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Abstract: This study investigates the incidence of nausea and vomiting of pregnancy (NVP) and some factors associated
with increased risk of suffering NVP. The results showed that an early menarcheal age, higher level of education,
increased parity and age at menopause associated significantly (P<0.05) with NVP in one group but not in the other. An
increased proportion of women born in wet season, having higher economic status, had an early child birth and carrying
female foetuses reported having NVP. So also were variations in the ethnic report of NVP among the study population.
This study also suggest a high prevalence (43.71%) of NVP among Nigerian women and an increased incidence over
the years with women of Igbo origin having the highest incidence (53.91%) and Hausa’s the least incidence (34.80%).
Keywords: NVP, incidence, prevalence and demographic factor
INTRODUCTION
Nausea and vomiting of pregnancy (NVP) commonly
known as ‘morning sickness’ occur in about 80% of all
pregnant women [1]. Its onset is between the fourth
and tenth week of pregnancy and usually resolve about
the twentieth week of gestation [2]. Even with increased
incidence and the earliest record dated back to second
century AD [3], the aetiology of NVP is poorly
understood. Although, the evolutionary adaptation
theory proposes that mild degrees of NVP causes no
harm to the mother or embryo, and therefore, may be a
beneficial adaptation rather than a disease or disorder
which have probably evolved to serve a useful function
of protecting both mother and embryo from food-borne
infections and toxins, teratogens and substances capable
of terminating pregnancy [4]. Plausible to the
evolutionary theory is the evidence showing women
with NVP have a more positive pregnancy outcome [5].
However, severe nausea and vomiting known as
hyperemesis gravidarum which is characterized by
severe intractable vomiting requiring hospitalization has
become the third leading cause of hospitalization during
pregnancy due to dehydration, malnutrition, and
electrolyte imbalances [6].
There is increasing evidence that NVP has emerged
as a common phenomenon among urbanized human
population with increased genetic heterogeneity as its
occurrence is rare among foraging population such as
the Bushmen of South Western Africa and the
Amazonian Amerindian tribes with well documented
genetic
homogeneity
[7].
Consequently,
immunomodulation necessary for successful survival of

