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ABSTRACT

Background: Hypertension is on the increase among children and adolescents globally, including low- and middle- income countries
(LMICs). While studies in high-income countries (HICs) have reported family history, obesity, diet and physical activity as risk factors for
childhood and adolescent hypertension, there is limited data on the subject in LMICs including Nigeria. This study therefore investigated the
relationship between dietary patterns, obesity, mothers' blood pressure and raised blood pressure (RBP) among adolescents in southwestern
Nigeria.

Methods: This was a cross-sectional study carried out among 1185 school-aged children and adolescents (i.e. 6 — 19-year-olds) and their
mothers in Osun State, southwestern Nigeria. Respondents were selected using a five-stage multi-stage sampling technique, and data were
collected using pretested structured questionnaires. Anthropometry, blood pressure, and nutrition status were assessed using standard protocols.
The guideline for screening high blood pressure (BP) in children and adolescents by the American Academy of Pediatrics was used to define
RBP, which was the outcome variable. Dietary patterns and mothers raised blood pressure (main explanatory variables) were defined using
principal component analysis and the World Health Organization's BP classification respectively. A five-model multi-variable regression
analysis was used to investigate the associations and control for possible confounders. All analyses were done using STATA with the level of
significance setatp < 0.05.

Results: The mean age of the respondents (the children) is 10.77 + 3.45 years with a Male:Female ratio of 1:1.14. The overall prevalence rate of
RBP among the 6 — 19-year-olds was 20.1%. After adjusting for all possible confounders (Model 4), RBP had statistically significant
associations with meat and poultry dietary pattern (OR: 1.9; p=0.004; 95% CI: 1.2, 3.1) and mother's SBP (OR: 1.9; p=0.004; 95% CI: 1.2, 3.1).
Participants with high adherence to meat and poultry dietary pattern and those whose mothers had raised SBP had 90% higher odds of having
raised blood pressure compared to the others.

Conclusions: RBP among children 6-19 years had positive statistically significant associations with meat and poultry dominated dietary pattern
and raised systolic blood pressure in their mothers. Efforts should be made to address RBP in Nigerian children and adolescents through targeted
interventions

Keywords: Raised blood pressure, Nutrition transition, Obesity, Family History, Hypertension, Children, Adolescents

How to cite this article: Adeleye Abiodun Adeomi, Mercy Adeola Okeyode Nutrition transition, Family History and Hypertension:
Investigating the Association of Dietary Patterns, Obesity, and Mothers' Blood Pressure with Raised Blood Pressure among 6—19-Year-Olds in
Southwestern Nigeria. Nigerian Journal of Health Sciences 2025;25:10-21.

INTRODUCTION occasionally begins in adolescence or childhood1 and often
tracks into adulthood,’ leading to long-term health
implications such as coronary artery calcification and
increased carotid intima-media thickness.*” Furthermore,
earlier onset of raised blood pressure (BP) has been linked to
longer treatment cycle, harder blood pressure (BP) control,
and worse prognosis.’ Therefore, understanding the

Globally, hypertension(HT) stands as a significant
contributor to cardiovascular diseases (CVDs) and related
premature deaths, being the most prevalent
noncommunicable disease (NCD) and the leading risk factor
for CVD morbidity and mortality."> Hypertension
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prevalence and risk factors of hypertension among children
and adolescents is of paramount public health and clinical
significance.”’ Aside from its association with family history,
HT in low- and middle-income countries (LMICs) has been
linked to the rising prevalence of obesity and nutrition
transition.” This is a reason why childhood HT is now being
reported in increasing measures in LMIC.

The association between hypertension and family history is
almost as old as the disease. However, the major tropical
driver of the increasing prevalence of HT among children and
adolescents today is the rising rate of obesity.” In Nigeria,
childhood and adolescent obesity was once rare, so
hypertension in these age groups was also uncommon. Now,
as obesity rates climb, childhood and adolescent HT is
becoming a significant concern.” This rise in obesity is closely
linked to the nutrition transition in Nigeria, where traditional
diets are being replaced by Westernized diets high in sugar,
refined foods, and saturated fats.”" This dietary shift is
particularly pronounced among children and adolescents and
is compounded by a decrease in physical activity due to more
sedentary lifestyles, further increasing the risk of obesity and
related health issues.” Urbanization in Sub-Saharan Africa
(SSA) has fueled this shift with the rise of food
manufacturing, promoting Western-style products.13 Despite
a plateau in high-income countries, obesity rates are still
climbing globally, particularly in LMIC."™" By 2025, nearly
20% of adults worldwide are expected to have obesity.
Childhood obesity is also on a significant increase rising from
less than 1% in 1975 to over 7% in 2016, and this is a cause for
concern.”

