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Background: Metabolic syndrome is a cluster of different risk factors (abdominal obesity, insulin resistance,

high blood pressure, and high cholesterol) that predispose to the development of cardiovascular diseases.

African American women (AAW) are easily predisposed to metabolic syndrome due to higher levels of insulin

resistance. Various sociodemographic factors further contribute to higher prevalence.

Aim: This study evaluates the current prevalence of metabolic syndrome in AAW and identifies the related

sociodemographic risk factors.

Methods: The study utilized 2007�11 National Health and Nutrition Examination Survey (NHANES) data

sets from the Centers for Disease Control (CDC). The sample was divided into two groups: AAW with and

without metabolic syndrome. Sociodemographic, physical examination, laboratory parameters, and health

perceptions were compared between the two groups.

Results: Out of the available sample of 30,442 individuals, 1918 (6.4%) met the inclusion criteria (AAW,

age�20, non-pregnant women). The prevalence of metabolic syndrome was 47%. Older age, lower education

level, low socioeconomic status, unmarried status, low physical activity level, and smoking were associated

with higher prevalence of metabolic syndrome (pB0.001). The prevalence of borderline hypertension,

hypertension, diabetes, stroke, and cardiovascular diseases was significantly higher in AAW with metabolic

syndrome (pB0.001).

Conclusion: In spite of the focus on prevention of cardiovascular risk factors and elimination of ethnic and

gender disparities, metabolic syndrome is still widely prevalent in AAW and poses a threat to the goals of

Healthy People 2020.
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P
revention of cardiovascular diseases was a signifi-

cant challenge to achieve the goals and objectives

listed in Healthy People 2000 and 2010. The

objective to decrease the mortality from stroke and cardio-

vascular diseases was accomplished, but gender and ethnic

disparities still persist and continue to be a challenge to

Healthy People 2020 (1).

Metabolic syndrome is a combination of factors that

increase the prevalence and mortality of cardiovascular

diseases (2�4). The genetic basis of metabolic syndrome is

insulin resistance (5). African Americans are genetically

predisposed to metabolic syndrome because of higher

insulin resistance than other ethnic groups (6). Ethnic

and gender-based differences also exist in the prevalence

of acquired factors (dietary habits, higher prevalence of

obesity, and inadequate physical inactivity) that elicit

higher levels of insulin resistance in African American

women (AAW) (7�9).

Objectives of this study

1. Identify the current prevalence of metabolic syn-

drome in this high-risk population of AAW

2. Identify the prevalence of cardiovascular diseases in

AAW with metabolic syndrome

3. Identify the sociodemographic risk factors in the

AAW with metabolic syndrome.

Methods
We used the definition formulated by the National

Cholesterol Education Program (NCEP) expert panel’s

third report on detection, evaluation, and treatment of
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cholesterol in adults (Adult Treatment Panel (ATP) III)

that defined metabolic syndrome by using five criteria

(Table 1). The presence of three out of five clinical criteria

defines metabolic syndrome (10).

Data source

We retrieved the data from National Center for Health

Statistics (NCHS) data sets of the Centers for Disease

Control and Prevention (CDC) (11). The survey combines

interviews and physical examinations. The examination

consists of medical, dental, physiological measurements,

and some laboratory tests conducted in a mobile exam-

ination clinic (MEC). The fasting blood draws are taken

after an overnight fast of at least 9 h (11). We used the data

sets from 2007 to 2011.

Demographic variables

Demographic variables such as age (recategorized into

age groups: 20�40, 41�60, and 61�79 years), pregnancy

and marital status, educational level, and annual house-

hold income were recorded. Data of physical examination

variables such as body mass index (BMI), waist circum-

ference (cm), and blood pressure (mmHg) were recorded.

The average of the available blood pressure measure-

ments was computed to define current blood pressure

measurement.

All the participants were asked about their level of

physical activity. Health and Human Services defined

the physical activity in four categories (inactivity, low,

medium, and high activity levels), and the available data

were computed into these categories by a vigorous statis-

tical analysis (12).

Laboratory variables

Data of laboratory variables like fasting blood glucose

(mg/dl), HDL cholesterol (mg/dl), LDL cholesterol (mg/dl),

total cholesterol (mg/dl), triglyceride level (mg/dl), and

hemoglobin A1c (%) were recorded from the data set.