the foetus is no longer asymptomatic but associated
with dysphoria. Hence, conception has become easy to
recognize but hard to accommodate due to wide
immunogenetic differences between mother and foetus
[7] (Richard, 2002). Profet [8] speculated that the
variability in pregnancy sickness among women in
industrial societies may be due to variations in dietary
toxicity or decreasing selection pressures for detecting
and avoiding substances that emit Pleistocene cues of
toxicity and proposed a comparison of variability
among women in industrial societies and huntergatherer societies in order to determine whether
pregnancy sickness is more variable among the former.
The incidence of NVP varies across different
countries [9] and ethnic differences in the reporting of
health problems has become vital in order to find out
the reason why patients in same environment
experience diseases and treatment differently, and also
to expand approaches for the improvement of public
health [10]. Nausea and vomiting of pregnancy has
been associated with race and ethnicity and the reason
is unknown but it has been proposed that the difference
in incidence between ethnic groups could be accounted
for by important socioeconomic variables [11, 12].
Some literatures have also speculated that genetic
factors may explain the difference as to why the degree
of occurrence varies among ethnic groups [13, 14].
Apart from the ethnic difference in the occurrence of
NVP, some anthropometric and demographic factors
have also been associated with NVP as studies have
reported association between maternal age, body
weight, parity, sex of foetus, family history and
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experience in previous pregnancy as factors which
bears increased risk of developing severe NVP [15].
The aims of this study is therefore to determine the
prevalence and incidence of nausea and vomiting of
pregnancy in Nigeria and its subpopulations based on
ethnicity and also to establish reproductive and sociodemographic characteristics which bears increase risk
for NVP.
METHODS
The method for this study was both retrospective and
prospective. Subjects for this study were recruited via
simple random sampling. The eligible population of this
study totalled 668. Subjects for the retrospective study
numbered 324 and constitute menopausal women who
came from settlements in Kaduna, Abia, Rivers and
Osun State. While subjects for the prospective study
was constituted by gravid women attending antenatal
clinic in University of Port-Harcourt Teaching Hospital
(UPTH), Cottage Hospital Port-Harcourt, General
Hospital Funtua, Katsina State and Military Hospital
Lagos. This group numbered 344.
Inclusion criteria for the retrospective aspect of this
study were women who have attained natural
menopause which is defined as having missed twelve
(12) consecutive menstruations of which neither any
drug, clinical or surgical procedure has induced (WHO,
1981). Women were included in prospective study if
they have gestational age above four (4) weeks, without
any co-existing clinical, obstetrics and gynaecological
condition capable of inducing nausea and vomiting in
pregnancy and if they are Nigerians without mixed race
and have a pure breed for a particular ethnic group in
Nigeria. This was determined by tracing their paternal
origin up to the second generation. Information required
was obtained through standardized questionnaires.
Verbal interview of these women was the instrument of
data collection to filling out the questionnaires via
recall. For some others, questionnaires were distributed
to these women to fill out either individually or in
group. This study was carried out with due approval
from an instituted ethical body and also with the
consent of the participants themselves.
Data Analysis
Data were analysed using Analyse-It for Microsoft
excel version 2.22,2011. Data were presented as
descriptive statistics, percentages of Mean ± SD. Ethnic
incidence and general prevalence of NVP in the
subjects was calculated and reported as percentages.
Pearson’s chi-square and student t-test was used where
appropriate to compare means and calculate for
association between nausea and vomiting of pregnancy
and the demographic and reproductive characteristics.
The level of significance was valued at P<0.05 for all
analysis
RESULTS

Represented on Table 1 is a descriptive statistic for
women in the prospective study presented as Mean ±
Standard deviation. Within the study group, the mean
age for gravid women was observed to be 29.60 ± 4.60.
On the reproductive characteristics of the gravid
women, an earlier menarcheal age of 12.40 ± 2.30 was
observed. Other parameters associated with gravidity
which was also observed include their pregnancy
weight and weight gain, mean systolic and diastolic
blood and haemoglobin concentration.
The characteristics distributions of the gravid study
population are represented on Table 2. Each variable
under study for the study population differs within the
study group with negligible difference in the proportion
of women who reported NVP and those who did not.

The association between NVP and anthropometric
(age, height, pregnancy weight, weight gain) and
reproductive parameters (systolic and diastolic blood
pressure and age at menarche) for gravid women with
and without NVP are given in Table 3. Only
menarcheal age associated significantly (P<0.05) with
NVP. There was no significant mean difference in the
ages, height and diastolic blood pressure of gravid
women with or without NVP. Although, women who
suffered NVP had slightly lower weight, weight gain
but higher systolic blood pressure (75.45 ± 13.29; 5.17
±3.57 and 111.40 ± 12.40 respectively) when compared
to their counterpart who did not suffer NVP.
On table 4 is found the association between NVP and
some
socio-demographic
and
reproductive
characteristics of the gravid women. All variables
considered showed no significant association with NVP
Although, NVP was observed to decrease progressively
with increase in parity. Nulliparous women reported the
highest cases (n = 80) and the multiparous women
(parity ≥ 4) had the least value (n = 10). So also did
women with female foetuses report more incidence of
NVP when compared to gravid women with male
foetuses.
The menopausal women constitute the group for the
retrospective study and have their descriptive
characteristics presented on Table 5 and 6. Going by the
season of birth, more women were born in the wet
season than in the dry season. Also, 40.90% of
menopausal women reported having suffered NVP in
one or more pregnancy while 59.10% never had NVP
during their reproductive age. It was also observed that
more women had an early marriage, early child birth
and more children when compared with women in the
prospective study (gravid women). Women in this
group had a later menarcheal age of 14.30 ± 1.70 and
mean menopausal age of 45.50 ± 3.90.
Table 7 represents the characteristics of the
menopausal women. No significant difference was
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observed in women with NVP by season of birth
although more women born in the wet season reported
NVP than those born in the dry season. A significant
association (P<0.05) was observed in the educational
level of women and their report of NVP. The level of
significance was observed between primary and
secondary, primary and tertiary, other and secondary,
other and tertiary but not between other and primary.
Hence, primary and post-primary level of education was
significance in the report of NVP. The parity of these
women also showed association between the number of
children and the report of NVP, although, no pattern
was observed. All other variable considered for
association with NVP were not significant, however,
the proportion of women reporting for each variable
varied.

