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Abstract

                  Literature abounds on prevalence of hypertension in Nigeria and urban areas of Oyo state but none in Oke-Ogun geopolitical

                     zone, which constitutes 10 local governments of the 33 in Oyo state, despite the fact that they have high genetic and envi-

                  ronmental predisposition to developing high blood pressure. The purpose of the study was to determine the prevalence of high

                  blood pressure and assoc iated risk factors among indigenes o f Oke-ogun , Oyo state. A total of 10,000 respondents were re-

             cruited using proportiona te sampling techniques. Hypertension was defined accordi ng to Joint Nati onal Committee-8 crite ria.

                The fasting plas ma gluc ose of the respondent s were classified as normal ( 6 mmol /L), prediabetes (6.1–6 .9 mmol/L), and

           diabetes ( 7 mmol/L). Bod y mas s index was calculated as weight (kg)/he ight (m
2

    ) and classifi ed as malnutritio n/under-

             weight ( 16–18.49), normal (18.5–24.9), overweight (25–29.9), and obese (30– 40). Data were analyzed using descriptive< 

                  statistics, Chi-square and binary logistic regression tests at .05. The mean systolic and diastolic blood pressure wasP <

                 138 27.81 and 86.13 14.39 respectively. The overall prevalence of hypertension was 38.5%. 64.1% were diabetics. 

                 63.4% had no formal educa tion. Majority (82.95 %) earned less than N18,000 ($59) per month. 43.3% had family history

                  of hypertension. There is high prevalence of hypertension among the people of Oke-ogun, in Oyo state. Their low socioeco-

               nomic status, low educa tional background, malnutrition, and genetic predispositio n were identified risk factors. J Am Soc

         Hypertens 2018;12(4):26 8–274. 2018 Amer ican Heart Associat ion. All rights rese rved.Ó

Introduction

       High blood pressure is the most com mon noncommuni-

   cable disease in Nigeria.
1

  It constitutes approximately

       25% of emergency medical adm ission in hospitals in

Nigeria
2

     and the most fre quently diagnosed cardiovascular

  disorder in Nigeria.
3,4

       Hypertension in Nigeria is characterized by lower levels

       of plasma rennin, angiotensin converting enzyme, and atrial

 natriuretic peptide.
5

     There is also highe r erythrocyte so-

dium,
6,7

  sodium-lithium counter-transport act ivit y,
8

plasma

noradreline,
9

        as well as higher salt taste and salt taste

threshold.
10,11

     The etiology of hyper tension is multifa ctorial.
12,13

Ge-

        netic factor s and soci oeconomic factor s can put an individ-

  ual at risk.
14

       Metabolic risk factors like obesity, can lead to

   the development of hypertension .
15

 Lifestyle modification
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       is pertinent for prevention and management of hyperten-

sion.
16

     According to the World Health Organization

        (WHO), the prevalence of hypertension is highe st in the

  West African Region.
17,18

      Determini ng the prevale nce of hyperten sion wi ll assist

      in estima ting its magnitude in the comm unity.
1

  It is clear

         that by the time hypert ension is cli nica lly obvious, all the r-

        apeutic manipulat ions will be at thei r best; pro ducing on ly

    slight imp rovement in the progno sis.
1 9

  It is theref ore

       important that emphasi s should be placed on prevention

        rather than treatment. Th is can be achieved by mounting

      public he alth awarenes s program s to identi fy individuals

          who are prone. In a study of the p revalen ce and patterns

    of hypert ensi on, Adedo yin et al
20

  reported a prevalence

          of 36.6%. The purpose of the stud y was to determine the

       prevale nce of high blood pressur e and associated risk

       factors among indigenes of Oke-ogun in Oyo State,

Nigeria.

