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Abstract

The Nigerian immigrant population in the United States (U.S.) has increased substantially over the
past three decades. However, there is limited research on how acculturation and lifestyle behaviors
impact their health. Thus, the study examined the relationships between demographic factors, health
behaviors, and weight status among U.S. foreign-born Nigerians. Data were obtained from 70
participants using the Bioelectric Impedance Analysis, the International Physical Activity
Questionnaire, and the Automated Self-Administered 24-hour Dietary Assessment Tool. Binomial
regression analysis showed no significant association between demographic factors (age, sex, and
length of stay), health behaviors (physical activity, dietary intake, and sleep duration) and body fat
percentage. Nonetheless, females were found twice as likely to be overweight/obese compared to
males (OR =2.06, 95%CI [0.72-5.91]), and individuals with low physical activity levels and poor sleep
duration had greater odds (OR = 4.25, 95%CI [0.57-31.94]) and (OR = 1.54 95%CI [0.27-8.82]),
respectively) of being overweight/obese. Additionally, the results indicated an insufficient daily
intake of fruits (0.74 cups equivalent) and vegetables (2.37 cups equivalent), but daily consumption
of red meat (4.73 ounces equivalent) exceeded U.S. dietary guidelines. These findings provide
evidence to inform behavior change interventions for preventing unhealthy weight gain and
reducing obesity prevalence among Nigerian immigrants.
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1. Introduction

The number of Nigerian immigrants to the United States (U.S.) has grown rapidly over the past
few decades. According to the most recent statistics from the American Community Survey by the
U.S. Census Bureau (USCB), the population of Nigerian immigrants residing in the U.S. has increased
from 25,000 in 1980 to 448,000 in 2022 [1]. Very little is known about the health or predictors of health
of Nigerian immigrants residing in the U.S. Moving to the U.S. may have negative health
consequences. Several studies [2-4] have found that acculturation (determined by length of stay or
dietary intake) may be linked to weight gain among African immigrants (including Nigerians) to the
U.S. Moreover, a high rate of adverse sleep health has been observed among U.S. immigrant
population compared native-born adult population, with acculturation likely contributing to the
disparity [5]. According to one study [6], the prevalence of overweight and obesity in the Nigerian
immigrant population in the U.S. is 26% and 32.1%, respectively. Although the rate of obesity among
Nigerians residing in the U.S. is lower than the corresponding values among non-Hispanic Black or
White Americans (49.6% and 42.2%, respectively) [7], a dearth of knowledge on health determinants
among Nigerian immigrants warrants examining the factors that predict body weight among this
population.

To date, only two studies have assessed the behavioral and non-behavioral determinants of
weight status in U.S. foreign-born Nigerians. Obisesan et al. [8] observed a significant relationship
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between alcohol consumption, female sex, and obesity, but did not demonstrate a link with well-
established predictors such as acculturation (defined by length of stay), socio-economic status, and
physical activity level among Nigerian immigrants residing in Minnesota. A study conducted by
Duru [6] among Nigerian Igbo immigrants living in Georgia, found that there was a positive
association between female sex, daily fruit and meat/burger consumption, and obesity while no
relationship was noted between acculturation (defined by length of stay), smoking, physical activity
level, socioeconomic status, stress, and obesity. A few limitations have been identified in the studies
reviewed above. Both studies used BMI as a reference to determine obesity. However, BMI may not
be an accurate indicator of obesity, especially in men [9]. Obisesan et al. [8] limited the diet assessment
to alcohol consumption alone, so the connection between food intake and obesity was not fully
assessed. Both studies did not also investigate the effect of sleep quality or duration on obesity.

The above introduction demonstrates that despite a growing Nigerian immigrant population in
the U.S,, there is very little knowledge on factors that affect the health of this population. Therefore,
the aims of the study were to examine the prevalence of overweight and obesity among U.S. Nigerian
immigrants, and to evaluate whether demographic factors and health behaviors predict overweight
and obesity among this population. This information will be helpful in implementing appropriate
interventions for health promotion and disease prevention among this population.

