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Abstract

Background—Cardiovascular disease and obesity are now becoming leading causes of
morbidity and mortality in low- and middle-income countries (LMICs). We investigated the
relationship between prevalent heart disease (HD) and current anthropometric indices and body
size perception over time from adolescence to adulthood in Iran.

Methods—\We present a cross-sectional analysis of baseline data from a prospective study of
adults in Golestan Province, Iran. Demographics, cardiac history, and current anthropometric
indices—body mass index (BMI), waist circumference (WC), and waist to hip ratio (WHR)—were
recorded. Body size perception for age 15, age 30, and at the time of interview was assessed via
pictograms. Associations of these factors and temporal change in perceived body size with HD
were evaluated using multivariable logistic regression models.

Results—Complete data were available for 50,044 participants; 6.1% reported having HD.
Higher BMI, WC, and WHR were associated with HD (p < 0.001). Men had a U-shaped
relationship between HD and body size perception at younger ages. For change in body size
perception, men and women demonstrated a U-shaped relationship with prevalent HD from
adolescence to early adulthood, but a J-shaped pattern from early to late adulthood.

Conclusions—HD was associated with anthropometric indices and change in body size
perception over time for men and women in Iran. Due to the increasing prevalence of overweight
and obesity in LMICs, interventions focused on decreasing the cumulative burden of risk factors
throughout the life course may be an important component of cardiovascular risk reduction.

Keywords
body size perception; body mass index; heart disease; prevalence; middle-income country

Introduction

Cardiovascular disease (CVD) is the leading cause of morbidity and mortality throughout
the world, with 80% of CVD deaths occurring in low- and middle-income countries
(LMICs) [1-5]. This number is projected to increase significantly in the future [6,7]. The
impact of CVD in the Middle East is particularly apparent, where more than 35% of all
deaths are attributable to CVD, more than half of which are due to ischemic heart disease
(IHD) [1,8,9].

Obesity, once thought to pervade only high-income countries, is now becoming an imminent
public health threat in LMICs as well [10,11]. The age-adjusted prevalence of overweight
and obese individuals in Golestan, Iran, is as high as in the United States [12]. Such

rates of obesity are concerning due to the correspondingly increased prevalence of CVD
[13,14]. Recent investigations have elucidated this relationship further, demonstrating that
individuals at both ends of the spectrum for body mass index (BMI) have an increased

risk of CVD and overall mortality. However, there may be regional differences in this
relationship [15-18]. In addition, an increasing number of studies are investigating the
relationship between life course trends in BMI and the development of CVD at older ages
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[19-24]. However, data are relatively lacking regarding this relationship between life course
trends in BMI and CVD in LMICs.

In this cross-sectional analysis of baseline data from the Golestan Cohort Study (GCS) in
Iran, a middle-income country [25], we present an investigation of the relationship between
prevalent heart disease (HD) and current anthropometric indices such as body mass index
(BMI), waist circumference (WC), and waist to hip ratio (WHR). In addition, we evaluate
the relationship between HD and change in self-reported body size from adolescence
through adulthood.

The design of the GCS has been previously described [25]. GCS is a prospective population-
based cohort study initially designed to investigate risk factors for upper gastrointestinal
cancers in Golestan, Iran. The study enrolled 50,045 adults (40 to 75 years old) between
2004 and 2008; complete data for the present analysis were available for 50,044 participants.
Both urban and rural community dwellers were represented including participants from
Gonbad City, the main urban center in eastern Golestan, and participants from 326
surrounding rural villages (Figure 1). Eligibility criteria included willingness to participate
in the study, being a permanent resident in Golestan, and a negative personal history of
cancer. Written informed consent was obtained from all participants.

A baseline face-to-face interview using a structured questionnaire was conducted by trained
nurses or physicians to record basic demographics including age, sex, education, ethnicity,
place of residence (rural/urban), ownership of household appliances, and level of physical
activity. Smoking history was obtained by recording the starting and stopping ages and
daily amount of cigarette use in different time periods, which captured changes in use over
time. Past medical history including hypertension, diabetes, and HD, as well as current
medication use, was documented. Indicators of socioeconomic status were assessed by
education (highest level attained) and ownership of household appliances [26]. Physical
activity at work was assessed using two questions: if the person worked every month
throughout the year, and if intense physical activity was a part of daily work. Three levels
were defined based on the responses—intense, non-intense but regular, and non-intense
irregular.

