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ABSTRACT 
 
Aims: Obstruction of the upper airway during overnight sleep is associated with non-refreshing 
sleep and daytime sleepiness. This may be an antecedent to accidents, declining quality of life, 
poor concentration, as well as poor academic and work performance. This study determined the 
prevalence and risk factors for daytime sleepiness among healthy adults in a rural community of 
South-west Nigeria. 
Study Design: A prospective, cross sectional community based study.  
Place and Duration of Study: Oyo town, Nigeria between August 2012 and June 2013. 
Methodology: Households and adults in the community were selected by multistage random 
sampling technique. Data on demographics, snoring, and subjective sleepiness (using Epworth 
Sleeping Scale) were obtained. Mallampati score, tonsillar grade and body mass index of each 
participant was determined. Statistical analysis was done and level of significance was p < 0.05. 
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Results: There were 408 participants consisting 202 (49.5%) males and 206 (50.5%) females, age 
ranged from 18 to 82 years with mean of 37 years ±15.2. Only 191 (46.8%) participants snored 
while daytime sleepiness was observed in 113 (27.70%) participants. Forty two (10.30%) 
participants had enlarged tonsils. Only 165 (40.4%) participants had high Mallampati score. Mean 
Body Mass Index for male was 23.79 kg/m2 ±3.93 and female was 24.86 kg/m2 ±4.90. Daytime 
sleepiness was significantly associated with increased age (p = 0.0018), female gender (p = 0.048), 
enlarged tonsils (p < 0.013), snoring (p < 0.001), high Mallampati score (p < 0.001) and high body 
mass index (p = 0.014), but no association with overnight sleeping duration (p = 0.138). 
Conclusion: There prevalence of excessive day time sleepiness is high among the adults in Oyo 
community, Nigeria and factors associated with narrowed upper airway predispose to daytime 
sleepiness. Therefore, there is a need for public awareness on its implication on health, productivity 
and safety. 
 

 
Keywords: Daytime sleepiness; enlarged tonsil; Mallampati score; obesity; snoring. 
 
1. INTRODUCTION 
 
Sleep is essential for good health and growth. 
Daytime sleepiness, or difficulty in maintaining a 
desired level of wakefulness during the day, is a 
predictable consequence of non-refreshing 
overnight sleep that can have a serious impact 
on an individual's health, safety, and quality of 
life [1]. It is a serious concern at workplaces with 
its negative effects on productivity and 
professional relationship [2]. 
 
Excessive daytime sleepiness (EDS) is frequent 
episodes of sleepiness during the day with 
significant impact on usual activities [3]. It is a 
symptom of obstructive sleep apnea (OSA), [4] a 
disorder characterized by loud, habitual snoring, 
apnea, hypoxaemia, sleep disturbance 
(fragmented sleep/ sleep deprivation) and 
excessive daytime sleepiness [5]. Individuals 
with inadequate sleep are often unaware of the 
deterioration in their cognitive and general 
performance [6,7]. This differs from chronic 
insomnia where the sufferer experience night 
and daytime hyper arousal rather than excessive 
daytime sleepiness [8]. Increased age, neck and 
trunk obesity as well as oropharyngeal 
crowdedness are risk factors for OSA [9].  
 
Excessive daytime sleepiness can be 
incapacitating like in an intoxicated individual. It 
can also   adversely affect daily activities [10]. 
Reduced alertness caused by the daytime 
sleepiness could predispose an individual to 
accidents, reduce productivity, decline quality of 
life, impairs concentration and reduce cognitive 
function. They easily make mistakes and forget 
instructions on the job, hence assumed to be 
unproductive, lazy employees [11-13].  
 
This study was therefore carried out to determine 
the prevalence of excessive daytime sleepiness 

among healthy adults in a rural community of 
South-west Nigeria and to identify the underlying 
risk factors for it.  
 
2. MATERIALS AND METHODS  
 
2.1 Study Design  
 
This was an observational, cross-sectional, 
community-based study of apparently healthy 
adults in households selected by stratified 
random sampling technique. The study was 
carried out in Oyo town with a population of 
428,798 [14]. Approval was obtained from the 
ethics committee of Oyo State Ministry of Health, 
Nigeria before the conduct of the study. Written 
permission from the community leaders and 
informed consent form each participant was also 
obtained. 
  
