Senior sec. school
	128 (67.7)
	61 (32.3)
	

	Social class
	
	
	

	Lower social class
	10 (76.9)
	3 (23.1)
	2 = 3.671
p = 0.148

	Middle social class
	193 (76.0)
	61 (24.0)
	

	Upper social class
	39 (63.9)
	22 (36.1)
	

	Knowledge grade 
	
	
	

	Poor knowledge
	90 (81.1)
	21 (18.9)
	2 = 4.623
p = 0.034

	Good knowledge
	152 (70.0)
	65 (30.0)
	


2= Pearson chi-square 
There was a statistically significant association (p = 0.001) between noodles consumption and the gender of the respondents, the proportion of the respondents who consume noodles was significantly higher 126 (86.9%) among males than females. The proportion of male respondents who consumed noodles was higher among those with poor knowledge 90 (81.1%) compared to those with good knowledge and the association was statistically significant (p = 0.034)(Table 6).
[bookmark: _Toc100918715][bookmark: _Toc100918931]Table 7: Association between respondents’ characteristics and chocolate consumption
	
	           Chocolate consumption
	

	Variables
	Yes
Frequency (%)
	No
Frequency (%)
	Test statistic and p-value

	Age
	
	
	

	Early adolescent
	84 (68.3)
	39 (31.7)
	2= 2.091
p = 0.267

	Mid adolescent
	104 (62.7)
	62 (37.3)
	

	Late adolescent
	22 (56.45)
	17 (43.6)
	

	Gender 
	
	
	

	Male
	101 (69.7)
	44 (30.3)
	2= 63.577
p = 0.064

	Female
	109 (59.6)
	74 (40.4)
	

	School ownership
	
	
	

	Private 
	132 (79.5)
	34 (20.5)
	2= 35.029
p = 0.001

	Public
	78 (48.1)
	84 (51.9)
	

	Level of education
	
	
	

	Junior sec. school
	98(70.5)
	41 (29.5)
	2 = 4.397
p = 0.037

	Senior sec. school
	112(59.3)
	77 (40.7)
	

	Social class
	
	
	

	Lower social class
	5 (38.5)
	8 (61.5)
	2= 19.457
p = 0.001

	Middle social class
	152 (59.8)
	102 (40.2)
	

	Upper social class
	53 (86.9)
	8 (13.1)
	

	Knowledge score
	
	
	

	Poor knowledge
	77 (69.4)
	34 (30.6)
	2 = 2.081
p = 0.181

	Good knowledge
	133 (61.3)
	84 (38.7)
	


2= Pearson chi-square 
There was a statistically significant (p = 0.001) association between chocolate consumption and school ownership, the proportion of respondents who consume chocolate was significantly higher 132 (79.5%) among those in private schools compared to those in public schools, the proportion of respondents that consumed chocolate was higher 98 (70.5%) among junior secondary school students compared to those in the senior secondary school and the association was statistically significant (p = 0.037). Social class was found to be significantly (p= 0.001) associated with chocolate consumption; the proportion of respondents who consume chocolate was higher 53 (86.9%) in the upper class compared to the low and middle classes (Table 7).














[bookmark: _Toc100918716][bookmark: _Toc100918932]Table 8: Association between respondents’ characteristics and ice cream consumption
	
	   Ice cream consumption
	

	Variables
	Yes
Frequency (%)
	No
Frequency (%)
	Test statistic and p-value

	Age
	
	
	

	Early adolescent
	74 (60.2)
	49 (38.8)
	2= 0.260
p = 0.899

	Mid adolescent
	101 (60.8)
	65 (39.2)
	

	Late adolescent
	22 (56.4)
	17 (43.6)
	

	Gender 
	
	
	

	Male
	100 (69.0)
	45 (31.0)
	2 = 8.591
p = 0.004

	Female
	97 (53.0)
	86 (47.0)
	

	School ownership
	
	
	