While studies in high-income countries (HICs) have reported
family history, obesity, diet and physical activity as risk
factors for childhood and adolescent HT'**" there is limited
data on the subject in LMICs. In Nigeria, only a few studies
have been done on childhood and adolescent obesity,
childhood and adolescent HT, and, the relationship between
the two.”**” Studies usually use reference values for HT
from studies in HICs26 which may not be representative of the
Nigerian context. This is because studies in adult populations
have shown differences in the epidemiology and
pathophysiology of HT among adults in HICs and those of
African descent.”” This may be due to the difference in the
context of their dietary patterns, activity patterns, and even
genetic predisposition.” Majority of the few studies that have
been conducted in SSA did not consider family history and
nutrition transition as determinants of HT among children and
adolescents.*'***

One of the global targets for NCDs is to reduce the prevalence
of hypertension by 33% between 2010 and 2030.” The World
Health Assembly also has a target of reducing the prevalence
of raised blood pressure by 25% by 2025 compared with its
2010 level.” Against this backdrop, this study aims to
investigate the associations of dietary patterns, obesity, and
mothers' blood pressure on raised blood pressure among 6 —

19-year-olds in Osun State, Nigeria. By examining these
factors, we seek to better understand the dynamics of raised
blood pressure in this population which could inform targeted
interventions aimed at reducing its prevalence and associated
risk factors.

METHODOLOGY
Study design and population

This was a cross-sectional study carried out among school-
aged children and adolescents (i.e. 6 — 19-year-olds) and their
mothers in Osun State, southwestern Nigeria. Respondents
were only included when their biological mothers were
present at the time of data collection. Respondents with
deformities that prevented them from standing erect on a
weighing scale, or from the sphygmomanometer cuff from
being tied around their upper arms, and those who were
married were excluded from the study. Using an expected
outcome of 32.9%, being the prevalence of raised blood
pressure among adolescents in a similar previous study, * and a
design effect of 2 because of the hierarchical sampling
technique used, the sample size was initially calculated to be
678. After adjusting for a 10% non-response rate, the sample
size became 746. However, 1185 respondents were recruited.

Sampling technique

Respondents were selected using a five-stage multi-stage
sampling technique. At the first stage, two local government
areas (LGAs) were selected from the 30 LGAs in the state
using simple random sampling technique (SRST), and two
wards were selected from the selected LGAs at the second
stage also using SRST. Five enumerations areas (EAs) each
were selected from each ward at the fourth stage and 60
households were selected from each EA at the fifth stage using
systematic sampling technique. Respondents were selected
from the selected households until the sample size was met.

Data collection instruments and methods

A structured questionnaire was used as the research
instrument with sections on the individual characteristics,
family/household characteristics, anthropometric assessment
and blood pressure measurements. Digital bathroom
weighing scale was used for weight, stadiometer for height
and digital sphygmomanometer for the blood pressure
measurements. A semi-quantitative food frequency
questionnaire (sSFFQ) which has been previously used among
similar respondents in the same study location™* was used to
collect data on the frequency of consumption of different food
types/groups. Physical activity was assessed using the
adapted physical activity questionnaire for older children and
adolescents by Kowalski et al.” Pubertal stages were assessed
using Tanner staging” method.
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Data collection was done using interviewer method. Ten
research assistants (five males and five females) who were
literate and had experience with data collection were recruited
and trained for data collection. The guidelines provided by the
International Society for the Advancement International
Society for the Advancement of Kinanthropometry ** were
followed for weight and height measurements. For the blood
pressure measurements, the respondents and their mothers
were made to sit comfortably on a chair and the
sphygmomanometer machine placed on a table about the level
of the heart. The cuffs were wrapped smugly around the
forearm of the of the respondents and the blood pressure
readings were taken.