2. Materials and Methods

2.1. Participants

Seventy participants (44 males and 26 females) were recruited for this study. The inclusion
criteria included Nigerian immigrants, aged 18 years and older, who could write and speak English.
The participants had also been residing in the US for at least two years. Individuals who were non-
Nigerian immigrants, did not meet age and language requirements, and black individuals who are
Nigerians by marriage but not by birth were excluded from the study. Also excluded were pregnant
and lactating women, individuals who were dieting to lose weight, and amputees.

Participants were recruited from churches (parishes of The Redeemed Christian Church of God),
Texas Christian University’s African students’ organization, and local social clubs in the Dallas-Fort
Worth metroplex. After local club and church leaders were contacted, recruitment fliers for the study
were shared on their onsite or online meeting platforms. Flyers about the study were also posted on
African students’ social media channels. After a potential participant indicated interest in the
study, their eligibility to participate was determined through an online screening survey. They were
then recruited into the study if they met the eligibility criteria. Individuals who did not pass the
screening process were excluded from the study.

The study was approved by the TCU Institutional Review Board, and data collection was done
between October 2024 and February 2025.

2.2. Measures

2.2.1. Demographics, Anthropometry, and Body Composition

Demographic information, including sex, age, length of stay (years residing in the U.S.),
education, annual family income, and occupation, was obtained using a questionnaire. Height was
measured using a stadiometer. Body Mass Index (BMI) was calculated as weight (kg)/height
(m?). Body composition was evaluated using a bioelectric impedance analysis (BIA) device. BIA is a
well-established method for examining body composition and is a reliable and valid method for
estimating fluid status and body composition [10,11]. The Tanita® BC-1000 Plus (Tanita Corp., Tokyo,
Japan), a foot-to-foot BIA analyzer, was used to measure weight and body composition. It has a
validity of 0.93 and a reliability of 0.89 [12]. Before measurement, participants were instructed to
drink a certain amount of water to account for hydration levels. Body fat percentage was calculated
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through pre-established body fat predictive algorithms included in the device [13]. The BIA
instrument determined the classification of body fat percentage as healthy, overweight, or obese.

2.2.2. Physical Activity Level

Physical activity was assessed using the International Physical Activity Questionnaire-Short
Form (IPAQ-SF). IPAQ-SF has been used to evaluate physical activity participation in various
populations, with a reliability of 0.80 and a validity of 0.30 [14,15]. It is a self-report measure, that
assesses the types of physical activity and sitting time that people do in the previous seven days, to
estimate total physical activity in MET-min/week and time spent sitting. Per the IPAQ protocol,
physical activity level is categorized as low (<600 MET-min/week), moderate (600-3000 MET-
min/week), and high (>3000 MET-min/week).

2.2.3. Dietary Intake

Dietary intake was assessed using the Automated Self-Administered 24-hour (ASA24) Dietary
Assessment Tool (version 2024). ASA24 is a free, web-based self-report tool that enables multiple,
automatically coded, self-administered 24-hour diet recalls and/or single or multi-day food records
[16], with a reliability score of 0.67 [17]. The dietary recall method collects information on the types
and amounts of food and beverages consumed the previous day. Two weekday recalls and a
weekend day recall were collected. The output files were obtained from the ASA24 researcher
website, and the average of the 3-day dietary intake was calculated.

2.2.4. Sleep Duration

Sleep duration was evaluated using the Sleep module of the Automatic Self- Administered 24-
hour Dietary Assessment Tool. The sleep module is a self-report tool for obtaining information on
participants’ sleep health, including timing, duration, and quality. The duration of sleep was
calculated as the difference between sleep onset and wake-up time, after excluding the amount of
time spent awake after falling asleep. The output files were retrieved from the ASA24 researcher
website, and the average of the 3-day sleep duration was calculated. Sleep duration was classified as
short sleep duration (<7 hrs.), normal sleep duration (7 — 9 hrs.), and long sleep duration (>9 hours)
according to the National Sleep Foundation [18].