Definition of metabolic syndrome

A combination of different variables as listed below was

used to define the presence of metabolic syndrome as per

the ATP III definition (10).

a. Abdominal obesity, defined as waist circumference

]88 cm

b. Triglycerides ]150 mg/dL, or under medication for

high cholesterol

c. HDL cholesterol B50 mg/dL

d. Blood pressure ]130/]85 mmHg or under medica-

tion for high blood pressure or a preexisting diagnosis

of hypertension

e. Fasting glucose ]110 mg/dL or currently on insulin

or other medications for diabetes or a preexisting diag-

nosis of diabetes or hemoglobin A1c level �5.5% (13)

The number of criteria in each participant was recorded

and the sample was divided into two groups: with three or

more criteria (with metabolic syndrome) and less than

three criteria (without metabolic syndrome).

Health variables

The participants’ health status was identified from their

history of stroke, coronary artery disease, heart attack,

hypertension, prehypertension, diabetes mellitus, predia-

betes, and high cholesterol, and if they have a place to go

for routine health care. They were asked if they were

currently trying to lose weight, decreasing salt and fatty

foods and trying to increase physical activity. They were

labeled as smokers if they smoked at least 100 cigarettes

in their lifetime.

We used SPSS version 21.0 to analyze this complex

NHANES data. We analyzed between-group differences

on baseline characteristics by using chi-square test for

categorical variables and t tests for continuous variables.

We took the p-value as less than 0.05 for statistical

significance.

Results
A total of 30,442 people participated in the survey. Out of

them, 1965 met the inclusion criteria (African Americans,

non-pregnant, and age�19). Pregnant women (44) and

participants with extremely high BMI were excluded be-

cause waist circumference is one of the criteria to define

metabolic syndrome (Fig. 1).

The NHANES had a total sample of 30,442. Out of

them, 1965 met the inclusion criteria (African Americans,

non-pregnant and age�19). Pregnant women (44) and

three participants with extreme values of BMI were

excluded from the sample.

Table 1. Definition of metabolic syndrome

Criteria Defining level

Abdominal obesity (waist circumference)

Men �102 cm (�40 in)

Women �88 cm (�35 in)

Triglycerides ]150 mg/dl

HDL cholesterol

Men B40 mg/dl

Women B50 mg/dl

Blood pressure ]130/ ]85 mm Hg

Fasting blood glucose ]110 mg/dl

Note: The presence of three out of five criteria defines metabolic

syndrome. The definition was formulated by the National Cho-

lesterol Education Program (NCEP) expert panel on detection,

evaluation, and treatment of high blood cholesterol in adults (Adult

Treatment Panel III).

HDL, high-density lipoproteins.
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Prevalence of metabolic syndrome

Overall, the prevalence of metabolic syndrome in AAW

is 47% (901 out of 1918). All the five components of

metabolic syndrome are present in 14% of them and at

least four are present in 28.7% of AAW.

Table 2 illustrates the prevalence of components of

metabolic syndrome in AAW. We noticed a statistically

significant difference in the prevalence of all the five

components (or its equivalents) of metabolic syndrome

(pB0.001) between the two groups.

Sociodemographic characters

Table 3 describes the demographic characteristics of the

selected population. There seems to be a significant

difference in age of the AAW with metabolic syndrome

(mean�57.2, SD�14.3) and without metabolic syndrome

(mean�43.1, SD�16.8), pB0.001. The prevalence of

metabolic syndrome increases with an increasing age

(45.6% in �60 years age group compared with 14.2% in

20�40 years age group). The prevalence of metabolic

syndrome varied by marital status, pB0.001. The syndrome

was more prevalent in AAW whose highest educational level

is high school or lesser, pB0.001. A lower household

income (B$20,000) was significantly associated with

higher prevalence of metabolic syndrome (36.3%),

p�0.009. Women with low physical activity had higher

prevalence of metabolic syndrome as compared to medium

and high physical activity levels, pB0.001. Out of the study

population, 69.1% of the women without metabolic

syndrome never smoked as compared with 58.6% of the

women with the syndrome.

Almost 95.7% of the women with metabolic syndrome

had access to health care as compared to 90.0% without

metabolic syndrome, pB0.001. About 89.3% of AAW

with syndrome used an outpatient clinic or a health

center for routine visits; which was significantly more

than the women with metabolic syndrome (81.5%).

