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Abstract 
Globally, 50% - 90% of pregnant women are affected by morning sickness of 
pregnancy, especially during the first trimester. Therefore this study was car-
ried out to establish if there is association between urinary hCG levels and se-
verity of nausea, retching and vomiting among pregnant women attending 
antenatal care (ANC) services at Ishaka Adventist Hospital (IAH). It was a 
quantitative cross-sectional study in which a pre-tested and standardized 
questionnaire with a mixture of both open and closed ended questions was 
used to collect data from respondents to determine the clinical history, so-
cio-demographic characteristics, and clinical features of morning sickness 
and/or hyperemesis gravidarum. Urine samples were also collected from each 
participant and analyzed using the Beckman Coulter Access 2 immunoassay 
system and Access Total hCG reagent pack at Mbarara University of Science 
and Technology. The findings showed that 63% of the respondents expe-
rienced morning sickness with the majority having a mild form. There was 
also no significant relationship between hCG levels and severity of morning 
sickness and no correlation between physiological characteristics (gravidity, 
age and weight) (correlation coefficient −0.05186, −0.0469 and 0.157 respec-
tively). In addition, there was no correlation between cravings, aversions and 
morning sickness (correlation coefficient −0.0262 and 0.227 respectively). In 
conclusion, the study revealed that there was a high prevalence of morning 
sickness of pregnancy although, it was mild; no association between severity 
of morning sickness and levels of hCG as well as correlation between cravings 
and aversions with hCG levels in the study population. Considering the limi-
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tations of this study, it is recommended that studies should be undertaken for 
the quantitative determination of total hCG levels in urine for all pregnant 
women with morning sickness to be able to draw a definitive conclusion. 
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1. Introduction 

There are many theories about what causes morning sickness most of which are 
not proven, although the most widely-held view is that it is probably a combina-
tion of factors that may include, among other theories, unstable blood sugars, 
hormone activity, changes in blood composition and the sex of the baby. The 
term morning sickness is used to describe symptoms of nausea, retching and 
vomiting during pregnancy, a term that appears to be a complete misnomer be-
cause symptoms occur throughout the waking hours not just in the morning and 
the fact that the majority of women who experience these symptoms bear 
healthy babies, an indication that the pathological state implied by the word 
“sickness” is misleading [1]. Age has reported to be one of the factors affecting 
morning sickness. The younger the pregnant women are the more the tendency 
to exhibit severe symptoms of morning sickness [2] [3] [4]. Reports also indicate 
that increased symptoms of morning sickness as well as hyperemesis gravidarum 
are more common in young age up to 26 years; and that the women of older age 
are less likely to have symptoms of morning sickness or hyperemesis gravidarum 
[5]. However, some authors also report that women’s age is not related to symp-
toms of morning sickness, especially to hyperemesis gravidarum [6] [7] [8] [9]. 
hCG is produced in the earliest stages of pregnancy. During early pregnancy it 
plays a role in survival of the corpus luteum [10] and in stimulating the thyroid 
gland [11], and it also appears to have a significant role in the implantation of 
the blastocyst and protection of the embryo against immune attack at the fet-
al-maternal boundary. The hormone is initially produced by the embryo and, 
therefore, also acts as a marker for its presence [12]. According to Goodwin et al. 
[13], it is not the total concentration of hCG that correlates with nausea, retch-
ing and vomiting. Therefore, the levels of its entity hCG correlate with both oc-
currence and intensity of these ailments. The symptoms develop with increasing 
hCG concentrations and most intensive ailments are connected with the time of 
the highest levels of hCG in 10 - 12 weeks of gestation [13]. In early pregnancy, 
hCG secretion pattern tends to parallel the timing of pregnancy related symp-
toms and has been a potential mechanism triggering nausea and vomiting [14]. 
It has been reported that there is a positive association between levels of hCG 
with nausea, retching and vomiting [14]. However Jordan et al. [15] and Alya-
tama et al. [16] did not find any positive association between levels of hCG and 
morning sickness. The hormone hCG is regarded as the main underlying cause 
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of morning sickness, although there is contradicting information regarding the 
effectiveness of hormonal levels and severity of morning sickness [14] [17] and 
this inconsistency may reflect lack of direct causal association and/or variation 
across sample characteristics. Whereas large numbers of women (50% - 90%) are 
affected with morning sickness globally, the levels of hCG responsible for the 
severity of nausea, retching and vomiting are not known for certain, leave alone 
the fact that there might be variations in different populations. The essence of 
study was informed on the facts that there exists limited information on the fac-
tors that may be influencing the severity of hyperemesis gravidarum/morning 
sickness at various levels of hCG, other than the hormone alone, hence requires 
investigation. Whereas large numbers of women (50% - 90%) are affected by 
morning sickness, globally, the levels of hCG responsible for the severity of nau-
sea, retching and vomiting are not known. In Uganda, there are no reports on 
any study done to relate the severity of morning sickness and hCG levels in the 
urine of the affected women. Therefore, results from this study are going to con-
tribute knowledge to what is known about the condition and help design appro-
priate interventions in cases of severe morning sickness of pregnancy. Results 
from the study are also useful for women who suffer from this condition, since 
dissemination of the findings will contribute to pregnant women’s ability to re-
spond to various grades of morning sickness of pregnancy. Therefore, the 
present study was carried out to evaluate the alteration of human chorionic go-
nadotropin levels among pregnant women with morning sickness attending an-
tenatal care services services at Ishaka Aventist hospital, Uganda. 