2.3. Procedures

On the day of data collection, participants were instructed to sign the informed consent
document after the study process was explained. Afterward, the participants completed the
demographic questionnaire using Qualtrics. Following this, anthropometric measurements were
taken. Height was measured using a stadiometer, and it was entered into the BIA computer software.
Then weight and body composition were evaluated using the BIA analyzer. The participants were
asked to stand on the scale with feet shoulder-width apart, barefoot, and wearing light clothing. Arms
and legs were equally distributed on the scale. The device then generated data on BMI, body fat
percentage, and weight category. These procedures took place onsite either in the laboratory,
workplaces, or designated churches.

Next, participants completed the dietary recall. The dietary recalls were done at the participants’
convenience, such as in their homes. On the website, participants were instructed to accurately recall
and record the kinds and quantities of all the foods and beverages they had the day before. The diet
entry was done in five stages. In the first stage, participants were questioned on the occasion and
time they consumed the items. During the second stage, they were prompted to select all the food
and drinks they consumed. In the third stage, participants were instructed to report the food's
preparation methods and estimate the portion sizes in grams, pounds, ounces, cups, teaspoons, or
slices. The participants also included processed food brands, names of restaurants visited when
dining out, and recipes for home-cooked meals. In the fourth stage, participants were probed about

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.2306.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 June 2025 d0i:10.20944/preprints202506.2306.v1

4 of 14

any frequently overlooked foods they might have missed, including drinks, snacks, breads, fruits,
and vegetables. In the fifth stage, they were instructed to review and submit the dietary recall. After
completing the dietary assessment, the website asked the participants to provide information on
sleep timing, duration, and quality. Overall, the participants performed two weekday recalls and a
weekend day recall, totaling three diet and sleep recalls. Finally, the participants completed the
IPAQ-SF using Qualtrics, which they were allowed to fill out at their convenience.

2.4. Statistical Analysis

Descriptive statisticc were used to summarize demographics, body fat percentage,
anthropometrics, and health behaviors. The independent variables are demographic factors (age, sex,
and length of stay) and health behaviors [physical activity level, dietary intake (fruits, vegetables,
whole grains, red meat, alcohol, and added sugars), and sleep duration].

Binomial logistic regression was used to assess the predictive relationship between the
independent variables (age, sex, length of stay, physical activity level, dietary intake, and sleep
duration) and body fat percentage (dichotomized into healthy and overweight/obese). A p-value of
< 0.05 was used to denote statistical significance. Data was analyzed using SPSS 29.0 (SPSS Inc.,
Chicago, IL).

3. Results

3.1. Demographic Characteristics

Table 1 shows the demographic characteristics of the study sample. A total of 70 foreign-born
Nigerians participated in the study. About two-thirds of the participants (63.86%) were males, and
less than one-third (27.17%) were females. The mean age and mean length of stay were 38.80 years
and 9.89 years, respectively. Most of the participants reported holding either a bachelor’s degree
(40%) or a master's degree (32.86%). The largest occupation group was professionals (27.14%),
followed by students (22.86%), and business/craftsmen (14.29%). One-third reported earning $75,000
or more annually, 26.57% makes between $50,000 and $75,000, and 29 individuals (41.43%) earn
below $50,000.

Table 1. Demographic Characteristics .

Total (n =70)

Sex

Male, n (%) 44 (62.86)
Female, n (%) 26 (37.14)
Age (years), mean (SD) 38.80 (11.27)
Length of stay (years), mean (SD) 9.89 (5.55)
Education, n (%)

High school diploma 12 (17.14)
Vocational training 1(1.43)
Associate degree 5(7.14)
Bachelor's degree 28 (40.00)
Master's degree 23 (32.86)
Doctoral degree 1(1.43)
Occupation, n (%)

Professional (doctor, teacher, lawyer, engineer) 19 (27.14)
Management/Consulting 3(4.29)
Business/Crafts 10 (14.29)
Technical support 9 (12.86)
Sales/Marketing 3(4.29)
Security agencies (police, fire service, military) 2 (2.86)
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Academic (professor, postdoc researcher) 1(1.43)
Student (undergraduate, graduate) 16 (22.86)
Other 7 (10.00)
Annual family income, n (%)

