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Abstract
Introduction: Preoperative fasting is vital in preventing pulmonary aspiration, regurgitation and vomiting during the induction of anesthesia. Every patient scheduled for surgery including pregnant mothers need to be on fasting for certain period of time. Women undergoing cesarean section need full energy for themselves and the fetus to overcome the stress of birth. However, fasting time in Eritrea is generally longer than is recommended by American Society of Anesthesiologists. Prolonged fasting time has undesirable effects including, nausea, vomiting, dizziness, thirst, hunger etc. Objectives: This study compared the associated discomforts between traditional versus instructing standard guidelines of fasting times among mothers undergoing elective cesarean section. Methods: A non-randomized clinical trials among 106 mothers was conducted. Two groups for comparisons in two different hospitals were selected. One group received instructions of preoperative fasting according to the American Society of Anesthesiologists Task Force guidelines and the other group followed through the traditional approaches, i.e. “nothing by mouth after mid-night”. Results: Mild to moderate degrees of discomforts was seen in the study participants. Feelings of thirst and hunger were the serious discomforts experienced. The associated discomforts were not determined to be significantly different (p=0.256) among the two groups of comparison. Conclusion: The study concluded that the associated discomforts were not statistically different between the traditional and standard groups. There was mild to moderate degrees of discomforts in both groups of study. Though the finding shows similar magnitude of discomforts between the two comparison groups, postoperative discomforts appear to worsen as the timing of fasting increases.
1. Introduction
Preoperative fasting is the term applied to the period of abstinence from oral food and fluids for a period of time before a patient goes to surgery. Ludwig (2013) and Gunawardhana (2012) claimed that preoperative fasting has been accepted at the beginning of anesthetic practice to prevent regurgitation and aspiration. Clinically significant pulmonary aspiration during general anesthesia is rare in healthy patients having elective surgery. Majority of studies that were conducted reported an incidence of 1 in approximately 10,000 patients, with no deaths in more than 200,000 cases (Maltby, 2000). 
One of the important cause of maternal mortality and morbidity is aspiration of gastric contents due to gastrointestinal changes in pregnancy. The prevalence of aspiration pneumonia in pregnant women is significantly higher than in others (0.11% in cesarean section) (Janda, Scheeren & Noldge-Schomburg, 2006). However, the process of labor is energy consuming, requiring as much energy as athletics and, thus, necessitates a carbohydrate enriched diet. If carbohydrate deficiency occurs throughout the labor, it leads to ketoacidosis which is dangerous for both fetus and mother (Macdonald & Magil, 2011). On the other hand fluid deficiency can cause poor utero placental blood circulation, which can lead to prolonged labor that may lead to administration of oxytocin (Direkvand-Moghadam & Rezaeian, 2012). The main reason for restriction of oral fluid intake during labor is the possibility of urgent need for cesarean section (Gyte & Richens, 2006). In recent years, several studies emphasized that although oral intake of clear liquids is safe 2 hours prior to elective surgeries,(Lopez, 2002) there is still a doubt on parturients who may need urgent cesarean section at any moment (Cunningham, 2001). 
However, from anecdotal observation many mother undergoing elective cesarean section experience feeling of discomforts such as; hunger, thirst, epigastric pain, dizziness and so on.
Although traditional long-term fasting is not recommended in current guidelines, in practice it is still widely used (Dolgun et al., 2011; Aygin, 2012). Therefore, this paper compared the associated discomforts of fasting from midnight versus fasting according to ASA guidelines in mothers undergoing elective cesarean section. 
2. Methods
2.1 Study Design
After approval of ethical permission from the ethical committee of college of health sciences and ethical & research committee of Ministry Health of Eritrea., a non-randomized quasi-experiment between two groups of pregnant mothers in Orotta Maternity National referral and Teaching hospital and Sembel Hospitals was conducted from 6 November 2017 to 11 March of 2018. All mothers who delivered by cesarean section during the study period were included. 
2.2 Data Collection Tools
Data were collected through a self-structured questionnaire after being refined and validated by different experts. The traditional group was not given any instruction and they were just instructed by the nurses as the routine protocol of the hospital. The experimental (Standard) group received instructions of fasting by the data collectors one day before the surgery. The instructions that were given to the mothers includes; the time period of fasting from food and fluids, the necessity of fasting, and the type of food and fluids. A closed and open-ended structured questionnaire was completed the next day of surgery 30minutes before entering Operation Theater to both groups of the study. During the surgery time, the participants were followed for any signs of nausea and vomiting and asked for any feeling of epigastric discomforts. Two hours after surgery, the participants were again asked a question regarding post-operative discomforts. Numeric Visual Score (NVS) techniques were used to assess degree of discomforts by the patients. The questionnaire includes, demographic data, preoperative assessment, pre-operative discomforts assessment, intraoperative and postoperative outcomes. The level of discomforts preoperatively and postoperatively were measured by a numeric analogue scales that ranges from 0 to 10 and values 0 as no discomfort, 1 to 3 considered as mild, 4 to 6 as moderate, and ≥7 as severe discomforts.
2.3 Data Processing and Statistical Analysis
The data was double entered in SPSS (version 22) and cleaned before the actual analysis. Normality of the entered data was checked with Kolmogorov-Smirnov test and Fisher’s measures of skewness and kurtosis. To describe the data mean (SD), median (IQR), and percentages were used, as appropriate for the demographic, preoperative, intraoperative and postoperative features. Point estimates and their corresponding 95% CI of fasting time were evaluated for both traditional and standard fasting. Student’s t-test was used to assess the hypothesized difference in length of fasting time and consequently in discomfort scores between the standard and traditional fasting. In addition, ANOVA was also used to find out the difference in length of fasting time and discomforts score across demographic characteristics. Furthermore, the possible relationship of fasting time and postoperative discomfort scores, Pearson’s correlation coefficient and logistic regression were used. P value less than 0.05 was rendered as significant.

