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Sugar-sweetened beverage consumption
among pregnant women attending general
and teaching hospitals in Ibadan, Nigeria

SSB consumption during pregnancy

lkeola Adeoye'?

Abstract

Background Sugar-sweetened beverages (SSBs) have become a global health concern because of their adverse
health effects and their association with the obesity pandemic. It has not received much attention in sub-Saharan
Africa, including Nigeria, especially among pregnant women. The pattern, frequency and factors associated with SSBs
among pregnant women in Ibadan, Nigeria, were investigated.

Design Data were from the Ibadan Pregnancy Cohort Study - a prospective cohort study investigating 1745
pregnant women from four comprehensive obstetric facilities in Ibadan. A qualitative food frequency questionnaire
(FFQ) was used to assess the pregnant women's intake of food and drinks over the previous months. Sugar-sweetened
beverage variable and scores were also generated using the principal component analysis with varimax rotation.
Factors associated with high SSB scores were examined using multivariate logistics regression analyses at a 5%
significance level.

Results The most commonly consumed SSBs were cocoa-sweetened beverages, soft drinks, malt drinks, and fruit
juice. A quarter of the women (75th percentile) consumed SSB more than once weekly. The factors associated with
high SSB on multivariate analysis were; being employed (AOR: 1.52, 95% Cl 1.02-2.26), maternal obesity (AOR: 0.065,
95% Cl1 0.47-0.89), high fruit intake (AOR:3.62, 95% Cl 2.62-4.99), high green vegetable consumption (AOR:1.99, 95% Cl
1.06-3.74), high milk intake (AOR: 2.13, 95% Cl 1.65- 2.74), frequent fast food outlet visit (AOR: 2.19, 95% Cl 1.53-1.70),
all of these remained significant after adjusting for confounding variables.

Conclusion SSBs were common among our study population. Factors associated with high SSBs intake are crucial for
implementing locally relevant public health interventions.
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Introduction

Sugar was absent in the human diet until about the 14th
century but has become a dominant component of foods
and drinks in the last three centuries, first in Western
countries and now consumed globally as added sugars
and SSB [1-4]. SSB consumption has become a signifi-
cant public health issue, particularly in low and middle-
income countries (LMIC) undergoing rapid urbanisation,
economic growth, marketing and nutrition transition [5—
7]. SSBs are nonalcoholic beverages with various added
sugars, including brown sugar, corn sweetener, corn
syrup, dextrose, fructose, glucose, high-fructose corn
syrup, honey and so on [8, 9]. They include carbonated
soft drinks, fruit juices, sweetened water, sports drinks,
energy drinks, coffee and tea with added sugars. Natu-
rally occurring sugars such as fruits and milk are not con-
sidered SSBs [10]. SSBs have been strongly linked to the
obesity pandemic and other adverse health effects [1, 6,
11, 12, 13]. They are also independently associated with
weight gain, type 2 diabetes mellitus, dyslipidemia, car-
diovascular diseases, nonalcoholic fatty disease, gout and
an increased risk of premature death in adults [14-16].
SSBs have a high content of readily absorbable sugar
associated with low satiety and poor compensation for
total energy, contributing to excess energy intake stored
up as body fat [1, 17, 18]. Fortunately, SSB consumption
is a modifiable risk factor for obesity and the associated
co-morbidities, and can be targeted for public policy and
interventions.

The potential biological mechanisms by which habit-
ual SSBs results in weight gain and other adverse health
outcomes include low satiety after intake compared with
solid food, consumption of large volume, and a poor
compensatory reduction in energy intake at the next meal
following the intake of liquid calories leads to a greater
energy intake and weight gain [17]. SSBs also have addic-
tive-like behaviours similar to cocaine addiction, charac-
terised by intake, withdrawal and cravings, which result
in sugar addiction and excessive consumption [19, 20].
Additionally, SSBs adversely affect metabolism by caus-
ing sudden elevation of blood glucose and insulin levels
(spikes), particularly when taken in large volumes, result-
ing in high glycemic load leading to decreased insulin
sensitivity, insulin resistance, inflammation, and beta-cell
dysfunction [21, 22] which increases the risk of T2DM [4,
23, 24] and CVD [25, 26]. Additionally, the fructose com-
ponent has metabolic effects on the liver, which increase
visceral adiposity, dyslipidemia and non-fatty liver dis-
ease because the hepatic metabolism of fructose favours
denovo lipogenesis [1, 24, 27].

