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ABSTRACT

Aims: To measure the waist circumference of Sudanese adults in Khartoum Locality and its
relationship to blood pressure and lifestyle during celebration of international day of hypertension
in May 2016 .

Study Design: It was a descriptive cross-sectional study.

Place of the Celebration: Khartoum Locality at Alsahaa Alkhadraa (The Green Park).
Methodology: A total of 364 adult participants, 196 men and 168 women were interviewed using
structured questionnaire. Blood pressure (BP) was measured considering hypertension as = 140

*Corresponding author: E-mail: asmaabdella@hotmail.com;
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mmHg and = 90 mmHg for systole and diastole BP respectively. Waist circumference was
measured using an anthropometric measuring tape at cut-off point of 94 cm and 80 cm for men
and women respectively. Data was managed by SPSS version 20 and Chi-square test at 95% CL
was used to test the association between waist circumference, blood pressure and life style
characteristics.

Results: Age distribution of the study population showed 48.2% females and 45.4% males in the
middle age group (38-57 years). Two thirds of the study population were hypertensive, 62.8% of
males and 64.3% of females. The mean waist circumference of men was 97.82 cm + 16.7, mean
Systolic BP was 127 + 22 and mean Diastolic BP was 85 + 15. The mean waist circumference of
women was 99.31 + 16.2, mean Systolic was 128 + 24 and mean Diastolic BP was 84 +17.
Abnormal waist circumference was found in 61.2% of males and 86.9% of females. Fifty nine
(30.1%) of the males and 86 (51.2%) of the females with abnormal waist circumference were
hypertensive. The association between abnormal waist circumference and high blood pressure
was significant among both sexes, P value = 0.001.

Physical exercise and fat and salt foods were not significantly associated waist circumference in
both men and women.

Conclusion: Two thirds of women and men in the celebrating areas were hypertensive. Half of
women and one third of men were significantly hypertensive and having abnormal waist
circumference. Doing physical exercise, avoiding fat and salt foods was insignificantly associated
with normal waist circumference. Large survey with representative sample is needed to estimate
the real Sudanese waist circumference.

Keywords: Waist circumference; blood pressure; lifestyle.

1. INTRODUCTION

Waist circumference (WC) is a marker of visceral
adipose tissue of abdomen and it is an important
anthropometric measure that predict
hypertension and coronary artery diseases of
adults as well as of children, [1-3]. Waist
circumference is a good predictor than BMI
because it does not influenced by height;
however, in meta- analysis of 23 longitudinal
observation studies, waist circumference is not a
predictor for hypertension except in some
Hispanic/Latinos [4].The optimal cut-off points of
waist circumference varies between countries
due to ethnicity, it ranged from 102/40 to 88/34.6
(cm/inch) in men and 88/34.6 to 79/31 (cm/inch)
in women [5]. The heart foundation defined
normal waist circumference as less than 94 cm
(37 inches) in men and less than 80 cm (31.5
inches) in women, above which both will be at
risk of cardiovascular diseases including
hypertension [6]. Women have substantially
more total adipose tissue than men with more
peripheral distribution of fat in early adulthood
[7]. The hormonal effect and parity in women
contribute to abnormal fat distribution and to the
increase of waist circumference compared to
men [7,8]. Modification of life style including diet
control and exercise contribute to reduction of
waist circumference [9]. Usually; obesity is a
strong predictor of abnormal waist
circumference. The prevalence of obesity has

increased across the globe, particularly in Africa
including Sudan [10]. Obesity has been studies
thoroughly in Sudan [10], while studies regarding
relationship of lifestyle, waist circumference and
blood pressure are not abundant; therefore this
study was aiming to measure the waist
circumference of Sudanese adults in Khartoum
Locality and its relationship to blood pressure
and lifestyle.

2. POPULATION AND METHODS
2.1 Study Design

This was a cross-sectional descriptive study
carried in May 2016 during the celebration of
international day of hypertension.

2.2 Study Area

The study area was Khartoum locality, which
consists of six local administrative units and 157
quarters. This area covers a population of
639,598 people, spread across an area of
approximately 176 square kilometers. The
celebration days was carried out in the centre of
Khartoum locality, Alsahaa Alkhadraa (The
Green Park).

2.3 Study Population

The target population was adult males and
females aged 18 years and above who attended
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the celebration and came from the six local
administrative units of Khartoum locality.