3. Results
In this study, which was conducted from November 6 of 2017 to March 11 of 2018, a total of 106 pregnant mothers were included. Comparable number of participants were observed in the traditional as well as standard ASA based preoperative fasting groups. The indication for cesarean section were; previous C/S, CPD, Malpresentation, large baby and others in decreasing order in both groups. (Table 1)
Table 1. Socio-demographic Characteristics of mother who underwent C/S
	Variables
	Traditional (N=54)
	Standard (N=52)
	Total (N=106)

	
	n (%)
	n (%)
	n (%)

	Age (Mean=30.39, SD=5.09)
	
	
	

	
	18 to 25
	13(24.0)
	5(9.6)
	18(17.0)

	
	26 to 34
	32(59.2)
	32(61.5)
	64(60.4)

	
	35 to 42
	9(16.6)
	15(28.8)
	24(22.6)

	Educational Level
	
	
	

	
	Elementary
	5(9.2) 
	5(9.6)
	10(9.4)

	
	Junior
	3(5.5)
	12(23.0)
	15(14.2)

	
	Secondary School
	41(78.8)
	27(51.9)
	68(64.2)

	 
	Higher Level
	5(9.2)
	8(15.3)
	13(12.3)

	Number of Previous CS
	
	
	

	
	None
	10(18.5)
	13(25)
	23(21.7)

	
	One
	24(44.4)
	17(32.6)
	41(38.7)

	 
	Two
	12(22.2)
	15(28.8)
	27(25.5)

	
	Three or more
	8(14.8)
	7(13.4)
	15(14.2)

	Indication of CS
	
	
	

	
	Previous CS
	38(70.3)
	26(50)
	64(60.4)

	
	CPD
	6(11.1)
	11(21.1)
	17(16.0)

	
	Malpresentation
	2(3.7)
	4(7.6)
	6(5.7)

	
	Large Baby
	3(5.5)
	1(1.9)
	4(3.8)

	 
	Others
	5(9.2)
	10(19.2)
	15(14.2)



3.1 Preoperative Fasting Assessment
Regarding the type of food consumed preoperatively, 68.9% (n=73) of the mothers took solid food and 31.1% (n=33) soft food. Tea was the most consumed drink 45.3% (n=48), followed by water 38.7% (n=41) and milk 14.2% (n=15). In comparison to the traditional practice, in the standard practice 53.8% (n=28) took tea, 38.4% (n=20) water, 5.7% (n=3) milk, and 1.9% (n=1) juice. Solid food was consumed by 55.5% (n=30) of the traditional practice and 82.6% (n=43) of the standard practice.
Table 2. Preoperative Fasting Assessment
	Variables
	Traditional (N=54) 
	Standard (N=52)
	Total (N=106)

	
	n (%)
	n (%)
	n (%)

	Receive Information
	
	
	

	
	Yes
	48(88.8)
	52(100)
	100 (94.3)

	
	No
	6(11.1)
	0
	6(5.7)

	Information giver
	
	
	