	Private 
	115(69.3)
	51(30.7)
	2= 11.901
p = 0.001

	Public
	82 (50.6)
	80 (49.4)
	

	Level of education
	
	
	

	Junior sec. school
	87 (62.6)
	52 (37.4)
	2 = 0.643
p = 0.428

	Senior sec. school
	110 (58.2)
	79 (41.8)
	

	Social class
	
	
	

	Lower social class
	5 (38.5)
	8 (61.5)
	2 = 2.913
p = 0.245

	Middle social class
	153 (60.2)
	101 (39.8)
	

	Upper social class
	39 (63.9)
	22 (36.1)
	

	Knowledge score
	
	
	

	Poor knowledge
	65 (58.6)
	46 (41.1)
	2 = 0.158
p = 0.722

	Good knowledge
	132(60.8)
	85 (39.2)
	


2= Pearson chi-square 
There was a statistically significant association (p = 0.004) between ice cream consumption and gender, as the proportion of males that consumed fast food was higher than 100 (69.0%) that of the females. There was also a significant association (p = 0.001) between the consumption of ice cream and school ownership, the proportion was higher 115 (69.3%) in private schools than in public schools. (Table 8)
[bookmark: _Toc100918717][bookmark: _Toc100918933]Table 9: Association between respondents’ characteristics and cake consumption
	
	          Cake consumption 
	

	Variables
	Yes
Frequency (%)
	No
Frequency (%)
	Test statistics and p-value

	Age
	
	
	

	Early adolescent
	70 (56.9)
	53 (43.1)
	χ2= 3.544
p = 0.179

	Mid adolescent
	76 (45.8)
	90 (54.2)
	

	Late adolescent
	19 (48.7)
	20 (51.3)
	

	Gender 
	
	
	

	Male
	77 (53.1)
	68 (46.9)
	χ2 = 0.814
P = 0.376

	Female
	88 (48.1)
	95(51.9)
	

	School ownership
	
	
	

	Private 
	113 (68.1)
	53 (31.9)
	χ2 = 42.442
p = 0.001

	Public
	52 (32.1)
	110 (67.9)
	

	Level of education
	
	
	

	Junior sec. school
	82 (59.0)
	57 (41.0)
	χ2 = 7.283
p = 0.007

	Senior sec. school
	83 (43.9)
	106 (56.1)
	

	Social class
	
	
	

	Lower social class
	6 (46.2)
	7 (53.8)
	χ2= 14.284
p= 0.001

	Middle social class
	115 (45.3)
	139 (54.7)
	

	Upper social class
	44 (72.1)
	17 (27.9)
	

	Knowledge grade
	
	
	

	Poor knowledge
	60 (54.1)
	51 (45.9)
	χ2 = 0.943
p = 0.352

	Good knowledge
	105 (50.)
	112 (51.6)
	


χ2= Pearson chi-square
 There was a statistically significant association (p = 0.001) between the consumption of cake and school ownership, the proportion of the respondents who consume cake was higher 113 (68.1%) among those in private schools compared to those in public schools. The proportion of the respondents who consume cake was higher 44 (72.1%) among those in the upper social class compared to those in the middle and low social class and the difference was statistically significant (p = 0.001). (Table 9)
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	       Cold drinks consumption
	

	Variables
	Yes
Frequency (%)
	No
Frequency (%) 
	Test statistics and p-value

	Age
	
	
	

	Early adolescent
	79 (64.2)
	44 (35.8)
	χ2 = 3.302
p = 0.188

	Mid adolescent
	95 (57.2) 
	71 (52.8)
	

	Late adolescent
	19 (48.7)
	20 (51.3)
	

	Gender 
	
	
	

	Male
	82 (56.6)
	63 (43.4)
	χ2= 0.563
p = 0.498

	Female
	111 (60.7)
	72 (39.3)
	

	School ownership
	
	
	

	Private 
	113 (68.1)
	53 (31.9)
	χ2 = 11.825
p = 0.001

	Public
	80 (49.4)
	82 (50.6)
	

