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Work-In-Progress

• Applying for K23 in June 

• Completing Master’s in Epi: “Patterns of EMS utilization for pediatric 
patients across 13 states in India (2013-2015)” 

• Completing KL2: “Retrospective review of calls to a gender-based 
violence helpline in India: comparison of traditional narrative review 
and machine learning approaches”



Questions for You
• Is this fundable? (NHLBI)

• Concerns: global health, qualitative, IPV 

• Balance between quant & qual methods

• Concern: ordering of specific aims; methodology v new knowledge 

• Primary mentors 

• Concern: What matters most - content, skills, funding/mentoring?



South Asians

• Bangladesh, India, Nepal, Pakistan, 
Sri Lanka 

• 1/5 of the world’s population 

• 3.6 million South Asians in the US 



CVD in South Asians
• Largest contributor to the global CVD burden 

• 4 x’s risk of heart disease 

• Increased risk of MI before the age of 50 

• Death from CVD occurs 5-10 years earlier 

• Even in migrant populations: higher mortality rates, younger ages



Cardiometabolic Risk Factors

• “South Asian phenotype”: dysglycemia + dyslipidemia at normal 
weight 

• OR 9.09 (2.48-33.29) SA women compared to US white women



Cardiometabolic Risk Factors
Risk Factor South Asians

OR (99% CI)
Other Countries

OR (99% CI)
South Asians

PAR %

Current & former smoking 2.57 (2.22-2.96) 2.22 (2.09-2.36) 37.5 (33.1-42.1)

Hypertension 2.92 (2.46-3.48) 2.44 (2.30-2.60) 19.3 (16.6-22.4)

Diabetes 2.52 (2.07-3.07) 3.20 (2.93-3.50) 11.8 (9.6-14.5)

Psychosocial factors 2.62 (1.76-3.90) 1.83 (1.58-2.13) 16.1 (4.1-28.2)

Moderate- or High-intensity 
exercise* 0.72 (0.53-0.97) 0.70 (0.65-0.76) 27.4 (11.7-51.8)

INTERHEART: case control study, 52 countries



Cardiometabolic Risk Factors
PARs associated with the following risk
factors were significantly higher: cur-
rent and former smoking (P!.001) and
elevated ApoB100/ApoA-I ratio (P=.006).

Impact of All 9 Risk Factors
ThecombinedORforall9riskfactorswas
similarfornativeSouthAsians(123.3;95%
CI,38.7-400.2)and for individuals from
other countries (125.7; 95% CI, 88.5-
178.4).ThisORexplainedahighandsimi-
lardegreeofPARforAMIof85.8%(95%
CI, 78.0%-93.7%) among native South
Asiansand88.2%(95%CI,86.3%-89.9%)
among individuals from other areas.

Variations in Risk Factors by Country
Current and former smoking, elevated
ApoB100/Apo-I ratio, history of hyper-
tension, and history of diabetes showed
consistently significantassociationswith
AMI in all South Asian countries
(TABLE 3). Bangladesh had the highest
prevalence for the most risk factors
among the controls: current and former
smoking (59.9%), elevated ApoB100/
Apo-I ratio (59.7%), abdominal obesity
(43.3%), self-reported history of hyper-
tension(14.3%),anddepression(43.0%).
However, Bangladesh had the lowest
prevalence for regular physical activity
(1.3%) and daily intake of fruits and veg-
etables (8.6%). A history of diabetes was
highest amongIndians (11.9%). Increas-
ing levelsof theserisk factorswererelated
to increased AMI risk in all countries.

Consumption of alcohol was not as-
sociated with AMI in South Asians.
Among Indians, there was a significant
harmful associationbetweenalcoholcon-
sumption and AMI (OR, 1.64; 95% CI,
1.21-2.27). The prevalence of alcohol
consumption was very low in the pre-
dominantly Muslim countries of Paki-
stan (1.5% in controls) and Bangladesh
(2.1% controls).