The WHO recommends limiting free sugars, including
added sugars, to less than 10% of daily intake [28]. Preg-
nant women reportedly consume more sugar than their
non-pregnant counterparts, partly because of increased
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energy demands and pregnancy-induced food cravings
[29]. SSB consumption during pregnancy has been asso-
ciated with poor diet [30] and greater total energy intake
[26, 30, 31], excessive gestational weight gain [32-34], a
higher risk of preeclampsia, gestational diabetes melli-
tus and gestational hypertension [25, 29, 30, 35] preterm
delivery [36, 37] obesity in offspring and greater weight-
for-age at birth [30, 36]. SSB during pregnancy is thought
to have an intrauterine programming effect on the fetus,
which increases the risk of developing noncommunicable
diseases in childhood, including childhood obesity [38—
41], childhood asthma [42] and reduced cognitive ability
[43].

The reported consumption of sugar-sweetened bever-
ages among pregnant women ranges from 21.9 to 81%
in developed countries [10, 29]. Studies have reported
the factors associated with maternal SSB consumption,
including pre-gravid tobacco use, being unmarried, low
income, maternal age, parity, and socioeconomic status
[10, 37]. Other risk factors for SSB consumption during
pregnancy include younger maternal age, lower educa-
tion, household income, parity, socioeconomic status,
country of birth and prolonged television viewing [30, 39,
44]. However, this evidence emanated from developed
countries, mainly North America and Europe. Maternal
consumption of SSBs has not received much attention in
sub-Saharan Africa, including Nigeria.

Nigeria is undergoing a nutritional transition char-
acterised by a change in the food consumption pattern
from the healthy, traditional unrefined diet rich in fibre,
tubers, fruits and vegetables to more processed foods
high in added sugars, salt and saturated fat [45, 46]. Nige-
ria and other LMICs are the targets of the processed food
industry due to weaker regulations and a more favourable
policy environment for their profit-generating motives.
Hence, the rapid spread of fast food restaurants and out-
of-home eating in Nigeria contributed to changing food
consumption patterns [45, 47], including SSB consump-
tion among pregnant women, which has both short- and
long-term intergenerational consequences. Studies on
SSB consumption, especially among pregnant women,
are lacking in Nigeria. Thus, this study investigated the
pattern, frequency and factors associated with SSB con-
sumption among pregnant women in Nigeria using a
conceptual framework (Fig. 1). The framework facilitated
the identification of associated critical individual and
contextual level factors to enhance the understanding of
SSB consumption among Nigerian women.

Materials and methods

Study design, setting and population

This study was a part of the Ibadan Pregnancy Cohort
Study (IbPCS). The IbPCS was a prospective cohort
study investigated the influence of maternal obesity and
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Fig. 1 Conceptual framework for sugar-sweetened beverage consumption in pregnancy

lifestyle characteristics on maternal glycaemia, gesta-
tional weight gain, and pregnancy outcomes in Ibadan,
Nigeria. We implemented the survey from April 2018
to September 2019. The participants, methods, study

design, sample size estimation and measures have been
previously described [48]. In brief, the IbPCS is a pro-
spective cohort study conducted among 1745 pregnant
women that were recruited in early gestation (gestational
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age <20 weeks) from four comprehensive obstetric health
facilities that provide referral care within the Ibadan
metropolis: University College Hospital, Adeoyo Mater-
nity Teaching Hospital, Jericho Specialist Hospital, Saint
Mary Catholic Hospital, Oluyoro, Ibadan. Participant
characteristics, namely, sociodemographic, household
assets, and past obstetric and medical histories, were also
documented at enrollment. Also, lifestyle characteristics
were assessed, including dietary habits, sugar-sweetened
beverage consumption, physical activity, sleep pattern,
tobacco exposure, alcohol consumption, and women’s
anthropometric measures (BMI). Study participants
were followed up from enrollment through the second
and third trimesters up to delivery. In addition, biomark-
ers, i.e. blood glucose and lipids, were assessed at “24—28
weeks’, while utilisation of maternal health care services,
health care behaviour, serial maternal weight and preg-
nancy complications were evaluated in the third tri-
mester. The individual-level factors associated with SSB
consumption among pregnant women were examined
using the conceptual framework in Fig. 1.