Tables 8 and 9 also showed a significant association
between NVP and age at menopause and the menstrual
status of the study population. Women who did not
suffer NVP had an early menopausal age (45.20 ± 4.10)
as against women who had NVP (46.10 ± 3.40; t = 2.18,
P<0.005). Grouping the study population into premenopausal and menopausal group with the gravid
women constituting the pre-menopausal, there was a
significant increase in the report of NVP among the two
groups such that women in the prospective study
reported more cases of NVP when compared to
menopausal women (P<0.05). There was no association
found between age at menarche and NVP.

Table 1: Descriptive statistics of anthropometric and reproductive characteristics of gravid women
Parameters

n

Ages (yrs)
Height (cm)
Age at menarche (yrs)
Pregnancy age (months)
Pregnancy weight (kg)
Weight gain (kg)
Systolic beat (mmHg)
Diastolic beat (mmHg)
HB concentration (gm/dl)

Mean ± SD

Minimum
value

344
29.60 ± 4.60
18.00
340
162.69 ± 7.11
106.20
341
12.40 ± 2.30
10.00
344
3.60 ± 1.50
3.00
344
76.32 ± 13.45
50.00
323
5.20 ± 3.67
-10.00
344
110.90 ± 12.20
80.00
344
66.60 ± 9.10
50.00
344
10.91 ± 2.05
6.00
HB-Haemoglobin concentration

Maximum
value

Range

42.00
188.00
18.00
9.00
121.00
20.50
160.00
100.00
35.00

24.00
81.80
8.00
6.00
71.00
30.50
80.00
50.00
29.00

Table 2: Descriptive statistics showing Socio- demographic characteristics of gravid women
Parameters
NVP
Yes
No
Season of birth
Dry
Wet
Ethnicity
Hausa
Igbo
Yoruba
Others
Religion
Christian
Muslim
Others
Educational level
Tertiary
Secondary
Primary
Others
None

Frequency (%)

n

164 (49.20)
169 (50.80)

333

132 (41.40)
187 (58.60)

319

44 (12.80)
130 (37.80)
109 (31.70)
61 (17.70)

344

283 (84.70)
48 (14.40)
3 (0.90)

334

179 (53.90)
98 (29.50)
14 (4.20)
37 (11.10)
4 (1.20)

332
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Occupation
Working
Student
Others
None-working
Income
≤10,000
11-20,000
21-30,000
31-40,000
>40,000
Parity
None
1
2
3
≥4

122 (36.30)
69 (20.50)
62 (18.50)
83 (24.70)

336

14 (4.70)
31 (10.30)
45 (15.00)
59 (19.70)
151 (50.30)

300

158 (48.30)
73 (22.30)
40 (12.20)
37 (11.30)
19 (5.80)
NVP- Nausea and vomiting of pregnancy

327

Table 3: Student’s t-test for anthropometric and reproductive characteristics of gravid women
Parameter

