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Abstract 39 

Background and objectives: There is paucity of reliable information on knowledge about hypertension 40 

and cardiovascular diseases (CVD) risk factors in the general population in Nigeria. This information is 41 

crucial to the development and implementation of primary and secondary strategies for CVD prevention in 42 

this underserved community. This study assessed the level of awareness, basic knowledge and 43 

management of hypertension and CV risk factors among people living in rural south western Nigeria. We 44 

also sought to identify gaps in knowledge and understanding of hypertension and CV risk factors in this 45 

population.  46 

Methods: A population based cross-sectional survey was conducted in Egbeda local government area of 47 

Oyo State, Nigeria. Structured questionnaire was used to interview 2000 subjects in order to assess 48 

knowledge of various aspects of modifiable CV risk factors. We determined the percentages of 49 

respondents correctly answering the questions pertaining to various aspects of CVD and its risk factors.  50 

Results: A quarter of the respondents had no formal education, 67% had primary level education, whilst 51 

8% had above primary level education. The commonest source of medical information was the 52 

family/friend/opinion leaders of trusted groups in 1198(59.9%), the media (including radio, public 53 

enlightenment programmes, and newspapers) in 492(24.6%), and the doctor/nurse/health worker in 54 

183(9.1%) of the respondents. The overall knowledge of CVD and its risk factors was poor. About 56% of 55 

the respondents could not identify a single risk factor. Of those who were able to, only a few could 56 

correctly identify the relationship between CV risk factors and CVD with a lot of misconceptions. The 57 

common CV risk factors known in decreasing order of frequency among respondents were stress 58 

(42.7%), tobacco use (36.2%), hypertension (16.2%), diabetes (5.4%), excessive salt intake (2.8%), low 59 

consumption of fruits and vegetables (1.7%), obesity (1.6%), lack of exercise (1.2%), and dietary fat 60 

(1.1%). About 99% of the subjects were unaware that excess weight around the waistline increased the 61 

risk of CVD. The predictors of good knowledge of hypertension and other CV risks were: a tertiary level of 62 

education 3.11 more than uneducated (95% CI 2.06-7.14); a positive family history of CVD 1.76 more 63 

than no family history of CVD (95% CI 0.69-8.50); and history of diabetes mellitus 1.52 (95% CI 0.16-64 

3.70).  More than half (59.7%) of the study population had never had their BP measured before the study. 65 
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None of them had had a cholesterol check before and 92.9% of them had never had their blood or urine 66 

sugar tested. Except for low dietary salt intake in 50.8% of the self reported hypertensives, the use of 67 

non-pharmacological interventions was generally low in the management of those who had CVD.  68 

Conclusion: Our study confirms a limited knowledge and misconceptions of CVD and its risk factors in 69 

this population. Early detection and preventive practices were significantly lacking due to these gaps in 70 

knowledge. It is interesting to note that this is a low risk, rural population and reinforcement of their 71 

healthy CV lifestyle will reduce the rate of epidemiologic transition.  There is an urgent need to design and 72 

implement culturally appropriate public awareness, health educational and health promotional 73 

programmes about CV risk factors and CVD for this community which can be adapted for other rural 74 

population in the country. This will reduce the burden of CVD in Nigeria. 75 

Key words 76 

Cardiovascular disease, cardiovascular risk factors, hypertension, knowledge, Nigeria.  77 
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Background and objectives  89 

Cardiovascular disease (CVD) and hypertension are examples of non-communicable diseases (NCD) 90 

considered the next epidemic in Nigeria, due to the rapid epidemiological transition taking place. 1 In a 91 

national survey of NCD, only about a third of hypertensives were aware of their condition. 2 Of those 92 

aware, only half were on any form of treatment, and of those that were on treatment, less than one third 93 

were effectively controlled. The level of awareness, treatment and control of hypertension is relatively low 94 

world-wide.3, 4 Apart from poor compliance to treatment, other factors may be contributory, such as, lack 95 

of access to health care and non-adherence to therapeutic guidelines by the health care giver/provider. 5, 
96 