Methodology

        Oke-Ogun consi sts of 10 local governments of the pre-

            sent 33 in Oyo state. It has a population of 1.8 million, ac-

         cording to 1996 Nigerian censu s. Oyo state has the largest

         landmass in the South West geogr aphical zone; 60% of the

          landmass is Oke-Ogun with an area of about 13,537 sq km,

           larger than 2 9 other states of the 36 in the pres ent Federa-

        tion of Niger ia. There is a disparity in socioeconomi c

        development as reflected by lack of adequate health facil -

      ities, economic investment, and education al facilitie s. The

        consequence is the preponderance of low quality of life

     of the people in the area.

           This study took place from March 4 to May 6, 2016 on

         every Friday and Saturday; beginning from 7 AM to 10

         AM at the Health Centres of the respective local govern-

        ments. Permission was sought from the 10 local govern-

        ment chairmen. The purpose of the research and details

         of the tests were explained to the resp ondents, and informed

         consent was obtaine d. This was to allay fear and suspicion.

        The sample size was estimat ed using the Lesley Kish
21

 statistical formula.

 n ¼
Z

2
pq

d
x

     ; q 1 p¼ 

          where n designed sample size, p national prevalence of¼ ¼

    diabetes in Nigeria was 2.2%,
5

    d degree of accuracy¼

         desired usually set at 0.05, z standar d normal deviation,¼

        usually set at 1.96 which corresponds to 95% confiden ce

        level. The calculated sam ple size was 3306, but 10,000

        was used to increase the power of the study.

        The 10 local government s of Oke-Ogun and the respec-

         tive wards are Atisbo (10 war ds), Iseyin (11 wards), Irepo

        (10 wards), Iwajowa (10 wards), Itesiwaju (10 wards), Ka-

       jola (11 wards) , Olorunsogo (10 wards), Or elope (10

         wards), Saki East (11 war ds), and Saki West (11 wards).

        The first stage involved using the mechanical balloting sys-

         tem. Names of the war ds in each local government were

         printed and placed in a container. It was properly mixed.

         With eyes closed, the first five wards were pulled out

         from each local government. A total of 50 wards were

        selected. The second sta ge involved selection of 40 respon-

         dents, by simpl e random sampling each on Friday and Sat-

          urday until a total of 1000 in each local government was

obtained.

      A structured questio nnaire designed to obtain informa-

       tion regarding age, sex marital sta tus, educa tional status,

        and salary scale was administered to the respondent s by

      trained assistant s. Weight, height, blood pressure , and

 Table 1

 Sociodemographic characteristics

  Variables Frequency %

 Age groups

   18–35 y 2415 34.9

   36–60 y 4212 60.9

     61 y and above 288 4.2

  Total 6915 100

Sex

  Male 3417 49.4

  Female 3498 50.6

  Total 6915 100

 Educational level

    No formal education 4383 63.4

  Primary 1518 22.0

  Secondary 721 10.4

  Tertiary 293 4.2

  Total 6915 100

Religion

  Christian 2190 31.7

  Muslim 4712 68.1

  Traditional 13 0.2

  Total 6915 100

 Marital status

  Married 5750 83.2

  Single 566 8.2

  Widows/widowers 599 8.7

  Total 6915 100

Occupation

  Unemployed 501 7.2

   Civil servant 904 13.1

  Selfemployed 4077 59.0

  Students 1084 15.6

  Farmer 349 5.1

  Total 6915 100

 Income (N)

  <18,000 5735 82.9

  18,000–45,000 968 14.0

  >45,000 212 3.1

  Total 6915 100

         Official exchange rate by the Central Bank of Nigeria is

$1–$N306.
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       fasting blood glucose were mea sured using standardized in-

        struments. A stadiometer was used to measur e height with

       the respondent standing upright without foot wares and

         against the wall with the feet together and the respondent

        gazing forward. The weighing scale was used to measure

       the weight with the respondents wea ring light clothing

    and removing their foot wears.