Outcome variables

The guideline for screening high blood pressure (BP) in
children and adolescents by the American Academy of
Pediatrics was used.” However, the term “raised blood
pressure” and not “hypertension” was adopted in this study
because some considerations for the diagnosis of
hypertension in children was not followed in this study. A
major one being that two additional auscultatory
measurements were advised, and the average taken of the
three measurements used, but auscultatory measurements
were not taken for this study. Raised BP was defined as;

For6-12years:

stage 1: =95th percentile to <95th percentile + 12 mmHg, or
130/80 to 139/89 mmHg (whichever is lower)

stage 2: =95th percentile + 12 mmHg, or =140/90 mmHg

For13-19years:
Stage 1: 130/80to 139/89 mmHg
Stage 2: =140/90 mmHg

Stages 1 and 2 were merged as raised BP for the inferential
analysis.

Explanatory variables

The main explanatory variables were dietary patterns, obesity,
physical activity and mothers blood pressure, but adjustment
was made for other factors at individual, household and
community levels. (Table 1) A meticulous and comprehensive
review of the literature was undertaken, and the confounding
variables included in this study were chosen based on factors
consistently reported in comparable studies.

Data analysis

All the variables were initially described using tables and
figures. A cross-tabulation was done to test the association
between blood pressure groups and explanatory variables
using the Pearson chi-square test. Multivariate analysis

generated 95% confidence intervals and adjusted odds ratios
using binary logistic regression with adjustments made for
individual, household, and community level factors using five
models. Model 0 was the unadjusted/crude model, Model 1
was the main outcome variables + the individual level
characteristics (age, sex, ethnicity, religion, puberty staging),
Model 2 had main explanatory variables + household level
characteristics (marital status, family setting, mothers'
educational status, fathers' educational status and the
household wealth index), Main outcome variables + the
community level factor (residence) was Model 3 and in the
full model (Model 4) all the explanatory variables were
included. All the analyses were done using STATA version 17,
and statistical significance was set at p < 0.05. Diagnostics
revealed no multi-collinearity with Variance inflation factor
(VIF) ranging from 1.018 to 2.646. A meticulous data
management strategy was used with data collected using data
collection software RedCap” installed on designated tablets,
with a data manager monitoring data collection and upload at
the backend in real time, hence making missing data
negligible.

RESULTS

The mean age of the respondents (the children) is 10.77 +3.45
years with 632 (53.33%) females and 553 (46.67%) males.
Majority of the respondents were of the Yorubas (97.97%),
Christians (68.35%) and from urban communities (60.76%).
Majority of the parents were well educated (78.15% of
mothers and 82.86% of fathers has at least secondary school
education) and were currently in a union (85.49%) in
monogamous family settings (93.67%).

The overall prevalence rate of raised blood pressure among
the study participants was 20.1%, (Figure 1). Table 1 shows
the distribution of explanatory variables across the categories
of the outcome variables. At the bivariate level, the RBP had
statistically significant associations with meat and poultry
dietary pattern (p=0.007), mothers' SBP (p= <0.001), and
mothers' DBP (p=0.001), but its associations with obesity,
physical activity, and other dietary patterns were not
statistically significant (p>0.05) (Table 1).

Table 2 shows the rotated component matrix after principal
component analysis showing positive loadings = 0.35 for the
three dietary patterns. The diversified dietary pattern as the
name suggests has high loadings from most of the food
groups. Meat and poultry dietary pattern have distinctly high
loadings for meat and poultry food groups. The sweet and
sweetened drinks dietary pattern is defined by high positive
loadings for snacks, sweets, sugar, and sugar-sweetened
drinks.

Table 3 shows the association between dietary patterns,
obesity, mothers' blood pressure, and raised blood pressure
among the participants after controlling for individual,
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Level Variable

Description

Main Dietary
explanatory patterns
variables

The 92 different food types initially assessed were collapsed into 27 food types/groups
depending on relevance. Principal component analysis with Varimax rotation was used
to determine the number of patterns which best represented the food intake of the
population based on the Scree plot and eigenvalues greater than 1.0. The Kaiser -
Meyer-Olkin value was 0.923 and the Bartlett’s sphericity test had a p < 0.001, which
were both statistically significant. Food groups with absolute loadings greater or equal
to 0.35 were used to name the retained principal components/patterns. Three dietary
patterns (DP) were extracted namely the “diversified”, “meat and poultry” and “snacks
and sweetened drinks” dietary patterns based on the food types/groups they highly
consumed, a nd these explained 56% of the total variance