Anthropometric data such as weight, height, BMI, WC, and WHR were measured by trained
staff at the time of the baseline survey. Weight and height were recorded to the nearest

0.5 kg and 1 cm, respectively. BMI was calculated by dividing weight (kilograms) by the
squared value of height (meters). WC and WHR were categorized by the World Health
Organization Criteria with “at risk” defined as = 102.0 cm for men and = 88.0 cm for women
and = 0.90 for men and = 0.85 for women, respectively [27]. WC and WHR were divided
into quintiles in additional analyses. Individual body size perception at age 15, age 30, and
at the time of interview was assessed using a standard pictogram with drawings of men or
women ranging from very lean to obese (scores of 1-7 for men, 1-9 for women) (Figure

2) [28]. The pictogram was used as a surrogate for BMI at younger ages [29]. Change
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in body size perception over time was determined by assessing the change in pictogram
identification between age 15 to 30, and age 30 to the time of interview.

Participants were considered to be hypertensive if they used anti-hypertensive medication or
fulfilled the criteria of the Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure (average systolic blood
pressure = 140 mmHg, or average diastolic blood pressure = 90 mmHg) [30]. Diabetes
mellitus was self-reported based on the following question: “Have you ever been diagnosed
by a doctor as having diabetes mellitus?” Duration of self-reported diabetes was categorized
as 1-5, 6-10, 11-20, and = 21 years. For HD, participants were asked, “Have you ever been
diagnosed by a doctor as having angina, infarction, or heart failure?” Those with a positive
reply to this question were considered as having HD.

The Institutional Review Boards of the Digestive Disease Research Center of Tehran
University of Medical Sciences, the United States National Cancer Institute (NCI), and the
World Health Organization International Agency for Research on Cancer (IARC) approved
the study protocol for the GCS.

Statistical Methods

Results

For categorical variables, numbers and percentages were calculated and presented. The
primary outcome of interest was prevalent HD, and analyses were stratified by sex. Logistic
regression models were used to calculate unadjusted and adjusted odds ratios (ORs) and
corresponding 95% confidence intervals (Cls). Multivariable models were adjusted for age,
ethnicity, place of residence, education level, economic status, cigarette smoking, physical
activity, hypertension, and self-reported diabetes. Change in body size perception between
age 15 and 30, and age 30 to the time of interview, were additionally adjusted for the
individual’s pictogram score at the lower age (age 15 or 30, respectively). Results for the
pictogram identified at each age point and for change in body size perception over time
were adjusted in a separate analysis for current BMI. P-values for trend were obtained
from logistic regression models by assigning consecutive numbers to categories within
each categorical variable. P-values < 0.05 were considered as statistically significant. All
statistical analyses were performed using STATA, version 11 (Stata Corporation, College
Station, TX, USA).

Baseline characteristics of the study population are shown in Table 1. More than half of the
participants were women (57.6%), due primarily to a higher participation rate among women
than men [25]. The average age for men was 53.2 years old and for women was 51.3 (SD

9.4 and 8.6, respectively). Men reported significantly more work-related physical activity

as compared with women, of whom 80.6% reported irregular non-intense activity at work.
Women were more likely to be obese, and more likely to have an “at-risk” WC. With regard
to body size perception, the proportion of both men and women reporting a heavier body
size increased with increasing age. Women were more likely to report both major increase
and major decrease in body size from age 15 to 30 and from age 30 to the time of interview.
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The total number of participants who reported a history of HD was 3050 (6.1%).
Associations between anthropometric indices and physical activity with prevalent HD are
shown in Table 2. In both men and women, BMI, WC, and WHR were associated with

HD in both the unadjusted and adjusted analyses. Higher BMI was significantly associated
with increased prevalence of HD. Women who were underweight also had an increased
prevalence of HD, although this relationship was not apparent for men. Both men and
women demonstrated a linear increase in HD prevalence with increasing WC and WHR.
There was an inverse relationship between physical activity and HD for both men and
women. Traditional CVD risk factors such as hypertension, diabetes, and cigarette smoking
were associated with HD among men and women (results not shown). There was no
evidence of interaction when physical activity was included in the statistical model (results
not shown).

Associations of prevalent HD with body size perception and temporal change in body size
perception are shown in Table 3. For men, body size perception at ages 15, 30, and at

the time of interview had a U-shaped association with HD in the unadjusted analyses.

In the adjusted analyses, the odds ratios were attenuated but the U-shaped relationships
remained. For women, there was no association between body size perception at age 15
and prevalent HD. At age 30, associations between women’s body size perception and HD
were noted with the slimmest size as well as heavier body size (images 6 and 7), but not
the heaviest (images 8 and 9). However, the number of participants in the latter group was
small. Body size perception for women at the time of interview demonstrated a positive
association with HD prevalence (Pfor trend < 0.001). For men and women, change in body
size perception from age 15 to 30 (controlling for body size perception at age 15) appeared
to have a U-shaped relationship, with both major increase and major decrease associated
with increased prevalence of HD (Figure 3, Table 3). The odds ratios, however, were not
statistically significant except for women reporting a major increase. Change in body size
perception from age 30 to the time of interview for both men and women (controlling for
body size perception at age 30) had a J-shaped relationship with HD (Figure 3, Table 3).
There was a significant positive association between HD prevalence and increase in body
size perception from age 30 to the time of interview, but no significant association with
decrease in body size perception during this same time period.