2.4 Sampling and Sample Size
2.4.1 Sample size

Sample size was calculated according to the
binomial equation:

2
n=Zpq

dl

Where;

n is the desired sample size

z is standard normal deviate=1.96

p is the prevalence of occurrence. It is
considered 0.5% to obtain the maximum
sample size.

qis(1-p)=0.5

d is the desired margin of error = 0.05

The calculated sample size was 384 and 364
individuals were responding leaving 5% non-
response rate.

2.4.2 Sampling technique

The sampling technique was a purposive
convenient sampling based on the agreement of
the eligible adults to participate in the study
during the celebration days until the sample size
was completed.

2.5 Tools and Data Collectors

Data collection tool were structured close ended
questionnaire, sphygmomanometers and
measuring tapes. The questionnaire was
composed of three parts; the first part composed
of population characteristics; age, sex,
education, marital and working status. The
second part was about life style characteristics;
physical exercise, fat and salt foods
consumption. The third part was the
measurement section for recording the systole
and diastole blood pressure (BP) and the waist
circumference.

Hypertension was defined as systolic BP =140
mm Hg and diastolic BP =290 mm Hg. Blood
pressure was measured by calibrated mercury
sphygmomanometers before and after the
interview. The first measurement was taken after

5 minutes rest while the participant in quiet sitting
position with legs uncrossed and the arm at the
level of the heart. Systolic blood pressure (SBP)
taken upon hearing the first sound, and DBP
upon the complete disappearance of Korotkoff
sounds. The second BP measurement was taken
after the interview with the similar resting
position. The range of interview time was
estimated to 5-6 minutes. The averages of the
two measurements were used for further
analysis.

For accurate measurement of WC, the data
collector asked the respondent to stand with
arms at the sides, feet positioned close together
so that the weight evenly distributed across the
feet [11]. The WC measurement was done twice
after the end of a normal expiration. The elastic
measuring tape was adjusted at the midpoint
between the lower margin of the last palpable rib
and the top of the iliac crest [11]. The two
measurements were averaged and the WC cut-
off points used for male and females were 94 cm
and 80 cm respectively [6].

Data collectors were the medical doctors with
membership in the Sudanese Society of
Hypertension (SSH) and semi-final medical
students from the Faculties of Medicine in
University of Khartoum, International Africa
University and Alneelain University. They were
trained on data collection, calibration of
sphygmomanometers and the skills of measuring
BP. They were also trained on how to measure
WC using measuring tape. Data collection took
about six days from 17" to 22" of May 2016.

2.6 Data Management and Analysis

Data was cleaned, entered and managed in
SPSS version 20. Descriptive statistics in terms
of frequency counts and percentages were used
for qualitative variables. Mean WC was
calculated as well as the mean systolic and
diastolic BP for both sexes. Chi-square test at
95% CL was used to test the association
between waist circumference and blood
pressure, physical exercise, fat and salt foods
consumption. P value equal to or less than 0.05
is considered as significant.

Authorization was obtained from the ethical
committee of SSH. An informed consent was
signed by the individuals who agreed to
participate before filling in the questionnaire and
all personal information and measurements were
kept confidential.
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3. RESULTS

Age distribution of the study population showed
48.2% were females and 45.4% were males in
the middle age group (38-57 years). Females
and males in the age group of 18-37 years
accounted to 38.7% and 29.1% respectively
[Table 1]. The married population was 144
(73.5%) and 103 (61.3%) for males and females
respectively [Table 1].Almost half of males and
females had university education and above,
111(56.6%) and 90 (53.6%) respectively [Table
1].The majority of males were working, 132
(67.3%) and the majority of females were not,
124 (73.8%) [Table 1].

Almost two third of the study population were
hypertensive, 62.8% of males and 64.3% of
females [Fig. 1].

The mean waist circumference of men was 97.82
cm + 16.7, the mean Systolic BP was 127 + 22
and the mean Diastolic BP was 85 + 15 [Table

2]. The mean waist circumference of women was
99.31 + 16.2, the mean Systolic was 128 + 24
and the mean Diastolic BP was 84 +17 [Table 2].

Abnormal waist circumference was found in
61.2% of males and 86.9% of females [Fig. 2].
Fifty nine (30.1%) of the males and 86 (51.2%) of
the females with abnormal WC were
hypertensive [Fig. 3]. The association between
abnormal waist circumference and high blood
pressure was significant among both sexes, P
value = 0.001 [Fig. 3].

Being practicing exercise and avoiding fat and
salt foods was not significantly associated with
waist circumference measure among men and
women [ Table 3 and Table 4].