NVP
Without NVP
t
Mean ± SD
Mean ± SD
29.20 ± 4.50
29.90 ± 4.50
1.54
Age (yrs)
(n=164)
(169)
162.65 ± 8.10
162.71 ± 6.04
0.07
Height (cm)
(n=161)
(n=168)
75.45 ± 13.29
77.12 ± 13.71
1.13
Pregnancy
(n=164)
(n=169)
weight (kg)
5.17 ± 3.57
5.26 ± 3.79
0.22
Weight gain
(n=154)
(n=158)
(kg)
111.40 ±12.40
110.70 ± 12.10
0.54
Systolic BP
(n=164)
(n=169)
(mmHg)
66.60 ± 8.50
66.90 ± 9.60
0.61
Diastolic BP
(n=164)
(n=169)
(mmHg)
10.88 ± 2.70
10.92 ± 1.23
0.13
Hb conc.
(n=159)
(n=166)
(gm/dl)
12.00 ± 2.20
12.70 ± 2.40
2.58
Menarche age
(n=163)
(n=168)
(yrs)
NVP- Nausea and vomiting of pregnancy;* P<0.05

P
0.12
0.94
0.26
0.82
0.59
0.54
0.90
0.01*

Table 4: Chi-square (x2) test for association between NVP and socio-demographic characteristics of gravid women
Parameter
Ethnicity
Hausa
Igbo
Yoruba
Other
Educational
level
Tertiary
Secondary
Primary
Other
None

NVP
(Frequency)

Without NVP
(Frequency)

15
69
53
27

28
59
53
29

83
50
6
16
3

91
44
8
19
1

n

X2

P

333

4.71

0.19

321

2.22

0.70
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Religion
Christian
Muslim
Other
Occupation
Working
Student
Other
Non-working
Season
of
birth
Dry
Wet
Income (#)
≤10,000
11-20,000
21-30,000
31-40,000
>40,000
Parity
None
1
2
3
≥4
Foetal sex
Female
Male

137
18
1

136
29
2

65
32
26
37

54
34
34
43

62
89

64
93

5
15
28
31
71
80
35
21
12
10

323

2.54

0.28

325

2.52

0.47

308

-

0.28

8
15
15
26
77

291

5.03

0.28

75
37
18
23
9

320

3.91

0.42

63
33
1
97
NVP- Nausea and vomiting of pregnancy

1.87

0.17

Table 5: Descriptive statistics of demographic and reproductive characteristics of menopausal women
Parameter
Frequency (%)
n
Birth season
Dry
102 (39.00)
261
Wet
159 (61.00)
Educational level
Tertiary
45 (14.20)
Secondary
84 (26.70)
316
Primary
57 (18.00)
Others
130 (41.10)
Ethnicity
Hausa
136 (42.00)
Igbo
79 (24.40)
324
Yoruba
88 (27.20)
Others
21 (6.50)
Religion
Christian
166 (52.20)
324
Muslim
152 (47.80)
Handedness
Right
297 (94.30)
315
Left
18 (5.70)
NVP
Yes
128 (40.90)
313
No
185 (59.10)
Length of Menstrual flow(days)
≤3
4-5
101 (32.30)
313
>5
176 (56.20)
36 (11.50)
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Age at 1st birth (yrs)
<20
101 (34.00)
20-25
107 (36.00)
26-30
80 (26.90)
>30
9 (3.00)
Breast feeding
Yes
296 (99.00)
No
3 (1.00)
Parity
1
9 (2.80)
2
26 (8.00)
3
40 (12.30)
≥4
237 (73.20)
None
12 (3.70)
Contraception
Yes
68 (24.10)
No
214 (75.90)
NVP- Nausea and vomiting of pregnancy