Data collection

Beverage intake assessment

A qualitative food frequency questionnaire (FFQ) was
used to assess the pregnant women’s intake of food and
drinks over the previous months. The FFQ was made of
67 food and beverages classified into food groups, includ-
ing SSB consumption. The development and validation
of the FFQ and dietary pattern among pregnant women
have been described elsewhere [49].

The beverage assessment was a one-time cross-sec-
tional assessment among the study participant. The bev-
erages included creamed milk, low-fat milk, soya milk,
“kunu’; soft drinks, malt drinks, fruit juice, milo, tea, cof-
fee, yoghurt, beer, palm wine, and whisky/dry gin. The
frequency of consumption of each beverage was grouped
into the following categories: once daily, more than once
daily, once a week, more than (>1) once a week, once in
a month, more than once a month (>1), rarely/never. The
sugar-sweetened beverage variable was created using
the frequency of consumption of cocoa-sweetened bev-
erages, soft drinks, malt drinks and fruit juices, which
were the most commonly consumed SSBs in our study
population. The “sugar-sweetened beverage” variable
was grouped into four categories (heavy - “1 once daily
or 2-3 times daily”; frequently - “1 once weekly or 2-3
times weekly”; occasionally - “1 once monthly or 2-3
times monthly”; rarely - “rarely or never”. Principal com-
ponent analysis with varimax rotation was used to gen-
erate sugar-sweetened beverage scores. The SSB scores
were grouped into tertiles and median for further analy-
sis. High SSB intake was defined as SSB scores >the 50th
percentile and low if less than the 50th percentile. The
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other diet-related co-variates examined in this study were
fruits, milk, vegetable intake and eating from fast-food
outlets. Fruits examined included pawpaw, watermelon,
pineapples, apples, tangerine, cucumber, avocado, pear,
oranges, carrots, mangoes, banana and cherry. Milk con-
sisted of cream milk, skimmed milk and soya milk. Fruit
and milk scores were derived using the principal compo-
nent analysis with varimax rotation categorised into ter-
tiles and median. The frequency of vegetable intake and
eating at fast food outlets were captured as often (weekly
or more) or seldom (monthly or less).

Variable measurement

A structured, pretested interviewer-administered ques-
tionnaire was used to collect information on sociode-
mographic and lifestyle characteristics, including
physical activity, anthropometric measurement (weight
in kg, height in metres), and Physical activity (METs).
The physical activity level was assessed using the Preg-
nancy Physical Activity Questionnaire (PPAQ) [50].
Total activity in metabolic equivalents (METs) and the
duration of moderate-intensity exercise in minutes were
estimated using the PPAQ guidelines [50]. Maternal BMI
(kg/m2) was a function of weight (kg) divided by height
squared (m2) and was defined based on the WHO clas-
sification: underweight (<18.5 kg/m2), normal weight
(18.5-24.9 kg/m2), overweight (25.0- 29.9 kg/m2), obe-
sity (=30 kg/m?2) [51, 52]. Perceived stress was measured
using the Perceived Stress Scale (PSS) [53]. The individu-
al’s perceived stress (maximum score of 40) was catego-
rised into low stress (0—13), moderate stress (14—26) and
high stress (27-40).