	Level of education
	
	
	

	Junior sec. school
	87 (62.6)
	52 (37.4)
	χ2 = 1.400
p = 0.257

	Senior sec. school
	106 (56.1)
	83 (43.9)
	

	Social class
	
	
	

	Lower social class
	4 (30.8)
	9 (69.2)
	χ2 = 6.853
p = 0.035

	Middle social class
	147 (57.9)
	107 (42.1)	
	

	Upper social class
	42 (68.9)
	19 (31.1)
	

	Knowledge score
	
	
	

	Poor knowledge
	54 (48.6)
	57 (51.4)
	χ2= 7.198
p = 0.009

	Good knowledge
	139 (64.1)
	78 (35.9)
	


χ2= Pearson chi-square 
There was a statistically significant association (p = 0.001) between the consumption of cold drinks and school ownership, the proportion of the respondents who consume cold drinks was higher 113 (68.1%) in private schools than that of public schools. the proportion of those who consumed cold drinks was higher among those in upper social class 42 (68.9%) compared to those in low and middle social classes, and the difference was statistically significant (p = 0.035). Table 10
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Obesity among school children is of serious concern, with a number of factors contributing to childhood obesity. The most common among those factors are genetic factors, lack of physical activity, unhealthy eating patterns, or a combination of these factors. However, in a few cases, being overweight or obese is caused by a medical condition such as a hormonal problem (Almuhanna et al, 2014).   
In this study, all our respondents consumed at least one form of fast food in the last six months prior to the study. This may not be unconnected to the metropolitan nature of the study area, where most of the inhabitants are civil servants and therefore prone to the pressure of preparing students to go to school and also going to their various offices.    Thus, they readily indulge in the patronage of fast food restaurants where the commodities are inexpensive, convenient, and fast. In agreement with our findings, high prevalence rates of FFC were recorded in similar studies; 91.1% in Jos, Nigeria (Emeka and Mohammed, 2020), more than 90% in Saudi Arabia (Almuhanna et al, 2014); 72.4% in Iran (Mohammadbeigi et al, 2018)and 73.5% in Syria (Alhashemi et al, 2022).  In contrast to our findings, similar studies observed lower rates of consumption of fast foods; 23.1% in Bangladesh (Sultana et al, 2022) and 51.9% in China (Zhao et al, 2017) .The rate of FFC by our subjects could be attributed to the gradual neglect of our traditional foods with much flair for western foods, especially in urban cities. This may also be responsible for the rise in non- communicable diseases that are gradually taking the center stage of our disease burden.
The commonest fast foods consumed by the respondents in this study include noodles, cakes, ice cream, and Coke drinks. The cakes and noodles are usually flour based fast foods. Similar findings were observed from studies on fast food consumption in Jos, Nigeria (Emeka and Mohammed, 2020), Bangladesh (Sultana et al, 2022), and Syria (Alhashemi et al, 2022). These foods are usually cheap, easy to prepare, and readily available close to homes and schools. These fast foods consumed by our respondents are in tandem with findings from similar studies (Emeka and Mohammed, 2020; Alhashemi et al, 2022, Sultana et al, 2022). Anecdotal evidence has shown that when children as infants are introduced to these foods to calm them when they cry or are hungry before the family meals are ready, they more or less get used to the fast foods, which becomes difficult to withdraw later in life.
 An interesting finding from our study is the fact that most, 82.6% of the respondents considered fast foods as healthy, and this can have serious implications for interventional strategies aimed at curtailing the consumption of fast foods. This finding is in consonance with the study from Bangladesh, where 53.1% of their study subjects opined that fast foods are unhealthy (Sultana et al, 2022). Unlike alcohol and cigarettes that carry warning signs of the health implications of their consumption, fast food companies are targeting young children with great promotion strategies, delicious recipes, attractive advertisements, good taste, easy accessibility, increased convenience and its pocket friendly natures (Nipun et al, 2017) without any indications of the health implications. Although most of the respondents in our study did not consider fast foods as unhealthy, overall, 66.2% of them had good knowledge of the health hazards associated with the consumption of this type of foods and this good knowledge could have implications for control programs. In contrast to findings from this study, the study from Bangladesh observed that more than half of their subjects considered fast foods as unhealthy (Sultana et al, 2022). In a similar study from Jos, Nigeria, most of their respondents knew that heart diseases are linked to consumption of fast foods (Emeka and Mohammed, 2020).