Prevalence of medical conditions
The physical examination, laboratory parameters, and

medical comorbidities of the sample are described in

Table 4. BMI, waist circumference, systolic blood pressure,

diastolic blood pressure, fasting glucose level, total

cholesterol, hemoglobin A1c level, triglyceride, and LDL

cholesterol levels were significantly higher in the AAW

with metabolic syndrome (pB0.001). HDL or good

cholesterol level was significantly lower in AAW with

metabolic syndrome (pB0.001). We observed a significant

difference in the prevalence of borderline hypertension,

essential hypertension, prediabetes, dyslipidemia, diabetes

mellitus, coronary artery disease (angina, history of heart

attacks, etc.), and stroke in AAW with and without the

syndrome (pB0.001).

Discussion
The NHANES data from 1988 to 1994 showed that the

prevalence of metabolic syndrome was about 20.9% (14)

and it increased to 39.4% as per the 2003�2006 NHANES

census (15). Our study, which utilizes NHANES data

from 2007 to 2011, shows that the prevalence has, in fact,

increased to 47%. We had a sample of 1918 AAW as

compared to the reference studies that had sample of

600�700.

In December 2010, Department of Health and Human

Services launched the Healthy People 2020 with four

overarching goals. Cardiovascular disease prevention will

continue to be a significant challenge to achieve these

goals (16).

This increasing prevalence could be explained by the

epidemic of obesity. Among African Americans, women

had about 57% higher prevalence of obesity than men (17).

Some studies report that missing data in health records

had led to an underdiagnosis of metabolic syndrome (18).

Issues with health insurance and inadequate access to health

care were listed as other reasons for this diagnosis (19).

The contribution of metabolic syndrome to cardiovas-

cular mortality is very complex. There is a strong influence

Fig. 1. Final sample used for analysis.

Table 2. Prevalence of the metabolic syndrome components

in AAW

Metabolic syndrome

component or its

equivalent

AAW without

metabolic

syndrome

(N�1,017)

N (%)

AAW with

metabolic

syndrome

(N�901)

N (%) p

Waist circumference 502 (49.4) 808 (89.7) B0.001

BP ]130/85 mmHg 350 (34.4) 780 (86.6) B0.001

Triglycerides ]150 mg/dL 19 (1.9) 526 (58.4) B0.001

Fasting blood sugar

]110 mg/dL

202 (19.9) 748 (83) B0.001

HDL 550 mg/dL 159 (15.6) 659 (73.1) B0.001

AAW, African American women; BP, blood pressure; HDL,

high-density lipoproteins.
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of many variables on obesity like lifestyle; quality of care,

access to care, social constraints, etc (20). The mean age

of diagnosis in our study was 57.2 years. Prevalence of

metabolic syndrome increases with age as aging per se

increases insulin resistance, hormonal alterations, and

body fat (21). These innate genetic factors are inevitable,

and focus on prevention of metabolic syndrome should

rely on modification of sociodemographic factors from a

very early age. Like in our study, there are earlier reports

saying that marital status seems to influence the preva-

lence, and high-quality marriages are at lower risk of

developing the syndrome (22). Out of the study popula-

tion, 29.6% of AAW with metabolic syndrome had less

than high school education in our study. Lower educa-

tional levels are associated with decreased levels of self-

efficacy to physical activity (23). Our study also shows

that prevalence is higher in AAW with annual household

income less than $20,000. Lower income and unsafe envi-

ronment may limit access to structured exercise facilities

and discourage exercise in AAW (24). Cigarette smoking

has been described as both a causal and associated factor

of metabolic syndrome, and the overall cardiovascular risk

increases with cigarette smoking (23).

Many studies have described BMI as a strong predictor

of metabolic syndrome (25). There is a greater stigma

toward obesity among white women as compared with

black women and being thin was not an indicator of health

for black women (26). In a study, AAW lost less weight

during an intensive weight loss phase as compared to white

women (26). This presents the difficulty in weight loss and

maintenance in AAW by behavioral lifestyle interventions.

