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Abstract 

The New Jersey Population Health Cohort Study is the largest study to date to explore factors that 

influence health and well-being in the state. More specifically, the study seeks to improve our 

understanding of how life events and stress affect health and resilience, and identify health 

disparities encountered by historically disadvantaged groups, multigenerational families, and 

immigrant groups. To help ensure that precision targets for planned analytical investigations are 

achieved for the overall study and specifically for multigenerational families and immigrant groups, 

oversampling strategies are employed. The study also includes some nonprobability-based design 

features that include respondent driven sampling to include rare populations of immigrants. In this 

manuscript, attention is given to the study's analytic objectives, features of its sample design, its 

implemented oversampling strategies, and expected sample yields. Planned analyses will examine 

the performance of the sampling strategy for identifying groups of interest. 
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1. Background 

 

The New Jersey Population Health Cohort Study (NJHealth) is the largest study to date to explore 

factors that influence health and well-being in the state. Led by the Rutgers Institute for Health, 

Health Care Policy and Aging Research, the study seeks to improve our understanding of how life 

events and stress affect health and resilience and to generate theoretically grounded and actionable 

knowledge to improve health and well-being in the population overall and among diverse groups 

with a high likelihood of exposure to stressors over the life course (Cantor et al. 2023). The study 

was designed to enroll and follow longitudinally up to 10,000 participants from across New Jersey, 

with an emphasis on historically disadvantaged groups, multigenerational families, and immigrant 

groups, including those from China, Dominican Republic, Haiti, India, Jamaica, Korea, Mexico, 

Nigeria, or the Philippines and those entering the US seeking asylum, under temporary protected 

status, or related immigration authorities.  Specific aims of the NJHealth Study are to a) identify 

how enduring and emerging stressors over the life course contribute to health in diverse populations, 

and b) discover novel factors that buffer or amplify these influences on personal and population 

health.   

 

In this manuscript, attention is given to the study's multi-stage probability sample design, the use 

of address-based sampling (ABS) and the model-based oversampling strategies utilized to help to 

increase the yields and precision of survey estimates of recent immigrant populations in the state 

and of multigenerational households. To help ensure that precision targets for planned analytical 

investigations are achieved for the overall study and specifically for multigenerational families and 

immigrant groups, oversampling strategies are employed. The study also includes some 

nonprobability-based design features that adapt respondent driven sampling to include rare 

populations of immigrants (Gile et al 2018; Handcock 2017; Heckathorn, 1997).  In this 

manuscript, attention is given to the study's analytic objectives, features of its sample design, its 

implemented oversampling strategies, and expected sample yields.  

 



 

2. Overview of the Probability Sample Design  

 

The NJHealth Study has a goal of producing state-wide estimates representative of the household 

population with an emphasis on 1) oversampling recent immigrants and 2) oversampling 

multigenerational households. Additionally, there is a goal of ensuring adequate sample sizes for 

racial/ethnic minority and low-income groups. The goals of the study are achieved through a 

multi-stage probability sampling design.  

 

The probability-based sampling design explicitly oversamples recent immigrants and 

multigenerational households at distinct stages and will oversample Hispanic and Black 

populations, as shown in Table 1. In addition, the design is expected to represent the Asian 

population and households in the lower income quintile (household income less than or equal to 

$27,800) in alignment with their proportional representation in New Jersey.  

 

Table 1. Comparison of Population and Estimated Sample Percentages for Select Domains 

Domain Population Percentage* 

Estimated Sample 

Percentage 

Recent Immigrants 4.5 5.1 

Hispanic 20.4 22.8 

Black 12.7 14.4 

Asian 9.5 9.7 

Low Income Household 20.0 20.2 

*Source: 2015-2019 5-year American Community Survey. 

 

A total of 96,552 housing units will be selected for the study. Assuming a 5% response rate, 

approximately 4,800 responding households are anticipated for the probability-based sample, 

yielding 6,000 completed survey interviews at the individual level.  

 

Overall, the sample design implements a four-stage probability sampling approach to select 

N=6,000 individuals living in New Jersey households. In addition to being designed to represent 

the State’s households overall, the design oversamples multigenerational and low-income families 

and non-Hispanic Black and Hispanic individuals. We use a clustered, address-based sample 

(ABS) to enable efficient in-person data collection. Sampling is performed by RTI International 

using its augmented ABS sampling frame (American Association for Public Opinion Research 

2016; Harter et al 2018; Harter & McMichael 2012; McMichael & Wiant 2019; Shook-Sa 2013).  