297

299

324

282

Table 6: Descriptive statistic of some reproductive characteristics of menopausal women
Parameter
Age (Yrs)
Age at menarche (yrs)
Age at marriage
Age at menopause (yrs)

n
323
321
324
321

Mean ± SD
56.70 ± 8.90
14.30 ±1.70
19.60 ± 4.90
45.50 ±3.90

minimum
40.00
10.00
10.00
30.00

maximum
110.00
20.00
37.00
57.00

Range
70.00
10.00
27.00
27.00

Table 7: Chi-square (x2) test for association between NVP and demographic and reproductive characteristics of
menopausal women
Parameter
NVP
Without
n
x2
P
(Frequency)
NVP
(Frequency)
Birth season
Dry
43
58
252
0.12
0.73
Wet
61
90
Educational
25
20
level
Tertiary
43
40
305
13.44 0.0002*
Secondary
15
40
Primary
42
80
Others
Ethnicity
Hausa
42
86
Igbo
36
43
313
6.79
0.08
Yoruba
42
43
Others
8
13
Religion
Christian
75
88
307
3.55
0.06
Muslim
51
93
Handedness
Right
116
172
305
0.01
0.94
left
7
10
Length of
menstrual flow
≤3days
44
52
4-5days
62
111
303
4.84
0.09
>5days
18
18
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Age at 1st birth
(yrs)
<20
37
63
20-25
38
67
292
6.72
26-30
41
37
>30
5
4
Parity
1
4
1
2
17
9
3
16
21
313
11.19
≥4
91
144
None
6
NVP- Nausea and vomiting of pregnancy;* P<0.05

0.08

0.02*

Table 8: Student’s t-test for association between NVP and some reproductive characteristics of menopausal women
Parameter
NVP
Without
t
P
Mean ± SD
NVP
Mean ± SD
14.3 ±1.70
14.30 ± 1.70
0.02
0.98
Menarche
(n=125)
(n=185)
46.10 ± 3.40 45.20 ± 4.10
2.18
0.02*
Age at
(n=127)
(n=183)
Menopause
NVP- Nausea and vomiting of pregnancy;* P<0.05
Table 9: Comparative analysis of menstrual status of subjects
Parameter
Frequency
NVP
Without
x2
P
(%)
NVP
Menstrual status
Pre-menopausal
333 (51.50)
164
169
4.55
0.03*
Menopausal
313 (48.50)
128
185
NVP- Nausea and vomiting of pregnancy;* P<0.05
DISCUSSION
NVP and anthropometric characteristics
Results for anthropometric characteristics (such as
age, height, pregnancy weight, weight gain) and other
parameters as blood pressure and haemoglobin
concentration from this study found no association with
incidence of NVP among pregnant women. The non
significant association with age which is contrary to
other works [15, 16] that found an association between
younger women and NVP may not be unconnected to
the fact that the population under study may be of the
same age range on the average. However, a lower
weight (75.45kg) was observed in women who suffered
NVP than those who did not (77.12 kg). This is in
agreement with the works of Vilming et al. [13] and
Linseth et al. [17] who observed a smaller weight gain
in women who suffered NVP. Also, the lack of
association between weight gain and NVP makes it
unlikely that weight can be associated with NVP rather,
the reduction in weight could have resulted from food
aversion, nutritional loss and dehydration from
excessive vomiting other than the cause itself hence, no
association [4, 8].
NVP and reproductive characteristics
Age at menarche was observed to be significantly (P
< 0.05) associated with nausea and vomiting of