Data processing and analysis

Data were analysed using STATA version 13. The primary
dependent variable was SSB intake. Numeric variables
were summarised with means and standard deviation,
and categorical variables were summarised with propor-
tions and percentages. Composite bar graphs were used
to present the frequency and types of SSB consumption
among pregnant women, which is the outcome vari-
able in this study. The explanatory variables included
maternal age, level of education, religion, marital status,
monthly income, marital status, gravidity, parity, tobacco
exposure, alcohol consumption, physical activity, time
spent in television viewing, fruits, vegetable and milk
intake, fast food outlet, perceived stress, chronic illness
and the number of ANC visits. The association between
maternal characteristics and the frequency of SSB intake
was assessed using chi-square for categorical variables
and ANOVA for continuous variables at a 5% level of sta-
tistical significance. Binary logistic regression analyses
were conducted to identify the factors associated with
high intake of SSB among pregnant women Factors that
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were statistically significant at a 5% binary logistic analy-
sis were used to fit the multivariate analysis. A Forest plot
was employed to help visualise the adjusted odds ratios of
factors associated with high SSB intake derived from the
multiple logistic regression analysis.
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Results

The characteristics of study participants by their SSB
consumption

The characteristics of the pregnant women by their
degree of SSB consumption are shown in Table 1. The
mean age at enrolment and early pregnancy BMI were
29.8 years and 25.7 kg/m2, respectively. The SSB con-
sumption decreased significantly with maternal age
(p=0.026) and maternal BMI (p<0.001) but had a
positive association with total physical activity level

Table 1 Characteristics of pregnant women by the frequency of sugar-sweetened beverages intake in Ibadan, Nigeria

Characteristics Category of Maternal SSB intake P-value
Total Rarely/Never Occasionally Frequently Heavy

Mean (SD)

Age at enrolment (years) 298 (54) 30.8 (5.8) 30.2 (5.2) 29.7 (5.5) 29.0 (4.9) *0.026

Maternal BMI (kg/m?) 257 (5.3) 274 (5.6) 259(53) 255(5.0) 24.8(5.7) *0.001

Total activity (METs) 290.5(124.9) 285.6 (144.8) 2809 (1234) 2922(119.8) 320.3(1432) 0.012

Moderate intensity activity (minutes) 26.3(22.9) 27.1(28.4) 236(21.9) 264 (21.6) 34.6 (28.0) *0.000

N 1745 (%)

Age

Less than 35 years 1,389 (79.6) 82 (5.9 421 (30.3) 777(55.9) 109 (7.9)

35 and above 356 (204) 37(104) 105 (29.5) 191 (53.7) 23 (6.5) *0.024

Education

Primary or less 49 (2.8) 3(.1) 11(22.5) 31(63.3) 4(8.2)

Secondary 504 (29.0) 33(6.6) 135 (26.8) 287 (56.9) 49 (9.

Tertiary or higher 1188 (684) 83(7.0) 379 (31.9) 648 (54.6) 78 (6.6) 0.132

Religion

Christianity 1010 (58.2) 68 (6.7) 302 (29.9) 572 (56.6) 68 (6.7)

Islam 726 (41.8) 49 (6.8) 221 (30.4) 393 (54.1) 63 (8.7) 0452

Marital status

Single 102 (5.8) 9(8.8) 25(24.5) 58(56.9) 10 (9.8)

Married 1643 (94.2) 110 (6.7) 501 (30.5) 910 (55.4) 122 (74) 0469

Income (Naira)

<20,000 583 (38.0) 30(5.2) 166 (28.5) 331(56.8) 56 (9.6)

20,000-99,000 843 (55.0) 58 (6.9 259 (30.7) 469 (55.6) 57 (6.8)

100,000 and above 108 (7.1) 34(31.5) 59 (54.6) 74 0417

Employment status

Unemployed 189 (10.8) 20(10.6) 64 (33.9) 94 (49.7) 11 (5.8)

Employed 1556 (89.2) 99 (64) 462 (29.7) 874 (56.2) 121(7.8) 0.058

Ethnicity

Non Yoruba 178 (10.2) 15 (84) 55(30.9) 94 (52.8) 14 (7.9)

Yoruba 1564 (89.2) 103 (6.6) 471 (30.1) 872 (55.8) 118(7.5) 0.776

Parity

Nullipara 760 (43.8) 47 (6 226 (29.7) 429 (56.5) 58(7.6)