Several studies have pointed to the existence of a direct association between FFC and the occurrence of obesity/overweight (Dunn et al, 2012; Roseheck, 2008). Although all our respondents consumed one fast food or the other, the prevalence of obesity and overweight was 0.9 and 5.2% respectively, with no association between FFC and overweight/obesity. In a similar study from China, 11.1 and 26.2% of the children were obese and overweight respectively, which, were higher than the national average (Zhao et al, 2017; Sun et al, 2014). Although in the study from China and another from the USA (Poti et al, 2014), no association was established between FFC and the development of obesity, however, this finding was inconsistent with a multicenter and multi-country cross-sectional study, which showed that FFC was positively associated with children’s BMI (Braithwaith et al, 2014). Although in most of these studies, there was no significant association between FFC and overweight/obesity, it should be noted that adoption of western dietary pattern remained a significantly associated factor for overweight/obesity. 
The intake of fructose in soft drinks, fruit juices, and baked foods by children has increased significantly over the past four decades, contributing to the emergence of obesity, which is a leading predictor of Cardiometabolic syndrome (CMetS)  in adolescents (Fung et al, 2013; Gepstein and Weiss, 2019; Mortera et al, 2019).
 Obesity is currently one of the three major global epidemics, along with malnutrition and climate change, affecting children and adults worldwide and is increasing at alarming rates in developing countries due to recent nutritional and demographic transitions (Swinburn,2019; Choukem et al, 2020). 
The prevalence of overweight and obesity observed in this study is low when compared with figures in other studies. A cross-sectional study of 400 in-school adolescents in Ile-Ife, southwest Nigeria, showed a 12.8% prevalence of overweight/obesity due to exposure to risky lifestyle choices, which increased Non-communicable disease (NCD) risk(Adeomi et al, 2022).
In Iran, 21.3% of the children in a study were obese/overweight (Mohammadbbeigi et al, 2018) while, in Bangladesh, 14.3 and 12.5% of the children were obese and overweight, respectively (Sultana et al, 2022).  Higher levels of obesity and overweight were also observed in China, Kuwait, and Thailand (Zhao et al, 2017; Al-Isa et al, 2010; Aekplakorn and Mo-Suwan,2009).The high disparity in the prevalence of obesity/overweight between these studies and ours could be attributed to the socio-cultural milieu of our study area, where although there is a gradual adoption of western-type of meals, the traditional indigenous diets that the adult  parents are used to have not been abandoned entirely in the usual family menu. Concerted efforts need to be put in place to reduce the intake of flour-based fast foods that are poor in micronutrients, low in fiber and high in glycemic load by school-going children if the effects of obesity are to be nipped in the bud.   
 
 Conclusion : All the respondents in our study consumed at least one form of fast foods including noodles, cakes, ice cream and cold drinks. Although most of the study subjects had good knowledge of the health hazards associated with the consumption of fast foods, however the majority still considered fast foods healthy. This underscores the need for concerted efforts aimed at discouraging the increasing satiety for fast foods in order to reduce to the barest minimum the epidemic of obesity and overweight and their consequences in society. Policies are required at all levels to promote healthy food environments that will develop healthy lifestyles amongst school children. 

Limitations of the study
Possibility of recall bias which was minimized by asking about the FFC at the early stage of the interview and shortly before the close of the interview. Misinformation, as some students would want to give the impression that they eat a lot of fast food even when it’s obvious from family background that they do not. We impressed on them to be as factual as possible.
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