2.2 Data Collection and Procedure  
 
Fifty percent of the thirty electoral wards in the 
community were selected by multistage random 
sampling technique. A total of 420 housing units 
were selected, by stratified random sampling 
technique from the 15 electoral wards. The 
individuals from each household were randomly 
selected by balloting for the interview. The 
participants were males in houses with even 
number while they were females in houses with 
odd numbers. The participants were then 
classified as non-snorers (no history of snoring), 
Non- habitual snorers (snore for ≤ 3times/week), 
and habitual snorers (snore for more than 3 
times/week) [15,16].  
 
2.2.1 Structured questionnaires 
 
Structured questionnaires was administered to 
obtain information on the participant’s socio-
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demography,  occupation, alcohol, cigarettes and 
drug use, approximate overnight duration of 
sleep, snoring, apnea and excessive daytime 
sleepiness (EDS). The roommates answered 
questions on snoring and apnea (cessation of 
breathe during sleep). The participant’s socio-
economic status was assessed by their 
occupation [17]. The excessive daytime 
sleepiness (EDS) was assessed on Epworth 
Sleepiness Scale (ESS) [18] and a participant 
with a total score of ≥ 11 has EDS and was 
advised to consult a specialist. The Epworth's 
scale assess the degree of daytime sleepiness, it 
is made up of eight questions about the person's 
level of subjective daytime sleepiness in given 
daily activities. The scale goes from 0 to 24: 
daytime sleepiness is considered when the score 
is higher than 10 points.  
 
2.2.2 Anthropometric measurements  
 
The weight (kilogram) and height (meter) were 
measured and body mass indices (BMI) 
calculated. The BMI was defined as healthy 
weight (BMI <25 kg/m2), overweight (BMI ≥25 
kg/m2 and <30 kg/m2), and obese (BMI ≥30 
kg/m2) [19].  

 
2.2.3 ENT examination  
 
The oral cavity and oropharynx of all the 
participants were examined by the same 
otolaryngologist. The degree of oropharyngeal 
crowdedness was measured using Mallampati 
scoring method and tonsillar enlargement 
[20,21]. Mallampati score of I and II were 
considered normal while Mallampati III and IV 
were abnormal. Tonsils, which extended medially 
beyond the medial border of the anterior tonsillar 
pillars were considered enlarged (Brodsky 
tonsillar grade I-IV).  
 
2.3 Statistical Analysis  
 
Data obtained from the study was collated and 
presented in a simple format.  Demographic data 
and clinical variables were presented using 
percentages, tables and charts as appropriate 
while summary statistics were done using means 
and proportions. Statistical analysis of the 
obtained data was carried out using the 
Statistical Package for Social Sciences (SPSS) 
version 16. Chi square test was used to 
determine the association between excessive 
daytime sleepiness and other variables and the 
level of statistical significance was set at p value 
< 0.05 and 95% confidence interval. 

3. RESULTS  
 
Four hundred and eight participants completed 
the study; consisting 202 (49.5%) males and 206 
(50.5%) females with male to female ratio of 1:1. 
The age ranged from 18 to 82 years with mean 
age of 37.0 years ±15.23. The overnight duration 
of sleep ranged from 4 to 11 hours, with a mean 
duration of 8.2 hours ±1.2. There were 113 
(27.70%) participants with excessive daytime 
sleepiness, with a prevalence of 32.01% among 
females (66 vs. 206) and 23.26% among males 
(47 vs. 202), and only 4.44% of them had sleep 
duration of < 6 hours / night on most days. There 
was no significant association between duration 
of overnight sleep and excessive daytime 
sleepiness (p = 0.179). The ages of the 
participants with excessive day time sleep 
ranged from 19 years to 82 years (mean age 
48.44 years ±13.39. Excessive daytime 
sleepiness was found in 24.8% snorers and 2.9% 
non-snorers. The mean ESS score in habitual 
snorers was 10.64±3.86 while it was 9.76±4.83 in 
non- habitual snorers. There was a statistical 
significant association between excessive 
daytime sleepiness and snoring (p < 0.001); 
gender (p = 0.048) and age (p < 0.001). The 
distribution of the participants’ ESS is shown in 
Table 1. 
 