Obesity Assessed using the Body mass index (BMI) -for-age reference values of the World
Health Organization (WHO), 3¢ as below;
0. < 1 standard deviation (not obese)
1. > 1 standard deviation (overweight/obesity)
Physical PA scores were generated 32 and grouped into tertiles; Low, Medium, High
activity (PA)
Mothers Raised systolic blood pressure (SBP) (= 140 mmHg ), and raised diastolic blood
systolic & pressure (DBP) (= 90 mmHg)
diastolic blood
pressure
Individual Age 10 — 13 (early adolescents), 14— 16 (middle adolescents), 17 — 19 (late adolescents)
Sex Male, Female
Ethnicity Yoruba, Others
Religion Christianity, Islam, Traditional worship
Pubertal Stages 1,2,3,4,5
staging
Household/ Marital status  Currently in a union, currently not in a union
Family of parents
Family setting Monogamous, Polygamous
Mothers’/ Nil, Primary, Secondary, Higher
Fathers’
educational
status
Household Selected household possessions and housing quality were used to generate a wealth

wealth index

index score using principal component analysis.” The scores were categorized into
quintiles, namely; Poorest, Poorer, Middle, Richer, Richest

Community Residence

Rural, Urban

Raised, 20.1%

Figure 1: Prevalence of Raised Blood Pressure (BP) among

6 — 19-year-olds (N = 1185)

household, and community-level factors using binary logistic
regression analysis. In the unadjusted model, (Model 0), meat
and poultry dietary pattern (quartile 4 vs 1: OR: 2.0; p=0.001;
95% CI: 1.3, 3.0), mothers' SBP (not raised vs raised: OR: 2.2;
p<0.001; 95% CI: 1.5, 3.1), mothers' DBP (not raised vs
raised: OR: 1.7; p=0.002; 95% CI: 1.2, 2.3) and age (
preadolescents vs middle adolescents: OR: 0.2; p<0.001; 95%
CI: 0.1, 0.4) had statistically significant variations from their
reference groups. After adjusting for individual
characteristics (Model 1), it was such that meat and poultry
dietary pattern (quartile 4 vs 1: OR: 1.8; p=0.007;95% CI: 1.2,
2.9), mother's SBP (not raised vs raised: OR: 1.9; p<0.001;
95% CI: 1.2, 3.0), and age (preadolescents vs middle
adolescents: OR: 0.2; p<0.001; 95% CI: 0.1, 0.3) had
statistically significant variations with their reference group.
When household characteristics were adjusted for (Model 2),
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Table 1: Distribution of the explanatory variables across Table 1 Contd.
categories of the Outcome variable (blood pressure) among

6 - 19-year-olds (N = 1185) Family setting
Monogamous 880 (79.28) 230 (20.72) *0.035

Variables Blood pressure (%) p-value Polygamous 67 (89.33) 8 (10.67)

Not raised Raised Mothers’ educational status

(n=947) (n = 238) Nil 68 (82.93) 14 (17.07) 0.814
Diversified DP Primary 138 (77.97) 39 (22.03)
Quartile 1 239 (80.47) 58 (19.53)  0.262 secondary 341 (79.67) 87 (20.33)
Quartile 2 232 (78.38) 64 (21.62) higher 400 (80.32) 98 (19.68)
Quartile 3 229 (77.36) 67 (22.64) Fathers’ educational status
Quartile 4 247 (83.45) 49 (16.55) Nil 80 (80.00) 20 (20.00)  0.828
Meat & Poultry DP Primary 79 (76.70) 24 (23.30)
Quartile 1 254 (85.52) 43 (14.48)  *0.007 Secondary 272 (80.95) 64 (19.05)
Quartile 2 242 (81.76) 54 (18.24) Higher 516 (79.88) 130 (20.12)
Quartile 3 229 (77.36) 67 (22.64) Household wealth index
Quartile 4 222 (75.00) 74 (25.00) Poor 277 (82.69) 58 (17.31)  0.124
Snacks & Sweetened drinks DP Middle 282 (76.63) 86 (23.37)
Quartile 1 243 (81.82) 54 (18.18) 0.763 Rich 388 (80.50) 94 (19.50)
Quartile 2 235 (79.39) 61 (20.61) Residence
Quartile 3 232 (78.38) 64 (21.62) Rural 376 (80.86) 89 (19.14)  0.514
Quartile 4 237 (80.07) 59 (19.93) Urban 571 (79.31) 149 (20.69)
ggtezlkgse 821 (80.57) 198 (19.43)  0.164 *Statistically .significant; DP - Dietary patterps; BP — Blood pressure;
obese 126 (75.90) 40 (24.10) aSBP — Systolic blood pressure; BP — Diastolic plooq pressure;
Physical Activity Othgrs here refer to Hausas, Ighos and other Nigerian
Low 373(80.39)  91(19.61)  0.921 ethnic groups
Medium 353 (79.33) 92 (20.67)
High it was such that meat and poultry dietary pattern (quartile 1 vs
Mothers’ SBP quartile 4: OR: 1.9; p=0.004; 95% CI: 1.2, 3.0) and mother's
Not raised 813 (82.20) 176 (17.80)  *<0.001 SBP (not raised vs raised: OR: 1.8; p=0.005; 95% CI: 1.2,2.8)
Raised 132 (68.04) 62 (31.96) had statistically significant variations with their reference