Our study shows that the prevalence of hypertension,

diabetes, cardiovascular diseases, and cerebrovascular

Table 4. Sociodemographic characteristics of AAW with and

without metabolic syndrome

Sociodemographic

variable

AAW without

metabolic

syndrome

N (%) or

mean (SD)

AAW with

metabolic

syndrome

N (%) or

mean (SD) p

Age categories

20�40 years 494 (48.6) 128 (14.2) B0.001

40�60 years 339 (33.3) 362 (40.2)

�60 years 184 (18.1) 411 (45.6)

Age, mean (SD) 43.1 (16.8) 57.2 (14.3) B0.001

Marital status

Single 275 (27) 289 (32.1) 0.016

Married 742 (73) 612 (67.9)

Education level

Less than high school 214 (21.1) 267 (29.6) B0.001

High school 581 (57.2) 523 (58.1)

College or above 219 (21.6) 111 (12.3)

Annual household

income ($)

B20,000 165 (28.2) 181 (36.3) 0.009

20,000 to 45,000 189 (32.1) 160 (32.0)

�45,000 233 (39.7) 158 (31.7)

Physical activity

Low activity 183 (27.2) 218 (41.9) B0.001

Medium activity 146 (21.7) 100 (19.2) B0.001

High activity 343 (51.0) 202 (38.8) B0.001

Access to health care 920 (90.0) 867 (95.7)

Yes 97 (9.5) 34 (3.8)

No 829 (81.5) 805 (89.3)

Routine health-care place 188 (18.5) 96 (10.7)

Health-care center

Others

Smoking

Never smoker 703 (69.1) 528 (58.6) B0.001

Ex-smoker 79 (7.8) 170 (18.9)

Current smoker 235 (23.1) 203 (22.5)

AAW, African American women.

Table 3. Physical examination, laboratory parameters, and

comorbidities of the sample

Parameters

AAW without

metabolic

syndrome

mean (SD)

or n (%)

AAW with

metabolic

syndrome

mean (SD)

or n (%) p

Physical examination variables

BMI 29.6 (7.6) 34.4 (8.3) B0.001

Waist circumference (cm) 94.3 (16.1) 108.3 (15.2) B0.001

Systolic BP (mm Hg) 120.2 (19.1) 132.5 (21.5) B0.001

Diastolic BP (mm Hg) 120.2 (19.1) 132.5 (21.5) B0.001

Laboratory parameters

Fasting glucose (mg/dl) 88.7 (20.2) 118.4 (65.1) B0.001

HDL cholesterol (mg/dl) 63.3 (16.7) 54.2 (15.6) B0.001

LDL cholesterol (mg/dl) 108.9 (33.9) 120.3 (37.9) B0.001

Total cholesterol (mg/dl) 186.3 (36.7) 196.3 (44.6) B0.001

Triglycerides (mg/dl) 76.2 (34.8) 138.4 (88.6) B0.001

Medical conditions, n (%)

Borderline hypertension 111 (11.1) 220 (25.5) B0.001

Hypertension 252 (24.8) 677 (75.1) B0.001

Prediabetes 37 (3.9) 61 (10.8) B0.001

Diabetes mellitus 45 (4.4) 307 (34.1) B0.001

High cholesterol 139 (17.3) 482 (58.2) B0.001

Angina 9 (0.9) 35 (3.9) B0.001

Heart attack 17 (1.7) 42 (4.7) B0.001

Coronary artery disease 5 (0.5) 26 (2.9) B0.001

Stroke 32 (3.1) 73 (8.1) B0.001

AAW, African American women; BMI, body mass index; BP,

blood pressure; HDL, high-density lipoprotein; LDL, low-density

lipoproteins.
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diseases is significantly high in AAW with metabolic

syndrome. The increasing prevalence of metabolic syn-

drome will further increase the prevalence of these diseases.

Surprisingly, 95.7% of AAW with metabolic syndrome

had access to health care and 89.3% of them regularly

visit an outpatient clinic or health-care center. Most of the

AAW who do carry any medical diagnosis that warrants

a treatment and ‘who are otherwise healthy’ might have

never been told that they have a syndrome that is of

significant concern. They do have a diagnosis of metabolic

syndrome and this is the group that needs more focus

on the lifestyle modifications. Women who are not

‘diagnosed’ with metabolic syndrome will obviously not

carry a ‘risk perception’ for the disease.

The designation of metabolic syndrome as a ‘syndrome’

was a controversial topic as some experts felt that focusing

on the individual constituents is more important than

lumping those metabolic abnormalities into a syndrome

(3, 27, 28). But in a study by Jumean et al., a randomized

controlled trial in which 74 people were randomized

to receive either a diagnosis of metabolic syndrome or

individual cardiovascular risk factors, the patients who

received the diagnosis of metabolic syndrome were more

likely to modify their health behavior (29).