  

 

Stage 1 Sampling: Primary Sampling Units (PSUs) – (PUMAs). Public use microdata areas 

(PUMAs) are sub-state geographic units created by the Census Bureau. They are large enough to 

have microdata from the American Community Survey (ACS) published for each area and each 

have at least 100,000 people. New Jersey has 73 PUMAs in the state. The primary sampling units 

(PSUs) for this survey are constructed from these PUMAs. Most PSUs consist of only 1 PUMA 

with an exception being for Jersey City and Newark City, which are each comprised of 2 PUMAs. 

 

 The PUMAs are sampled proportional to size where the size is defined as: 

 

𝑀𝑂𝑆𝑖 = 𝑃𝑜𝑝𝑁𝑜𝑛𝐼𝑚𝑚𝑖 + 3 × 𝑃𝑜𝑝𝐼𝑚𝑚𝑖 

 

where 𝑃𝑜𝑝𝑁𝑜𝑛𝐼𝑚𝑚𝑖 is the population which are not recent immigrants in PSU 𝑖 and 𝑃𝑜𝑝𝐼𝑚𝑚𝑖 is 

the population which are recent immigrants in PSU 𝑖 where recent immigrants are defined as the 



population entering the US since 2010 according to the 2015-2019 ACS1. This specification 

oversamples areas with more recent immigrants. 

 

3. Scheduling PSU releases 

 

The original design specified that interviewing would occur in 3 distinct waves with sample 

included in a representative subset of the PSUs each wave. The waves are characterized by an 

unequal number of PSUs released for each of the data collection operational periods to help best 

utilize the available field staff in an efficient and effective manner. There are 8, 10, and 12 PSUs 

released in waves 1, 2, and 3, respectively. Samples are released via representative subsets of 

PSUs to take into account field staff capacity and travel requirements. Consequently, each wave 

serves as a representative sample of the targeted study population in New Jersey, though the 

variances of wave specific survey estimates will be substantially larger than those achieved for the 

full study sample. As each wave-specific sample is added, the variance of the pooled estimates 

will be noticeably reduced. The attraction of the design to permit wave-specific estimates of the 

target population in New Jersey is the acquisition of fast-track survey estimates. This model 

allows for survey results to be analyzed and published for earlier waves and not require the entire 

data collection to be completed prior to learning of the study findings. 

 

4. Subsequent Stages of Sample Selection 

 

Stage 2 Sampling: Second Stage Units (SSUs) - (CBGs). Census block groups (CBGs) are the 

smallest area that Census publishes 5-year ACS estimates. In New Jersey, there are 6,320 CBGs 

with an average of 572 housing units and median of 506.5 housing units ranging from 0 to 4,347 

housing units. Using an internally developed algorithm, secondary sampling units (SSUs) are 

constructed from CBGs by collapsing neighboring CBGs within each PUMA as necessary until all 

SSUs have at least 300 housing units as 200 housing units are later sampled within each SSU. 

After constructing the SSUs, a random sample of 23 SSUs is selected from each PSU. These are 

selected proportional to size where the size is defined as: 

 

𝑀𝑂𝑆𝑖,𝑗 = 𝑃𝑜𝑝𝑁𝑜𝑛𝐼𝑚𝑚𝑖,𝑗 + 3 × 𝑃𝑜𝑝𝐼𝑚𝑚𝑖,𝑗 

 

where 𝑃𝑜𝑝𝑁𝑜𝑛𝐼𝑚𝑚𝑖,𝑗 is the population who are not recent immigrants in SSU 𝑗 in PSU 𝑖 

and 𝑃𝑜𝑝𝐼𝑚𝑚𝑖,𝑗 is the population who are recent immigrants in SSU 𝑗 in PSU 𝑖. In total, 690 SSUs 

are sampled. 

 

Stage 3 Sampling: Housing Units. Within each SSU, the housing unit frame was constructed 

using addresses from an address-based sampling (ABS) frame derived from the U.S. Postal 

Service’s Computerized Delivery Sequence file. Addresses on the ABS frame are assigned to 

SSUs through a process called geocoding. Geocoding involves assigning a location (latitude and 

longitude) to an address by comparing the descriptive location elements in the address to those 

present in geocoding locator files. Addresses are geocoded using ESRI’s Business Analyst USA 

Composite locator which is comprised of several individual locators. The input addresses are first 

matched against the locator with the highest geographic accuracy which is the rooftop location of 

addresses. If a suitable match is not found, those unmatched input addresses cascade to the next 

locator, which interpolates the position along a street using the address range. This process 

continues through the locators, with each one returning decreasing geographic accuracy. If no 

match can be found for the last locator, the input address is returned as unmatched.  