Mothers’ DBP groups. After adjusting for community level factors (Model

I;;)itsrea(lilsed ;?; E%gg ;g 1(2%862)1 ) *0.001 3), meat and poultry dietary pattern (quartile 1 vs quartile 4:
Age group OR: 1.8; p:Q.OO6; 95% CI: 1.2, 2.8) and mother's SBP (not
Pre-adolescent 367 (74.59) 125 (25.41)  *<0.001 raised vs raised: OR: 1.8; p=0.008; 95% CI: 1.2, 2.7) had
Early adolescents 330 (79.14) 87 (20.86) statistically significant variations from their respective
Middle adolescents 175 (93.58) 12 (6.42) reference groups.

Late adolescents 75 (84.27) 14(5.73) In the final model (Model 4), after all explanatory variables
If/?;‘le 452 (81.74) 101 (1826)  0.143 were adjusted for, those in quartile 4 of the meat and poultry
Female 495 (78:32) 137 (21:68) ’ dietary pattern had 90% higher odds of having raised blood
Ethnicity pressure than those in quartile 1 (OR: 1.9; p=0.004; 95% CI:
Yoruba 928 (79.93) 233(20.07) 0.926 1.2,3.1). Participants whose mothers had raised SBP had 90%
aOthers 19 (79.17) 5(20.83) higher odds of having raised blood pressure than those whose
Religion mothers did not have raised SBP (OR: 1.9; p=0.004; 95% CI:
Christianity 653 (80.62) 157 (19.38)  0.547 1.2, 3.1). Middle adolescents had 80% lesser odds of having
Islam 287 (78.20) 80 (21.80) raised blood pressure than preadolescents (OR: 0.2; p<0.001;
Traditional 7 (87.50) 1 (12.50) 95%CI:0.1,0.3)

Pubertal stage

Stage 1 215 (79.93) 54(20.07)  0.892

Stage 2 325 (79.08) 86 (20.92) DISCUSSION

Stage 3 269 (80.06) 67 (19.94)

Stage 4 107 (82.31) 23 (17.69) In this study, the overall prevalence rate of raised blood
Stage 5 24 (75.00) 8 (25.00) pressure was 20.1%. This prevalence is relatively high
Marital status especially in the context of Nigeria as a low-income country
Currently in a union 804 (79.37) 209 (20.63) 0.254 and one of the world's malnutrition capitals where the double
Currently not in a union 143 (83.14) 29 (16.86) burden of malnutrition is still prevalent.38,39 Considering

that the study area- Osun state- is not even one of the states
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Table 2: Rotated Component Matrix after Principal Component Analysis showing positive loadings > 0.35