	
	Physicians
	17(31.4)
	0
	17(16.0)

	
	Nurses
	4(7.4)
	2(3.8)
	6(5.7)

	
	Anesthetists
	33(61.1)
	50(96.1)
	83(83.3)

	Type of foods 
	
	
	

	
	Solid Foods
	30(55.5)
	43(82.6)
	73(68.9)

	
	Soft Foods
	24(44.4)
	9(17.3)
	33(31.1)

	Type of Drinks
	
	
	

	
	Water
	21(38.8)
	20(38.4)
	41(38.7)

	
	Tea
	20(37.0)
	28(53.8)
	48(45.3)

	
	Milk
	12(22.2)
	3(5.7)
	15(14.2)

	
	Juice
	1(1.8)
	1(1.9)
	2(1.9)

	Necessity of NPO
	
	
	

	
	To avoid vomiting
	13(24.0)
	35(67.3)
	48(45.3)

	
	As requirement of surgery 
	7(12.9)
	5(9.6)
	12(11.3)

	
	Avoid urination and bowel movement   4(7.4)
	     2(3.8)
	6(5.7)

	
	Food may obstruct airway
	1(1.8)
	1(1.9)
	2(1.9)

	
	Avoid high sugar level
	1(1.8)
	0
	1(0.9)

	
	I don’t know 
	31(57.4)
	8(15.3)
	39(36.8)



3.2 Preoperative Discomforts
The feelings of thirst and hunger were the most common complains by both groups of participants. The feeling of hunger 42.3% (n=22), nausea 7.6% (n=4), thirst 36.5% (n=19) and dizziness 1.9% (n=1) were comparatively higher in those who were given an instruction about NPO according to ASA guidelines. One mother from traditional and one from standard groups experienced vomiting and dizziness, respectively.

Table 3. Preoperative Fasting
	Variables
	Traditional (N=54) 
	Standard (N=52)
	Total (N=106)

	
	n (%)
	n (%)
	n (%)

	Do you feel hunger
	
	
	

	
	Yes
	8(14.8)
	22(42.3)
	30(28.3)

	
	No
	46(85.1)
	30(57.6)
	76(71.70)

	Do you feel nausea
	
	
	

	
	Yes
	2(3.7)
	4(7.6)
	6(5.7)

	
	No
	52(96.2)
	48(92.3)
	100(94.3)

	Do you have thirst
	
	
	

	
	Yes
	15(27.7)
	19(36.5)
	33(31.1)

	
	No
	39(72.2)
	33(63.4)
	73(68.9)

	Do you have vomiting
	
	

	
	Yes
	1(1.8)
	0
	1(0.9)

	
	No
	53(98.1)
	52(100)
	105(99.1)

	Do you have dizziness
	
	

	
	Yes
	0
	1(1.9)
	1(0.9)

	 
	No
	 54(100)
	51(98.0) 
	105(99.1)




3.3 Intraoperative Outcomes
With regard to intraoperative discomfort, 8.5% (n=9) of all the participants had feeling of nausea or vomiting, in which, it was observed in 14.8% (n=8) of the traditional approaches and a single case was found among the standard practice. Epigastric discomforts was experienced in 6.6% (n=7) of the mothers with 9.2% (n=5) of them being from the traditional group. (Table 4)

Table 4. Intraoperative Outcomes
	Variables
	Traditional (N=54) 
	Standard (N=52)
	Total (N=106)

	
	n (%)
	n (%)
	n (%)

	Does the patient receive premedication
	
	

	
	Yes
	48(88.8)
	49(94.2)
	97(91.5)

	
	No
	6(11.1)
	3(5.7)
	9(8.5)

	Type of premedication given
	
	
	

	
	Metochlopramide  46(85.1)
	49(94.2)
	95(97.9)

	
	Hyoscine
	2(3.7)
	0
	2(2.1)

	Does the patient has nausea/vomiting
	
	

	
	Yes
	8(14.8)
	1(1.9)
	9(8.5)

	
	No
	46(85.1)
	51(98.0)
	97(91.5)

	Does the patient has epigastric discomforts
	

	
	Yes
	5(9.2)
	2(3.8)
	7(6.6)

	 
	No
	49(90.7)
	50(96.1)
	99(93.4)