$10,000-19,999 10 (14.29)
$20,000-29,999 6 (8.57)
$30,000-39,999 6 (8.57)
$40,000-49,999 7 (10.00)
$50,000-59,999 12 (17.14)
$60,000-74,999 8(11.43)
$75,000 or more 21 (30.00)

3.2. Weight Status Indices

Table 2 presents the weight status indices of the participants. The mean body fat percentage and
mean BMI were 28.80% and 27.05 kg/m?, respectively. Of the 70 participants, about 37% were healthy,
24% were overweight, and 29% were obese. Nearly 63% were either overweight or obese.

Table 2. Weight Status Indices.

Total (n = 70)

Body Fat Percentage, mean (SD) 28.80 (9.44)
BMI (kg/m?), mean (SD) 27.05 (4.49)
Body Fat Percentage, n (%)

Healthy 26 (37.14)
Overweight 24 (24.29)
Obese 20 (28.57)

Note. BMI = Body Mass Index.

3.3. Health Behaviors

Table 3 shows the distribution of health behaviors. The mean energy expenditure was 1188.64
MET-min/week. More than one-third (32.86%) of the participants reported a low level of physical
activity. Forty-two individuals (60%) were moderately active, and less than one-tenth (7.14%) had a
high level of physical activity.

The average daily intake of fruits and vegetables was 0.74 cups equivalent and 2.47 cups
equivalent, respectively. The participants consumed an average of 0.65 ounces equivalent of whole
grain and 4.73 ounces equivalent of red meat daily. The daily mean alcohol and added sugar intake
was 1.85 grams and 7.69 teaspoons equivalent, respectively.

The mean sleep duration was 7.28 hrs. About half of the participants (51.43%) reported short
sleep duration (<7 hrs.), 40% had normal sleep duration (7-9 hrs.), and 6 people (8.57%) reported long
sleep duration (> 9 hrs.).

Table 3. Distribution of Health Behaviors.

Total (n =70)

Physical Activity Level

PAL (MET-min/week), mean (SD) 1188.64 (1206.48)
Low PAL (<600 MET-min/week), n (%) 23 (32.86)
Moderate PAL (600- 3000 MET-min/week), n (%) 42 (60.00)
High PAL (>3000 MET-min/week), n (%) 5(7.14)
Dietary Intake, mean (SD)

Fruits (cups eq.) 0.74 (0.78)
Vegetables (cups eq.) 2.37 (1.10)
Whole grains (oz. eq.) 0.65 (1.29)
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Red meat (0z. eq.) 4.73 (4.56)
Alcohol (g) 1.85 (6.00)
Added sugars (tsp. eq.) 7.69 (9.69)
Sleep Duration

Sleep duration (hrs.), mean (SD) 7.28 (1.18)
Short sleep duration (< 7 hrs.), n (%) 36 (51.43%)
Normal sleep duration (7-9 hrs.), n (%) 28 (40.00%)
Long sleep duration (> 9 hrs.), n (%) 6 (8.57%)

Note. PAL = Physical Activity Level .

3.4. Demographics, Health Behaviors, and Body Fat Percentage

Table 4 presents the binomial logistic regression analysis of demographics, health behaviors, and
body fat percentage. There was a statistically non-significant association between age and body fat
percentage (p=0.43, OR=1.02, 95%CI [0.97-1.06]), with the odds of being overweight/obese increasing
by 1.02 times for an additional year of age. The association between female sex and body fat
percentage was not statistically significant (p = 0.18, OR = 2.06, 95%CI [0.72-5.91]). Still, females are
2.06 times more likely to be overweight/obese compared to males. The relationship between length of
stay and body fat percentage was not statistically significant (p=0.40, OR = 0.96, 95%CI [0.88-1.05]).