Strengths

The strength of this study is using a national level data

and a large sample size. Very few studies have been done

in the past exclusively on AAW health perceptions in

relation to the metabolic syndrome. Using a wide number

of variables increased the sensitivity of identifying its

prevalence.

Limitations

The data is completely based on self-reporting. The data

collection was not done in a blinded pattern. The study

did not take dietary patterns into consideration because

the 2011�2012 data was still not released by NHANES at

the time of the study.

Conclusions
In spite of the focus on prevention of cardiovascular risk

factors and elimination of ethnic and gender disparities,

this study shows that metabolic syndrome is still widely

prevalent in AAW. This pattern can be clearly attributed

to the sociodemographic risk factors, which are otherwise

completely preventable by increasing the early identifica-

tion and risk perception of the syndrome.

Conflict of interest and funding

The authors have not received any funding or benefits

from industry or elsewhere to conduct this study.

References

1. Sondik E. Healthy people 2010 focus area 12: Heart disease and

stroke (PowerPoint slides). 2007. Available from: http://www.

cdc.gov/nchs/healthy_people/hp2010/focus_areas/fa12_heart2.htm

[cited 5 November 2015].

2. Lorenzo C, Okoloise M, Williams K, Stern MP, Haffer SM.

The metabolic syndrome as predictor of type 2 diabetes: The

San Antonio Heart Study. Diabetes Care 2003; 26: 3153�9.

3. Grundy SM, Brewer HB, Cleeman JI, Smith SC, Lenfant C.

Definition of metabolic syndrome: Report of the National

Heart, Lung, and Blood Institute/American Heart Association

conference on scientific issues related to definition. Circulation

2004; 109: 433�8.

4. Lakka HM, Laaksonen DE, Lakka TA, Niskanen LK,

Kumpusalo E, Tuomilehto J, et al. The metabolic syndrome and

total and cardiovascular disease mortality in middle-aged men.

J Am Med Assoc 2002; 288: 2709�16.

5. Meigs JB. Invited commentary: Insulin resistance syndrome?

Syndrome X? Multiple metabolic syndrome? A syndrome at

all? Factor analysis reveals patterns in the fabric of correlated

metabolic risk factors. Am J Epidemiol 2000; 152: 908�11.

6. Osei K, Schuster DP. Effects of race and ethnicity on insulin

sensitivity, blood pressure, and heart rate in three ethnic

populations: Comparative studies in African-Americans, African

immigrants (Ghanaians), and white Americans using ambu-

latory blood pressure monitoring. Am J Hypertens 1996; 9:

1157�64.

7. Harley AE, Odoms-Young A, Beard B, Katz ML, Heaney CA.

African American social and cultural contexts and physical

activity: Strategies for navigating challenges to participation.

Women Health 2009; 49: 84�100.

8. Thompson WM, Barksdale DJ. Physical inactivity in female

African-American adolescents: Consequences, costs, & care.

J Natl Black Nurses Assoc 2010; 21: 39�45.

9. Whitt MC, Kumanyika SK. Tailoring counseling on physical

activity and inactivity for African-American women. Ethn Dis

2002; 12(4): 62�71.

10. Grundy SM, Becker D, Clark LT, Cooper RS, Denke MA,

Howard WJ, et al. Third Report of the National Cholesterol

Education Program (NCEP) Expert panel on detection, evalua-

tion, and treatment of high blood cholesterol in adults (Adult

Treatment Panel III) final report. Circulation 2002; 106:

3143�421.
11. Centers for Disease Control and Prevention/National Center for

Health Statistics (2008). National health and nutrition exam-

ination survey (data file). Available from: http://www.cdc.gov/

nchs/nhanes/about_nhanes.htm [cited 5 November 2015].

12. U.S. Department of Health and Human Services (2008).

Physical activity guidelines for Americans. Available from: http://

www.health.gov/paguidelines/pdf/paguide.pdf [cited 5 November

2015].

13. Koenig RJ, Paterson CM, Jones RL, Saudek C, Lehrman M,

Cerami A. Correlation of glucose regulation and hemoglobin

A1c in diabetes mellitus. N Engl J Med 1976; 295: 417�20.

14. Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic

syndrome among US adults: Findings from the third National

Health and Nutrition Examination Survey. J Am Med Assoc

2002; 287: 356�9.