3.4 Postoperative Discomforts

63.2% (n=67) of the participants had feeling of thirst postoperatively, of whom 57.4% (n=31) belonged to the traditional practice and 69.2% (n=36) to the standard practice. The rest had nausea, vomiting and dizziness with percentiles of 4.7% (n=5), 2.8% (n=3) and 1.9% (n=2), respectively. The feeling of nausea was exclusively happening in those who followed traditional practice 9.2% (n=5). Similarly, dizziness occurred in 3.6% (n=2) to those participants on whom the traditional practice was followed. (Table 5)

Table 5. Postoperative Discomforts
	Variables
	Traditional (N=54) 
	Standard (N=52)
	Total (N=106)

	
	n (%)
	n (%)
	n (%)

	Do you feel hunger
	
	
	

	
	Yes
	21(38.8)
	34(65.3)
	55(51.9)

	
	No
	33(61.1)
	18(34.6)
	51(48.1)

	Do you feel nausea
	
	
	

	
	Yes
	5(9.2)
	0
	5(4.7)

	
	No
	49(90.7)
	52(100)
	101(95.3)

	Do you have thirst
	
	
	

	
	Yes
	31(57.4)
	36(69.2)
	67(63.2)

	
	No
	23(42.5)
	16(30.7)
	39(36.8)

	Do you have vomiting
	
	

	
	Yes
	2(3.6)
	1(1.9)
	3(2.8)

	
	No
	52(96.3)
	51(98.0)
	103(97.2)

	Do you have dizziness
	
	

	
	Yes
	2(3.6)
	0
	2(1.9)

	 
	No
	 52(96.3)
	52(100) 
	104(98.1)




3.5 Preoperative Fasting Associated Discomforts 
In general, there was a discomfort with an equal magnitude between the two comparison groups. In both groups of the study about 43.4% of participants had a discomforts that ranged between mild and moderate grades. Majority of the participants 87% had mild grade discomforts and only 13% had moderate level of discomforts preoperatively. 
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Figure 1. Preoperative Fasting Associated Discomforts


3.6 Postoperative Fasting Associated Discomforts 
The level of postoperative discomforts was higher compared to preoperative discomforts. Majority of the participants (70.8%) had mild to moderate levels of discomforts. However, majority of the participants 88% experienced mild-level discomforts. 
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Figure 2. Postoperative Fasting Associated Discomforts
	
3.7 Difference in Associated Discomforts between Traditional and Standard Fasting Groups 
The level of discomfort was observed separately as preoperative, postoperative and overall. Preoperative discomfort was not significantly different between traditional (Mean=2.59, SD±1.7) and standard approaches (Mean=3.56, SD±2.1) (p=0.269). Similarly, the postoperative mean (SD) difference between the traditional (Mean=6.20, SD±3.6) and standard (Mean=6.33, SD±2.8) were found to be non-significant (p=0.914). In overall discomfort, the mean (SD) difference between traditional (Mean=8.80, SD±4.2) and standard (Mean=9.88, SD±4.3) practice was not significance (p=0.516). There is no significant difference in the level of discomforts between the traditional and standard groups.
Table. 6 Difference in Associated Discomforts between Traditional and Standard Fasting Groups
	Variable
	Mean(SD)
	Diff. 
	  p-value

	Preoperative discomfort
	
	

	
	Traditional
	2.59 (1.7)
	0.965
	0.269

	
	Standard
	3.56 (2.1)
	
	

	Postoperative discomfort
	
	

	
	Traditional
	6.20 (3.6)
	0.123
	0.914

	
	Standard
	6.33(2.8)
	
	

	Overall discomfort
	
	

	
	Traditional
	8.80(4.2)
	1.088
	0.506

	 
	Standard
	9.88 (4.3)
	
	



3.8 The Effect of Prolonged NPO on the independent Associated Discomforts 

The effect of prolonged fasting from food and drinks on the overall postoperative nausea, hunger, vomiting, thirst and dizziness in both groups of study is depicted in the table below. The odds ratio for post-operative vomiting after prolonged fasting from food was 2.07 (p=0.051). This shows that for unit increase in fasting time of food, the odds of vomiting increased by almost two (OR=2.07, 95% CI: 1.00-4.30).
Table. The Effect of Prolonged NPO on the independent Associated Discomforts 
	Dependent Variable
	Independent variable
	OR (95%CI)
	p-value

