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Abstract

Gastroesophageal reflux disease (GERD) is
common in the general population. Pregnancy
is known to be associated with high incidence
of GERD symptoms. Although, there are previ-
ously conducted studies involving both gen-
ders to determine the prevalence of GERD in
different population groups in Nigeria, our
preliminary literature search showed that
there is a dearth of data on the prevalence of
GERD among Nigerian pregnant women. The
aim of this study is to determine the preva-
lence of GERD using the GerdQ questionnaire
and to test the association between pregnancy
and GERD among women of south-western
Nigeria. The study was a descriptive hospital
based cross-sectional survey involving three
medical facilities in two states of south-west-
ern Nigeria. A total of 796 women consisting of
413 (51.9%) healthy pregnant women at vari-
ous gestational ages and 383 (48.1%) non-
pregnant women were interviewed. A pre-
designed questionnaire consisting of socio-
demographic data, obstetrics information, the
GerdQ questionnaire and previous history of
GERD symptoms was administered to each of
the participants. Of the 796 women inter-
viewed, 413 (51.9%) were pregnant women
with a mean of 27.42 (±5.00) years and 383
(48.1%) non-pregnant women of child bearing
age with a mean of 26.72 (±6.46) years. The
prevalence of GERD among the pregnant
women was 14.5% while that among the non-
pregnant group was 9.7%. This difference was
statistically significant (P=0.036). Following
adjustment for potential confounders, pre-

gnancy maintained a positive statistically
significant relationship with GERD [OR=1.67
(95% CI=1.07, -2.61), P=0.023]. GERD has a
moderate prevalence in pregnancy in south-
western Nigeria. Pregnancy has a significant
association with GERD, independent of the
other risk factors.

Introduction

Gastroesophageal reflux disease (GERD) is
common in the general population. The disor-
der affects approximately 10-20% at least
weekly in the Western world.1

Pregnancy is known to be associated with
high incidence of GERD symptoms with preva-
lence that ranges between 30 and 80% in pre-
vious studies.2–5

Although there are previously conducted
studies involving both genders to determine
the prevalence of GERD in different population
groups in Nigeria, our preliminary literature
search showed that there is paucity of data on
the prevalence of GERD among Nigerian preg-
nant women. We found only two studies that
evaluated the prevalence of pregnancy related
heartburn among pregnant women in
Nigeria.6,7 The first study was conducted by
Bassey in 1977 who found a prevalence of 9.8%
among Nigerian women and 78.8% among a
Caucasian female group.6 Audu and Mustapha
in 2006 evaluated gastrointestinal symptoms
in pregnancy and obtained a 45% prevalence
for heartburn among pregnant women of
north-eastern Nigeria.7 We previously reported
a prevalence of 19.0 and 28.3% for GERD’s typ-
ical symptoms of regurgitation and heartburn
respectively in a study that evaluated the
prevalence of pregnancy related gastrointesti-
nal symptoms.8 It is important to note that
these cited studies were not conducted with
validated standard GERD survey instruments. 

Pregnancy related GERD results from the
physiological and anatomical changes of preg-
nancy. These include reduced lower
esophageal sphincter pressure and altered
gastrointestinal transit engendered by
increased maternal estrogen and proges-
terone, and increased intra-abdominal pres-
sure due to the gravid uterine enlargement.3,9

There are several validated patient-centered
symptoms analyses-based questionnaires with
varying degrees of accuracy designed to assess
GERD.10 Symptoms analyses method is a prac-
tical and inexpensive approach to GERD’s
diagnosis because it eliminates the need for
costly diagnostic procedures such as upper
gastrointestinal endoscopy and 24 hour gastric
acid monitoring in most patients presenting
with the typical symptoms of GERD who have
no alarm symptoms.11 The GerdQ question-
naire is a validated simple patient-centered

questionnaire which has a diagnostic accuracy
similar to that of a gastroenterologist.11–13 The
contents of the questionnaire are consistent
with the Montreal definition and classification
of GERD as articulated in a global evidence-
based consensus.14

The aims of this study were to determine
the prevalence of GERD using the GerdQ ques-
tionnaire and to test the association between
pregnancy and GERD among women of south-
western Nigeria. It is our hope that the infor-
mation obtained will help in appreciating the
burden of this disorder in our environment. 