6 Among the reasons for lack of recognition and control of hypertension in Nigeria may be the lack of 97 

knowledge about hypertension and other cardiovascular (CV) risk factors with their complications. Many 98 

are unaware of the risks associated with allowing asymptomatic conditions to remain untreated and often 99 

lack motivation to change their lifestyle and comply with treatment. Also, primary care physicians may fail 100 

to recognize the importance of early and aggressive treatment to achieve goals. Lack of knowledge of 101 

appropriate target BP has been shown to be associated with poor BP control.7 Better knowledge has 102 

been shown to improve adherence to lifestyle changes and medication.8  103 

Studies on knowledge about hypertension and cardiovascular diseases (CVD) risk factors in the general 104 

population are lacking in Nigeria. Such knowledge is important in policy formulation for prevention and 105 

management. We set out to examine the level of basic knowledge, to identify gaps in knowledge and 106 

understanding of hypertension and CV risk factors among people living in rural south western Nigeria. 107 

The level of awareness and management of CV risk factors and CVD in this population was also 108 

assessed. Identification of gaps in knowledge can aid in the development of health education and health 109 

promotion materials that can be utilized in the community to fill the deficiencies. These will increase the 110 

knowledge of the public locally about hypertension and other CV risk factors.  111 

Methods  112 

This work was part of a community-based descriptive, non-interventional, cross-sectional survey of 113 

cardiometabolic risk factors conducted from December 2002 to November 2005 in Egbeda Local 114 

Government Area (ELGA), a rural community in southwestern Nigeria. A complete description of the 115 
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design and scope of this study is presented elsewhere. 9 The study protocol was evaluated and approved 116 

by the Ethics of Human Research Committee of the Oyo State Ministry of Health. A systematic random 117 

sample of dwellings was selected from lists drawn up by field enumerators. Consecutive eligible adults 118 

were selected as the respondent. Maximum of three respondents were chosen per household. 119 

Community health extension workers (CHEW) collected the data for the study after being trained in basic 120 

interviewing techniques and standard methods of obtaining physical measurements. Individual consent 121 

was obtained verbally and where possible by written consent.  122 

Each subject was taken through structured questionnaire and physical assessment using hypertension as 123 

an entry point. Information obtained included demographic profile (age, sex), socioeconomic profile 124 

(educational and income level), self-reported cardiac risk factors (smoking, level of physical activity, salt 125 

intake, fruit and vegetable intake and family history), and pre-existing cardiovascular conditions and 126 

complications (hypertension, diabetes mellitus, ischaemic heart disease, stroke, kidney disease). 127 

Knowledge of hypertension and other CV risk factors were determined using a set of multiple responses 128 

and yes/no type of questions. They were also asked about their sources of such information. The 129 

questionnaire was initially developed in English, translated to Yoruba and back-translated to English to 130 

check for consistency. The data obtained were analyzed using SPSS version 13.0 software (SPSS Inc., 131 

Chicago, Illinois, USA). Descriptive analysis of the variables was performed to process the data as tables. 132 

Continuous variables were described by calculating the means and SD. Categorical variables were 133 

described using frequency tables.  134 

Results  135 

The characteristics of the 2,000 people who responded to the survey, stratified by BP groups are shown 136 

in Table 1. Only 8.0% of the subjects had above primary level education, whilst 67.0% had primary level 137 

education. The remaining 25% had no formal education. Three hundred and eight respondents (15.4%) 138 

had a family member suffering from hypertension or other CVD. The commonest source of medical care 139 

was the primary health centre/health post in 360(18.0%), the hospital in 31(1.5%), the patent medicine 140 

store in 284 (14.2%), and traditional medicine in 277(13.8%) of the respondents. The commonest source 141 

of medical information was the family/friend/opinion leaders of trusted groups in 1198(59.9%), the media 142 
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(including radio, public enlightenment programmes, and newspapers) in 492(24.6%), and the 143 

doctor/nurse/health worker in 183(9.1%) of the respondents.  144 

Except for the overall knowledge for clinical features of stroke which was 21.9% and poor vision, 21.8%, 145 

the knowledge of the clinical features of other conditions including heart failure and kidney failure was 146 

poor (Table 2). Although about 44% of the respondents could identify modifiable risk factors for CVD, only 147 

a few could correctly identify the relationship between the two. The common CV risk factors known in 148 

decreasing order of frequency among respondents were stress (42.7%), tobacco use (36.2%), 149 

hypertension (16.2%), diabetes (5.4%), excessive salt intake (2.8%), low consumption of fruits and 150 

vegetables (1.7%), obesity (1.6%), lack of exercise (1.2%), and dietary fat (1.1%). More than 99% of the 151 

subjects were unaware that excess weight around the waistline increased the risk of CVD.  One thousand 152 

one hundred and twenty one (56%) could not identify a single risk factor. Only 10.5% of the respondents 153 

considered hypertension to be a potentially life threatening condition, 5.8% knew that it is mostly a silent 154 

disease, whilst 2.7% knew that treatment is for life. Less than 1.5% knew that BP is high when over 155 