2. Materials and Methodology 
2.1. Study Design 

It was a quantitative cross- sectional study that was carried out to determine the 
prevalence, risk factors and the relationship between the levels of urinary hCG 
and severity of morning sickness among women attending ANC at Ishaka Ad-
ventist Hospital. It involved use of a pretested questionnaire and laboratory 
sample analysis which was done using Beckman Coulter Access 2 immunoassay 
system with the reagent pack called Access total beta hCG (5th IS). The principle 
that was used in this equipment is “the access total beta hCG (5th IS) which is a 
paramagnetic particle, chemiluminescent immunoassay for the quantitative de-
termination of total hCG levels in urine”.  

2.2. Study Setting 

The study was carried out at Ishaka Adventist Hospital which is situated in 
Ishaka-Bushenyi Municipality, Bushenyi District, South Western Uganda. It is 
located along the main high way to Kasese, is 350 km away from the capital city 
of Uganda called Kampala. Currently, Ishaka Adventist Hospital has 120 bed 
capacities that serve mostly the poor communities of Ishaka-Bushenyi District. 
The hospital serves an average population of 50 - 75 mothers in the first trimes-
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ter in a given month. The hospital also offers diagnostic services like, X-ray, ul-
trasound, general laboratory services including hematology, biochemistries and 
bacteriology. Ishaka Adventist Hospital also has an ECG. The hospital also has 
nursing and laboratory schools. 

2.3. Population 
2.3.1. Target Population 
This comprised pregnant women presenting with nausea, retching or vomiting, 
who were in the first trimester. The women in the first trimester were considered 
because this is a period when urinary hCG levels have reached the maximum. 
However 23 pregnant women without nausea, retching and vomiting were also 
interviewed. 

2.3.2. Accessible Population 
Pregnant women who are attending ANC services at Ishaka Adventist Hospital 
and have consented to participate in the study. 

2.3.3. Study Population 
Pregnant women who were in the first trimester and who were receiving ANC 
services from Ishaka Adventist Hospital during the period of study. 

2.3.4. Calculation of Sample Size 

( )
( ) ( )( )

2

2 2

1
1 1

X N P P
n

ME N X P P
∗ ∗ −

=
∗ − + ∗ ∗ −

 

n = Desired sample size; 2X  = Chi square for the specified confidence level 
at 1 degree of freedom; N = Population size; P = Population proportion (0.50); 
ME = Desired margin of error (in proportion) [18]. The calculation for sample 
size gave the figure of 54 determined as follows: 
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where by fo  is observed frequency; fe  is expected frequency  
From above formula,  
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2.3.5. Selection Criteria 
1) Inclusion criteria 
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Pregnant women in the first trimester who consented to the study. 
2) Exclusion criteria 
These included pregnant women in the first trimester that consented but did 

not answer the questionnaire and those who presented with gastrointestinal dis-
orders, infections and metabolic disorders such as thyrotoxicosis. Pregnant 
women on antibiotics, iron supplements, chlorpromazine, phenothiazines, me-
thadone and some infertility drugs for example menopur, bravelle, follistim, 
gonal-F and repronex were also excluded, together with all pregnant women 
with severe dizziness and headaches. This was to avoid the symptoms interfering 
with the results of the study. 