Materials and Methods

The study was a descriptive hospital based
cross-sectional survey. Ethical clearance was
obtained from the institution Ethical Review
Committee. Written informed consent was also
obtained from the participants. A total of 796
women were recruited for the study from
October 2014 to March 2015. Subjects consist-
ed of 413 (51.9%) healthy pregnant women
aged 18 and above at various gestational ages
attending the antenatal clinics of two health-
care facilities in Oyo State (LAUTECH
Teaching Hospital, Ogbomoso and Primary
Health Center, Oja-Igbo, Ogbomoso) and one
facility in Osun State (LAUTECH Teaching
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Hospital, Osogbo). The three centers are all
located in the south-western part of Nigeria.
The control population consisted of 383
(48.1%) non-pregnant women aged 18-45
years recruited from the outpatient depart-
ments of the study sites. Individuals with
proven history of abdominal cancer, gross
ascites and recent abdominal surgery were
excluded. A 19-item predesigned question-
naire consisting of socio-demographic data (9
items), obstetrics information (2 items), the
GerdQ questionnaire (6 items) and previous
history of GERD symptoms (2 items) were
administered to each of the participants by
well-trained research assistants. The Body
Mass Index (BMI) of each subject was calculat-
ed by dividing the weight in kilogram by the
square of the height in meters. Only essential
study staff members were allowed access to
the information obtained from participants. All
information and data obtained from the partic-
ipants were treated with utmost confidentiali-
ty. Data were analyzed with IBM-Statistical
Package for the Social Sciences (IBM-SPSS),
version 20. Continuous variables were pre-
sented as means ±SD. Means were compared
with Independent Student T Test. Categorical
variables were expressed as frequencies and
percentages. Differences between categorical
variables were compared using Pearson Chi-
square test or Fisher exact test as occasion
demanded. Binary logistic regressions were
performed to test the strength of the relation-
ships between independent variables (risk fac-
tors) and GERD (dependent variable). The
Variables with odds ratio (OR)>1 and P≤0.05
were considered as significant risk factors.
Confidence Interval (CI) of 95% was used. 

The GerdQ Questionnaire 
The GerdQ questionnaire contains 6 ques-

tions with symptoms frequency score (counted
in days) of 0 to 3 and a one week period for
symptoms recall. It comprises of four positive
predictors of GERD, heartburn and regurgita-
tion (the two major reflux symptoms), sleep
disturbance because of the two reflux symp-

toms and use of over the counter (OTC) med-
ication in addition to that prescribed; and two
negative predictors of GERD, epigastric pain
and nausea. Scores ranging from 0 to 3 apply
for the positive predictors and from 3 to 0
(reversed order, where 3=none) apply for neg-
ative predictors. The GerdQ score is calculated

as the sum of these scores, giving a total score
ranging from 0 to 18.

The GerdQ can be used to diagnose GERD
with diagnostic accuracy similar to that of the
gastroenterologist at a cut-off of 8 out of 18
points [specificity (71.4%) and sensitivity
(64.6%)], assess the relative impact of the dis-
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Table 1. Socio-demographic and obstetrics characteristics of participants.