Moreover, the analysis revealed no statistically significant association between low physical
activity level and body fat percentage (p = 0.16, OR = 2.25, 95%CI [0.57-31.94]). However, the odds of
being overweight or obese are 4.25 times as likely with low physical activity levels compared to high
physical activity levels. There was no statistically significant relationship between moderate physical
activity level and body fat percentage (p = 0.41, OR = 2.21, 95%CI [0.33-14.64]). Having moderate
physical activity levels increase the likelihood of being overweight or obese by 2.21 times compared
to high physical activity levels (Table 13).

Additionally, the analysis indicated no statistically significant association between fruit intake
and body fat percentage (p = 0.92, OR = 2.27, 95%CI [0.89-5.02]), with an extra intake of one cup of
fruit increasing the likelihood of being overweight or obese by 2.27 times. No statistically significant
relationship was found between vegetable intake and body fat percentage (p = 0.56, OR =1.18, 95%CI
[0.67-2.07]), suggesting that one cup more of vegetables raises the risk of being overweight or obese
by 1.04 times. There was no statistically significant association between whole grain intake and body
fat percentage (p = 0.43, OR = 0.79, 95%CI [0.54-1.30]), with the risk of being overweight or obese
increasing only by 0.79 with an additional intake of one cup of whole grains. Also, there was no
statistically significant relationship between red meat intake and body fat percentage (p = 0.48, OR =
1.09, 95%C1[0.91-1.21]), with an extra consumption of one gram of red meat increasing the likelihood
of being overweight or obese by 1.09 times. No statistically significant association was observed
between alcohol intake and body fat percentage (p=0.82, OR=1.01, 95%CI [0.92-1.11]), indicating that
the risk of being overweight or obese increases by 1.01 times for every consumption of one gram of
alcohol. The relationship between added sugar intake and body fat percentage was not statistically
significant (p =0.16, OR =0.95), 95%CI [0.90-1.02], suggesting that a one-gram increase in added sugar
intake raises the odds of being overweight or obese by 0.95 times.

Further, no statistically significant association was found between short sleep duration and body
fat percentage (p = 0.63, OR = 1.54, 95%CI [0.27-8.82]), demonstrating that the likelihood of being
overweight or obese increases by 1.54 times with short sleep duration compared with long sleep
duration. There was a statistically non-significant relationship between normal sleep duration and
overweight or obesity (p = 0.41, OR = 2.10, 95%ClI [0.33-12.31]), indicating that normal sleep duration
increases the odds of being overweight or obese by 2.1 times compared to long sleep duration.

Table 4. Binomial Logistic Regression Analysis of Demographics, Health Behaviors, and Body Fat Percentage.

Odds o
B S.E. z p Ratio 95% CI
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Age 0.02 0.02 0.79 0.43 1.02 0.97 - 1.06
Sex (Female) 0.72 0.54 1.35 0.18 2.06 0.72-591
LOS -0.04 0.04 0.85 0.40 0.96 0.88-1.05
Low PAL 1.45 1.03 1.41 0.16 4.25 0.57-31.94
Moderate PAL 0.79 0.97 0.82 0.41 2.21 0.33 - 14.64
Fruits 0.82 0.44 1.69 0.92 2.27 0.89 - 5.02
Vegetables 0.04 0.29 0.58 0.56 1.04 0.67-2.07
Whole grains -0.24 0.22 0.80 0.43 0.79 0.54-1.30
Red meat 0.08 0.07 0.70 0.48 1.09 091-1.21
Alcohol 0.01 0.05 0.23 0.82 1.01 0.92-1.11
Added sugars -0.06 0.03 1.41 0.16 0.95 0.90 - 1.02
Short sleep duration 043 0.89 0.38 0.63 1.54 0.27 - 8.82
Normal sleep 074 090 100 041 210 0.33-12.31
duration

Note. Variables entered: Age, Female sex, LOS (length of stay), Low PAL, Moderate PAL, Fruit intake, Vegetable
intake, Whole grain intake, Red meat intake, Alcohol intake, Added sugar intake, Short sleep duration, and
Normal sleep duration. Reference category for Sex: Male; for PAL: High PAL; for Sleep Duration: Long sleep

duration; for Body Fat Percentage: Overweight/obese .