       The World Health Organization criteria for diab etes were

        used. The fasting plasma glucose of the respondents was

      classified as normal ( 6 mmol /L), prediabetes (6.1–

        6.9 mmol/L), and diab etes ( 7 mmol/L). Th e body mas s

         index (BMI) was cal culated by dividing the weight in kilo-

        grams by the square of the height in meters.
22

 BMI was

 Table 2

     Association between hypertension and sociodemographic factors

       Variables Blood Pressure in mmHg Chi Square -valueP

< <120/ 80

(Normal)

120–139/80–89

(Prehypertension)

140–159/96–99

(Hypertension)

 Age group

         18–35 y 1262 (93.7) 883 (30.4) 270 (10.1) 2.976 .001<

       36–60 y 35 (4.1) 1810 (62.3) 2347 (88.1)

       >60 y 29 (2.2) 212 (7.3) 47 (1.8)

      Total 1346 (100) 2905 (100) 2664 (100)

Sex

        Male 1137 (97.8) 1562 (53.8) 538 (20.2) 2.195 <.001

      Female 29 (2.2) 1343 (46.2) 2126 (79.8)

      Total 1346 (100) 2905 (100) 2664 (100)

Education

          No formal education 1317 (30.0) 2062 (97.8) 1004 (71.0) 3.200 <.001

       Primary 0 (0) 334 (0.0) 10,751 (15.2) 1.666

      Secondary 0 (0) 234 (0.0) 487 (8.1)

      Tertiary 29 (9.9) 166 (2.2) 98 (5.7)

      Total 1346 (100) 2905 (100) 2664 (100)

Religion

        Christian 1024 (76.1) 969 (33.4) 197 (7.4) 1.971 .001<

      Muslim 322 (23.9) 1924 (66.2) 2466 (92.6)

      Traditional 0 (0) 12 (0.4) 1 (0.0)

      Total 1346 (100) 2905 (100) 2664 (100)

 Marital status

        Married 1346 (100) 2518 (86.7) 1886 (70.8) 9.788 .001<

      Single 0 (0) 37 (1.3) 529 (19.9)

      Widows/widowers 0 (0) 350 (12.0) 249 (9.3)

      Total 1346 (100) 2905 (100) 2664 (100)

Occupation

        Unemployed 0 (64.0) 132 (3.4) 369 (4.6) 3.832 .001<

       Civil servant 219 (16.3) 656 (22.6) 29 (1.1)

      Self-employed 266 (19.8) 1868 (64.3) 1943 (72.9)

      Student 861 (0.0) 100 (4.5) 123 (13.9)

      Farmer 0 (0.0) 149 (5.1) 200 (7.5)

      Total 1346 (100) 2905 (100) 2664 (100)

 Income (N)

        < <18,000 1317 (97.8) 2408 (82.9) 2010 (75.5) 6.277 .001

      18,000–45,000 7 (0.5) 314 (10.8) 647 (24.3)

      >45,000 22 (1.6) 183 (6.3) 7 (0.3)

      Total 1346 (100) 2905 (100) 2664 (100)

  Figure 1. Hypertension.
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     classified as malnut rition ( 18.5), normal (18.5– 24.9),<

    overweight (25–29.9), and obese (30– 40).
23

 Blood pres-

         sure was taken from the nondominant arm after 10 minutes

         of rest using appropriate cuff size and Accoson brand of

    mercury sphygmomanometer. Systolic blood pressure

        (SBP) and diastolic blood pressure (DBP) were the first

       and the fifth koroko ff sounds , respectively. Three conse cu-

         tive mea surements were made at an interval of 2 minutes

         after a 10-minute rest. The mean SBP and DBP determined

         from the second and third measurements were used for the

      data analysis. Hypertension was defined as SBP

           140 mmHg and/or DBP 90 mmHg or being on drug

  therapy for hyperten sion.