Variables                                      Pregnant (%)         Non-pregnant (%)          P-value

Number of participants                                     413                                         383                                      -
Mean age in years (SD)                            27.42 (±5.00)                      26.72 (±6.46)                        0.091
Age range                                                             18-43                                     18-45                                    -
Mean height in m (SD)                              1.59 (±0.07)                        1.61 (±0.72)                         0.001
Mean weight in kg (SD)*                         64.99 (±11.96)                    59.74 (±11.85)                           -
BMI in kg/m2 (SD)                                      25.80 (±4.53)                      23.13 (±4.15)                            -
Educational status                                                                                                                                   <0.0001
       Nil                                                                0.0 (0.0)                                 2 (0.5)                                   
       Primary                                                    54.0 (13.1)                              18 (4.7)                                  
       Secondary                                                175 (42.4)                             109 (28.5)                                
       Tertiary                                                     184 (44.6)                             254 (66.3)                                
Ethnicity                                                                                                                                                        0.193
       Yoruba                                                      400 (96.9)                             364 (95.0)                                
       Other tribes                                              13 (3.1)                                 19 (5.0)                                  
Marital status                                                                                                                                           <0.0001°
       Single                                                          23 (5.6)                               225 (58.7)                                
       Married                                                    389 (94.2)                             154 (40.2)                                
       Divorced/separated                                  1 (0.2)                                   4 (1.0)                                   
Smoking                                                                                                                                                       1.000°
       Yes                                                               1 (.02)                                   0 (0.0)                                   
       No                                                              412 (99.9)                            383 (100.0)                               
Alcohol                                                                                                                                                        <0.0001
       Yes                                                               2 (0.5)                                  26 (6.8)                                  
       No                                                              411 (99.5)                             357 (93.2)                                
Caffeine                                                                                                                                                      <0.0001
       Yes                                                             44 (10.7)                               83 (20.4)                                 
       No                                                              369 (89.3)                             300 (78.3)                                
Gravidity                                                                                                                                                            
       1                                                                  129 (31.2)                                                                               
       2-7                                                              284 (68.8)                                                                               
Current trimester                                                                                                                                           
       1st                                                               21 (5.1)                                                                                 
       2nd                                                            150 (36.3)                                                                               
       3rd                                                             242 (58.6)                                                                               
*weight at time of survey, °Fisher exact test.

Table 2. Frequency of gastroesophageal reflux disease symptoms among pregnant (n=413) and non-pregnant women (n=383), all values
given in %.

Symptoms                                                                                                Frequency                                                                                    P value
                                              0 day                         1day                          2-3 days                      4-7 days                 Total Positive                
                                        P                NP           P               NP             P                NP              P               NP             P                  NP                

Heartburn*                             78.2                  83.0            8.7                   9.4                6.8                    5.2                 6.3                  2.3               21.8                    17.0               0.037
Regurgitation*                       85.5                  88.3            5.3                   7.8                4.6                    2.6                 4.6                  1.3               14.5                    11.7               0.011
Epigastric pain°#                   82.1                  81.2            4.8                   4.7                6.3                    5.0                 6.8                  9.1               17.9                    18.8               0.562
Nausea°#                                 73.6                  78.6            7.5                   7.3                6.1                    7.0                12.8                 7.0               26.4                    21.4               0.056
Sleep disturbance*              91.5                  95.0            2.7                   3.1                3.9                    1.3                 1.9                  0.5                8.5                      5.0                0.036
OTC drugs*                            95.6                  93.2            1.0                   3.4                2.4                    1.6                 1.0                  1.8                4.4                      6.8                0.061
P, Pregnant; NP, Non-pregnant; *Positive GERD predictor; °Received reverse scores in the questionnaire; #Negative GERD predictors.
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ease on patients’ lives, to assist in choice of
treatment and measure response to treatment
over time.

Results

Table 1 shows the demographic and obstet-
rics characteristics of respondents. A total of
796 women were interviewed, out of which 413
(51.9%) were pregnant women (subjects) and
383 (48.1%) non-pregnant women of child-
bearing age (controls). The age range of the
pregnant women was 18-43 years with a mean
of 27.42 (±5.00) years; whereas the age range
of the controls was 18-45 years with a mean of
26.72 (±6.46) years. There was no statistically
significant difference in age between the two
populations (P=0.091). There was significant
difference between the height of the pregnant
and the non-pregnant group (P=0.001). While
the pregnant group had a mean height of 1.59
(±0.07) meters, the non-pregnant group had a
mean height of 1.61 (±0.72) meters. We could
not compare the weight and the BMI of the two
groups because we did not get the pre-preg-
nancy weight of the pregnant women. It is
often difficult for pregnant women in this envi-
ronment to give their pre-pregnancy weight
with absolute certainty. More often than not,
the weight at booking, which usually takes
place in the late first trimester/second
trimester in this environment, is often record-
ed for future comparison.