Table 1. The participants Epworth Sleeping 
Scale score 

   
Epworth scoring 
score    

Frequency Percentage 
(%) 

0 – 5 
(Supernormal) 

152 37.3 

6 – 10 (Normal) 143 35.0 
11 -15 (Sleepy) 102 25.0 
16 – 20 (Very 
sleepy) 

11 2.7 

>20 (Dangerously 
sleepy) 

0 0 

Total 408 100.0 
 

There were 165 (40.4%) participants with high 
Mallampati score and 64 (15.7%) of them 
experienced excessive daytime sleepiness. Of 
the 115 (28.2%) participants with tonsillar 
enlargement, only 42 (37.2%) of them 
experienced excessive daytime sleepiness while 
71 (17.4%) of the 293 with no tonsillar 
enlargement have EDS. The risk factors for 
daytime sleepiness are shown in Table 2. 
 

There were more participants with excessive 
daytime sleepiness as the body mass index 
increases and this observation was statistically 
significant (p = 0.014). 
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Table 2. Risk factors for daytime sleepiness 
 

  Daytime sleepiness Total  p - value 
  Yes  No  
Gender Male 47 (11.5%) 155 (38.0%) 202 (49.5%) p = 0.048 

Female 66 (16.2%) 140 (34.3%) 206 (50.5%) 
 Total  113 (27.7%) 295 (72.3%) 408 (100.0%) 
Tonsillar enlargement Yes 42 (10.3%)   73 (17.9%) 115 (28.2% p = 0.013 

No  71 (17.4%) 222 (54.4%) 293 (71.8%) 
 Total 113 (27.7%) 295 (72.3%) 408 (100.0%) 
Mallampati score High  64 (15.7%) 101 (24.8%) 165 (40.4%) p < 0.001 

Low (normal)  49 (12.0%) 194 (47.5%) 243 (59.6%) 
 Total  113 (27.7%) 295 (72.3%) 408 (100.0%) 
Snoring  Snorers 101 (24.8%) 90 (22.0%) 191 (46.8%) p < 0.001 

Non-snorers 12 (2.9%) 205 (50.3%) 217 (53.2 %) 
 TOTAL  113 (27.7%) 295 (72.3%) 408 (100%) 
BMI  Under weight 0 (0.0%) 11 (2.7%) 11 (2.7%) p = 0.014 

 Normal weight 59 (14.4%) 197 (48.3%) 256 (62.7%) 
Overweight 26 (6.4%) 66 (16.2%) 92 (22.5%) 
Obese 18 (4.4%)  21 (5.1%) 39 (9.6%) 
Morbidly obese 10 (2.5%)  0 (0.0%) 10 (2.5%) 

Total  113 (27.7%) 295 (72.3%) 408 (100.0%) 
 
The proportion of participants with daytime 
sleepiness increases with age, with a peak at 7th  
decade of life, p =0.001 as shown the in Table 3. 
 
4. DISCUSSION 
 
There are few epidemiological studies on sleep 
loss at night and excessive daytime sleepiness in 
the general adult population in Nigeria [22,23].  
Previous studies were done among sections of 
the people in the community; commercial drivers 
and among patients in the hospital, but this study 
cross across all apparently healthy adults in the 
community. In this present study, the prevalence 
of excessive daytime sleepiness was 27.70%. 
This is higher than the prevalence from the 
earlier study in Nigeria which reported 14.4% 
[22]. The prevalence is also higher than 16.8% in 
Brazil2 and 15% in Japan [24]. In similar studies 
from America, one in every five adults 
investigated had excessive daytime sleepiness 
[25,26]. The EDS prevalence in earlier study 
among male commercial drivers may be lower 
than this study because, these drivers routinely 
abuse psychostimulants that keep them awake 
and active during the day. This present study 
also included female gender, which was not 
investigated in the previous study. Studies have 
shown that females experienced EDS more than 
men and the finding is similar to what was found 
in this study [2,27,28]. This may be related to the 
hormonal changes during menstrual flow, 
pregnancy and lactation. High oestrogen and 
oxytocin in women could cause mucosal oedema 
and hyper-secretion with resultant upper airway 

resistance [29]. In addition, the sedentary 
lifestyle among the participants from this study 
could make them easily fall asleep during the day 
hence the higher prevalence reported than what 
was reported in America, Brazil and Japan where 
the people do more attention required work, and 
consume psycho-stimulants such as coffee and 
smoke cigarette. 
 