2.4. Study Variables 

The study variables included morning sickness (severity of nausea, retching and 
vomiting) as dependent variables; beta hCG levels as an independent variable 
and food aversions, cravings, distention of GIT, cross over with TSH causing 
gestational thyrotoxicosis; alcohol consumption, diet/ nutrition and age among 
others were studied as intervening variables. 

2.5. Sampling Procedure 

Pregnant women in the first trimester who received ANC services from Ishaka 
Adventist Hospital were identified with the help of mother-child health passport 
and ANC In-charge. Ballot papers marked with a “Yes” or “No” were used. Each 
participant picked a ballot paper without replacement. The researcher took par-
ticipants through a consent form in order for participants to consent. The re-
searcher interviewed participants having ballot papers written on “Yes” until a 
sample size of 63 was achieved. This was achieved on different ANC visits. At 
Ishaka Adventist Hospital on average a population size of 75 first trimester 
pregnant women is seen monthly. The data was collected within one month. 
Using confidence interval of 95% and margin of error of 5% hence the basis for 
using a sample size of 63 (Table 1). 

However the sample size of 63 participants was used instead of 54 because there 
were interesting cases which were also interviewed to get the sample size of 63.  

2.6. Data Collection Methods 
2.6.1. Study Instruments  
A pre-tested and standardized questionnaire (appendices II and III) with a mix-
ture of both open and closed ended questions was used. Both English and Ru-
nyankole versions of the questionnaire were used to allow participants respond 
on what they understood. 

2.6.2. Measurement Variables 
1) A detailed clinical history included social demographic characteristics, 

clinical features of morning sickness and or hyperemesis gravidarum, related 
factors in woman’s personal history, and other significant information related to 
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Table 1. Required sample size. 

Population size 
95%Confidence interval Margin of error 

5.0% 3.5% 2.5% 1.0% 

10 10 10 10 10 

20 19 20 20 20 

30 28 29 29 30 

50 44 47 48 50 

75 63 69 72 74 

100 80 89 94 99 

150 108 126 137 148 

200 132 160 177 196 

250 152 190 215 244 

300 169 217 251 291 

 
morning sickness and hyperemesis gravidarum were obtained from the partici-
pants. 

Participants were grouped as shown here under: 
Group 1 Women with Nausea only 
Group 2 Women with nausea and vomiting only 
Group 3 Women with nausea, retching and vomiting 
Group 4 Women with none of the above symptoms 
2) Methodology to determine prevalence 
The pregnancy unique quantification of emesis (PUQE) index (Laccasse et al., 

2008) was used to determine nausea score as follows; 
Mild: <6 
Moderate: 7 - 12 
Severe: ≥13 

Number of participants with the outcome of interestThe prevalence
Total number of sampled cases participants.

=
 

Laboratory investigations 
Measurement of hCG levels  
At the time of interview, urine samples were collected using sterile containers 

from each participant during morning hours between 08:00 am - 1:00 pm. A 
small portion of urine was voided in sterile containers. Immediately after collec-
tion, urine samples were placed in cooler boxes with ice packs (at +4˚C) to pre-
serve the urinary hCG. The preserved samples were transported to Mbarara 
University of Science and Technology—Clinical Research Laboratory freezer 
(−80˚C) in Mbarara, within six hours of collection, to maintain chemical com-
position of the analyte to be assayed. The equipment Beckman Coulter Access 2 
immunoassay system as well as Access Total hCG (5th IS) reagent pack were used 
in sample analysis. The reagent pack was always on board and the process of pi-
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petting both reagent and sample was done by the equipment. Samples were 
processed as follows: 

Samples were defrosted by removing them from the deep freezer. A 200 µl 
portion of the urine samples were pipetted into the sample cups that were put on 
10 space samples’ rack. The samples’ racks were loaded onto the equipment. A 
work list was then created on the equipment monitor indicating the test required 
as well as the position of the samples on the sample rack. The analysis of the 
samples was started by clicking on the run button on the equipment. The sample 
and reagent pipetted were incubated, and at the end of 30 minutes, an automatic 
printout of the results appeared on the screen. Then the results were entered on 
each questionnaire for analysis later on. 