Para>1 977 (56.3) 7107 299 (30.6) 535 (54.8) 72 (74) 0.776

Gravidity

Primigravida 564 (32.5) 35(6.2) 168 (29.8) 314 (55.7) 47 (8.3)

2-4 983 (56.3) 64 (6.5) 299 (30.4) 552 (56.2) 68 (6.9

5and above 191 (11.0) 19(10.0) 57 (29.8) 99 (51.8) 16 (8.4) 0.550

BMI

Underweight 50(3.0) 2 (4.0) 19 (38.0) 22 (44.0) 7 (14.0)

Normal weight 845 (49.8) 44(5.2) 236 (27.9) 495 (58.6) 70(8.3)

Overweight 473 (27.9) 34(7.2) 150 (31.7) 258 (54.6) 31 (6.6)

Obese 328(19.3) 36(11.0) 114 (34.8) 161 (49.1) 17 (5.2) *0.001
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(p=0.012) and the duration of moderate-intensity activ-
ity (p<0.001). Notably, younger women under 35 (7.85%)
had a significantly higher SSB intake than older women
above 35 (6.46%). Heavy consumption of SSB also
declined in a dose-response fashion by maternal BMI:
underweight (14.0%), normal weight (8.3%), overweight
(6.6%), and obese (5.2%).

Frequency of SSB consumption among pregnant women

in Ibadan

The types and patterns of SSB consumption among
pregnant women in Ibadan are shown in Fig. 2. The
most commonly consumed SS were sweetened choco-
late drinks (20.4% daily and 48.3% weekly), soft drinks
(17.2% daily ad 44.3% weekly), malt drinks (10.2% daily
and 47.1% weekly) and fruit juices (6.4% daily and 33.6%
weekly). Consumption of coffee was negligible among the
study participants (1.4% daily and 6.2% weekly). About
50% and 25% of the women consumed SSB more than
once monthly and more than once weekly, respectively.

Factors associated with high intake of SSB

The factors associated with a high intake of SSB are rep-
resented in Table 2. On binary logistic analysis being
employed, parity, maternal obesity, fruits, vegetables and
milk intake, eating from fast food outlets and perceived
stress were associated with high SSB consumption. Spe-
cifically, women that were employed (OR: 1.46, 95% CI
1.07-1.99), nulliparous (OR: 1.59, 95% CI 1.02-2.48),
high level of stress (OR: 2.02, 95% CI 1.17-3.52) had a
high intake of SSB. Conversely, women with obesity had
a low likelihood of high SSB intake (OR: 0.66, 95% CI
0.52-0.85). High fruit, vegetable, and milk intake were
also associated with high SSB consumption. On multivar-
iate analysis being employed (AOR: 1.52, 95% CI 1.02—
2.26), high fruit intake (AOR: 3.62, 95% CI 2.62-4.99),
high green vegetable consumption (AOR: 1.99, 95% CI
1.06-3.74), high milk intake (AOR: 2.13, 95% CI 1.65—
2.74), frequent fast food outlet visit (AOR: 2.19, 95% CI

Frequency of beverage consumption among pregnant women in
Ibadan.
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pregnant women in Ibadan

Page 6 of 12

1.53-1.70). Maternal obesity remained a significant pro-
tective factor for high SSB intake (AOR: 0.065, 95% CI
0.47-0.89) after adjusting for confounding variables. For-
est plots displaying the adjusted odds ratios and 95% con-
fidence intervals of the factors associated with high SSB
consumption during pregnancy are presented in Fig. 3.