for the three Dietary Patterns

Food type/Group Diversified Meat & Poultry Snacks & Sweetened drinks
Sugar sweetened drinks 0.230 0.093 0.693
Natural fruit juice 0.080 0.572 -0.028
Milk products 0.313 0.478 0.522
Locally made non -alcoholic drink 0.099 0.588 -0.059
Red meat (beef, lamb, pork, goat meat) 0.518 0.275 -0.022
Fish 0.613 0.238 0.378
Poultry 0.244 0.576 0.223
Eggs 0.224 0.399 0.353
Organ meat and offal 0.221 0.540 -0.006
Cow skin 0.304 0.330 0.212
White meat (snail, rabbit) 0.112 0.469 0.328
Bush meat 0.059 0.545 0.225
Pastries or fried snacks 0.003 0.186 0.627
Baked or roasted snacks 0.242 0.340 0.653
Nuts 0.510 0.122 0.437
Cereals and grains 0.543 0.307 0.029
Baked cereal (bread) 0.467 0.245 0.134
Refined cereals 0.363 -0.018 0.313
Legumes and products 0.694 0.078 0.055
Roots and tubers 0.710 0.153 0.205
Whole fruits 0.298 0.597 0.513
Leafy vegetables 0.439 0.496 0.246
Other vegetables 0.536 0.329 0.277
Condiments 0.741 0.088 0.226
Sugar, sugar cane and honey 0.552 0.290 0.425
Candies and sweets 0.218 -0.189 0.551
Fats and oils 0.624 0.105 0.212

that can be rated as highly industrialized, this is a disturbing
trend. However, the prevalence of RBP is expectedly higher in
high-income countries. Prevalence rates of RBP ranging from
24.6% to 25.8% have been reported in studies in children aged
6to 17 years from China, the US, and in an international study
involving Poland, Tunisia, and some Asian countries.”" In
Africa, the prevalence of raised blood pressure ranges from
0-2-50.5%."

The prevalence of RBP from our study falls within the range
(2.5-26.7%) of what other scattered studies in Nigeria have
reported.””*““** However, there may be a geographical
disparity in the prevalence of RBP in Nigeria. This may be
related to the level of urbanization in different areas. Lagos
(14.5%-18.5%) and Ogun (19.3%) states seemed to have a
higher prevalence of RBP (3,25) compared to other Southern
states like Oyo-12.8% (79) and Northern states 3.0% (43,57).
The difference in RBP prevalence per state may be due to the
faster rate of urbanization and consequently nutrition
transition in cities like Lagos. While Lagos and Ogun
currently seem to have the highest prevalence of RBP, the
average values that are now being reported in other states have
been reported in these states about 10 years ago.” This shows a
precedent for what RBP prevalence might look like
countrywide in a few years if no intervention is implemented.

In this study, mothers' SBP was found to have a significant
association with RBP in children and adolescents.
Participants whose mothers had raised SBP had 90 percent
higher odds of having RBP than those whose mothers did not
have raised SBP. Our finding correlates with global patterns
which report an association between genetics and RBP in
children. In Asia. children with hypertensive parents had a
substantially higher risk of developing RBP. Specifically,
children with one hypertensive parent had twice the odds,
while those with both parents hypertensive had over four
times the odds of developing RBP compared to children with
non-hypertensive parents.”” Similar findings were observed
in Europe, where both maternal and paternal blood pressure
were positively correlated with childhood blood pressure.”"'
Given the association between genetics and childhood
hypertension, there is a need for comprehensive risk
assessments that include family health history.” Early
intervention and lifestyle modifications in families with a
history of RBP may therefore mitigate long-term health risks
for children and adolescents. This may be a crucial step in
hypertension prevention and management.

A study in Southern Nigeria corroborates our finding™ with
reports of a high level of hypertension in school children with
a family history of RBP. However, other studies in Southern
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Table 3: Association between Dietary Patterns, Obesity, Mothers' blood pressure and Raised Blood Pressure among 6 — 19-year-
olds after controlling for individual, household and community level factors using binary logistic regression analysis (N = 1185)