The two groups differ significantly in terms
of formal education attainment (P<0.001).
While majority of both groups had at least sec-
ondary school education (87% of pregnant and
94.8% of non-pregnant), more of the latter
(66.3%) had tertiary education compared to
the former (44.6%).

Majority of the participants in both groups
were of Yoruba ethnic group from the south-
western part of Nigeria. A total of 96.9 and
95.0% of the pregnant and the non-pregnant
group respectively were Yoruba. This relation-
ship was not statistically significant.  

Though, majority of the pregnant group was
married (94.2%), less than half of the non-
pregnant group was (40.2%). There was a sta-
tistical difference between the marital status of
the two groups (P<0.0001). 

In regard to the social habits with proven
relationship with GERD, only 1 (0.2%) of the
pregnant group smoked cigarette, none of the
non-pregnant participants did. This relation-
ship was not statistically significant (P=1.00).
Whereas 0.5% of the pregnant women regular-
ly took alcohol as at the time of the interview,
6.8% of the non-pregnant indulged the habit.
This relationship was statistically significant
(<0.0001). The two groups also differ signifi-
cantly in term of consumption of caffeine con-

                                                                                                                             Article

Table 3. GerdQ Scores and Prevalence of gastroesophageal reflux disease (GERD) among
pregnant (n=413) and non-pregnant women (n=383).

Variables                                Pregnancy status                                                   P value
                                 Pregnant (%)            Non-pregnant (%)                                  

GERD score group                                                                                                                                     0.037
      0-2                                      14 (3.4)                                     26 (6.8)                                                         
      3-7                                    339 (82.1)                                 320 (83.6)                                                       
      8-10                                   46 (11.1)                                    28 (7.3)                                                         
      11-18                                  14 (3.4)                                      9 (2.3)                                                          
GERD status                                                                                                                                                0.036
      Positive                            60 (14.5)                                    37 (9.7)                                                         
      Negative                          353 (85.5)                                 346 (90.3)                                                       

Table 4. Unadjusted and adjusted risk factors for women to have gastroesophageal reflux
disease (n=796).

Risk factor                            Positive               Unadjusted              Adjusted        P value
                                         for GERD (%)           odds ratio              odds ratio            

Pregnancy                                                                                                                                                          0.023
      No (n=383)                                 37 (9.7)                    1 (Reference)                                                       
      Yes  (n=413)                             60 (14.5)                   1.59 (1.03-2.46)             1.67 (1.07-2.61)             
Caffeine                                                                                                                                                             0.063
      No (n=669)                                77 (11.5)                   1 (Reference)                                                       
      Yes (n=127)                              20 (15.7)                   1.44 (0.84-2.45)             1.68 (0.97-2.91)             
Age (n=796)                                     97 (12.2)                    1.03 (1.0-1.07)              1.03 (1.00-1.07)         0.078

Table 5. Relationship between current body mass index (BMI) and gastroesophageal
reflux disease (GERD) in pregnant and non-pregnant women.

Current BMI                   Positive for GERD (%)     Odds ratio                         P value

Non-pregnant (n=383)                                                                                                                           0.017
       ≤24.99 (n=289)                                22 (7.6)                      1 (Reference)                                      
       ≥25.00 (n=94)                                 15 (16.0)                    2.30 (1.14-4.65)                                     
Pregnant (n=413)                                                                                                                                    0.241
       ≤24.99 (n=201)                               25 (12.4)                     1 (Reference)                                      
       ≥25.00 (n=212)                               35 (16.5)                    1.39 (0.80-2.42)                                     

Table 6. Predictors of gastroesophageal reflux disease (GERD) in pregnancy (n=413).