Controlling for current BMI (at the time of interview) attenuated the association for body
size perception and temporal change in perception with HD but did not change the above
patterns (Supplementary Table).

Discussion

We report a positive association between anthropometric indices—BMI, WC, and WHR—
and prevalent HD for both men and women from Golestan, Iran. In addition, underweight
women were more likely to have HD. Notably, we further report a U-shaped relationship
between HD prevalence and change in body size perception between adolescence and
early adulthood for both men and women. The association between change in body size
perception between early and late adulthood and HD was J-shaped for men and women.
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Traditional CVD risk factors such as hypertension, diabetes mellitus, cigarette smoking, and
physical inactivity were associated with HD prevalence among men and women.

The link between obesity and CVD has been previously affirmed [1,12-14]. Our study
further supports this association, demonstrating increasing prevalence of HD with higher
BMI, WC, and WHR. While several investigators have reported a monotonic positive
relationship between obesity and CVD, there have been other more recent reports that
indicate a U-shaped relationship between BMI and CVVD mortality [1,15-19,22,31-34].
A large pooled analysis was conducted by the Prospective Studies Collaboration, with
cohorts mostly from western Europe and North America, demonstrating a U-shaped
relationship between BMI and all-cause mortality, but more of a linear relationship with
cardiovascular mortality [33]. Another study assessed different communities from Asia
—Chinese, Japanese, Korean, Indian, and Bangladeshi—and concluded a greater risk

of all-cause mortality for both extremes of low and high BMI for East Asians [15].
Regional differences were evident in this study as they found that South Asians (Indian
and Bangladeshi) had a higher mortality risk associated only with lower BMI. Additional
investigations have shown a J-shaped relationship between BMI and mortality, either from
ischemic stroke or all-cause mortality [17,22]. In contrast to other reported findings, an
inverse U-shaped relationship between BMI and CAD was noted in one study evaluating
African Americans undergoing cardiac catheterization, suggesting that being overweight
may increase the risk of CAD compared to lean or obese [34].

The majority of investigations evaluating BMI with mortality or CAD have focused on a
single BMI measurement. Relatively few studies have investigated the impact of changes in
BMI over time—in particular, the lifelong burden of obesity, being underweight, or drastic
changes toward either end of the BMI spectrum and later development of CVD. A pooled
analysis of four prospective cohort studies showed that a longer duration of obesity starting
from childhood portends increased CVD risk as an adult [35]. Yet the risk of CVD was
diminished, equaling that of adults who were never obese, for individuals who were obese at
childhood but had a normal BMI in adulthood. Conversely, obese adults were at significantly
higher risk of hypertension, diabetes, and dyslipidemia independent of childhood weight.

A recent German study demonstrated a U-shaped relationship between BMI and mortality
and a J-shaped relationship between BMI and occupational disability, with the associations
being stronger when accounting for changes in BMI over time [24]. These cohorts were
from high-income countries and individuals from each cohort were mostly white, possibly
limiting generalizability to LMICs or different ethnic backgrounds. Others have reported

an incremental, putatively linear, increase in CVD prevalence and mortality with increasing
BMI over time [19-21]. A few studies have shown inconclusive or contradictory results [23,
31].

In our study, we utilized a proxy measure for BMI—body size perception—at younger ages
in order to evaluate the association between body habitus at different periods of life, as

well temporal change of body habitus, and prevalence of HD. The Nurses’ Health Study
employed similar methods, investigating the risk of developing type 2 diabetes in adulthood
using pictogram identification for body fatness at younger ages as a proxy for childhood
obesity [36]. This study revealed that increasing body size in childhood is associated with
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greater risk of diabetes in adulthood. Similar to previous studies on changes in BMI over
time and HD, the study population was based in a high-income country.

To our knowledge, our results demonstrate the first description of a U-shaped or J-shaped
relationship between temporal change in body size perception and prevalent HD in a LMIC
population. In particular, there appears to be a different relationship between HD and

body size perception earlier in life versus later in adulthood for men and women. The
J-shaped relationship between HD and change in body size perception from early and

late adulthood supports the concept of cumulative overweight and prolonged exposure to
metabolic abnormalities, especially during the adult years. It is possible that the age range
during which adiposity increases may be an important factor in determining subsequent
risk of CVD [37,38]. These results, if confirmed in prospective studies, would have
substantial implications for developing life course- and gender-specific strategies to promote
cardiovascular health in LMICs both at the individual and population level.