Model 0 Model 1 Model 2 Model 3 Model 4

OR 95% CI p OR 95% CI P OR 95%CI p OR 95%CI p OR 95%CI p
Diversified DP
Quartile 1
Quartile 2 1 08 1.7 0529 12 08 18 038 12 08 19 0312 12 08 19 0318 1.2 0.8 19 0.354
Quartile 3 1.2 08 1.8 0354 12 0.8 1.8 0378 12 08 1.8 0356 12 08 18 0350 1.2 0.8 1.9 0.360
Quartile 4 08 05 12 0347 09 06 15 0.807 10 0.6 1.5 0.830 09 06 15 0741 1.0 0.6 15 0.859
Meat & Poultry DP
Quartile 1
Quartile 2 13 09 20 0216 14 09 22 0.149 13 0.8 21 0269 13 08 21 0260 14 09 23 0.156
Quartile 3 1.7 1.1 26 0011 1.8 1.1 29 0011 18 1.1 28 0012 1.7 1.1 27 0019 1.9 12 3.0 0.008
Quartile 4 20 13 30 0001 1.8 12 29 0007 19 12 30 0004 1.8 12 28 0006 19 12 3.1 0.004
Snacks & Sweetened
drinks DP
Quartile 1
Quartile 2 1.2 08 1.8 0455 12 0.8 1.9 0319 12 08 19 0379 12 08 18 0426 1.3 0.8 2.0 0.277
Quartile 3 12 08 19 0295 13 08 20 0248 13 08 20 0231 13 0.8 19 0304 14 09 21 0.167
Quartile 4 1.1 07 1.7 0587 14 09 21 0.18 13 0.8 20 0237 13 0.8 20 0271 14 09 23 0.134
Obesity
Not obese
obese 1.3 09 19 0.165 12 0.8 1.9 0348 1.4 1.0 22 0.08 14 09 21 0091 1.2 08 1.9 0.339
Physical Activity
Low
Medium 1.1 08 1.5 069 1.1 0.7 15 0769 1.0 07 14 0959 1.0 07 14 0934 1.1 0.8 1.5 0.673
High 1.0 0.7 1.5 0917 1.0 0.7 1.6 0873 09 06 14 0.653 09 06 14 0758 1.1 0.7 1.7 0.786
Mothers’ SBP
Not raised
Raised 22 15 3.1 1<000 19 12 30 0004 18 12 28 0005 1.8 12 27 0008 19 12 3.1 0.004
Mothers’ DBP
Not raised
Raised 1.7 12 23 0.002 12 0.8 1.8 0423 12 08 18 0319 12 08 1.8 0325 12 0.8 1.7 0479
Age group
Preadolescents
Early adolescents 0.8 0.6 1.1 0.107 0.7 0.5 1.0 0.071 0.7 05 1.0 0.069
Middle adolescents 0.2 0.1 0.4 <0.001 02 0.1 0.3 <0.001 <0.001
Late adolescents 0.5 03 10 0052 04 02 09 0018 02 0.1 03 0.026
Sex
Male
Female 1.2 09 1.7 0144 13 1.0 1.8 0.060 1.4 1.0 1.9 0.037
Ethnicity
Yoruba
Others 1.0 04 28 0926 1.0 04 29 0.949 1.0 03 29 0.997
Religion
Christianity
Islam 1.2 09 1.6 0339 1.1 08 1.6 0433 1.2 0.8 1.6 0.338
Traditional 0.6 0.1 49 0.627 0.7 0.1 6.0 0.732 1.0 0.1 10. 0.978
Pubertal stage
Stage 1
Stage 2 1.1 07 15 078 1.0 0.7 1.5 0.86 1.0 0.7 1.6 0.872
Stage 3 1.0 07 15 0967 1.1 0.7 1.7  0.739 1.1 0.7 1.7 0.773
Stage 4 09 05 1.5 0572 12 06 21 0.632 1.1 0.6 2.1 0.742
Stage 5 1.3 06 31 0516 21 08 56 0.142 22 0.8 59 0.127
Marital status
In a union
Not in a union 0.8 05 12 0.255 0.8 05 1.2 0.263 0.8 0.5 1.3 0.364
Family setting
Monogamous
Polygamous 05 02 1.0 0.040 04 02 09 003 0.5 02 1.0 0.064
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Table 3 Contd.

Model 1
OR 95% CI P

Model 2
OR 95%CI p

Model 3
OR 95%CI p

Model 0
OR 95% CI P

Model 4
OR 95%CI p

Mothers’ education

Nil

Primary 14 07 27 0359 14 0.6 32 0400 1.2 05 28 0.639
secondary 1.2 07 23 0499 14 0.6 3.1 0450 1.2 05 2.8 0.726
higher 1.2 06 22 0.58 1.2 05 28 0.754 09 04 23 0.864
Fathers’ education

Nil

Primary 1.2 06 24 0.569 09 04 20 0.777 09 04 2.1 0.849
Secondary 09 05 1.6 0832 0.7 03 14 0312 0.7 03 15 0.319
Higher 1.0 06 1.7 0977 0.7 03 1.5 0.367 0.7 03 1.5 0.337
Household wealth

index

Poor

Middle 1.5 1.0 2.1 0.048 14 1.0 22 0.084 1.5 1.0 23 0.062
Rich 1.2 08 1.7 0429 1.3 08 2.1 0.273 1.4 0.8 24 0.182
Residence