pregnancy in the prospective aspect of this study which
constitute gravid women but not with the menopausal
women who were subjects for the retrospective study.
The trend was such that women who had early
menarche suffered NVP. Supporting this finding is the
psychological theory of Ringler et al. [18] who said that
NVP was associated to lack of preparedness for
motherhood, meaning that women who attained early
menarche most likely develop faster and have a higher
probability of getting married before they were
psychologically and emotionally prepared. Also, the
role of the environment cannot be completely ruled out
as industrialization and development has contributed
negatively by increasing the amount of toxins and
pollutants in the environment. Considering also the
number of years between menarcheal age and the ages
of these menopausal women, it may not be wrong to
assume that there could be errors in their recall of the
age at menarche hence, the difference.
For association between parity and NVP, this study
presents two contradicting results.
A significant
association between parity and NVP was observed in
the retrospective group such that the report of NVP
among women increased with increased parity as
multiparous women had the highest occurrence. This
was consistent with several other works [2, 17, 19]. On
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the other hand, data collected for the prospective study,
though not significant reports a decrease in NVP with
increase in parity in that multiparous women had a
lower incidence of reporting NVP which is in line with
other published literatures [16, 20]. This observed
difference may not be unconnected to genetic
involvement in this condition which according to
Golberg et al. [21], Cedergren et al. [22] and Sandven
et al. [23] is transmitted by mother but caused by shared
environmental factors. Moreso, unavailability of the
medical records for the women who constitute the
retrospective study to ascertain if the NVP condition
was caused by other factors other than being pregnancy
induced cannot be completely ruled out. Foetal sex in
this study was also consistent with other studies [20, 24]
that reported that NVP was associated with female
foetuses. There was however, no significant association
observed between length of menstrual flow and age at
first childbirth. Although, women whose menstrual flow
lasted for 4-5 days and had an early childbirth are more
likely to suffer NVP with the highest found among
women between 26-30 years as also reported by Gadsby
et al. [16].
This study also found a significant association (P =
0.02) between age at menopause and vomiting of
pregnancy. Women who suffer NVP had a later
menopausal age of about a year. High and sustained
level of the female sex hormones which has been
hypothesized by several studies [1, 25-27] as aetiology
of NVP could be responsible. Conclusions drawn from
this indicate that women with NVP are probably more
fertile and have a longer reproductive period.
NVP and socio-demographic factors
Apart from educational level of women in the
retrospective group which significantly associated with
NVP, ethnicity, educational level, religion, occupation,
season of birth, household income showed no
significant association with NVP in this study. Going
by the two seasons of birth, women who were born in
the wet season reported more cases of NVP than those
born in dry season. More so, the Igbo and Yoruba
women had higher incidence of NVP in the prospective
study but not in the retrospective as women from Hausa
and Yoruba reported more. This may have been
influenced by the sample size for the ethnic groups in
each study. Christians had more incidence than their
Muslim counterpart. Working women also reported
more cases and this could be linked to their educational
level and hence, their income and lifestyle. A linear
relationship was observed between household income
and report of NVP and consistent with previous studies
[28, 29]. The lack of statistical significance for these
variables is likely related to inadequate statistical power
as a result of small of the sample sizes.
Menstrual status and incidence / prevalence of NVP
For the purpose of testing one of the hypotheses of
this study, participants were grouped into two by

menstrual status; the pre-menopausal women
constituted by gravid women from the prospective
study and menopausal women from the retrospective
group. Data analysis for this study showed a
significance increase (P = 0.003) of about 3% in NVP
among pregnant women in recent times and this might
be linked choice of diet and the environment as reported
by other studies [7, 8, 30].
Ethnic differences in the incidence of NVP were also
observed from both studies. Igbo women had the
highest incidence rate of 53.91% in the prospective
study, with the least observed among the Hausa women,
34.80%. These were generally higher with what was
observed from the retrospective study. Further to this,
Minturn and Weiher [31], Mitzi and Pepper and Roberts
[32] provided evidence of little or no nausea and
vomiting of pregnancy in population groups relying on
grain and fruit diets rather than on meat and vegetables.
This is typical for the Nigerian population, although
diet varies from one ethnic group to another thus,
explaining the varying incidence observed between the
ethnic groups. However, the incidence for the Nigerian
population is lower than that reported for the population
of developed countries [1, 16]. A high prevalence rate
of 43.71% (i.e. 437/1000) was observed among the
study population.
CONCLUSION
Mild degree of nausea and vomiting of pregnancy is
a phenomenon which has now been accepted as a
normal part of pregnancy. Its aetiology remains
unknown and has been the focus of several studies. This
study suggests NVP as a condition whose aetiology
multi-factorial; an interplay between genetic
predisposition and environmental factors.
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