4. DISCUSSION

The population in this study were voluntary came
to the celebration of hypertension days. This is

Table 1. Socio-demographic characteristics of study population

Characteristics of study population (total n = 364)

Males (n =196) Females (n = 168)

Age in years 18-37 57(29.1%) 65(38.7%)
38-57 89(45.4%) 81(48.2%)
58 and above 50(25.5%) 22(13.1%)
Marital status Married 144(73.5%) 103(61.3%)
not married 52(26.5%) 65(38.7%)
Educational status Basic education® 85(43.4%) 78(46.4%)
University and above 111(56.6%) 90(53.6%)
Working status Working 132(67.3%) 44(26.2%)
Not working 64(32.7%) 124(73.8%)

*Basic education includes Khalwa, primary and secondary schools

Men BP n=196

(90/<=140Normal BP(<=

H (90/ >140Hypertensive(>

Women BP n=168

(90/<=140Normal BP(<=

H (90/ >140Hypertensive(>

Fig. 1. Number distribution of study population by blood pressure and sex

Table 2. Measurement of waist circumference and blood pressure of study population

Measurement Men Women
Mean waist circumferance 97.82cm + 16.7 99.31 + 16.2
Mean Systolic BP 127 + 22 128 + 24
Mean Diastolic BP 85+ 15 84 + 17
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Men WC n=196
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Women WC n= 168
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Fig. 2. Number distribution of study population by waist circumference and sex
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Fig. 3. Association of waist circumference and blood pressure among study population

Table 3. Association of waist circumference and lifestyle characteristics of men (n = 196)

Characteristics Waist circumference Sig level
Abnormal Normal
Physical exercise Every day 30(15.3%) 22(11.2%) 0.857
1 to 3 times a week 39(20%) 22(11.2%)
Never 50(25.5%) 33(16.8%)
Rating consumption Avoid fatty foods 65(33.2%) 38(19.4%) 0.283
of fatty foods Don't pay attention to fatty foods 34(17.3%) 29(14.8%)
Use a lot of fats 21(10.7%) 9(4.6%)
Rating consumption Avoid foods rich in salt 69(35.2%) 36(18.4%) 0.080
of salt in food Don't pay attention to salt in food 37(18.9%) 22(11.2%)
Use a lot of salt 14(7.1%) 18(9.2%)

Table 4. Association of waist circumference and lifestyle characteristics of women (n=168)

Characteristics Waist circumference Sig level
Abnormal Normal
Physical exercise Every day 84(50%) 8(4.7%) 0.944
1 to 3 times a week 10(6%) 2(1.2%)
Never 54(32.1%) 10(6%)
Rating consumption  Avoid fatty foods 79(47.1%) 11(6.5%) 0.901
of fatty foods Don't pay attention to fatty foods 46(27.4%) 8(4.7%)
Use a lot of fats 21(12.5%) 3(1.8%)
Rating consumption Avoid foods rich in salt 70(41.7%) 7(4.2%) 0.238
of salt in food Don't pay attention to salt in 54(32%) 9(5.4%)
foods
Use a lot of salt 22(13.1%) 6(3.6%)
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explain the skewedness of age to show two
thirds above 38 years and most of them were
hypertensive. Although high blood pressure is
correlated positively with aging [12] but in this
study the sampling methods did not represent
the reference population in Khartoum Locality
and specific analysis for age and hypertension
were not carried out. The population came to
celebration areas could be either known
hypertensive they needed to check their status or
unknown and undiagnosed ones. More than half
of the celebrating population were having high
education. Being highly educated does not affect
the access and utilization of the celebration
services, it is worth to know that health seeking
behaviour is low among population aware of the
existence of health services [13]. In this study;
almost four quarters of women were having
abnormal waist circumference compared to two
thirds of men. The mean waist circumference
was more than 80 cm among study women
approximates the mean waist circumference of
men. This could be due to that women living in
Khartoum as urban city having access to modern
fast foods would suffer from overweight and
obesity. Sub-Saharan countries including Sudan
showed nutritional transition of women towards
obesity and overweight due to urbanization [14,
15].The global scene showed increasing
prevalence trend of abdominal obesity that
increases the waist circumference and positively
correlated with changes in lifestyle [16-18]. In this
study hypertension was significantly associated
with abnormal waist circumference where one
third of men and half of women were
hypertensive  and  having large  waist
circumference. Several studies had shown that
the waist circumference is strongly associated
with the risk of developing hypertension, diabetes
and other devastating physiological symptoms
[19-23].