Probable                                            Positive           Unadjusted        Adjusted        P value
Risk factor                                   for GERD (%)       odds ratio        odds ratio             

Gravidity                                                                                                                                                               0.799
       Primigravida                                              14 (10.9)              1 (reference)       1 (reference)               
       Multigravida                                              46 (16.2)             1.59 (0.84-3.01)     1.09 (0.55-2.17)              
GERD symptoms in previous pregnancy*                                                                                                  <0.0001
       No                                                                41 (11.3)              1 (reference)       1 (reference)               
       Yes                                                              19 (38.8)             4.99 (2.58-9.66)     3.80 (1.84-7.85)              
Pre-pregnancy GERD symptoms*                                                                                                                  0.007
       No                                                                20 (30.8)              1 (reference)       1 (reference)               
       Yes                                                              40 (11.5)             3.42 (1.84-6.37)     2.51 (1.29-4.87)              
*Heartburn and regurgitation.

Table 7. Gastroesophageal reflux disease (GERD) impact on suffers’ lives (n=796).

Pregnancy status                                           GERD impact                                  P value
                                                   High (%)                            Low (%)                          

Pregnant (n=60)                                    14 (23.3)                                       46 (76.7)                             0.571
Non-pregnant (n=37)                           11 (29.7)                                       26 (70.3)                             0.571

Non
 co

mmerc
ial

 us
e o

nly



[page 4]                                                         [Gastroenterology Insights 2016; 7:6373]

taining substances (coffee and kola nut).
While 10.7% of the pregnant subjects con-
sumed caffeine, 20.4% of the non-pregnant
group did (P<0.0001). Pregnant subjects’ gra-
vidity (number of pregnancies till date) ranged
from 1-7 with a median of 2. Of the 413 preg-
nant subjects, 129 (31.2%) were having their
first pregnancies, while 284 (68.8%) were hav-
ing their 2nd to 7th pregnancies. More than half
of the pregnant subjects were in their third
trimester [242 (58.6%)], 150 (36.3%) were in
their second trimester, only 20 (4.8%) were in
their first trimester.

Table 2 shows the frequencies of the symp-
toms of GERD among the pregnant and the
non-pregnant women. Of the four positive pre-
dictors of GERD (heartburn, regurgitation,
sleep disturbance because of the two reflux
symptoms and use of OTC medication), heart-
burn had the highest occurrence among both
groups (21.8% pregnant women and 17.0%
non-pregnant respectively suffered from the
symptom at least one day in the last week of
their lives). This relationship was statistically
significant (P=0.037). While use of OTC medi-
cation had the least occurrence of the positive
GERD predictors among the pregnant group
(4.4%), sleep disturbance was the least occur-
ring positive predictor among the non-pre-
gnant group (5.0%). Of the two negative symp-
toms recorded (epigastric pain and nausea),
nausea had the highest occurrence in both
population groups with the pregnant group
(26.4%) having a higher frequency than the
non-pregnant (21.4%). All symptoms evaluated
recorded more occurrence in the pregnant
group than in the non-pregnant group, except
epigastric pain (17.9% vs. 18.8%) and use of
OTC drugs (4.4% vs. 6.8%). Whereas the rela-
tionship between pregnant and non-pregnant
women of the frequencies of heartburn
(P=0.037), regurgitation (P=0.011) and sleep
disturbance (P=0.36) were statistically signifi-
cant, the other symptoms had no statistically
significant relationships between the two
groups.

After the GERD scores were computed
(Table 3), 14.5% of the pregnant women were
diagnosed of GERD (scored between 8 and 18)
while 9.7% of the non-pregnant group qualified
for GERD diagnosis. The difference in the pre-
valence of GERD among the pregnant group
and the non-pregnant one was statistically
significant (P=0.036). Majority of the partici-
pants in both groups fell within the 3-7 GERD
score range (pregnant 82.1% and non-pre-
gnant 83.6%).