        The data were analyzed using the Statistical Packages for

      Social Sciences (SPSS), version 20 statistical software

       (SPSS Inc. Chica go, IL, USA). For continuous variables,

       means and sta ndard deviations were calculated, and the

       means were compared using the independe nt sample t

         test. Pearson Chi-square tes t was used to analyze the rela-

     tionship between hypertension and sociodem ographic vari-

       ables. Pearson correlation coefficient test was used to

      determine the relationship between blood pressure, age,

        and anthropomet ric variables. Values of .05 wereP <

  considered statistically significant.

Results

        A total of 10,000 respondents participated in this study,

          1000 from each of the 10 local government areas of the

       geopolitical zone. However 6915 had analyzable data; the

        remaining 3085 could not be analyzed due to incomplete

       data. The mean age of the respondents was

        55.20 15.70 years, minimum of 18 while maximum

       was 95. The mean weight in kilograms was

        60.80 15.40; minimum was 39.9 while maximum was

          126.6. The mean SBP in mmHg was 138 27.81, whe reas

          the mean DBP was 86.13 14.39. The mean fasti ng blood

      glucose in mmol /L was 5.51 2.21.

        Table 1 shows the demogra phic char acteristics of the re-

     spondents. There was female prepo nderance. Majority

         63.4% had n o formal education. They were mainly self em-

      ployed (59.0%). Majority of the participants (82.9%)

         earned less than N18,000 ($59) per month which is the

       minimum wage in the public serv ice in Nigeria.

        Table 2 shows that high blood pressure was common

         (88.1%) above 36 years, more in the female (79.8%) than

      male, among those with nonformal education (71.0%)

        and especia lly in those with inco me less than N18,000

(75.5%).

         Figure 1 shows the blood pressure pattern of the respon-

       dents. Forty two percent were prehypertens ive, 38.5% hy-

      pertensive, and 19.5% had normal blood pressure.

        Ta b l e 3 s h o w s t h e r e l a t i o n s h i p b e t w e e n B M I a n d h y -

     p e r t e n s i o n . M a l n o u r i s h e d r e s p o n d e n t s h a d t h e h i g h e s t

      n u m b e r o f h y p e r t e n s ives ( 5 6. 6 %) . Th is w a s st at ist ic a ll y

s i g n i fi c a n t .

      Table 4 shows the relationship betw een hypertension

       and diab etes. Many of th e hyperte nsives were diab etic

      (84.3%), whereas many of the preh ypertensives wer e

prediab eti c.

 Table 3

    Association between BMI and hypertension

  BMI in Kg/m
2

      Blood Pressure mm Hg Chi-Square Test -valueP

< <120/ 80

(Normal)

120–139/80–89

(Prehypertension)

140–159/96–991

(Hypertension)

         < <18.5 (malnutrition) 1286 (95.5) 1594 (54.9) 1509 (56.6) 8.959 .001

       18.5–24.9 (normal) 60 (4.5) 693 (23.9) 468 (17.6)

       25–29.9 (overweight) 0 (0) 364 (12.5) 236 (8.9)

       30– 40 (obese) 0 (0) 254 (8.7) 451 (16.9)

      Total 1346 (100) 2905 (100) 26,649 (100)

 Table 4

    Association between diabetes and hypertension

         FBG in mmol/L Blood Pressure in mmHg Chi Square -valueP

< <120/ 80

(Normal)

120–139/80–89

(Prehypertension)

140–159/96–99

(Hypertension)

         6 (normal) 1332 (98.9) 194 (6.7) 202 (7.6) 2.161 .001<

       6.1–6.9 (prediabetes) 9 (0.7) 2603 (89.6) 216 (8.1)

       7 (diabetes) 5 (0.4) 108 (3.7) 2246 (84.3)

      Total 1346 (100) 2905 (100) 2664 (100)

   FBG, fasting blood glucose.
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       Table 5 shows the association betwee n hyper tension and

      family history of hypertension. Among the hypertensives,

         43.3% had a family history of hypertension. This is statis-

 tically significant.