3) Methodology to achieve correlation 
The values for two variables were selected from the raw data previously en-

tered into excel spreadsheet. The values were sorted and then copied into Past 3 
Software, thereby analyzing the variables by use of one way ANOVA (for several 
samples) and Tukey’s pairwise. The variables that were analyzed here included 
beta hCG levels and the scores for morning sickness. 

2.7. Data Processing, Analysis and Presentation 
2.7.1. Data Processing 
The collected data were subjected to processing for easy interpretation and un-
derstanding. Collected data were checked for completeness on the same day of 
collection; and then categorized, coded and entered into excel where it was 
summarized into tables, charts and graphs. 

2.7.2. Data Analysis 
The data were analyzed using Microsoft office excel and Past 3 Software to ex-
amine for correlation between beta hCG levels and severity of morning sickness. 
The statistical tools that were employed to find if there was significance between 
two given valuables as well as finding p values are one way ANOVA (several 
samples) and Tukey’s pairwise. 

2.7.3. Data Presentation 
In addition to texts, tables and figures were used to represent the data. Headings 
and subheadings that capture the meaning of the raw data were also used.  

2.8. Quality Control 

Pretesting of the questionnaire was carried out at the ANC clinic of Ishaka Ad-
ventist Hospital four days prior to data collection and modifications done before 
commencement of the data collection. The research assistants were trained on 
how to collect samples from the participants. The Gynaecologist closely ob-
served the process of taking history and examining participants. After collection, 
the samples were examined by a competent laboratory technician at Ishaka Ad-
ventist Hospital laboratory. 
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2.9. Ethical Consideration 
2.9.1. Informed Consent  
A written consent form (Appendix 1) was given to participants and all the 
components of the consent form were explained to them. Signing the consent 
form signified participants’ agreement to participate in the study. 

2.9.2. Confidentiality of Data 
All the information collected in this study was given code numbers and only 
participants’ initials were used. The results and the identity of the participants 
were kept confidential. 

2.9.3. Translation of Protocols 
The protocol involved in the research was translated to the language of the par-
ticipants who do not speak English, to ensure that the participants fully unders-
tood what the research entailed before any procedure was done on them. Also, 
the participants were asked if there was any religious or other cultural belief that 
could hinder participation in this research and these were discussed fully with 
the members of staff before participation commenced. 

2.9.4. Possible Benefits to Participants 
Related obstetric and clinical histories were taken from each participant. There 
were no other direct benefits to participants but the study suggested integration 
of measurement of hCG levels among women with morning sickness symptoms, 
into health services at this facility.  

2.9.5. Possible Risks 
The study involved minimal possibilities of risk, stress and discomfort. In so 
doing, we observed and asked a few questions. Urine samples were collected 
from each participant but this was non painful since there was no pricking in-
volved which would leave behind a wound that would take long to heal.  

2.9.6. Privacy to Participants 
All the participants had a right to privacy and this was honored. Urine samples 
were collected from participants from the washrooms. 

2.9.7. Right to Decline/Withdraw from the Study 
Participants were told that they had a right to withdraw from the study and that 
this did not in any way affect the kind of care they would be receiving from 
Ishaka Adventist Hospital. 

2.9.8. Introductory Letter and Ethical Approval 
An introductory letter from Kampala International University—Western Cam-
pus Directorate of Postgraduate Studies and Research was obtained and pre-
sented to the hospital administration. Ethical approval to conduct the study was 
also obtained from the Institutional Research Ethics committee. 
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2.9.9. Administrative Clearance 
An administrative clearance from Ishaka Adventist Hospital was also ob-
tained. 

2.9.10. Limitations of the Study 
1) Other common morning sickness symptoms like dizziness and headache 

interfered with observations. Those with such symptoms were excluded from the 
study. 

2) Taking of women’s history was based on their memory which is imperfect. 
Certain statements and some scenarios were given to help them recall.  

3) The early morning samples which contained high concentrations of hCG 
could have been missed out since some participants would reach hospital later 
after passing urine. Prior meeting with participants was commenced to give 
ground rules. 

3. Result Findings 
3.1. Characteristics of Respondents 
3.1.1. Age of Respondents 
From Figure 1, those with age ranging from 15 - 25 years formed the majority 
respondents (55%) while those in the range of 26 - 35 years accounted for 40%, 
with least percentage (5%) being in the range of 36 - 45 years; an indication that 
the proportion of pregnant women declined with age.  