Regarding lifestyle and waist circumference, half
of women with abnormal waist circumference
carried out some sort of physical activities every
day compared to 15.3% of men with abnormal
waist circumference. This relationship was
insignificant and it is not supported by the
intervention study of physical activity and
reduction of the central obesity and waist
circumference [24]. Avoiding fatty food was found
to be insignificantly related to normal waist
circumference which is not supported by the
evidence of reduction in fatty diet reduces body
weight and central abdominal obesity [25].
Avoiding extra salt in food among celebrating
population was insignificantly associated with

normal waist circumference. A longitudinal study
showed  significant  reduction of  waist
circumference when lowering salt in food [26].

5. CONCLUSION

Almost two thirds of women and men during the
internal celebration days of hypertension in
Khartoum locality were hypertensive. Four
quarters of women and two thirds of men were
having abnormal waist circumference with large
mean WC among women. Half of women and
one third of men were had hypertension that
significantly associated with abnormal waist
circumference. Doing physical exercise, avoiding
fat and salt foods were insignificantly associated
with normal waist circumference. Large survey
with representative sample is needed to estimate
the Sudanese waist circumference and its
relationship to details of physical exercise, fat
and salt food consumption.

6. LIMITATION

This study was carried out among celebrating
population that gave up unrealistic association
between physical activities, salt and fat foods
consumption and waist circumference. This
limitation was superimposed by the non-
representativeness of Sudanese population in
the celebration days and the missing of the types
of physical activities, fat and salt foods.
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and measurements were kept confidential.

ETHICAL APPROVAL

Ethical Clearance was obtained from the ethical
committee of the Sudanese Society of
Hypertension.

COMPETING INTERESTS

Authors have declared that

interests exist.

REFERENCES

no competing

1. Midha T, Krishna V, Nath B, Kumari R,
Rao YK, Pandey U, et al. Cut-off of body
mass index and waist circumference to
predict hypertension in Indian adults.
World Journal of Clinical Cases: WJCC.
2014;2(7):272.



10.

Abdalla et al.; JAMMR, 29(11): 1-8, 2019; Article no.JAMMR.49059

Dong B, Wang Z, Yang Y, Wang H-J, Ma
J. Intensified association between waist
circumference  and  hypertension in
abdominally overweight children. Obesity
Research & Clinical Practice.
2016;10(1):24-32.

Dimitriadis K, Tsioufis C, Mazaraki A,
Liatakis |, Koutra E, Kordalis A, et al.
Waist circumference compared  with
other obesity parameters as determinants
of coronary artery disease in essential
hypertension: a 6-year follow-up study.
Hypertension research: Official Journal of
the  Japanese Society of Hypertension.
2016;39(6):475.

Seo DC, Choe S, Torabi MR. Is waist
circumference >/ = 102/88 cm better than
body mass index >/ = 30 to predict
hypertension and diabetes development
regardless of gender, age group, and
race/ethnicity? Meta-analysis. Preventive
Medicine. 2017;97:100-8.

Ashwell M, Gibson S. A proposal for

a primary screening tool: 'Keep
your waist circumference to less than
half your height. BMC medicine.
2014;12:207

DOI: 10.1186/s12916-014-0207-1

Heart foundation. Waist circumference.
Web page.
Available:https://www.heartfoundation.org.
au/your-heart/know-your-risks/healthy-
weight/waist-measurement

(Accessed on April 2019)

Derby CA, Zilber S, Brambilla D, et al.
Body mass index, waist circumference and
waist to hip ratio and change in sex steroid
hormones: the Massachusetts Male
Ageing Study. Clinical Endocrinology.
2006;65(1):125-131.

Lassek WD, Gaulin SJ. Changes in body
fat distribution in relation to parity in
American women: A covert form of
maternal depletion. American Journal of
Physical Anthropology. 2006;131(2):295-
302.

Yamaoka K, Tango T. Effects of lifestyle
modification on metabolic syndrome: a
systematic review and meta-analysis. BMC
Medicine. 2012;10:138.

Ahmed MH, Ali YA, Awadalla H,
Elmadhoun WM, Noor SK, Almobarak AO.
Prevalence and trends of obesity among
adult Sudanese individuals: Population
based study. Diabetes & Metabolic
Syndrome: Clinical Research & Reviews.
2017;11:S963-S7.

1.

12.

13.

14.

15.

16.

17.

19.