Strengths of this study include a large sample size of the adult population, including
both rural and urban inhabitants. Second, current anthropometric indices were measured
by trained staff and not obtained through self-report. In addition, baseline face-to-face
interviews were conducted allowing for greater participation from individuals with lower
education levels.

There are several limitations to consider. First, we used self-reported history of HD rather
than an objective assessment. Since previous Iranian studies have reported HD prevalence
rates of greater than 13%, our use of HD by self-report might have underestimated HD
prevalence [39]. Unless there was differential under-reporting according to anthropometric
measure categories, this should not lead to systematic bias in our reported estimates of
association. In addition, our study is limited by a lack of specificity in our assessment of
HD. By design in the GCS, data on IHD and heart failure (HF) were collected as a combined
variable since it was expected that a substantial proportion of study participants, particularly
from rural areas, would not be able to distinguish between IHD and HF when asked about
cardiac history. We therefore used HD as a combined variable of IHD and HF. In the

few available reports from Iran, HF has been associated with IHD in 60-65% of admitted
patients, with similar proportions observed in studies from adjacent countries (40-60%)
[40-43]. In addition, the most recent available national mortality data (2004) indicate that
IHD was the cause of 21.8% of all mortality cases in Iran, approximately 7-times more than
hypertensive heart disease (which included heart failure) [44]. Therefore, we believe that
IHD is likely far more common than HF in this study, and a considerable proportion of HF
patients also had IHD.

Another limitation is the problem of reverse causation; it is possible that individuals with
HD may subsequently change anthropometric indices. The impact of this limitation is less
likely for the temporal change in body size perception at ages 15 and 30, as HD in young
people is uncommon, and none of the HD cases in our study were first diagnosed at

the age of 30 or earlier (data not shown) [45]. In addition, we did not further adjust for
other medical comorbidities, which may influence the relationship between anthropometric
indices, especially at lower BMI, and prevalence of HD. The analysis may have also been
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limited by the lack of availability of lipid levels for each individual. Another limitation
involves the use of pictograms as surrogate markers of BMI at younger ages instead of an
objective measurement of BMI. While the use of pictograms is a validated study tool for
estimates of current BMI [28, 29], it has not been validated for objective measurements of
BMI earlier in life, and therefore may be less accurate when representing anthropometric
indices earlier in life due to recall error or bias. Finally, body size perception could

reflect either accurate assessment of BMI or a psychological judgment, and there may be
greater variability between different ethnic backgrounds pertaining to body shape perception
and social definitions of beauty. These may affect the accuracy of self-assessments via
pictograms at any age, which could potentially lead to differential misclassification and bias
[46]. However, we adjusted our results for ethnicity, so any major effect of such variations
on the observed associations is unlikely.

Conclusions

We found a significant association between BMI, WC, and WHR with prevalent HD.
Among men, there was a U-shaped relationship between HD and body size perception at
younger ages. For change in body size perception over time for men and women, there was
a U-shaped relationship with HD from adolescence to early adulthood and a J-shaped pattern
from early to late adulthood. Overweight and obesity appears to be a major contributor

to the increase in prevalence of HD in LMICs. In addition, attention must be directed

at men and women who are underweight to examine the factors that may contribute to

poor nutritional status and increased CVD risk. Public health interventions focused on
decreasing the cumulative burden of risk factors over a lifetime on cardiovascular morbidity
and mortality may be an important component of cardiovascular risk reduction, particularly
in LMICs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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. We present a cross-sectional analysis of baseline data from a prospective
study of adults in Golestan Province, Iran to investigate the relationship
between prevalent heart disease (HD) and current anthropometric indices and
body size perception over time from adolescence to adulthood in Iran.

. Body size perception for age 15, age 30, and at the time of interview was
assessed via pictograms.

. For men and women, higher BMI, WC, and WHR were associated with HD.

. Men had a U-shaped relationship between HD and body size perception at
younger ages.

. For change in body size perception, men and women demonstrated a U-
shaped relationship with prevalent HD from adolescence to early adulthood,
but a J-shaped pattern from early to late adulthood.
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Figure 1.
Map of Golestan, Iran; Golestan Province highlighted in green.
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Figure 2.
Standard pictogram illustrating spectrum of body size perception for women (top) and men

(bottom).
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# Adjusted odds ratio estimates, *Additionally adjusted for pictogram score at age 15, **Additionally adjusted for pictogram score at age 30

= Upper and lower bounds of 95% confidence intervals

Figure 3.
Association between prevalent heart disease and change in body size perception over time
for men and women.
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Table 1

Characteristics of the population in the Golestan Cohort Study. Figures are the percent of participants.