A binary logistic regression model was crea-
ted in order to eliminate the effect of possible
confounders on the strength of the association
of pregnancy with GERD among the women
(Table 4). The dependent variable was GERD
while the independent variables (risk factors)
were pregnancy, consumption of caffeine and

age. Cigarette smoking was not included in the
model because only one of the participants (a
pregnant woman) indulged the habit (Table 1).
Alcohol consumption was also not included
because it had no significant impact on GERD
in the preliminary analysis [OR=0.55 (95%
CI=0.13-2.33), P=0.413]. Following adjust-
ment for potential confounders, pregnancy
maintained a positive statistically significant
relationship with GERD [OR=1.67 (95%
CI=1.07-2.61), P=0.023]. Both age and con-
sumption of caffeine did not have statistically
significant relationships with GERD.

Table 5 shows the BMI of the participants at
the time of the survey (current BMI), clas-
sifying them into the underweight/normal
(BMI≥24.99) and the overweight/obese groups
(BMI≥25.00). Increased BMI in the non-pre-
gnant group was positively related to GERD
[OR=2.30 (95% CI=1.14-4.65), P=0.017]. That
is, non-pregnant women with overweight/
obese BMI are 2.3 times more likely to develop
GERD than the ones with underweight/normal
BMI. Increased BMI in the pregnant group had
no statistically significant relationship with
GERD [OR=1.39 (96% CI=0.80-2.42),
P=0.241].

Another binary logistic regression model
was created to test the strength of the relation-
ships between risk factors that are peculiar to
pregnancy with the occurrence of GERD in the
pregnant group of the study (Table 6). After a
preliminary analysis the independent variables
included in the model are gravidity, GERD
symptoms (heartburn and regurgitation) in
previous pregnancy and Pre-pregnancy GERD
symptoms. Multi-gravidity did not have posi-
tive significant association with GERD
[OR=1.09 (95% CI=0.55-2.17), P=0.799]. It
was observed that the relationships between
those who had positive history of
heartburn/regurgitation during previous preg-
nancies or in the period prior to the current
pregnancy with the occurrence of GERD were
statistically significant. Of the 49 pregnant
women who had positive history of
heartburn/regurgitation during previous preg-
nancies, 38.8% of them were diagnosed of
GERD [OR=3.80 (95% CI=1.84-7.85), P<0.0001].
Also, 30.8% of 65 pregnant women who had
pre-pregnancy history of heartburn/regurgita-
tion were diagnosed of GERD at the time the
survey was carried out [OR=2.51 (95%
CI=1.29-4.87), P=0.007]. 

The GerdQ questionnaire has an additional
feature of being able to identify the impact of
GERD on the lives of the sufferers. Patients
with a total score of ≥3 out of 6 on sleep distur-
bance plus OTC medication use are those most
likely to be highly impacted by their disease.11

The impact of GERD on the lives of the suffe-
rers was tested through a layered Chi-square
test with GERD status as the divider (Table 7).
While 23.3% of the 60 GERD patients among

the pregnant group were highly impacted by
the disease, 29.7% of the 37 non-pregnant
GERD patients were. This relationship was not
statistically significant (P=0.484). 

Discussion

It has been previously shown that the fre-
quency of GERD rises considerably during pre-
gnancy, with 30-80% of all pregnant women
suffering from GERD at some time during pre-
gnancy.2–6 This is often associated with a dete-
rioration in the quality of life of the pregnant
women.15,16

We obtained a GERD prevalence of 14.5%
among pregnant women as compared to 9.7%
among the non-pregnant ones and this rela-
tionship was statistically significant (P=0.36).
Following adjustment for potential confoun-
ders, pregnancy remained positively related to
the development of GERD (Table 4). This find-
ing confirms that pregnancy has a positive
association with the development of GERD in
the south-western Nigerian population like in
other parts of the world. The implication of this
is that Nigerian pregnant women of south-
western origin are 1.6 times more likely to
develop GERD than the ones that are not pre-
gnant. 