140/90mmHg and 0.8% had an idea of what their BP was at the time of the study.  156 

Table 3 shows the use of health facilities by the participants. More than half (59.7%) of the study 157 

population had never had their BP measured before the study. About 10.0% had their BP measured 158 

during their last 1-4 visits to a health facility. None of them had had a cholesterol check before and 92.9% 159 

of them had never had their blood or urine sugar tested. Among the reasons identified for not taking 160 

advantage of the free health care available to the community were: the working hours at their farms and 161 

trade coincided with that of the primary health clinics; the health care providers and the care seekers 162 

advocated only intermittent, symptom-led treatment; and many subjects associated high BP with physical 163 

symptoms, taking medication only when they feel unwell. 164 

The current interventions in the management of self reported hypertensive subjects are as shown in 165 

Table 4. Of the fifty nine subjects, only 18.6% of them were on BP lowering medications and 6.7% had 166 

access to home monitoring devices.  Except for low dietary salt intake in 50.8% of self reported 167 

hypertensives, the use of non-pharmacological interventions was generally low in their management. 168 

None of them was enrolled in a smoking cessation programme, neither was anyone on statins since 169 

blood cholesterol had never been measured in any of them.  170 
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Table 5 shows the predictors of good knowledge of hypertension and other CV risks. These were a 171 

tertiary level of education 3.11 more than uneducated (95% CI 2.06-7.14); a positive family history of CVD 172 

1.76 more than no family history of CVD (95% CI 0.69-8.50); and history of diabetes mellitus 1.52 (95% 173 

CI 0.16-3.70).  174 

Discussion  175 

The main health problems identified within the population studied were maternal and infant welfare, 176 

malaria and diarrhea. The free health care available to the community appeared to be geared towards 177 

symptom-led treatment especially of communicable diseases. Not much was being offered in the area of 178 

NCDs by the health care providers. Family, friends and opinion leaders of trusted groups were the major 179 

sources of information regarding general health information including CVD. Although we did not look into 180 

respondents’ satisfaction with the information provided, we saw an urgent need to conduct regular 181 

counseling sessions on how to provide relevant information about CVD using faith based organizations 182 

and age/social groups. There was also a need to direct their attention to doctors and nurses as more 183 

reliable and accurate sources of information.  184 

Our study demonstrates a general lack of knowledge about modifiable CVD risk factors in this sample of 185 

adults living in rural southwestern Nigeria. Our findings are consistent with the study in a cohort of 186 

Nigerian hypertensives whose knowledge was found to be particularly poor10. However, this is 187 

considerably different from what has been reported in Western countries where the knowledge base is 188 

high11. About 56% of the subjects were unable to identify a single risk factor. Those who identified stress 189 

and tobacco use did so only on the basis of social issues and cultural norms, admitting that these factors 190 

were generally bad in themselves not necessarily knowing them as CVD risk factors. The most correctly 191 

identified CVD risk factor was hypertension (16.2%) possibly because of the prevalence of the condition9. 192 

Knowledge about other CVD risk factors was generally poor including diabetes (5.4%), excessive salt 193 

intake (2.8%), low consumption of fruits and vegetables (1.7%), obesity (1.6%), lack of exercise (1.2%), 194 

dietary fat (1.1%), and excess weight in the waistline (0.1%). It is interesting to note from our previous 195 

study 9 that other than hypertension and stroke, this a low risk, physically active population with a low 196 

prevalence of obesity, smoking and good lipid profile. With the rapid epidemiologic transition in the sub 197 

region, this risk profile can change with adverse effects. This is why it is pertinent to determine their 198 
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knowledge of CV risk factors with the aim of reinforcing appropriate healthy lifestyle. There is an urgent 199 

need for public enlightenment program by way of health education and promotion which will focus on 200 