COMMENT
Our study demonstrates that the major-
ity of AMI risk in native South Asians can
be explained by 9 potentially modifi-
able risk factors with similar collective
impact as in other countries. Previous
studies including analyses of national
mortality data in Singapore, the United

Kingdom, and Canada indicate that na-
tives of South Asian countries experi-
ence fatal CHD at younger ages com-
pared with individuals of European or
Chinese ethnicity living in the same
country.6-8 Moreover, there are no ma-
jor causes of non-CHD deaths that are
more common in middle-aged natives of
South Asian countries that could dis-
tort the age structure. These consider-
ations suggest that the earlier onset of
AMI among native South Asians is not
an artifact due to differences in the age
distribution of the populations under
study. In our study, we observed that
South Asians had a lower age at presen-
tation of first AMI, which is consistent
with previous studies.6-8 The younger age
of first AMI among the South Asian cases
in our study appears to be largely ex-
plained by the higher prevalence of risk
factors in native South Asians.

The4mainriskfactors,whichshowed
consistentlysignificantassociationsacross
all South Asian countries in both sexes
were current and former smoking, high
ApoB100/Apo-I ratio,historyofhyperten-
sion,andhistoryofdiabetes.Alcoholcon-
sumptiondidnotappear tobeprotective
innativeSouthAsiansandthismaybere-
lated to lower prevalence or differences
inpatternsofdrinking(bingedrinkingin
SouthAsiansvsregulardrinking inother
countries).

The higher PAR due to low daily con-
sumptionof fruitsandvegetables, lackof
regularexercise,andhighWHRobserved
amongnativeSouthAsianscomparedwith
individuals fromothercountriescontrib-
utes to thehigher ratesofCHDobserved
inSouthAsians.The9risk factorscollec-
tivelyexplained86.0%oftheriskinSouth
Asiansandsuggeststhatmodifyingbehav-
iorrelatedtoknownriskfactorscouldlead
to a substantial impact. The role of other
novel risk factors such as lipoprotein(a)
or homocysteine, which are elevated in
SouthAsians, incausingCHDisunclear.
Recentrandomizedtrialsofhomocysteine
loweringhavenotdemonstratedareduc-
tion in CHD.23-25 Thus, the role of novel
riskfactorsasanimportantcauseforCHD
in South Asians is likely to be small.

The rates of consumption of fruits and
vegetables were surprisingly lower in

SouthAsiancontrols comparedwithcon-
trols from other areas despite vegetari-
anism being common among Indians.
Consumption of green leafy vegetables
and fruits are associated with lower risk
of CHD26-29 and a gradient toward lower
risk is associated with a greater number
of servings consumed (P for trend
!.001).27 The consumption of fruits and
vegetables was lowest in Bangladesh
(8.6% in controls), which is the coun-
try that had the youngest age of AMI oc-
currence. In South Asian households,
prolonged cooking of vegetables is a
common practice, which may destroy
90% of the folate content.30 A similar in-
verse association between intake of veg-
etables and AMI has been reported in a
case-control study from India.31 These
data collectively provide the basis for
public health education aimed at sub-
stantially increasing consumption of
fruits and vegetables.

Althoughphysicalactivitywasprotec-
tive in native South Asians, the propor-
tion of South Asians who regularly exer-
cised was low compared with other
regions. Leisure time physical activity is
culturallyunacceptable formostMuslim
women. A recent study32 from 2 Indian
cities indicates that daily moderate-

Figure 2. Predicted Probablility of Acute
Myocardial Infarction at a Younger Age in
South Asians Compared With Individuals
From Other Countries
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Thisanalysiswasperformedamongacutemyocardial in-
farction (AMI) cases only. Before adjustment for the 9
risk factors, there was a higher probability of cases who
wereyoungerthan40years intheSouthAsiangroupcom-
pared with cases from other countries (P=.001). How-
ever, after adjustment for the 9 risk factors, the differ-
ence inprobabilitiesofpredictedcasesofAMI inyounger
persons was attenuated and not statistically significant
(P=.27). Error bars indicate 95% confidence intervals.

EARLY RISK OF MYOCARDIAL INFARCTION AMONG SOUTH ASIANS
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• Hypertension 
• Diabetes 
• Smoking 
• Alcohol consumption 
• Physical activity 
• Fruits and vegetables 

• Waist-to-height ratio 
• Apoliprotien B/Apoliprotein A 
• Psychosocial factors



Psychosocial stress & CVD

Factor OR (99% CI) PAR (95% CI)

Stress, often 1.45 (1.30-1.61) -

Stress, always 2.17 (1.84-2.55) 12% (7-17%)

Feeling depressed 1.55 (1.42-1.69) 9% (7-10%)

Locus of control, high 0.68 (0.61-0.76) 16% (10-22%)

INTERHEART: case control study, 52 countries



IPV in South Asia
“the intentional use of physical force or power, threatened or actual…

that results in or has a high likelihood of resulting in injury, death, 
psychological harm, maldevelopment, or deprivation.”