A comparison with similar studies from
other parts of the world showed that the preva-
lence of GERD in pregnant women from our
study was lower. Ramu and colleagues, in a
southern state of the Indian subcontinent
obtained a prevalence of 45.5% from a cross-
sectional study. Rey and colleagues obtained a
prevalence of 59.3% at any time during preg-
nancy and an incidence of approximately 25%
in each trimester of gestation in a prospective
longitudinal study in a Spanish population.
Malfertheiner and colleagues, also in a
prospective longitudinal study conducted in a
German population, found a GERD prevalence
of 26.1% in the first trimester, 36.1% in the
second trimester and 51.2% in the third
trimester of pregnancy and 9.3% in the non-
pregnant women. Our finding is, however, in
keeping with Bassey’s previous finding of
heartburn prevalence of 9.8% among Nigerian
pregnant women as compared to 78.8% in
Caucasian pregnant/post-natal women. It has
been postulated that the higher prevalence of
GERD symptoms in pregnant Caucasian as
compared to Black Africans living in Africa
may be as a result of consumption of low-
residue diet by the Caucasians that predispos-
es them to constipation with straining at stool
and consequent displacement of the lower
esophageal sphincter into the thorax as
opposed to the latter that tend to adhere to
their traditional high-residue high-carbohy-
drate diet.6
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We could not find any recent study that was
specifically conducted to determine the preva-
lence of GERD among pregnant women in
Nigeria in strict compliance with the Montreal
definition for comparison. However, a study
that evaluated the prevalence of heartburn and
other gastrointestinal symptoms among preg-
nant Nigerians living in Nigeria in 2005 and a
study we previously conducted yielded heart-
burn prevalence rates of 45% and 28.3%
respectively.7,8 We obtained prevalence rates of
21.8% and 17.0% respectively for heartburn
alone occurring at least once in a week for the
pregnant group and the non-pregnant one in
this study (Table 2). The lower prevalence of
GERD as determined by the GerdQ in this
study as compared to those of heartburn alone
in this study and the cited ones implies that
some of the participants most likely had occa-
sional heartburn that did not qualify to be diag-
nosed as GERD. 

Several studies in various populations have
demonstrated other risk factors for GERD,
apart from pregnancy. These include age, obe-
sity, tobacco smoking, alcohol consumption,
intake of caffeine containing substances, diet
etc.17–21 The consumption of caffeine contai-
ning substances, namely coffee and kola nut,
did not have a statistically significant effect on
the occurrence of GERD among the participant
according to our study. This finding is contrary
to that of a previous study by Nwokediuko in
the south-eastern part of Nigeria who reported
a positive relationship between the consump-
tion of coffee and Kola nut with GERD.20,22 The
reason for this disparity may be adduced to the
fact that a higher percentage of Nwokediuko’s
study participants consumed caffeine contai-
ning substances than the participants in our
study. Moreso, Nwokediuko’s study involved
both male and female genders. Males generally
consume more of these substances in our
environment. The association between ciga-
rette smoking and alcohol consumption with
GERD could not be reliably tested statistically
in our study because very few of the partici-
pants consumed these products. This finding
is likely to be because consumption of these
social drugs by the female gender is often
frowned at in the tradition south-western
Nigerian (Yoruba) setting. Females who con-
sume alcohol or cigarette are often regarded as
the wayward type, hence, the abstinence from
the products or the non-disclosure of consump-
tion. Our study did not show a statistically
significant association between increasing
age and GERD. This is in tandem with
Nwokediuko’s finding of no significant rela-
tionship between increasing age and GERD in
the south-eastern part of Nigeria, but contrary
to the finding of Du and colleagues in China
who observed a rising incidence of GERD with
increasing age.22,23 The reason for this contra-
diction may be the fact that most of the partici-