Insufficient overnight sleep is a risk factor for 
excessive day time sleepiness. Even though 
excessive daytime sleepiness was present in all 
the age groups in this study, it was more 
associated with older age groups. This is 
different from previous study where young age 
was associated with daytime sleepiness 
[24,30,31]. Aging is associated with disturbed 
circadian rhythm with habitual sleeping pattern, 
disturbed sleep, reduced daytime cognitive 
performance due to neurophysiological factors 
[32,33]. Van Cauter et al. [34] observed that the 
total sleep-time decreased with age from mid-life 
until the eighth decade, and the elderly have 
deterioration in both the quality and quantity of 
sleep. All of these changes can lead to excessive 
daytime sleepiness. 
 

Daytime sleepiness increases within the group 
as the participant’s age also increases [9,35,36], 
this was also observed from this present study. 
This may be because of the rapid weight gain 
with the age. Bixler et al. [31] reported higher 
prevalence of EDS in people that are less than 
30 years and people older than 75 years. Hara et 
al. [36] in Brazil reported no association between 
daytime sleepiness and age. 
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Table 3. Daytime sleepiness and age 
 
Age No eds Eds Total  
18-29 138 (33.8%) 23 (5.6%) 161 (39.5%) 
30-39 60 (14.7%) 35 (8.6%) 95 (23.3%) 
40-49 33 (8.1%) 30 (7.4%) 63 (15.4%) 
50-59 26 (6.4%) 10 (2.5%) 36 (8.9%) 
60-69 26 (6.4%) 12 (2.9%) 38 (9.3%) 
70-79 3 (0.7%) 3 (0.7%) 6 (1.4%) 
80-89 9 (2.2%) 0 (0%) 9 (2.2%) 
 295(72.3%) 113(27.7%) 408(100.0%) 

X2 = 38.94; df = 6; p= 0. 001 (proportion of daytime sleepiness increase with age) 
 
Obesity had been reported to significantly 
contribute to excessive daytime sleepiness 
[31,37] and the findings from this present study 
agreed with it, but Dixon et al observed that 
daytime sleepiness is not associated with the 
degree of obesity, or anthropometric 
measurements, but nocturnal sleep disturbance 
[38]. However daytime sleepiness increases with 
the degree of obesity in this study. The primary 
underlying mechanism that makes obese people 
feel overly tired is chronic inflammation of the fat 
cells that produce cytokines that promote 
sleepiness [39]. Obesity is a known risk factor for 
OSA with resultant sleep-disordered breathing or 
sleep disruption and day time sleepiness [40].  
Obese individuals have fat deposition around the 
neck/ pharynx which contribute to the upper air 
way obstruction and generalized hypotonia 
during sleep [41-44]. The obstruction causes 
snoring and restlessness or frequent awakening 
during sleep with accumulation of carbon dioxide 
with low oxygen concentration in the blood 
circulation resulting in non-refreshing sleep 
[45,46]. The metabolic response to hypoxemia 
arising from airway obstruction might contribute 
to the long hour of overnight sleep seen in these 
participants [24]. The higher rate of excessive 
daytime sleepiness among the habitual snorers 
than the non-habitual snorers in this study is 
similar to the report by Takegami et al. [35]. 
However, the lack of EDS in some patients that 
snore could be a factor of degree/severity of 
upper airway obstruction during sleep. 
  
The high Mallampati score and enlarged tonsils 
observed in some of the participants might have 
contributed to excessive daytime sleepiness. 
Previous studies [47,48] reported that high 
Mallampati score is associated with snoring and 
sleep apnea.  
 
5. CONCLUSION 
 
Excessive daytime sleepiness is common in the 
apparently healthy adult in Nigeria and the risk 

factors included increased BMI, age, female 
gender, high Mallampati score and tonsillar 
enlargement. Health education to enlighten the 
people on the health risk of EDS should be 
carried out and weight reduction should be part 
of measure in the management of daytime 
sleepiness. 
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