3.1.2. Weight of Respondents 
As indicated in Figure 2, the majority of the respondents (43%) had weight fall-
ing in the range of 51 - 60 kg, followed by 32% of the total respondent in the 
range of 61 - 70 kg. The rest of the respondents included 11% falling in the range 
of 40 - 50 kg, 6% in the range of 71 - 80 kg and 8% in the range of 81 kg and- 
above. 

3.1.3. Gravidity of Respondents 
From the Figure 3 above, 65% of the respondents, who were the majority, 
were multigravidae while 35% of the respondents were pregnant for the first 
time. 

 

 
Figure 1. Age distribution of respondents. 
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Figure 2. Body Weight distribution of respondents. 

 

 
Figure 3. Gravidity of respondents. 

 

 
Figure 4. Prevalence of morning sickness among first trimester pregnant women. 

3.2. Prevalence of Morning Sickness among Women Attending  
ANC at IAH 

3.2.1. Prevalence of Morning Sickness 
From the Figure 4, 63% of the total respondents experienced morning sickness 
(morn), while 37% of the respondents had no morning sickness (No morn). Us-
ing pregnancy unique quantification of emesis (PUQE) index, we scored res-
pondents using nausea, retching and vomiting. From the scores, severity of 
morning sickness was grouped as Mild; ≤6, Moderate; 7 - 12 and Severe; ≥13. In 
summary, 23 participants had no morning sickness, 19 had mild, 13 had mod-
erate while 08 had severe morning sickness. 
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3.2.2. Severity of Morning Sickness 
Of the respondents who experienced morning sickness in different forms, 30% 
experienced a mild, 22% the moderate and 11% a severe form of morning sick-
ness. From these results, majority experienced mild form of morning sickness 
followed by those who experienced a moderate form.  

3.3. Urinary hCG Levels among Women Attending ANC at IAH 
3.3.1. Respondents’ hCG Levels Distribution 
From Figure 5, the respondents with the least hCG Levels (<500 mIU/ml) were 
3%. In their ascending order of hCG levels were in the following ranges: 11% in 
the 901 - 1100 mIU/ml, 13% in the 1101 - 1350 mIU/ml and 16% in the 500 - 
700 mIU/ml range, with 27% having > 1350 and 30% falling in the range of 701 - 
900 mIU/ml. Most of the respondents were in the range of 701 - 900 m IU/ml 
followed by those with >1350 mIU/ml. From these results, a bimodal pattern is 
seen in the Figure 6 where by two normal distributions with the same variance 
but different means (hCG ranges) are observed. The two peaks of data indicate 
that there are two different groups—a large population of pregnant women hav-
ing lower hCG levels and another large population of pregnant women with 
higher hCG levels. 

3.3.2. Respondents’ hCG Levels and Morning Sickness 
Figure 6 shows a comparison between urinary hCG levels in respondents with 
no morning sickness (NMS) and those with morning sickness (MS). In the range 
of 701 - 900 mIU/ml, six respondents had no morning sickness but 13 respon-
dents had morning sickness. In the highest levels of hCG (>1350 mIU/ml) 3 
respondents had no morning sickness while 14 respondents experienced morn-
ing sickness. From Figure 7 above, there is a bimodal pattern for morning sick-
ness if the distribution curves are combined. This means that there is a high 
population of pregnant women with morning sickness having lower hCG levels 
and another high population of pregnant women with morning sickness but  

 

 
Figure 5. Distribution of respondents’ hCG levels. 
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Figure 6. Respondents’ hCG levels and morning sickness. 
 

 
Figure 7. Average hCG and severity of morning sickness. 

 
having higher hCG levels. 

3.4. Correlation between Urinary hCG Levels and Severity of  
Morning Sickness among Women Who Attend ANC at IAH 

3.4.1. hCG and Severity of Morning Sickness 
Analysis of results depicted in Figure 7 above, using One way Analysis of Va-
riance (ANOVA), it was found that there was no significant relationship be-
tween hCG levels and severity of morning sickness because the calculated p- 
value is greater than 0.05.  
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3.4.2. Age and hCG Levels 
According to Figure 8, the mean values of hCG levels are different for given 
ranges of age in years. However, since the positive error bars of standard devia-
tion are crossing each other, it signifies that there no statistical significance be-
tween the above two variables (Age and hCG levels). When comparisons were 
made using Turkey’s Pairwise test, there is no significant relationship between 
hCG levels and age in years since the p values are the same, across different age 
groups. Furthermore, the p values were found to be greater than 0.05 (that is 20 
years and below, P values are 0.8853 and 0.5082., 21 - 30 years, P values are 
0.6659 and 0.796., 31 - 40 years, P values are 1.578 and 0.9121) an indication that 
there is no significant relationship between hCG levels and age.  