Men (N=21,234)  Women (N=28,810)  p_ygjue?

Age (years)

<45 21.0 25.9 <0.001
45-49 21.6 23.0

50-54 17.2 18.8

55-59 14.0 14.2

60-64 11.0 8.9

65+ 15.2 9.2

Ethnicity

Non-Turkmen 244 26.4 <0.001
Turkmen 75.6 73.6

Place of Residence

Rural 81.5 78.8 <0.001
Urban 18.5 212
Wealth
Low 28.5 29.7 <0.001
Low-Medium 19.6 20.6
Medium-High 24.8 24.6
High 27.1 25.2
Education
No School 49.1 85.7 <0.001
Primary/middle school 34.6 11.7
High school 12.0 2.1
University 4.4 0.5
Cigarette Smoking
Never 61.7 98.5 <0.001
<5 pack-years 11.6 1.0
5.1 to 10 pack-years 5.7 0.2
10.1 to 20 pack-years 8.3 0.2
>20.1 pack-years 12.7 0.1
Physical Activity
Irregular non-intense 35.6 80.6 <0.001
Regular non-intense 42.8 15.6
Irregular or regular intense 21.6 3.9

Body Mass Index

<18.5 (underweight) 5.9 4.0 <0.001
18.5 to 24.9 (normal) 45.3 28.9
25 to 29.9 (overweight) 34.2 337
=230 (obese) 14.6 334

Waist Circumference (WHO Criteria)

Glob Heart. Author manuscript; available in PMC 2016 December 01.
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Men (N=21,234)  Women (N=28,810)  p_ygjue?
Normal 66.2 8.9 <0.001
At Risk 338 91.1
Waist to Hip Ratio (WHO Criteria)
Normal 25.7 10.7 <0.001
At Risk 74.3 89.3
Pictogram at Age 15
1 (slimmest) 10.2 28.7 <0.001
2 258 20.1
3 30.4 13.3
4 19.3 9.3
5 8.9 8.8
6 3.7 7.6
7 1.8 4.2
8 0.0 31
9 0.0 4.8 <0.001
Pictogram at Age 30
1 (slimmest) 1.4 5.8
2 12.5 20.1
3 31.6 22.4
4 323 17.6
5 16.4 15.3
6 4.8 10.4
7 11 4.8
8 0.0 24
9 0.0 11
Pictogram at the Time of Interview
1 (slimmest) 4.6 79 <0.001
2 15.0 11.4
3 224 16.5
4 27.0 19.6
5 20.6 20.3
6 8.7 135
7 1.6 6.7
8 0.0 25
9 0.0 1.6
Change in Pictogram from Age 15 to 30
Major decrease (>2) 0.7 5.4 <0.001
Slight decrease (<2) 13.7 19.3
No change 29.9 19.9
Slight increase (<2) 51.7 45.2
Major increase (>2) 41 10.2

Change in Pictogram from Age 30 to the Time of Interview

Glob Heart. Author manuscript; available in PMC 2016 December 01.
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Men (N= 21,234)

Women (N=28,810)

P-value

Major decrease (>2)
Slight decrease (<2)
No change
Slight increase (<2)
Major increase (>2)
Hypertension
Normotensive
Hypertensive
Self-Reported Diabetes Mellitus
Non-diabetic
Diabetic
Diabetes Duration (years)
1-5
6-10
11-20
>21

44
23.6
33.3
35.8
2.9

62.5
375

94.8
5.2

3.1
1.2
0.7
0.2

9.9

19.8
19.5
36.4
14.4

53.8
46.2

91.8
8.2

5.4
1.7
0.9
0.1

<0.001

<0.001

<0.001

<0.001

Data in this table are baseline data, i.e. information at the time of enroliment in the study, except for tobacco use data, which are based on tobacco

use before HD being diagnosed.

# .
Comparison between men and women.

Glob Heart. Author manuscript; available in PMC 2016 December 01.



Page 19

Garg et al.

*SO|gBLIEA BWOS Ul elep Buissiw 0 anp siaquinu [e10) 8y 01 dn ppe jou Aew siaquinn
v