preventing this population from acquiring adverse risk profile. 201 

A relatively poor knowledge about modifiable risk factors for coronary heart disease has been seen in 202 

other studies on Asians 12. A study conducted in the US also reported that only 15% of the subjects 203 

recognized lack of exercise as a cause of heart disease 13.  204 

In this study the knowledge about symptoms of CVD was generally poor as only 21.9% of the 205 

respondents could identify stroke and thus promptly seek medical help. Stroke was found to be the most 206 

familiar disorder in this population and this was attributed to the fact that some had seen this disorder 207 

occurring before in family and friends and could easily recognize its features. Only about 1% or less of the 208 

population studied knew the symptoms of heart attack, heart failure or kidney failure. Inability to recognize 209 

these symptoms may be associated with delay in seeking medical care with worse clinical outcome. 210 

Knowledge of the clinical features of hypertension is particularly poor as less than 6% considered it to be 211 

mostly a silent disease. This finding is similar to that obtained in a study carried out in Nigerian 212 

hypertensives who demonstrated inadequate knowledge about hypertension10. Less than 3% of our study 213 

population believed that treatment of hypertension is throughout life and this proportion is a far cry from 214 

that obtained in a previous study amongst Nigerians where one third was aware that treatment should be 215 

life-long2. Previous studies in developed countries such as Canada and Australia also noted a lack of 216 

public awareness and misconceptions about hypertension and hypertensive complications 14, 15. In our 217 

study, only 1.4% of the respondents were able to define hypertension and only 0.8% had an idea of what 218 

their BP is. This proportion is abysmally low, meaning that hypertension education appears grossly 219 

inadequate in this respect.  220 

The current interventions in self reported hypertensives showed that less than a fifth (18.6%) of our study 221 

population was on BP lowering medications. Our finding is lower than a third that were found to be on 222 

treatment in a similar survey carried out in Nigeria2. We found that the hypertensives were not only 223 

inadequately treated with medications, the use of non-pharmacological interventions such as weight 224 

reduction and increased physical activity was generally low in their management. None of them was 225 

enrolled in a smoking cessation programme, neither was anyone on statins since blood cholesterol had 226 
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never been measured in any of them. The restriction of salt in the diet in 50.8% of the self reported 227 

hypertensives was however encouraging and we believe that this type of behavior should be encouraged 228 

for the rest of their families and friends.  229 

Knowledge of cholesterol was virtually absent in our study and none of the subjects have had their 230 

cholesterol measured before and as such could not say what the levels should be. About 97% had never 231 

checked their blood or urine sugar before.  Also about 60% had never measured their BP before the 232 

study. In a study in USA, knowledge of cholesterol levels and targets was poor and cholesterol education 233 

efforts appeared inadequate 16. 234 

Limitations of this study: We did not access the barriers responsible for the low knowledge and lack of 235 

information on CVD. The strength of our study was the high response rate. 236 

Conclusions 237 

Our study suggests a lack of public awareness and misconceptions about the nature, symptoms, risk 238 

factors and complications of CVD. Early detection and preventive practices were significantly lacking due 239 

to these gaps in knowledge. Part of our recommendation from this study is that health care providers 240 

should receive CV health related training and effectively communicate CVD prevention and treatment 241 

messages with care seekers. Results from this study can be utilized urgently in designing and 242 

implementing comprehensive public awareness, health educational and health promotional programmes 243 

about CVD for the community which can be adapted to other rural population in the country. Specific 244 

public health strategies should be developed to deliver these messages to people with low levels of 245 

education in mind in underserved communities. Efforts should be made to engage this community in 246 

prevention programmes that promote CV health which are adaptable to their cultural norms.   247 
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Table 1: Sociodemographic characteristics of study sample by blood pressure group  306 

 Characteristics                                             Blood Pressure Groups                                                                                                       307 

                                                      Normotensives      Incidental Hypertensives      Self reported 308 

Hypertensives  309 

                                                       (n=1585)                      (n=356)                                 (n=59)        310 

Age (yr) ±SD                                     37.4 (±16.2)             39.9 (±20.5)                          48.9 (±11.1)                           311 

Men (%)                                         689 (34.5)                  163 (8.1)                                21 (1.0)                             312 

Women (%)                                    896 (44.8)                  193 (9.7)                                38 (1.9)   313 

Marital status (%) 314 

    Single                                            14   (0.7)                    47   (2.4)                             15 (0.7) 315 