pants in ours and Nwokediuko’s study were in
their third and fourth decades of life. A similar
study in a more diverse population with broa-
der age range will likely demonstrate the effect
of age more appropriately. Our observation of a
significant association of increased BMI with
GERD in the non-pregnant group of this study
is contrary to the finding of no significant rela-
tionship between increased BMI and GERD in
a previous hospital based study conducted in
the south-western part of Nigeria among adult
male and female population.24 This disparity
may not be unconnected to the fact that our
study considered only the female gender and
had a restricted age range of 18-45 years as
compared to the said study that included a
wider age range and both genders. However,
our finding is in tandem with several other
studies from outside Nigeria that showed a
positive relationship between increased BMI
and GERD in the adult population.25–27

We did not find a positive association
between increased BMI in the pregnant
women and the occurrence of GERD. However,
Rey and colleagues in a previous study found a
positive relationship between cumulative wei-
ght gain in the third trimester with GERD with
no such association in the first and second tri-
mesters of the pregnant women.28 Our obser-
vation may be an indication that the
weight/BMI at the time of survey is not the best
option in evaluating the effect of weight gain
during pregnancy on the development of
GERD. Rather, the weight/BMI before concep-
tion should be obtained where possible in
order to allow for proper comparison. Our fin-
ding of a positive significant relationship
between GERD symptoms in previous pregnan-
cies and the occurrence of GERD in the pre-
gnant group of our study and a previous fin-
ding by Bor and colleagues of an increased risk
of GERD after pregnancy by the presence of
heartburn during previous pregnancies, inde-
pendent of age and obesity,29 further corrobo-
rates the fact that pregnancy related GERD
symptoms may not be an innocent or a tran-
sient condition. Our observation of a signifi-
cant relationship between heartburn and/or
regurgitation during the period preceding pre-
gnancy is in consonance with the finding of
such association in the first and third trime-
ster of pregnancy by Rey and colleagues.28 This
implies that pregnancy does not have amelio-
rating effect on previously developed symp-
toms of GERD. Of the participants who suffe-
red from GERD, 23.3% of the pregnant group
and 29.9% of the non-pregnant group respecti-
vely were highly impacted by the ailment. This
is worthy of note in that about a quarter and a
third respectively of the pregnant and the non-
pregnant sufferers had a severe form of the
disease. Drugs are often cautiously used dur-
ing pregnancy because of the fear that they
may have teratogenic effect on the unborn

child. The standard recommended medication
for the treatment of GERD in the non-pregnant
population is proton pump inhibitors (PPIs),
which are very effective and well tolerated.
However, a stepwise management approach is
recommended in the pregnant population.9,16

Important recommendations in a progressive
order in the management of pregnancy related
GERD include: lifestyle modification, the use
of antacids, histamine-2 receptors antagonists,
and the use of PPIs.9,16 Gastroesophageal
reflux symptoms in pregnancy can be managed
by lifestyle modification and the use of
antacids as may be required. Nevertheless,
women with severe symptoms should be treat-
ed with PPIs as it the most effective among all
the alternatives. Physicians often shy away
from prescribing PPIs to pregnant women
because of assumed potential teratogenic
effect. Currently available data, however, sug-
gest that they do not predispose to increased
negative fetal outcome.30,31 When occasion
demands, the physician may need to discuss
these medications with the pregnant woman
before commencement.

A important limitation of this study is that it
is a cross-sectional study. A prospective longi-
tudinal study is desirable in order to evaluate
the evolution and incidence of GERD symp-
toms in all the trimesters of pregnancy in this
environment.

Conclusions

Gastroesophageal reflux disease has a mod-
erate prevalence in pregnancy in south-west-
ern Nigeria. Pregnancy has a significant asso-
ciation with GERD, independent of the other
risk factors. It is our hope that the data gener-
ate will contribute to the body of knowledge on
this subject. 
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