• 43% lifetime prevalence (highest in world) 

• Socially acceptable norms (men and women)



In Childhood
• 45% increased odds of 

hypertension 

• Dose response relationship 
between abuse and hypertension 

• 32% increase odds of diabetes 

• Similar OR for experienced and 
witnessed

Adverse Childhood Events Study (ACES)



In Adulthood
• In a systematic review… 

• 8 of 13 studies on hypertension = no association  

• 5 of 10 studies on CVD = no association 

• Limitations 

• Different metrics for IPV, hypertension, and CVD



The Gap

Figure 2a illustrates how positive environmental factors,

e.g. parent education, reading to a child, and appropriate

discipline, can result in a positive shift in an individual’s
health trajectory, while negative factors, such as poverty

and lack of health services, can shift the trajectory down-

wards. Figure 2b compares the hypothetical health trajec-
tories of two individuals exposed to a range of

environmental influences on health. The figure illustrates

the dynamic nature of ‘‘health’’: One individual starts life
with low socio-economic status, but his health improves

over time as he is exposed to a positive school environment
and quality health care. A second individual starts life in a

higher social stratum, but exposure to an obesogenic

environment results in his health trajectory falling below
that of the first individual by early adulthood. Yet, job

insecurity and better work-life balance respectively reverse

the trajectories again by late adulthood (see Fig. 2b).

3. Health development is a complex, non-linear process

occurring in multiple dimensions, and at multiple
levels and phases.

The developmental process that results in the emergence

of health cannot be fully understood using a traditional
biomedical approach. Attempts to reduce analysis of life-

course influences on health to simple linear relationships

only reveal part of the story. For example, researchers have

linked birthweight with cardiovascular health in mid-life

using relatively simple linear analyses. Yet birthweight
represents only one marker of the individual’s nutritional

and metabolic systems that proceed to interact with envi-

ronmental, social, and cultural systems influencing diet and
exercise to result in an adult cardiovascular health system.

In turn, readily measurable sentinel events such as strokes

and heart attacks represent only partial markers of cardio-
vascular system function.

Physical, biochemical, psychological, social and cultural
dimensions of development dynamically interact to shape

the health development process. The processes of health

development also occur at multiple interacting levels of
organization. Processes at the molecular/genetic level can

dynamically interact with each other, as well as with pro-

cesses at the social and ecological levels, and everywhere
in between. Each of these levels can have its own regula-

tory logic and time signature. For example, the degree to

which social and family environmental factors influence
gene expression may depend on the strength (dose), timing,

and reinforcement of those influences. Several recent

studies on the role of adverse social conditions early in life
have documented that these early experiences can alter

gene expression not only during childhood but in adult life

a

b

Fig. 2 Variable health
trajectories: these two figures
suggest how health trajectories
can be used to illustrate the
impact of various risk,
promoting and protective
factors on health development.
In a, higher or lower health
development trajectories are
influenced by the relative
number and magnitude of risk
and protective factors.
b Trajectories are not straight,
linear, overly determined, or
immutable but can be in a
constant state of flux relative to
different influences at different
points in time
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The Gap
• We need a better understanding of culturally relevant definitions of 

abuse to fully measure the presence of IPV 

• We may be underestimating the impact of childhood abuse 
(witnessed and experienced) 

• We may be underestimating the impact of adult abuse  

• We may be undervaluing protecting/mediating factors



Long-Term Goal

• Understand the pathways by which IPV impacts the incidence & 
outcomes of CVD

• Broader conception of IPV 

• Use of a life course approach beyond childhood v adulthood 

• Biological v behaviors - health care seeking, perceptions of pain



Objective

• Characterize associations between IPV & CVD in South Asian 
women



Hypothesis

• IPV is an unaddressed key modifiable risk factor for CVD and 
poor outcomes 



Rationale

• A better understanding of the associations and potential pathways 
between IPV and CVD will enable us to 