    Married                                     1569 (78.5)                  293 (14.6)                             42 (2.1) 316 

    Divorced/separated/widowed          2   (0.1)                    16   (0.8)                               2 (0.1)                  317 

                          318 

Educational status (%)                    319 

   No formal education                    412 (20.6)                     66 (3.3)                              21 (1.0)                                                     320 

   Primary level                             1103 (55.1)                   207 (10.4)                            30 (1.5) 321 

   Secondary level                             67   (3.3)                     69 (3.4)                                5 (0.3)                                         322 

   Tertiary level                                   3   (0.2)                     14 (0.7)                                3 (0.2) 323 

                        324 

General health (self-reported) (%) 325 

   Excellent/very good                    200 (10.0)                     76 (3.8)                                1 (0.1)     326 

   Good                                          737 (36.8)                    149 (7.4)                              12 (0.6) 327 

   Fair                                             509 (25.4)                    118 (5.9)                              38 (1.9) 328 

   Poor                                            139 (6.9)                        13 (0.6)                               8 (0.4) 329 

  330 

Source of regular medical care (%) 331 

  PHC/Health post                          291(14.5)                       52 (2.6)                             17 (0.8) 332 

  Hospital                                        16  (0.8)                          7 (0.3)                              8 (0.4) 333 

  Patent medicine store                    83 (41.7)                     180 (9.0)                             21 (1.0) 334 

  Traditional medicine                   213 (10.6)                       61 (3.0)                               3 (0.1) 335 

  336 

Source of medical information (%) 337 

  Doctor/nurse                               112  (5.6)                        45 (2.2)                             26 (1.3) 338 

  Family/friend/OL                        971 (48.5)                      206(10.3)                           21 (1.0) 339 

  Media                                         398 (19.9)                        82 (4.1)                            12 (0.6) 340 

 341 

Family member suffering (%)  342 

   from hypertension or  343 

     cardiovascular disease             149 (7.5)                        130 (6.5)                            29 (1.5) 344 

  345 

 346 

 347 

 348 
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Table 2: Overall Knowledge of Symptoms of Complications of Hypertension and Cardiovascular 349 

Risk Factors in the study population 350 

                                                                          351 

                                                                             Good level of knowledge 352 

                                                                                        N=2000 (%)         353 

 354 

Knowledge of clinical features of  355 

       Stroke                                                              439 (21.9)                                       356 

       Heart attack or angina                                          8 (0.4) 357 

       Heart failure                                                       22 (1.1)                          358 

       Kidney failure                                                    11 (0.5) 359 

       Poor vision                                                      435 (21.8) 360 

       Diabetes                                                             57 (2.9) 361 

Knowledge of modifiable risk factors 362 

       Hypertension                                                  324 (16.2) 363 

       Diabetes                                                         109 (5.4) 364 

       Consumption of < 5 helpings                          35   (1.7) 365 

            of fruits and vegetables daily 366 

 367 

       Excessive salt intake                                       56   (2.8) 368 

       Dietary fat                                                       22   (1.1) 369 

       Tobacco use                                                  725 (36.2) 370 

       Lack of exercise                                              24   (1.2) 371 

       Obesity                                                           32   (1.6) 372 

      Excess weight in waistline                                  3 (0.1)  373 

       Stress                                                             854 (42.7) 374 

Knowledge of hypertension 375 

     Mostly a silent disease                                      116 (5.8) 376 

     Symptoms usually indicate TOD/ACC                39 (1.9) 377 

     It is a life threatening condition                         211 (10.5) 378 

     BP is high when over 140/90                              28 (1.4) 379 

     What own BP is                                                  16 (0.8) 380 

     Treatment is throughout life                               55 (2.7)  381 

   Associated clinical condition (ACC); Blood pressure (BP); Target organ damage (TOD)   382 
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 383 

Table 3: Use of Health Facilities  384 

 385 

 386 

  Characteristics                                                                                           n (%) 387 

                                                                                          NT           IH             SRH            Total 388 

                                                                                       (n=1585)     (n=356)      (n=59)       (n=2000) 389 

 390 

Number of visits to any health facility in past one year 391 

       0-1                                                                          1517(75.8)   263(13.1)    9(0.4)     1789(89.4) 392 

      2-4                                                                               67(3.3)       93(4.6)    50(2.5)        210(10.5) 393 