4. Discussion

This study investigated the relationships between demographic factors, health behaviors, and
weight status among Nigerian immigrants in the U.S. The overweight and obesity prevalence in the
sample population was found to be 32% and 28%, respectively, with the rate of obesity lower than
that of the Texan adult population (34.4%) [19]. The obesity rate is also lower than the rate observed
among the general U.S. non-Hispanic black (49.6%), Hispanic (44.8%), and non-Hispanic white
(42.2%) populations [7]. However, the overweight and obesity prevalence in the sample is higher
than the corresponding estimated prevalence (27% and 14.5%, respectively) seen among indigenous
Nigerians [20]. This may indicate a transition in lifestyle and environmental influences that lead to
an increased risk of weight gain and obesity

The present study observed no relationship between age and overweight/obesity, but the
likelihood of being overweight/obese increases by 1.02 for every year. The results are consistent with
Duru [6], who found no association between age and obesity among foreign-born Nigerians in the
U.S, but an increased odds of obesity with increasing age. Byiringiro et al. [2] also noted that the
relative risk of maintaining an unhealthy BMI increased by 7% for every year of age at immigration
among Africans in the U.S. Moreover, obesity risk tends to increase with age, particularly during
middle adulthood, but may stabilize or decrease in older age in the general U.S. population [21]. This
underscores the importance of early and sustained obesity prevention efforts, particularly targeting
foreign-born Nigerians as they age in the U.S.

The study found that sex was not associated with overweight/obesity, although females were
twice as likely as males to be overweight/obese. This is partially in line with Choi et al. [22], who
found a higher prevalence of obesity in female immigrants, but a higher overweight prevalence in
male immigrants. Another study reported that females displayed a higher prevalence of obesity than
males among U.S.- and foreign-born blacks [23]. Comparably, Hurston et al. [24] observed that
females were more likely to be overweight or obese than men among Africans in the U.S. Hence,
there is consensus from these studies that female immigrants are more likely to be obese than their
male counterparts. Moreover, the National Heart, Lung, and Blood Institute [25], stated that females
are more likely (40%) than males (35%) to have obesity among the broad U.S. population, supporting
the findings of the current study that females overall are more likely to be overweight or obese.

There was no link between length of stay in the United States and overweight/obesity in this
study, agreeing with previous studies [6,8], which indicated no association between length of stay
and obesity in Nigerian immigrants in the U.S. Additionally, Ade et al. [26] noted there was no
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relationship between duration of residence and obesity in African immigrants overall. However,
Onuoha-Obilor [27] reported that length of stay had a relationship with prevalence of obesity among
African foreign-born adults in the U.S. This suggests that aggregating African immigrants into one
category may mask important subgroup differences regarding the impact of length of stay on
weight status

The study demonstrated no relationship between physical activity level and overweight/obesity,
which is consistent with findings of studies showing that physical activity participation was not
linked to overweight/obesity in populations of foreign-born Nigerians in the U.S. [6,8] and foreign-
born Africans in the U.S [28]. Alese and Alese [29] also demonstrated that immigrants were more
likely to engage in moderate-intensity physical activity at least once a week and seemed to have
healthier lifestyles related to physical activity behaviors compared to native-born U.S. adults.
Interestingly, our study findings showed that individuals with low levels of physical activity (<600
MET-min/week) are four times more likely to be overweight/obese than those who are moderately
active (600-3000 MET-min/week) or highly active (>3000 MET-min/week). This aligns with the results
of a study in the United Kingdom, a western country like the U.S., showing that overweight/obese
people were more likely to report low physical activity levels compared to those with normal weight
[30]. This highlights the necessity of promoting regular, moderate-to-vigorous physical activity as a
key strategy in obesity prevention, particularly among the Nigerian immigrant population who may
appear active but still fall below optimal activity thresholds.