Discussion

Investigating SSB consumption among pregnant women
in an LMIC country such as Nigeria fills an essential gap
of public health significance because food and bever-
age consumption and maternal nutritional status have
short- and long-term intergenerational consequences.
Conversely, empirical evidence on SSB consumption, the
factors associated and health outcomes have emanated
mainly from Western countries, particularly among
children, adolescents and adults [54, 55]. Hence, the fre-
quency and factors associated with SSB consumption
among pregnant women in Ibadan, Nigeria, were exam-
ined. SSB consumption was typical within our study
population, with about a quarter of the pregnant women
consuming SSB more than once weekly. This level of con-
sumption is of concern because of the adverse health
outcomes associated with SSB consumption which are
poor diet quality, high total energy intake [30], exces-
sive gestational weight gain [33, 34], hyperglycaemia and
hyperinsulinemia [23, 24, 26]. Notably, the level of SSB
consumption in our study is lower than those reported
in developed countries [37, 56]. For example, Cheng et
al. (2021) said 87.7% of pregnant women consumed SSBs
more than once weekly among low-income women in
the United States [56]. The high consumption of SSBs
by pregnant women, particularly in our context, could
be attributed to a lack of awareness of their harmful
effects, assuming that, unlike alcoholic beverages, they
do not threaten them or their babies. Sweetened choco-
late drinks, carbonated soft drinks, malt drinks and fruit
juices were our study population’s most commonly con-
sumed SSB.

It was observed that maternal age and body mass index
had an inverse relationship with the frequency of SSB
consumption, while physical activity had a direct associa-
tion. For example, younger women consumed SSBs more
frequently than older women, and this inverse age gradi-
ent with SSBs is well reported in the literature [7, 30, 39,
57]. In contrast, pregnant women who engaged in physi-
cal activity tended to consume more SSBs to recover
energy. Notably, the factors associated with SSB con-
sumption during pregnancy across several domains were
examined: sociodemographic, obstetric, lifestyle, mater-
nal health service utilisation, and psychological factors.
The significant factors associated with SSB consump-
tion on bivariate logistic analysis were being employed,
parity, maternal obesity, a healthy diet defined by a high
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Table 2 Crude and adjusted odds ratios and 95% confidence intervals of factors associated with high SSB consumption among
pregnant women in Ibadan, Nigeria

Characteristics Crude OR (95% Cl) p-value Adjusted OR (95% Cl) p-value

Sociodemographic factors
Age

Less than 35

35 and above
Education

Primary or less
Secondary

Tertiary or higher
Employment status
Unemployed
Employed

Religion
Christianity

Islam

Marital status
Single

Ever Married

Less than 20,000
20,000-99,999
100,000 and above
Parity

Nulliparous

1-3

4 and above
Lifestyle factors
Maternal Obesity
Non-obese

Obese

Tobacco exposure
Yes

No

Alcohol consumption
Yes

No

Physical activity
Low

High

Television viewing
<3h

>3h

Fruits intake

low

Middle

High

Green vegetable intake
Low

High

Milk intake

Low

High

Fast food

Seldom (<1 month)

1
1.03 (0.81-1.30)

1
0.85(0.46-1.57)
0.64 (0.79-2.56)

1
146 (1.07-1.99)

1
1.04(0.85-1.26)

1
1.02 (0.68-1.53)
1
0.82(0.66-1.01)
0.99 (0.65-1.50)

1.59 (1.02 - 2.48)
1.52 (0.98-2.36)

1
0.66 (0.52-0.85)

0.83 (0.50-1.36)

1.08 (0.81-1.44)

1

1.07 (0.89-1.30)

1
1.20 (0.99-1.45)

1
2.17(1.70-2.76)
5.26 (4.07-6.79)

1
3.10(1.99-4.81)

1
3.18 (2.60-3.89)

0.818

0.597
0.138

0.017

0.689

0.937

0.064
0.072

0.040
0.063

0.001

0457

0.584

0.466

0.071

<0.001
<0.001

<0.001

<0.001

1.52(1.02-2.26)

1.47(0.78-2.77)
1.45(0.77-2.72)
1

1
0.65 (0.47-0.89)

1
2.21(1.63-3.01)
3.62(2.62-4.99)

1
1.99 (1.06-3.74)

1
2.13(1.65-2.74)

0.041

0.235
0.246

0.008

<0.0001
<0.0001

0.028

<0.0001
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Table 2 (continued)
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Characteristics