	Nausea
	Fasting time (Food)
	0.97 (0.71-1.32)
	0.849

	Vomiting
	
	2.07 (1.00-4.30)
	0.051ᵻ

	Hunger
	
	1.05 (0.91-1.20)
	0.467

	Thirst
	
	1.02 (0.88-1.17)
	0.766

	Dizziness
	
	1.40 (0.73-2.66)
	0.303

	Nausea
	Fasting time (Drink)
	1.12 (0.81-1.54)
	0.472

	Vomiting
	
	1.60 (0.91-2.80)
	0.099

	Hunger
	
	1.05 (0.93-1.19)
	0.359

	Thirst
	
	0.98 (0.87-1.11)
	0.837

	Dizziness
	 
	 1.79 (0.86-3.72)
	0.117 


ᵻ the odds ratio for hunger is at the border of the p value 
4. Discussion
In this study, non-randomized clinical trials were conducted among 106 pregnant mothers attended in two separate hospitals from November 6 of 2017 to March 11 of 2018. The trials that compared the associated discomforts between traditional versus standard fasting times carried out in healthy pregnant mothers with physical status class I and II. Guidelines for fasting time of fluids/food based on the ASA Task Force for obstetric mothers were presented to these mothers. There was almost an equal number of participants in the two groups of comparisons.

The preoperative discomforts were similar in the groups that received instructions for shorter period of fasting and those that did not. The result was statistically non-significant (p=0.269). However, this result may have occurred because the length of fasting time was almost similar in both groups of participants.

It was noted that the mothers who received instructions did not follow these instructions given regarding the timing and types of drinks or meals. This may be accounted for by a number of factors, some of which were the habits and cultural impacts. In the traditional practice however, the lack of awareness in addition to cultural barriers lead them to fast for even longer hours. Some of the participants fasted for about 17 hours before surgery commenced. This is supported by Baril and Portman (2007), in which several possible reasons for excessive preoperative fasting were revealed which includes patients′ lack of knowledge regarding the rationale for preoperative fasting, rapidly changing surgical schedules, the absence of a formal fasting policy or staff members′ inadequate knowledge of the policy, general mistrust on the part of practitioners that patients will understand and comply with a fasting policy.

The myth that fasting time from midnight is the best way to reduce the risk of vomiting and pulmonary aspiration during anesthesia, was formerly due to the high rate of cesarean section done under general anesthesia. However, Obstetric anesthesia has improved greatly in recent years, resulting in dramatic fall in maternal morbidity and mortality. The most obvious change has been due to shift from general to regional anesthesia; currently ≥ 90% of cesarean section is performed under spinal anesthesia (Caroline de Costa, 2006).

The associated discomforts revealed from this study was equal in both groups. There was mild to moderate degree of discomforts among both groups. Generally, discomforts were measured preoperatively, intra-operatively and postoperatively among the two groups of participants. The highest rate of preoperative discomfort was thirst 31.1% and hunger 28.3%. These results are supported by another study done in Kenya by Njorege et al., (2017) where the score for hunger was 36.9% and thirst 46.1%. Similarly, in the study done in the U.S.A by Crenshaw and Winslow (2006) moderate discomforts that range from 4 to 5 were documented. 

The overall discomforts in both groups of participants were from mild to moderate. However, postoperatively the degrees of discomfort increased as the length of preoperative fasting was prolonged, though difference was not statistically significant. The participants showed increased feelings of nausea, vomiting and dizziness postoperatively. This study is supported by the study by Crenshaw and Winslow (2006) in which moderate degrees of discomforts that ranged from 4 to 5 was documented. The effect of prolonged fasting postoperatively causes a twofold increment in the postoperative vomiting. This means for every unit of prolonged time in fasting, there was twice risk of vomiting (r=2.07, p=0.051). The literature reveals that postoperative nausea and vomiting surges as the length of fasting time gets longer (Onyando, 2014; Owure, 2008). Similarly, in a study done by Søreide et al. (2003) compared patients fasting after midnight prior to surgery and patients having clear liquids until 90 minutes prior to surgery there was no significant difference in postoperative variable.  

5. Conclusions

The study concluded that the associated discomforts after certain period of fasting appeared to have no difference between the traditional and standard groups. There was mild to moderate degrees of discomforts in both groups of study. Though the finding shows similar magnitude of discomfort between the two comparison groups, postoperative discomforts increases as the timing of fasting increases. Moreover, the intraoperative epigastric discomforts appeared to be more in the group that used traditional fasting practice. Therefore, as far as the risk of vomiting preoperatively is markedly reduced and the discomforts associated with it is similar in both groups, exposing mothers to a longer fasting time should be minimized. It is advisable to have shorter preoperative fasting time. Further it is recommended to engage further study on a larger scale area in other types of surgical intervention.
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