¢00°0 :puslid

T00°0> :pudind

T00°0> :puaid

T00°0> :puaind

(tot-2502.0 (220-880)250  (596) ¥20T (se)ee  (090-Tr0) 670 (TH'0-8Z0)v€0 (L'96) 62vy  (€7€) €ST asuaiul Jenfas 1o senBaui|
(960-0.0)280 (¥60-120)280 (9v6)sziyr  (¥'S)Tve (89°0-250)650 (€50-T+'0) Lv'0 (+'56) ¥998  (9'7) €TF asusjul-uou Jenbey
EMIEICTEN| aoualeped  (G'e6) 609TZ  (S'9) €0ST EMIEIETEN| aoualaped  (8'06) 0¥89  (2'6) 569 asugjul-uou Jenbaul
A1V [ed1sAYd
T00°0> :puand T00°0> :pusind T00°0> :puaid 100°0> :pusnd
(89T-8TTTPT (9Te-222)89C (806)95vS  (z6)¥5G (06 T-92T)GST (s8Z-¥6'T)GEZ (L'16) LTOY  (€8) ¥9€ (20'7<) SO
(6sT-TTT)IEET (Wz-sLT)80C  (L2e)9evs (L) 8ey (66T—-T€T)T9T (062-89T)G0Z (L'26)0T6E  (€°2) 6OE (coT-860) ¥O
(wr1-20T)2eT (T02-T¢v1)89T  (046)892S  (09)2e€ (29T-90T)TET (L8T-¥2T)EST (¥'v6) 8TTY  (9°G) 2 (£60-160) €O
(LzT1-9800v0T (2ST-S0T) 92T  (+'S6) 1166 (97 ¥9z (6’ T-96'0)02T (6ST-€0T)8ZT (€£G6) 658 (L'%) 06T (€60-880) 2O
ERICICTEN| aouasepey  (€96) 06eS  (L'€) €0 9UIR)RY aoualapey  (€'96) TSOF  (L°€) 9T (88°0>) 10
(uawom pue uaw)sanuind oney diH 03 1srepn
100°0> :puand T00°0> :pusind T00°0> :puaild 100°0> :pusnd
WLT-GeT)8rT (8ST-LTT)9ET  (L'26)26.5 (€2 95y (S6T-0€T)6ST (26 T-2€T) 09T (826) S8TY  (2'2) Gee (wap 801< ‘w20 5013) SO
(cot-9tm T (rT-€0T)T2T  (5€6) G965 (G9)Gle  (e8T-€2T)0ST (9LT-22T)vT  (e€6) Lasy  (L'9) €2 (w6 /01T — 0°20T ‘6 70T — 0°001) ¥O
WrT-v0T)2eT (0eT-56'0)TT'T  (046) 619  (09)09€ (99T-60T)vET (T9T-60T)EET (6'€6) €6LE  (T'9) G¥T (wa6'T0T - 026 ‘666 —0'96) €O
(921-68090T (6TT-980)T0T (Sv6) 2.6y (§6)T6C (L2T-€80)€0T (82T-¥80)¥0OT (c'G6) €25 (8'%) 8LT (w2696 - 076 ‘6:56 —0'Z6) 2O
30UaI3)8Y sousse  (Gv6) LGS (S°9) voe 30UaI343Y sousiRey  (1'G6) 8z6e  (9'7) T6T (woo z6> ‘wiap z6>) 1O
(uawom ‘uswr) sa|UING d2UBIBJWINJILD ISIBAA
100°0> :puand T00°0> :pusnd 100°0> :puaid 100°0> :pusnd
(#8T-0r1T) 09T (66T-+ST)GLT (rz6) 1068  (92)9e. (#9T-STT)LET (6LT-62T)25T (9¢6)658C (v°2) 622 (8s390) 0€=
(cst-sTmeT (I9T-v2T)TrT  (8°€6) 5606  (29)909 (6 T-€TT)0ET (8ST-TZT)8ET (2°€6)8.L9 (8'9) €6V (3uBramiano) 662 03 52
ERICICTEN| aouaseped  (g's6) TveL  (Gv) L€ 90UIR)RY aouasaped  (0'66) 216 (0'S) 08K (rewuou) 6't7g 03 G'8T
(8,T-€0T)9eT (82T-50T)2€T  (6€6) €80T (19)0. (0z1-890)16'0 (62T-G20)860 (T'G6)S6TT  (6%) 29 (3ubramiapun) 581>
INg
98/1=N 792T=N
120.2=N (9%) "oN ¥966T=N (%) ON
(12 %56) (19 %S6) (%) 'ON o) (12 %56) (19 9%56) (%) ON  sesed
HOPasnloY 5 paysnfpeun SIOAU0D an  AOPINY 4o paenfpeun SI0AU0D aH

UBWOAN

uain

Author Manuscript

Author Manuscript

¢ dlqeL

Author Manuscript

"ApnIS 11040 UrIS8|09) Ul 8seasip Leay Juajenald yum Allanae [eaisAyd pue sadipul oLswodolyiue JO UOIRIJ0SSY

Author Manuscript

Glob Heart. Author manuscript; available in PMC 2016 December 01.



Page 20

Garg et al.