Crude OR (95% Cl)

p-value Adjusted OR (95% Cl) p-value

Frequent (= Tweekly)
Psychological factors
Perceived stress
Low 1
Moderate

High

Medical Condition
Chronic lliness

Yes 0.73(0.53-1.01)

No 1
Maternal Health Service use

ANC visits

<4 visits 1
>4 visits

2.74 (2.06-3.64)

1.32(0.93-1.88)
202 (1.17-3.52)

0.99(0.73-1.36)

<0.001 2.19(1.53-3.13) <0.0001

1
1.14(0.76-1.70)
1.61 (0.86-3.00)

0.117
0.012

0.539
0.135

0.054

1.000

Factors associated with high SSB consumption among pregnant women

Adjusted Odds ratio [95% ClI]

Fruit intake (Middle) —— 2.21[1.63, 3.01]
Fruit intake (High) —— 3.62[2.62, 4.99]
Fast food (Frequent (= 1 weekly) ) —— 2.19[1.53, 3.13]
Milk intake (High) — 2.13[1.65, 2.74]
Employment status (Employed) — 1.52 [1.02, 2.26]
Parity (Nulliparous) = 1.47 [0.78, 2.77]
Parity (1-3) = 1.45[0.77, 2.72]
Perceived stress (Moderate) —_—— 1.14 [0.76, 1.70]
Perceived stress (High) 1.61[0.86, 3.00]
Maternal Obesity (Obese) — 0.65[0.47, 0.89]
I | 1 | 1
0.37 0.61 1 1.65 2:72 4.48 7.39
Odds ratio

Fig. 3 Forest plot showing the factors associated with high SSB consumption among pregnant women in Ibadan, Nigeria

intake of fruits, vegetables and milk intake, frequent fast
food outlets and perceived stress. Socioeconomic fac-
tors have been reported to shape food choices [58]. In
this study, employed women had a higher likelihood of
high SSB consumption than women without employ-
ment. Employment ensures purchasing power; hence,
employed women can afford SSBs. They are also more
likely to engage in out-of-home eating, which increases
the likelihood of large portion sizes, high palatability and
high sugars, including SSB consumption [59]. In sup-
port of this finding, women who frequent fast-food res-
taurants were at least twice as likely to indulge in high
SSB consumption during pregnancy as women who
seldom patronise fast-food outlets. These associations
remained after adjusting for confounding variables. Nul-
liparous women (AOR=1.67) also consumed more SSBs
than grand multiparous women. This may be because of

inexperience, lack of awareness of the hazards of excess
calorie intake during pregnancy and the myth of eat-
ing for two. Pregnancy-induced food cravings and other
associated hormonal changes may increase women’s urge
for SSB intake. Nulliparous women should be targets for
health education and adopting a healthy lifestyle during
antenatal care. Excess calorie intake during pregnancy
leads to excessive gestational weight gain, post-partum
weight retention, maternal obesity, and its attendant
complications in subsequent pregnancies [60].
Importantly, we found an inverse relationship between
SSB consumption and maternal obesity, whereas the
direct association between SSB intake and obesity is
well established in the literature [6, 12—-14, 17, 18, 23,
24, 61]. Women with obesity were 35% less likely to have
high SSB consumption (AOR=0.65) than women who
were not obese, even after adjusting for socioeconomic
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and lifestyle factors. Pregnant women are a particular
group who are often motivated to adopt a healthy life-
style to optimise their health and their baby. Hence, the
inverse association could be reverse causation whereby
obese women reduce their SSB intake to restrict weight
gain and the associated complications. For instance,
the United States Institute of Medicine GWG guide-
line stipulates the least allowable weight gain for obese
women during pregnancy [62]. Besides, obese pregnant
women may be on calorie restrictions or special diets by
advice or recommendations. Other plausible reasons may
include residual confounding from factors not measured
or considered in the study and under-reporting of SSB
intake by obese women because of a social desirability
bias [63]. Temporality bias may not be ruled out because
SSB consumption and maternal body mass index were
measured at baseline. However, the inverse association
between SSB and obesity have also been reported in the
literature [64].