Rural

Urban 1.1 08 15 0514 1.1 0.8 15 0704 1.1 0.7 1.8 0.680

R- reference variable; Cl — confidence interval; p — p-value

“Model 0 is the empty model showing crude/unadjusted rates; "Model 1 adjusted for individual characteristics, which include age, sex,
ethnicity, religion and puberty staging, ‘Model 2 adjusted for the household characteristics, which are marital status, family setting,
mothers' education, fathers' education and the household wealth index; “Model 3 adjusted for community characteristic, which is the
residence; ‘Model 4 is the full model that adjusted for all the explanatory variables

Nigeria reported the absence of an association between
parents' history of RBP and RBP in children.”* A possible
explanation for this disparity in reports may be due to the
methodology employed in these studies. The parents' BP in
these other studies were self-reported values and not
measured by the researchers. This may have opened the result
up to the risk of bias possibly due to the lack of awareness of
most parents of their hypertensive status as observed in a
systematic review.” In our study, however, the blood pressure
of the mothers was measured by the same research assistants,
within the same study setting. This ensures the accuracy and
validity of the reported BP. This is a strength that lends
credibility to our study.

This study found statistically significant associations between
RBP and a dietary pattern that was dominated by the
consumption of meat and poultry. Adolescents who had a high
compliance with the meat and poultry-dominated dietary
pattern had higher odds of RBP compared to those who did
not. A similar study by Shokunbi et al.” conducted in Lagos
reported that approximately 60% of hypertensive adolescents
had a meat and poultry dominated dietary pattern four to six
times a week.” This meat and poultry dominated dietary
pattern is similar to the Westernized dietary pattern which is
also dominated by a high proportion of red meat and has been
associated with a high rate of non-communicable diseases
globally.” Researchers in Greece found an association
between high consumption of cheese and red processed meat
and RBP (with an odds ratio of 1.15).” Similarly, in Australian
adults, a meat and poultry dominated dietary pattern was

linked to higher systolic blood pressure. This pattern was also
associated with higher energy and sodium intake.” A
reduction in this dietary pattern may be a crucial step in
mitigating the rising trend of RBP in children and adolescents.

Our study shows a positive association between RBP and
obesity. Although this association was not significant, the
bivariate analysis showed that a higher proportion of
respondents who were obese had RBP (24.1%) compared to
those who were not obese (19.4%). The lack of significant
association may be due to the sample size used in this study.
The direction of association, however, corroborates the
findings from other studies that have established a positive
association between RBP and obesity globally”™” and in
Africa.””™ African studies found obesity to be positively
associated with RBP with obese children having six times
more likelihood of having RBP compared to those with
normal weight.” An Ugandan study even reported
hypertension in 70.0% of children with obesity.” From these
results, we can infer a direct positive association between
RBP in children and childhood obesity. In Nigeria as well, it
has been established that overweight and obese children”™"
exhibit higher systolic and diastolic BP compared to their
healthy-weight peers. In a research conducted among
adolescents in Lagos, all of the obese students had high SBP,
highlighting the strong association between obesity and
RBP." These observations align with global patterns, where
nutrition transition is driving the rise of childhood obesity and
RBP.

- Nigerian Journal of Health Sciences | Volume 25 | Issue 2 | July - December 2025




This study is not without some limitations. Because of its
cross-sectional study design, we could not establish causality.
We could not define hypertension among the children because
some of the conditions for defining hypertension were not
satisfied. The conditions include interfacing with the children
twice to measure their blood pressure at least 6 hours apart,
hence why we used the term RBP. Furthermore, the blood
pressure measurement was taken in a community setting and
notin clinical settings, therefore we may not be able to rule out
some possible errors.

CONCLUSION

In conclusion, the prevalence of raised blood pressure among
children 6-19 years was 20.1%. Meat and poultry dominated
dietary pattern and mother's raised systolic blood pressure had
positive statistically significant associations with raised blood
pressure among the children/adolescents. Obesity also
showed a positive association with RBP, though it was not
statistically significant. These findings emphasize the
association of nutrition transition and family history in the
development of raised blood pressure among children and
adolescents in Nigeria. Efforts should be made to address RBP
in Nigerian children and adolescents through targeted
interventions.
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