3.4.3. Age and Incidence of Morning Sickness 
From Figure 9, there is no significant correlation between age and severity of  

 

 
Figure 8. Correlation between age and hCG levels. 

 

 
Figure 9. A scatter plot showing relationship between age and incidence of morning 
sickness. 
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morning sickness since the participants’ age is neither increasing nor decreasing 
with severity of morning sickness.  

3.4.4. hCG Levels and Weight of Respondents 
As presented in Figure 10, it shows that there no significant relationship be-
tween hCG levels and Weight since Pearson correlation (r) is equal to 0.157. If 
there was a positive relationship, the r value would have ranged from 0.5 to 1. 
Concerning the above figure, all the plotted values for weight were concentrated 
in one area; this means that the average weight of all the respondents was almost 
the same for almost the same hCG levels. 

3.4.5. Family History versus hCG Level 
As indicated in Figure 11, although the mean hCG levels for different family 
histories are different, the error bars are almost crossing each other when a pre- 

 

 
Figure 10. A scatter plot showing correlation between hCG and weight. 

 

 
Figure 11. Correlation between family history and hCG levels. 
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liminary line is drawn across the bars. Therefore there is no significant relation-
ship between family history and hCG levels. 

3.4.6. Gravidity and hCG Levels 
As presented in Figure 12, there is no significant relationship between hCG le-
vels and gravidity. This is because gravidity is neither increasing nor decreasing 
with either increase or decrease in hCG levels. The calculated Pearson correla-
tion (r) value is −0.05186, signifying no correlation. 

3.4.7. Gravidity, Morning Sickness/hCG Levels 
From Figure 13, there is no significant relationship between the three variables 
since hCG levels are neither increasing nor reducing with gravidity and morning 
sickness.  

3.4.8. Cravings versus Morning Sickness 
From Figure 14, there is no significant correlation between respondents with no 
morning sickness and those with morning sickness as far as cravings are con- 

 

 
Figure 12. Relationship between gravidity and hCG levels. 

 

 

Figure 13. Relationship between gravidity, morning sickness/hCG levels. 
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Figure 14. Relationship between cravings and morning sickness. 

 

 
Figure 15. Respondents’ most craved foods. 

 
cerned. This is because there is a high population with cravings irrespective of 
morning sickness status. Hence the calculated Pearson correlation value is 
−0.0262 

3.4.9. Respondents’ Most craved Foods 
As indicated in the Figure 15, 34% of the total respondents craved carbohy-
drates and the same percentage craved meat. This is because respondents acquire 
energy from carbohydrates for their developing fetuses. These respondents con-
sumed meat to derive iron as well as proteins to maintain hemoglobin content as 
well as building the body for their fetuses respectively. Also 27% of the total res-
pondents craved for fruits to acquire vitamins to protect the pregnant women 
from morning sickness while only 5% of the total respondents craved for fish to 
supply the growing fetuses and the pregnant women with fatty acids like ome-
ga-3. 

3.4.10. Aversions and Severity Morning Sickness  
From Figure 16, there is no correlation between respondents with aversions and 
severity of morning sickness, since the population with aversions does not in-
crease with increase in severity of morning sickness. Furthermore, even those 
with no morning sickness were facing aversions meaning that aversions are 
common in pregnant women. Hence the calculated Pearson correlation is 0.227. 
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Figure 16. Correlation between aversions and severity morning sickness. 

 

 

Figure 17. Respondents’ most aversive foods. 

3.4.11. Respondents’ Most Aversive Foods 
As presented in the Figure 17, 52% of the total respondents disliked carbohy-
drates simply because most pregnant women dislike almost all types of foods. 
Otherwise carbohydrates easily pass through placental arteries to supply the fe-
tus with energy necessary for growth and development, 21% of the total respon-
dents disliked meat while 15% disliked beans. This is because too much protein 
tends to be harm full to the fetus by forming free radicals unlike carbohydrates 
which have phytonutrients which are antioxidants and 12% of the total respon-
dents disliked fats since they break down to form free radicals which overwhelm 
the body’s ability to regulate them leading to oxidative stress.  