Fruit and vegetable intake showed no relationship with overweight/obesity in the current study.
Similar results were reported in a previous study in which Klabunde et al. [31] observed no
correlation between daily and weekly consumption of fruits and vegetables and overweight/obesity
in Brazilian immigrants living in Massachusetts. Another study indicated that Latino immigrants,
who reported eating fruits and vegetables more in the past month, showed no association with
increased BMI [32]. Studies have also shown that U.S immigrants are more likely to consume some
quantity of fruits [33] and fruits and vegetables overall [34] compared to native- born individuals. A
qualitative study by Ukagumaoha [35] revealed that African immigrants in California preferred
eating fresh produce, including vegetables, due to the beneficial effects on reducing the risk of obesity
and other chronic conditions. Additionally, the mean intakes of fruits and vegetables in the study
were 0.74 and 2.37 cups equivalent, respectively. These are below the daily recommendation of 2 cups
equivalent for fruits and 2.5 cups equivalent for vegetables [36], implying that foreign-born Nigerians
in the U.S need to increase vegetable and fruit consumption to meet the U.S dietary guidelines.

The study found that higher whole-grain intake is associated with lower odds of being
overweight/obese. This agrees with studies, concluding that higher whole-grain intake is associated
with lower odds of abdominal and general obesity among the broad U.S. population [37,38].
Similarly, a recent meta-analysis of 12 cross-sectional studies showed an inverse correlation between
whole-grain intake and BMI [39]. The USDA 2020-2025 dietary guidelines recommended that adults
consume at least half of their daily grains as whole grains, translating to a minimum of 3-ounce
equivalents of whole grains per day [36]. However, the average daily whole-grain intake noted in the
present study was 0.65-ounce equivalents, indicating that they did not meet the daily requirement
and highlighting the significance of promoting whole-grain consumption in Nigerian immigrants.

Red meat intake exhibited no relationship with overweight and obesity in this study, contrasting
with Duru [6], which showed that daily consumption of meat/burger was significantly linked with
overweight/obesity in U.S. foreign-born Nigerians. These disparate findings may be because Duru
[6] focused on more processed meats, which are typically higher in calories, sodium, and unhealthy
fats, strongly contributing to obesity, compared to the current study, which had more reporting of
unprocessed meats. Moreover, several studies [33,34] have observed that U.S. immigrants are less
likely than native-born to eat meat overall. Although the 2020-2025 dietary guidelines advise
consuming no more than 18 ounces of red meat per week or 2.57 ounces per day [36], the sampled
population had an average daily intake of 4.73 ounces of red meat, demonstrating that Nigerian
immigrants need to limit red meat intake.
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The study found no relationship between alcohol consumption and overweight/obesity. The
finding aligns with a study by Akinsola [28], which revealed no association between alcohol use and
obesity among U.S. African immigrants. A systematic review and meta-analysis of 31 studies showed
lower odds of obesity with alcohol use among immigrants than natives [40]. However, the result of
the current study is inconsistent with previous relevant study showing that weekly consumption of
alcohol was associated with all types of obesity in U.S. Nigerian immigrants [8] Likewise, Ade et al.
[26] demonstrated a relationship between alcohol intake and morbid obesity among Africans and
Black-Americans in the U.S. Furthermore, the daily mean intake of alcohol in our study was 1.85
grams, which is far below the recommendation limit of 28 grams per day for men and 14 grams per
day for women [36]. These findings imply that low alcohol consumption levels in the study
population may explain the lack of association with overweight/obesity. They also highlighted that
the relationship between alcohol and overweight/obesity may vary across populations and contexts,
suggesting that cultural, behavioral, and environmental factors may influence how alcohol intake
affect obesity risk.

An inverse relationship was noted between added sugar intake and overweight/obesity in the
study, revealing that as added sugar intake increases, the likelihood of being overweight or obese
decreases. This contrasts with the findings of several studies [41-43], indicating that the consumption
of added sugars is associated with increased risk of weight gain and obesity. This discrepancy in
results could be because Nigerian immigrants adopt Western dietary habits selectively, potentially
consuming more added sugars while still maintaining some traditional nutrition practices that
mitigate overweight/obesity risk. Alternatively, individuals in this group who reported higher sugar
intake may also engage in behaviors, including higher physical activity participation or healthier
eating patterns, that offset the associated risk. Importantly, the sampled population consumed 7.94
teaspoons of added sugars daily, which is significantly lower than the recommended intake of about
12 teaspoons per day [36].