*[ING 1UB1IND 10y paisnipe Ajjeuonippe aiem sinsal an:_u,qm

"sajaqeIp pariodal-4|as pue ‘uoisuapadAy ‘AnAnoe [eaisAyd ‘Bursows ax1asebio ‘sniels J1LoU0Ia ‘|aAs] UoIjeanps ‘aouapisal Jo adeld ‘Ajoluyle ‘abe 1oy paisnipy
x

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Glob Heart. Author manuscript; available in PMC 2016 December 01.



Page 21

Garg et al.

(SzT1-68090T (2€T-560)2TT  (8°€6) S9vS (z9)ese (seT-S60)¥TT (LST-60T)TET  (9°€6) L8OV (e9)8L2 S
(eT1-6L0160 (ETT-080)560  (L'v6) EVES (eg) 66z (Tr'1-6608TT (SVT-€0T)2CT  (T'v6)88ES (0'9) TvE 14
ELIDETEN souasgey  (S'v6) 98YY (5'9) €92 ERIETEN souasey  (1°66) vesy (6'7) GeT €
(660-99°0) 180 (80T-2L,0)880  (T°S6) 6TTE (6¥)zor (TT-9L0)¥60 (r2T-280)T0T  (0°G6) 820€E (0°5) 65T [
(Lz1-€80)20T (1ST-00T)€CT  (€°€6) BTTL (29)esT  (SP'T-T80)80T (8LT-TOT)VET (5¢6) 0z6 (59) ¥9 (3sawiwurls) T
M3IAJB1U| JO BWI] 3yl e Em._mou.o_n_
(157-5901660 (05Z2-0TT) 99T (9'716) S6C (r8) Le - - - - 6
(L9T-.80)LTT (€CT-¥ET)8LT (T'16) 229 (6'8) 19 - - - - 8
(¥S1-6600€2T (STZ-6€T)ELT  (€7T6) 0L2T (28)ter  (0z2-060)TY'T (T9€-€ST)GET (2'88) 26T (e'TT) S¢ L
(esT-20T)82T (S8T-T€T)9ST  (T'26) 092 (62 L6c (6YT-060)¥TT (2TC—6CT)S9T (8'16) 626 (c8)es 9
(9e'T-160)GTT (SVT-S0T)€CT  (9°€6) 9TTY (r9) 6Lz (0ST-20T)92T (28T-TETIVST  (€26) S02€ (20 192 S
(Lz1-160020T (2T-260)80T  (V'v6) ¥6LY (99)s8z  (6T'T-/80)20T (S2T-2¢60) 20T  (S¥6) S9v9 (59) 6. 4
80uaJasey ouaRPRy  (8'6) €219 (z9) Lee CRITEIETER aouaePy  (6'v6) L9€9 (T'9) vve €
(€21-680)G0T (¥2T-060)90T  (S¥6) v.vS (g9)81e  (LzT-¥80)€0T (62T-980)90T  (9'¥6) L0GC () evT 14
(ecrt-2tmeeT (SLT-vTT) VT (8'26) 9501 (@) ter (sez-56'000S6T (02— 00T)¥S'T (e'26) S/2 (1) e (3sowiwrs) T
o€ aby 18 weuboloid
(Tz1-€L0v60 (WLT-20T)9eT  (9°26) 62T (1) €01 - - - - 6
(021-5900880 (69T-¥6'0) 92T (z'e6) 628 (6'9) 19 - - - - 8
(921-2200960 (SST-T160)6TT  (S€6) ¥ETT (59)6. (62T-280)T2T (S52-T2T) LT (T'16) 8EE (68) €€ L
(92'1-08000T (E¥'T-26'0)ST'T  (L'€6) 2502 (e'9)8eT  (L€T-€L0)00T (¥L'T-56'0)62T (e€6) 922 (29) 25 9
(8r'1-86'0002T (Y9T-60T)VET  (8°26) LS€C (@Dver (r1-1600€TT (EST-00T)¥CT  (9°€6) €LLT ('9) zet S
(tTz1-8L0) 260 (€2T-080)660  (S¥6) vEST (g9) vt (0eT-260060T (9€T-L60)STT  (O'V6) TVBE (09) sz 4
EUIDETEN aouasgey  (§'v6) 929€ (g9) 212 aouaIaey aouasey  (L'v6) 9609 () 6e€ €
(60T-9200T60 (TT-8.0)€60  (8'%6) 8LVS (z6)e6z (yz1-060090T (L2T-€6'0)60T  (E'V6) 6ITS (Lg) zte 4
(82T-160080T (¥T-90T)v2T  (2°€6) 80LL (89)€9s (esT-20m)SzT (@LT-9TT) VT (L'26) 666T (e'2) 15T (1sawws) T
GT 96y 18 Weubo1o1d
120/2=N 98/T=N ¥966T=N ¥92T=N
(12 %56) (19 %S6) (%) 'ON (%) 'oN (12 %56) (19 %S6) (%) ON (%) 0N
L0 pasnlpy 5 pasnipeun Sloauod - sesed aH LHopasnloy o pasnfpeun (SI0NU0D  seseD dH

UBWOAN

VE]

‘ApNIS 110YoD urISe|09) Ul aseasip 1eay jusjeaald yum uondaaiad azis Apoq ul abueyd jeiodwal pue uondadiad azis Apog JO UOIRIJ0SSY

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2016 December 01.

in

available

Glob Heart. Author manuscript



Page 22

Garg et al.