       Table 6 shows the association betwee n hyper tension and

      impaired vision. Among the hyper tensive, 53.8% had

     impaired vision. This is statistically significant.

Discussion

         The purpos e of the study was to determine the prevalence

        of high blood pressure and associated risk factors among

         indigenes of Oke-ogun, Oyo state. In this study, there was

        female preponderance. This was similar to the findings of

  Ikeoluwapo et al,
24

  Daniel et al,
25

   and Ade diran et al
26

in

         Nigeria. A stud y carried out in Kumasi, Ghana by Cappucio

 et al,
27

     as well as Mufunda et al,
28

   shows that men have

         higher blood pressure than women. This is cont rary to the

        findings in our study. The highest proportion (70.8% ) of

      hypertensive patients was found among the married

respondents.

         Majority had no formal education and were of low socio-

        economic group. Abject poverty and poor had been re-

      ported as contributory to high blood pressure.
29

 The low

        income also contributed to the high degree of malnutrition.

          This is in agreement with previous reports that BMI is a

   positive predictor of hyperten sion.
30–34

  Contrary to the

         usual knowledge that obesity is a major cause of hyperten-

        sion; in Oke-O gun, malnutrition is the underlying risk fac-

  tor for hyperten sion.

       The overall prevalence of hypertension among the Oke -

         Ogun indigenes was high. This was highe r than the preva-

          lence reported in most other stud ies in the south west and

  Nigeria in general .

        Hypertension was found to be associa ted with a family

       history of hyper tension among the study population. This

         was in agreement with the findings of Isezuo et al,
35

Miji-

  nyawa et al,
36

   and Alabi et al
37

    but contrasted with that of

  Olatunbosun et al.
38

      Our result showed that a family history

       of hyper tension was a significa nt predictor of hypertension .

         This explains the role of genetics in the path ophysiol ogy of

 primary hypertension .

Conclusion

        Oke-Ogun , geopoliti ca l zone of Oyo state, has a high

      prevale nce of hypert ension whi ch was hithert o unreport ed .

       Many of the hypert ensives wer e diabeti c and gross ly

      malnourish ed becau se of their low socioe conomic status.

         This result und erscores the need for urgent ste ps to c reate

      hyperte nsive-diabeti cs clinics in Oke-og un and to create

     awareness and implem ent intervention for prevention,

       early dete ction, and tre atment of hyperte nsion and diab etes

        as wel l as improving the soci oeconomic status of th e

people.

  Limitations and Strength

        The diagnosis of hypertension was mad e based on a

        mean of two blood pressure measur ements at a sitting.

       This usually requires three separat e mea surements at one-

      month interval. ‘‘White coat’’ hypertension arising from

         fright and apprehension or both could not be ruled out.

       This may have affected the overall prevalence. Glycocy-

        lated hem oglobin would have been preferred to FBG. Dia-

       betes was diagnosed fol lowi ng two abnormal, more than

       7 mmol/L of FBG on two different occasion s.

 Table 5

       Association between hypertension and family history of hypertension

         Blood Pressure in mm Hg Family History Chi Square -valueP

 No Yes

       < < <120/ 80 (normal) 1286 (20.9) 60 (7.9) 71.966 .001

     120–139/80–89 (prehypertension) 2538 (41.2) 367 (48.8)

     140–159/96–99 (hypertension) 2338 (37.9) 326 (43.3)

    Total 6162 (100) 753 (100)

 Table 6

     Association between hypertension and impaired vision

     Hypertension Impaired Vision Chi Square -valueP

 No Yes

       < < <120/ 80 (normal) 1232 (19.4) 114 (20.7) 75.749 .001

     120–139/80–89 (prehypertension) 2765 (43.4) 140 (25.5)

     140–159/96–99 (hypertension) 2368 (37.2) 296 (53.8)

    Total 6365 (100) 550 (100)
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