• Better design and integrate IPV screening into practice 

• Equip clinicians and clinics to address IPV in this particular 
context



Summary
• High risk, high mortality in an important US subgroup 3.CQ.02, 3.CQ.05 

• Psychosocial factors matter 2.CQ.07 

• Relationship between IPV, stress, & CVD (incidence, outcomes) is 
not well understood 2.CQ.07, 5.CQ.01 

• Characterize the associations and pathways between IPV & CVD, 
particularly in South Asian women4.CQ.02 

• Equip clinicians to address IPV as we do other risk factors3.CQ.05



Specific Aims

1. Determine current IPV screening practices in Cardiology clinics 

2. Identify the impact of IPV on health care seeking in adulthood 
among immigrant and non-immigrant South Asian women 

3. Delineate the associations between IPV and CVD using a novel 
structured modeling approach to compare life course pathways



Specific Aim #1 
Determine current IPV screening practices in Cardiology clinics
• Most clinics do not have routine screening & most physicians do not 

use a standardized tool 

• Cross-sectional study of a random sample of cardiology clinics in 
the United States

3.CQ.05*



Specific Aim #1 
Determine current IPV screening practices in Cardiology clinics

• Metrics: 

• Screening: frequency, personnel, tools 

• What happens after: social work support, supportive services 

• Beliefs & barriers 

• Clinic demographics 

3.CQ.05*



Specific Aim #2 
Identify the impact of IPV on health care seeking among immigrant and 
non-immigrant South Asian women
• Women experiencing IPV feel less empowered & enabled to seek 

health care, routine or emergent 

• Questionnaire, in-depth interviews, & focus groups of immigrant and 
non-immigrant South Asian women (India Community Center, Maitri)

2.CQ,07, 4.CQ.02



Specific Aim #2 
Identify the impact of IPV on health care seeking among immigrant and 
non-immigrant South Asian women

• Domains: 

• Demographics, CVD risk factors, current health, IPV history 
(recency, frequency) 

• Health care seeking behaviors, routine & emergent 

• Beliefs and attitudes regarding IPV + health care setting

2.CQ,07, 4.CQ.02



Specific Aim #3 
Delineate the associations between IPV and CVD using a novel 
structured modeling approach to compare life course pathways
• The timing & frequency of IPV affects its impact on CVD 

• Mishra et al: use a single saturated logistic regression model that 
allows comparison of each life course model as alternative nested 
models

3.CC.04, 5.CQ.01



Specific Aim #3 
Delineate the associations between IPV and CVD using a novel 
structured modeling approach to compare life course pathways

• Life course frameworks: 

• Critical period - childhood v adulthood 

• Accumulation model 

• Proximal model

3.CC.04, 5.CQ.01



Specific Aim #3 
Delineate the associations between IPV and CVD using a novel 
structured modeling approach to compare life course pathways

• Population: 

• MASALA (UCSF): pro = variables; con = new collaboration 

• CARRS (India): pro = variables; con = new collaboration, non-US 

• DHS (India): pro = data available; con = limited variables

3.CC.04, 5.CQ.01



Specific Aim #3 
Delineate the associations between IPV and CVD using a novel 
structured modeling approach to compare life course pathways

3.CC.04, 5.CQ.01

The observed trajectories could be used to predict
the outcome under alternative causal models and to
compare them in terms of goodness of fit to the data.
For this purpose, we will also consider an unstruc-
tured model in addition to the three general models
mentioned above (cumulative exposure, critical period
and social mobility). This unstructured model
assumes that each of the possible trajectories is asso-
ciated with a different value of the outcome and
corresponds to a saturated linear model for Y, equiv-
alent to an ANOVA, with as many regression param-
eters as there are possible trajectories. With three time
points there are eight possible trajectories and there-
fore eight parameters. We will consider two equiva-
lent parameterizations of this model. The first is:

EðYÞ ¼ !þ "12D12 þ #12U12 þ "23D23 þ #23U23

þ  1D12U23 þ  2U12D23 þ $S1S2S3
ð1Þ

where Dj,jþ1 is a binary indicator for a downward
change in social class (i.e. from Sj¼ 1 to Sjþ1¼ 0), and
Uj,jþ1 is a binary indicator for an upward change (i.e.
from Sj¼ 0 to Sjþ1¼ 1). With this formulation, Y is
modelled as a function of downwards and upwards
mobility over time (via the indicators Dj,jþ1 and Sj,jþ1)
plus an indicator for remaining in a higher social class
throughout (represented by the interaction term S1 S2

S3). The second parameterization of the saturated
model expressed the expectation of Y as a linear

combination of all Sj, their two-way interaction terms
as well as the three-way interaction:

EðYÞ ¼ !þ %1S1 þ %2S2 þ %3S3 þ &12S1S2

þ &23S2S3 þ &13S1S3 þ &123S1S2S3
ð2Þ

Note that although these two specifications are equiva-
lent to an ANOVA formulation, the latter does not
usually lead to estimation of the model parameters.

We demonstrate that under each of the hypotheses
considered here, specific constraints on the param-
eters of the saturated model [expressed as in either
equations (1) or (2)] lead to different predicted out-
comes and we discuss how comparisons with the
saturated model can help elucidate the underlying
causal mechanisms.

We will use BMI as an example to help the
interpretation of the parameters obtained from the
various models. An overview is given in Table 1,
where the effect of a particular trajectory on predicted
BMI under each hypothesized model is indicated by a
plus or minus sign, assuming that non-manual SEP is
associated with lower adult BMI. Table 1 indicates
under each life course model, the expected change in
BMI by a plus or minus sign relative to being in
manual SEP at all three time points.

Accumulation model
Under the accumulation hypothesis, the longer the
time spent in a non-manual SEP, the lower the

Table 1 All possible binary SEP permutations over three time points, expected changes in adverse health outcome BMI
under different hypotheses, and corresponding linear predictor

SEP

Expected value of BMI compared with the reference
category of being in always manual (0,0,0), under
each alternative causal model

Regression coefficients used to calculate
the predicted value of BMI under a
saturated regression model shown in:

Critical period
Social
mobility

SEP1 SEP2 SEP3
Cumulative
exposure* at t1 at t2 at t3 Adult

Any
mobility Equation (1) Equation (2)

0 0 0 Reference Reference Reference Reference Reference Reference ! !

1 0 0 % % 0 0 0 þ !þ"12D12 !þ%1S1

0 1 0 % 0 % 0 þ 0 !þ #12U12þ
"23 D23

þ 2U12D23

!þ%2S2

0 0 1 % 0 0 % % % !þ #23U23 !þ%3S3

1 1 0 % % % 0 þ þ !þ "23D23 !þ%1S1þ%2S2þ&12S1S2

1 0 1 - % 0 % % 0 !þ "12D12þ#23U23

þ 1 D12U23

!þ%1S1þ %3S3

þ&13S1S3

0 1 1 - 0 % % 0 % !þ #12U12 !þ%2S2þ %3S3

þ &23S2S3

1 1 1 % % % % 0 0 !þ $ S1 S2 S3 !þ%1S1þ %2S2

þ &3S3þ &12S1S2

þ &23S2S3þ &13S1

S3þ &123S1S2S3

Sj¼ 1 if SEP is non-manual at time t, Sj¼ 0 if SEP is manual at time t; !: expected value of Y when all Sj are 0, Dj,jþ1 is a binary
indicator for a downward change in social class (i.e. from Sj¼ 1 to Sj þ 1 ¼0) and Uj,j þ 1 is a binary indicator for an upward change
(i.e. from Sj¼ 0 to Sj þ 1¼ 1). Negative sign is associated with an inverse relationship with BMI.
*The number of dashes refers to the magnitude of the inverse association between BMI and SEP.
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Career Development & Mentors

• Primary goal: build my skills in qualitative research and mixed 
methods 

• Primary mentor(s): NIH record plus… 

• Topic expertise? 

• Skill expertise?



Thank you!
• Matthew Strehlow 
• Bonnie Halpern-Felscher 
• Gary Darmstadt 
• James Quinn 
• SV Mahadevan 
• 181 Research team 

• Arden Morris 
• Prasha Govindarajan 

• KL2 Program 
• Steve Asch 
• Steve Goodman 
• Rita Popat 
• Lorene Nelson 

• David Rehkopf 
• Carlos Carmago