WHO. Waist circumference and waist-hip
ratio: Report of a WHO expert consultation,
Geneva. 2008;8-11.

Issued: 2011
Available:https://apps.who.int/iris/bitstream
/handle/10665/44583/9789241501491_eng
pdf

El Bcheraoui C, Memish ZA, Tuffaha M,
Daoud F, Robinson M, Jaber S, et al.
Hypertension and its associated risk
factors in the Kingdom of Saudi Arabia,
2013: A National Survey. International
Journal of Hypertension. 2014;564679.
DOI: 10.1155/2014/564679

Musoke D, Boynton P, Butler C, Musoke
MB. Health seeking behaviour and
challenges in utilising health facilities in
Wakiso district, Uganda. African Health
Sciences. 2014;14(4):1046—-1055.

DOI: 10.4314/ahs.v14i4.36

Kandala NB, Stranges S. Geographic
variation of overweight and obesity among
women in Nigeria: a case for nutritional
transition in Sub-Saharan Africa. PLoS
One. 2014;9(6):e101103.

Neupane S, Prakash K, Doku DT.
Overweight and obesity among women:
analysis of demographic and health survey
data from 32 Sub-Saharan African
Countries. BMC Public Health. 2016;16:
30.

DOI: 10.1186/s12889-016-2698-5

Ford ES, Maynard LM, Li C. Trends in
mean waist circumference and abdominal
obesity among US adults, 1999-2012.
Jama. 2014;312(11):1151-3.

Bacopoulou F, Efthymiou V, Landis G,
Rentoumis A, Chrousos GP. Waist
circumference, waist-to-hip ratio and waist-
to-height ratio reference percentiles for
abdominal obesity  among Greek
adolescents. BMC Paediatrics.
2015;15(1):50.

Funtikova AN, Subirana |, Gomez SF, Fitd
M, Elosua R, Benitez-Arciniega AA, et al.
Soft drink consumption is positively
associated with increased waist
circumference and 10-year incidence of
abdominal obesity in Spanish adults. The
Journal of Nutrition. 2014;145(2):328-34.
Wang J, Zhang L, Wang F, Liu L, Wang H.
Prevalence, awareness, treatment and
control of hypertension in China: Results
from a national survey. American Journal
of Hypertension. 2014;27(11):1355-61.
Yousefi M, Yaseri M, Nabizadeh R,
Hooshmand E, Jalilzadeh M, Mahvi AH, et



21.

22.

23.

Abdalla et al.; JAMMR, 29(11): 1-8, 2019; Article no.JAMMR.49059

al. Association of hypertension, body mass
index, and waist circumference with
fluoride intake; water drinking in residents

of fluoride endemic areas, Iran. Biological 24.

Trace Element Research.
2018;185(2):282-8.

Joshi MD, Ayah R, Njau EK, Wanjiru R,
Kayima JK, Njeru EK, et al. Prevalence of
hypertension and associated

cardiovascular risk factors in an urban

slum in Nairobi, Kenya: a population-based 25,

survey. BMC health.
2014;14(1):1177.

Muxfeldt ES, Margallo VS, Guimaraes GM,
Salles GF. Prevalence and associated
factors of obstructive sleep apnea in
patients  with resistant
American  Journal  of
2014;27(8):1069-78.
Moinuddin A, Gupta R, Saxena Y.
Assessment of anthropometric indices, salt
intake and physical activity in the aetiology

public

Hypertension.

hypertension.  2g.

of prehypertension. J Clin Diagn Res.
2016;10(2):CC11-CC14.

DOI: 10.7860/JCDR/2016/17482.7200
Lisko I, Stenholm S, Raitanen J, Hurme M,
Hervonen A, Jylhd M, et al. Association of
body mass index and waist circumference
with physical functioning: the vitality 90+
study. Journals of Gerontology Series A:
Biomedical Sciences and  Medical
Sciences. 2014;70(7):885-91.

Haidari F, Shirbeigi E, Cheraghpour M,
Mohammadshahi M. Association of dietary
patterns with body mass index, waist
circumference, and blood pressure in an
adult population in Ahvaz, Iran. Saudi
Medical Journal. 2014;35(9):967-74.
Johnson C, Raj TS, Trudeau L, Bacon SL,
Padwal R, Webster J, et al. The science of
salt: a systematic review of clinical salt
studies 2013 to 2014. The Journal of
Clinical Hypertension. 2015;17(5):401-11.

© 2019 Abdalla et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http.//creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle3.com/review-history/49059