'0¢ abe 1e 8100s weib0101d 8y o) paisnipe Ajjeuonippe atem syjnsal paisnipy

(2

'GT abe Je 8109s weib0101d ay) 10} paisnipe Ajjeuonippe alam sjjnsal uSm:.—B\u

'sajaqelp paniodai-4|as pue ‘uoisusuadAy ‘Ananoe [eaisAyd ‘Buiows 8naseblo ‘snjeis J1Wou0da ‘[aAs] UoITeINPa ‘dauspisal Jo adeld ‘Andluyls ‘abe oy parsnipy
¥

'S9|gRLIBA BWOS Ul elep Buissiw 03 anp saquinu [e10} 8y 03 dn ppe Jou Aew sisquinN
14

(r91-80T)€ET (TTZ-2ST)6LT  (8716)8I8E (zg)eve (192-960009T (9T€-GLT)SEC (906) L85G (¥'6) 85 (¢<) aseasour tofen
(¥eT-86'0)GTT (LET-20T)8T'T  (V'v6) 9886 (96)e8s  (05T-20T) 2T (e8T-9€T1)85T  (5°€6) 0602 (5'9) v6v (z5) aseasour WbIIS
EMIEIETEN| souaseped  (2'S6) 2GeS (8'7) 892 30UI949Y souassyed  (8'56) 0919 (z'v) 662 abueyo oN
(€0T-2201680 (6ST-STT)9ET  (9°€6) G2€S (r9)19e  (L60-2L0)€80 (28T-2€T)SST  (9°€6) 9297 (79) T2 (¢5) aseanap bis
(80T-6.00060 (2Tz-LrT)9LT  (6'T6) L292 (T8)eez (9T'T-9L0)¥60 (88C-¥LT)¥eC (0'T6) 958 (06) a8 (z<) aseaioap Jofey
h>>m_>gwuc_
Jo awi] 01 o€ aby wody weaboloid ul abueyd
(29T-TTT)SET WLT-v2T)v'T  (ST6) €692 (g8)6vz (€9T-680)T2CT (802—-TZT)09°T (T'26) G6L (6'2) 89 (z<) aseasout Jofepy
(cz1-260090T (BTT-160)€0T (6€6) 6022T (to)teL (w1-0TT) 2T (BFT-€TT)6CT (S€6) 6ECOT (s9) 1L (¢5) aseasour bIS
EUIDEIEN aouasgey  (T'v6) 00VS (6') 6€€ ERIDEIEN aouagey  (6'76) 6009 (T9) vee abueyd oN
(S0T-v20)880 (S0T-920)680  (L'v6) 6925 (e9)s6z (L0T-890)580 (¥T'T-G20)260  (2'G6) 892 (8'v) 8T (zs) aseatoap wbIS
(rST-160)6TT (SST-6610) 7T  (826) 8EYT (epett (6ez-990)9zT (2€€-€0T) 98T (6'06) 0€ET (Te) et (¢<) aseadap sofein
50€ 01 GT aby wouy weiborold ul sbueyd
(6T-86'0)9eT (182-6vT)G0C  (£68) 2Ty (L'0T) 0§ - - - - 6
(GL1-860)7€T (622-T€T)ELT  ((8'06) 099 (c6) L9 - - - - 8
(ovT-56008TT (r2T-STT)2eT  (€£26)S8.LT (LD)ert  (cze-€0T)T8T (2€€-89T) 622 (7'68)20€ (9rom) 9¢ L
(WrT-10T)02T (09T-€TT)VET  (L°26) 9T9E (e1)s8z (59T1-90T)2eT (S02-vE€T)99T  (T'26) ¥69T (6°2) 9T 9
120L2=N 98.T=N ¥966T=N ¥92T=N
PR N QR N E RN S
% : O pasnipeun v v * : O pasnlpeun v v

U3WOAN

uaN

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2016 December 01.

in

available

Glob Heart. Author manuscript



	Abstract
	Introduction
	Methods
	Statistical Methods
	Results
	Discussion
	Conclusions
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3