3.4.12. Respondents’ Morning Sickness Relieving Factors 
From Figure 18, the biggest percentage (48%) of the total respondents reported no 
factor that could relieve their morning sickness. The relieving factors in the des-
cending order of their importance as far as the percentage of their importance in-
cluded ginger (12%), wild millet (10%), foods and herbs (9%) although it is not 
recommended to consume herbs before term to avoid teratogenic effects while 7% 
and 5% of the total respondents revealed that fruits and multi-vitamins respectively 
relieved their morning sickness since both are reach in phytochemi- 
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Figure 18. Respondents’ morning sickness relieving factors. 

 

 
Figure 19. Respondents’ morning sickness aggravating factors. 

 
cals which counteract the effects of toxins in foods. 

3.4.13. Respondents’ Morning Sickness Aggravating Factors 
From Figure 19, the biggest percentage (42%) of the total respondents’ morning 
sickness was aggravated by odors. This is because the sense of smell is linked to 
memories and emotions. Furthermore odor information is stored in a long term 
memory which has strong connections to emotional memory. This is due to the 
olfactory system’s close association to limbic system (involved in emotion) and 
hippocampus (involved in place memory). However 32% of the total respon-
dents had no aggravating factor for morning sickness. Other aggravating factors 
included food (14%), husband (8%), stress (3%) and only 1% of the total res-
pondents’ morning sickness was aggravated by taking oral treatments. 

4. Discussions 
4.1. Prevalence of Morning Sickness 

From the findings of the study, majority (63%) of the respondents experienced 
morning sickness. This is in line with Gadsby et al. [19], who reported that the 
prevalence of nausea, retching and vomiting in early pregnancy ranges from 50% 
- 85% in Western population. Furthermore, the study findings indicate that only 
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11% of the respondents had the severe form of morning sickness, with the ma-
jority (30%) experiencing a mild form and 22% experienced moderate form of 
morning sickness. The percentage with severe morning sickness is in agreement 
with the findings by Kallen and Metteti [20], who reported that the percentage of 
pregnant women who experienced severity of nausea ranged from 10% - 20%.  

4.2. Relationship between Risk Factors and Morning Sickness 
4.2.1. Weight and Severity of Morning Sickness  
The findings of the study indicate that there no significant relationship between 
average weight and severity of morning sickness among respondents. This is in 
line with Lacroix et al. [21], who reported that there is no relationship between 
body weight and morning sickness. This is because hCG increases weight loss 
due to its effect on caloric restriction [22]. 

4.2.2. Cravings and Morning Sickness 
As per the findings of the study, 34% of the respondents craved for carbohy-
drates, the same percentage craved for meat, 27% for fruits and 5% craved for 
fish. This could be because carbohydrates serve as an energy source for both the 
mother and developing fetus, with the need for iron and proteins being justified 
by the need to maintain hemoglobin content as well as building the body for the 
fetus. Fruits serve as sources of vitamins that are of great importance to the 
pregnant mothers and foetus with fish supplying the growing fetus and the 
pregnant woman with essential fatty acids like omega-3 [23] although Hibbein et 
al. [24] and Oken et al. [25] discourage consumption of the big types of fish like 
sharks repeatedly since they lead to poor development of the fetus’ nervous sys-
tem [24] [25]. The findings of the study indicate that there is no correlation be-
tween morning sickness and cravings. They contend that some cravings signal 
nutritional deficiencies so that the response becomes a mechanism to meet the 
bodies’ need for extra calories. More so, cravings may be due to changing sensi-
tivities, smell and tastes during pregnancy [26]. These findings agree with Crys-
tal et al. [4] who reported that women with severe nausea showed no association 
with cravings. 

4.2.3. Aversions and Severity of Morning Sickness 
When aversions were considered, it was found that there was no correlation be-
tween aversions and severity of morning sickness. This could be a result of an 
adaptation by the woman’s body to avoid some foods that could be harmful to 
the developing foetus. This tends to be in agreement with the finding of Zhang 
and Wen-Wei [6], that aversions are mechanism for preventing the embryos’ 
exposure to pathogens and harmful chemicals [6]. 