The study found that short sleep duration was associated with a 58% likelihood of being
overweight/obese. This is supported by a study of US-born and foreign-born black adults, indicating
that short sleep duration was associated with a higher prevalence of obesity among immigrants [44].
Obi [45] concluded that short sleep duration is common among African immigrants residing in the
U.S., with sleep duration decreasing upon immigration. In a recent systematic review, Aqua et al. [5]
revealed that there is a high prevalence of poor sleep health among immigrant populations compared
to US-born adult populations. The result of the current study imply that short sleep duration may be
a significant contributor to overweight and obesity among African and Nigerian immigrants in the
u.s.

Limitations

A limitation in the current study was the use of self-reported physical activity, dietary intake,
and sleep measures, potentially leading to recall and social desirability bias. Participants might have
forgotten to report some foods consumed, provided an inaccurate estimation of portion sizes, or alter
responses to appear healthier [46]. IPAQ-SF also tends to overestimate activity levels and does not
provide a comprehensive assessment of other domains of physical activity, including occupation,
transport, yard, household, and leisure [47]. Additionally, participants could have equated time in
bed with time asleep, neglecting sleep onset latency or nighttime awakenings, leading to systematic
overestimation of actual sleep duration or could have inflated sleep duration to align with perceived
health norms [48].

Furthermore, the generalization of the study findings to the wider population is limited due to
a convenient and small sample size. The sampling method and sample size may not be representative
of the entire population of foreign-born Nigerians in the Dallas-Fort Worth metroplex, which holds
the fifth-largest Nigerian immigrant population (18,000) in the U.S. [49], hence the results should be
explicated with caution. Despite these limitations, this is the first study conducted among Nigerian
immigrants in the U.S. that assessed weight status using body fat percentage and its relationship with
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demographic factors and health behaviors. Body fat percentage is a more accurate measure of weight
status because it distinguishes between fat and muscle mass [50].

Future Research

Researchers should conduct longitudinal studies to track weight status relative to various
predictive factors that may influence variable clusters. Since length of stay and health behaviors are
time factors, these studies would enable repeated observations of the same variables over a period,
enabling researchers to examine how they influence weight status. Future studies could objectively
assess physical activity using accelerometers in combination with the long form of IPAQ.
Accelerometers tend to give more reliable results than self-report PA questionnaire [51,52].
Researchers should consider evaluating dietary intake using food records, such as ASA24 food
records as they involve real-time reporting of food consumption, reducing reliance on memory and
potential for inaccuracies [53]. Additionally, sleep duration can be objectively measured using
actigraphy, which uses wrist-worn monitors to detect movement and estimate sleep/wake status.
This method provides more reliable data compared to subjective methods like sleep
recalls/questionnaires [54]. Further research should also assess the impact of health behaviors on
body fat percentage change rather than body fat percentage overall to rule out the possibility of cases
in which overweight/obesity had already developed prior to the immigrant's arrival in the U.S.

5. Conclusions

This study examined the relationship between demographic factors, health behaviors, and
weight status among Nigerian immigrants living in the U.S. Although the outcomes showed that
there was no significant association between demographic factors, lifestyle behaviors, and body fat
percentage, it was observed that the prevalence of overweight/obesity in the study population is
lower than in most U.S. ethnic groups but higher than in indigenous Nigerians. The study also
demonstrated that females are twice as likely to become overweight/obese compared to men.
Moreover, the study population ate excessive amounts of red meat each day while consuming
inadequate fruits and vegetables. Lastly, individuals with energy expenditure of <600 MET-
min/week and those with less than seven hours of sleep had greater odds of being overweight/obese.
The findings of the study suggest that researchers and public health professionals should design and
implement female-tailored initiatives and behavior change interventions to prevent unhealthy
weight gain and reduce the rate of overweight/obesity among foreign-born Nigerians in the U.S.
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