15. Ervin RB. Prevalence of metabolic syndrome among adults 20

years of age and over, by sex, age, race and ethnicity, and body

mass index: United States, 2003�2006. Natl Health Stat Report

2009; 13: 1�7.

16. Riegelman R. Education for health: An educational under-

pinning for healthy people 20 20. Public Health Rep 2010; 125:

148�52.

Metabolic syndrome in African American women

Citation: Journal of Community Hospital Internal Medicine Perspectives 2016, 6: 30559 - http://dx.doi.org/10.3402/jchimp.v6.30559 5
(page number not for citation purpose)

http://www.cdc.gov/nchs/healthy_people/hp2010/focus_areas/fa12_heart2.htm
http://www.cdc.gov/nchs/healthy_people/hp2010/focus_areas/fa12_heart2.htm
http://www.cdc.gov/nchs/nhanes/about_nhanes.htm
http://www.cdc.gov/nchs/nhanes/about_nhanes.htm
http://www.health.gov/paguidelines/pdf/paguide.pdf
http://www.health.gov/paguidelines/pdf/paguide.pdf
http://www.jchimp.net/index.php/jchimp/article/view/30559
http://dx.doi.org/10.3402/jchimp.v6.30559


17. Ford ES, Giles WH, Mokdad AH. Increasing prevalence of the

metabolic syndrome among US Adults. Diabetes Care 2004; 27:

2444�9.

18. Braunschweig CL, Gomez S, Liang H, Tomey K, Doerfler B,

Wang Y, et al. Obesity and risk factors for the metabolic

syndrome among low-income, urban, African American school-

children: The rule rather than the exception? Am J Clin Nutr

2005; 81: 970�5.

19. Boden G, Chen X, DeSantis RA, Kendrick Z. Effects of age and

body fat on insulin resistance in healthy men. Diabetes Care

1993; 16: 728�33.

20. Brown AL. Obesity and the metabolic syndrome in African

American women. J Cardiometab Syndr 2008; 3: 126�8.

21. Hildrum B, Mykletun A, Hole T, Midthjell K, Dahl A. Age-

specific prevalence of the metabolic syndrome defined by the

International Diabetes Federation and the National Cholesterol

Education Program: The Norwegian HUNT 2 study. BMC

Public Health 2007; 7: 220.

22. Troxel WM, Matthews KA, Gallo LC, Kuller LH. Marital

quality and occurrence of the metabolic syndrome in women.

Arch Intern Med 2005; 165: 1022�7.

23. Oh SW, Yoon YS, Lee ES, Kim WK, Park C, Lee

S, et al. Association between cigarette smoking and metabolic

syndrome: The Korea National Health and Nutrition Examina-

tion Survey. Diabetes Care 2005; 28: 2064�6.

24. Clark DO. Racial and educational differences in physical

activity among older adults. Gerontologist 1995; 35: 472�80.

25. Park YW, Zhu S, Palaniappan L, Heshka S, Carnethon MR,

Heymsfield SB. The metabolic syndrome: Prevalence and

associated risk factor findings in the US population from the

Third National Health and Nutrition Examination Survey,

1988�1994. Arch Intern Med 2003; 163: 427�36.

26. Tussing-Humphreys LM, Fitzgibbon ML, Kong A, Odoms-

Young A. Weight loss maintenance in African American

women: A systematic review of the behavioral lifestyle inter-

vention literature. J Obes 2013; 2013: 437369.

27. Kahn R, Buse J, Ferrannini E, Stern M. The metabolic

syndrome: Time for a critical appraisal: Joint statement from the

American Diabetes Association and the European Association

for the Study of Diabetes. Diabetes Care 2005; 28: 2289�304.

28. Gale EA. The myth of the metabolic syndrome. Diabetologia

2005; 48: 1679�83.

29. Jumean MF, Korenfeld Y, Somers VK, Vickers KS, Thomas RJ,

Lopez-Jimenez F. Impact of diagnosing metabolic syndrome on

risk perception. Am J Health Behav 2012; 36: 522�32.

Srikrishna Varun Malayala and Ambreen Raza

6
(page number not for citation purpose)

Citation: Journal of Community Hospital Internal Medicine Perspectives 2016, 6: 30559 - http://dx.doi.org/10.3402/jchimp.v6.30559

http://www.jchimp.net/index.php/jchimp/article/view/30559
http://dx.doi.org/10.3402/jchimp.v6.30559