4.2.4. Respondents’ Morning Sickness Aggravating Factors 
From the findings of the study, majority of the total respondents’ revealed that 
morning sickness was aggravated by odors for example cooking odors, food 
odors and non-food odors like perfumes and cleaning products. This is because 
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the sense of smell is linked to memories and emotions. Furthermore odor in-
formation is stored in a long term memory which has strong connections to 
emotional memory [27]. This is because olfactory system is closely associated 
with limbic system (involved in emotion) and hippocampus (involved in place 
memory) [28]. In addition, other respondents revealed that morning sickness 
was aggravated by food consumption especially after consuming the same food 
for long. This means that craved foods can be aversive if consumed repeatedly. 
Other than the already named physiological factors, some respondents were af-
fected by psychological stress (husbands) and physiological stress (fatigue).  

4.3. Urinary hCG Levels among Women  
4.3.1. Respondents’ hCG Levels Distribution 
From the results, a bimodal distribution of beta hCG levels among first trimester 
pregnant women was shown. Two medians were centered at approximately 500 - 
700 mIU/l for lower hCG distribution and 1101 - 1350 mIU/l for higher hCG 
distribution. Therefore two different groups were shown on the histogram. 
There was a high population (30%) having lower hCG levels (701 - 900 mIU/l) 
and another high population (27%) having high hCG levels (>1350 mIU/l).  

4.3.2. Age and hCG Levels 
As per the study findings, the mean values of hCG levels were different for given 
ranges of age in years. However, there was no positive correlation between the 
above two variables (age and hCG levels). In support of this, Smith et al. [9] re-
ported that women’s age is not related to symptoms of morning sickness espe-
cially to hyperemesis gravidarum. However, the findings do not agree with Kal-
len et al. [20] who reported that morning sickness is more common in younger 
pregnant women than older ones. 

4.3.3. Family History versus hCG Levels 
From the findings of the study, although the mean hCG levels for different fam-
ily histories are different, hCG levels are neither increasing nor decreasing with 
either absence or presence of family history of morning sickness. Therefore there 
is no significant relationship between family history and hCG levels. However, 
this disagrees with Gadsby et al. [19] who reported that women whose mothers 
had trouble with morning sickness symptoms were more likely to have similar 
symptoms. This could be a result of the fact that some pregnant women were 
taking multivitamins both before conception and during gestation which might 
have prevented the occurrence morning sickness.  

4.3.4. Gravidity and hCG Levels 
From the findings of the study, there is no significant relationship between Gra-
vidity and hCG levels. This could be attributed to the fact that after the ninth 
week of pregnancy, the placenta starts producing high levels of estrogen and 
progesterone while hCG levels are falling at the same time. Therefore, hCG is no 
longer needed to stimulate the ovaries to make ovarian hormones. Hence no 
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correlation between hCG levels and morning sickness. 

4.4. Correlation between Urinary hCG Levels and Severity of  
Morning Sickness  

The study findings indicate that there is no significant relationship between hCG 
levels and severity of morning sickness. Findings do not agree with Goodwin et 
al. [14] who reported correlation between hCG and morning sickness. Further-
more, a bimodal hCG distribution was shown among first trimester pregnant 
women. A high population with morning sickness had low hCG levels (701 - 900 
mIU/l) and also a high population with morning sickness had high hCG levels 
(>1350 mIU/l). Also, a high population with no morning sickness had low hCG 
levels (701 - 900 mIU/l) and a high population with no morning sickness had 
high hCG levels (901 - 1100 mIU/l, 1101 - 1350 mIU/l). This shows that there is 
no significant relationship between hCG and morning sickness. Form these re-
sults; it indicates that there are other factors that caused morning sickness other 
than hCG levels. For example estrogen as reported by Goodwin et al. [14]. 

5. Conclusion 

From the study findings, it can be concluded that the prevalence of morning 
sickness in the study population was high (at 63%) although the most prevalent 
form was the mild one with no case of hyperemesis gravidarum recorded. With 
regard to relationship between risk factors and severity of morning sickness, 
there was no positive correlation between physiological characteristics (gravidi-
ty, age and weight) of respondents and morning sickness. There was also no 
correlation between cravings as well as aversions and morning sickness. In addi-
tion, the study findings showed no positive correlation between hCG levels and 
severity of morning sickness in the study population, which contradicted some 
of the findings in some previous studies. 
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