      ≥5                                                                                  1(0.1)         0 (0.0)     0(0.0)            1(0.1)   394 

 395 

Individuals whose BP was measured in the last*  396 

      Never checked before                                              984 (49.2) 210 (10.5)    0(0.0)    1194(59.7) 397 

      1-2 visits                                                                     79 (3.9)     46(2.3)     35(1.7)     160(8.0)                                                                                              398 

      3-4 visits                                                                   102 (5.1)     63(3.1)     41(2.0)     206(10.3) 399 

 400 

Individuals whose cholesterol has been measured in the past 401 

  Never checked before                                                  1585(79.2) 356(17.8) 58(2.9)   1999(99.9) 402 

  0-3 months                                                                         0(0.0)       0(0.0)      0(0.0)          0(0.0)       403 

  4-6 months                                                                         0(0.0)       0(0.0)      0(0.0)          0(0.0)       404 

  6months-1year                                                                   0(0.0)       0(0.0)      0(0.0)          0(0.0)                                                                                         405 

 406 

Individuals whose blood/urine sugar has been measured in the past 407 

  Never checked before                                                  1521(76.0) 305(15.2) 32(1.6)   1949(97.4) 408 

  0-3months                                                                          6(0.3)       1(0.1)     9(0.4)       16(0.8)                                                                                 409 

  3months-1 yr                                                                    11(0.5)     15(0.7)     9(0.4)       35(1.7)                                                                                 410 

 411 

NT (Normotensives); IH (Incidental hypertensives); SRH (Self reported hypertensives) 412 

*Visits other than study 413 

 414 

 415 

 416 

 417 

 418 

 419 

 420 

 421 

 422 

 423 
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Table 4: Current interventions in the self reported hypertensive subjects 424 

 425 

 426 

 Characteristic                                           Men                Women               All 427 

                                                              n=21(%)            n=38(%)            n=59(%)        428 

 429 

   BP medications                                      4(6.8)                   7(11.8)               11(18.6) 430 

   Home monitoring of BP                         2 (3.3)                  2 (3.3)                  4 (6.7) 431 

   Prescribed exercise                                 3(5.0)                    4(6.7)                 7(11.9) 432 

   Weight reduction if overweight                2 (3.3)                  5 (8.4)                7 (11.9) 433 

   Diet low in saturated fat                          0(0.0)                    2(3.3)                 2(3.3) 434 

   Diet low in salt                                     13(22.0)                17(28.8)             30(50.8) 435 

   Cholesterol medications                           0(0.0)                   0(0.0)                 0(0.0) 436 

   Low dose Aspirin                                    5(8.4)                   0(0.0)                 5(8.4) 437 

   Smoking/tobacco cessation                       0 (0.0)                  0(0.0)                 0(0.0) 438 

   Reduce stress                                        20 (33.8)                18 (30.5)            38(64.4) 439 

 440 

 441 

 442 

 443 

 444 

 445 

 446 

 447 

 448 

 449 

 450 

 451 

 452 

 453 
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Table 5: Factors associated with good knowledge of risk factors for heart disease  454 

Variable                                                   *OR (95%CI)                          455 

Age 456 

  <45y                                                         1.00  457 

  >45y                                                         0.64 (0.28-1.65) 458 

 459 

Sex  460 

  Male                                                         1.00  461 

  Female                                                     0.71 (0.35-1.42) 462 

 463 

Educational status 464 

   No formal education                               1.00 465 

   Primary level                                          0.69 (0.15-1.56) 466 

   Secondary level              1.43 (0.74-5.28) 467 

   Tertiary level                                          3.11 (2.06-7.14) 468 

 469 

Family history of CVD 470 

    No                                                          1.00 471 

    Yes                                                         1.76(0.69-8.50)                                         472 

 473 

Known hypertensive 474 

   No                                                          1.00 475 

  Yes                                                         1.23(0.51-2.89) 476 

 477 

Known diabetic 478 

   No                                                          1.00 479 

   Yes                                                         1.52 (0.16-3.70) 480 

 481 

History of stroke 482 

   No                                                          1.00 483 

  Yes                                                          0.68 (0.49-4.01) 484 

______________________________________________________________________ 485 

* Adjusted for age, sex, socioeconomic status 486 

 487 

 488 

 489 

 490 