The association of specific dietary factors fruits, veg-
etables, milk, intake and eating at fast-food restaurants -
with SSB consumption within the Nigerian context were
examined. Surprisingly, high intakes of fruits, vegetables
and milk (presumably healthy diets) were positively asso-
ciated with high SSB consumption. This finding contra-
dicts studies from Western countries that have reported
a negative association between healthy dietary habits and
SSB consumption among the population [64, 65]. This
disparity may be due to a lack of awareness of the harm-
ful effects of SSB among the populace. Food cravings
during pregnancy may also drive the consumption of SSB
among pregnant women.

Additionally, the Nigerian food environment in which
SSBs are highly available, accessible and affordable, posi-
tive societal attitude towards SSB that considers it food,
strong marketing and advertisement could influence the
choice of SSBs among pregnant women. However, the
association between fast food restaurants and SSB is sim-
ilar to what has been reported by other studies [66, 67].
Hence, SSB consumption was associated with a healthy
and unhealthy diet (fast foods). This finding attests to
the pervasiveness of SSB consumption in which SSBs are
regarded as food rather than a health threat to pregnant
women indicating the importance of creating aware-
ness of the hazards associated with SSB consumption
among pregnant women to improve their dietary choices.
The relationship between SSB and mental health issues
recently gained attention among researchers. Our study
found a positive association between stress and high SSB
consumption, although the association became insignifi-
cant after adjusting for confounders.

Because SSBs are a modifiable risk factor, they should
be targeted for policy and public health interventions
among pregnant women [68, 69]. These interventions
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should include upstream policies such as the WHO best
buy interventions, e.g. taxation, front-of-pack labelling,
marketing restrictions on consumption patterns, and
nutrition education campaigns to increase public aware-
ness of the adverse effects of SSBs. The downstream
approaches will include nutrition education at clinics to
provide information on unhealthy diets, including SSBs,
and replacing SSBs with alternative beverages, including
water. Studies have shown that substituting water with
SSBs leads to lower energy intake and weight loss [70,
71]. Sugar-sweetened beverage taxation has been recom-
mended as an essential approach to related NCD pre-
vention [72]. The WHO has proposed a 20% taxation on
SSBs to reduce SSB consumption and raise revenue for
disease prevention [73]. Some developed countries have
successfully implemented SSB taxation. It has become a
burning issue in sub-Saharan Africa because of the chal-
lenges (loss of revenue, unemployment and criminalising
SSBs) associated with its implementation [74]. For these
reasons, in a special issue, Ndlovu et al. (2021) explored
the policy landscape for SSB taxation implementation in
seven African countries [75]. Nigeria implemented the
SSB taxation in 2022. However, local evidence on the
health effects of SSB and the impact of SSB taxation is
still lacking in several African countries [76].

This study is the first to investigate SSBs among the
pregnant population in Nigeria, filling a critical research
gap in Nigeria. This study could also inform public health
policy in maternal health in Nigeria as it examined a
broader range of factors compared with previous stud-
ies. However, both SSB intake and maternal BMI were
assessed at baseline; hence temporality bias may not be
ruled out. Also, the one-time cross-sectional assessment
among the study participant did not allow the evaluation
of the change in SSB consumption during pregnancy.
Other limitations include self-reported measurement of
SSB without estimating the portion size could be asso-
ciated with misclassification bias. Future studies should
examine the influence of SSBs on pregnancy outcomes.

Conclusion

The pattern, frequency and predictors of SSBs among
pregnant women attending general and teaching hospi-
tals in Ibadan, Nigeria, were examined. The study partici-
pants commonly consumed SSBs. Maternal employment
status, high fruits, vegetables and milk intake, and fre-
quent fast food outlet visits were significant predictors
of high SSB intake. This implies that SSB consumption is
associated with a healthy and unhealthy diet (fast foods)
in Nigeria because it is generally considered food, so it
is frequently consumed. Conversely, maternal obesity
was protective of high SSB intake due to caloric restric-
tion by obese women, among other reasons. Stakehold-
ers, especially nurses and physicians, should include SSB
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reduction in the nutrition education provided during
antenatal care and other maternal nutrition awareness
programmes.
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