 

Within each SSU, an initial sample size of 200 housing units is selected. Using survey data and 

address data from a prior study, a model was built to predict whether households are 

multigenerational. The survey used in modeling was a nationally representative sample which 

 
1 All ACS data in this report is obtained from the 2015-2019 5-year American Community Survey. 

At the time the sample design was prepared, the 2020 ACS data had not been released. 



included questions on the ages of the residents of the household. Using these ages, a 

multigenerational indicator was derived and used as the outcome in the model. Data used in the 

model as covariates came from a proprietary marketing database which has data on most addresses 

in the United States and area level data from the ACS. The final logistic model consisted of the 

following terms: 

 

• Multigenerational indicator based on Age C (Marketing) 

• Person aged 40-59 age B (Marketing) 

• Average number of persons per HU (ACS) 

• Young adult in household (Marketing) 

• Number of children in household (Marketing) 

• Percent population aged 18-24 (ACS) 

• Percent population white, NH (ACS) 

• Percent of HUs where householder moved to current unit in 2010 or later (ACS) 

• Percent population white, NH (ACS) interacted with Multigenerational indicator based 

on Age C (Marketing) 

• Percent of HUs where householder moved to current unit in 2010 or later (ACS) 

interacted with person aged 40-59 age B (Marketing) 

• Any adult age 55-64 (Marketing) 

 

On the validation data, the area under the curve (AUC) was 70%. The AUC measures the ability 

of a classifier to distinguish between classes with an AUC being a value between 0 and 100% with 

an AUC of 50% indicating the model does no better than a coin toss and AUCs greater than 50% 

indicating the classifier can distinguish between classes with better accuracy than a coin flip. To 

help maximize the correct classification rate, a threshold of 48.2% was used. That is, if a 

prediction is 48.2% or greater, then the housing unit is assigned to be in the strata that is more 

likely to have multigenerational members, namely the high-density stratum. On the validation 

data, using this threshold, the prediction is correct 74.2% of the time. 

 

Addresses are oversampled in the high-density stratum. In wave 1, 8.4% of addresses in the 

selected SSUs were in the high-density stratum but the sample was allocated so 19.3% of the 

addresses selected were from the high-density stratum (Zimmer et al  2022). Overall, the initial 

sample planned for Wave 1 had 38,694 cases, subsequently reduced to 25,928 cases. Wave 2 and 

Wave 3 will be selected at a later date as the household oversampling rate may change.  

 

Stage 4 Sampling: Within Household Selection. A roster of each household will be collected 

and the relationships between all people age 14 and over will be obtained. A family will be 

randomly selected from the household where families with more generations are more likely to be 

selected. Then within the sampled family, 1 person from each generation present will be selected 

at random. 

  

Generations are defined by the following age ranges: 

 

• Teen: 14-17 

• Young adult: 18-39 

• Middle-aged adult: 40-59 

• Older adult: 60+ 

 

5. Nonprobability-based design features to include recent immigrants 

 

To adequately represent a diverse group of the largest and fastest growing immigrant populations 

in New Jersey, recruitment activities are focused on families with at least one first- or second-

generation immigrant from China, Dominican Republic, Haiti, India, Jamaica, Korea, Mexico, 

Nigeria, or the Philippines. The inclusion criteria also include those who entered the US seeking 



asylum, under temporary protected status, or related immigration authorities. Consequently, to 

enhance the recruitment of  households with immigrants, the design has adapted respondent-driven 

sampling (RDS), a non-probabilistic, purposeful sampling technique that is used to recruit 

members of populations that cannot feasibly be recruited using probabilistic methods. RDS 

recruitment begins with “seeds,” who are members of a focal community, to participate in the 

study. NJHealth Study seeds are recruited from the probability sample, when available, and in 

partnership with community-based organizations that are actively engaged with the groups of 

interest. 

 

Initially, any New Jersey household with least one member who is a first- or second-generation 

immigrant is eligible for inclusion in the immigrant sample. The design then relies on two 

procedures to concentrate this sample on the specific immigrant groups. First, recruitment 

activities are conducted with community partner organizations. Second, immigrant sample study 

participants are asked to refer up to three additional families with immigrant members. They will 

be permitted to refer immigrant families from non-focal groups, but those participants will not be 

asked to provide further referrals. It is suggested, but not required, that they refer their own family 

members who live in New Jersey but not in their household (e.g., a parent or grandparent). The 

composition of the immigrant sample is monitored and recruitment strategies further adjusted  

(e.g., by varying the intensity of joint-recruitment activities with community partners) and 

inclusion criteria (e.g., by limiting eligibility to households with first generation immigrants) over 

time to ensure a balanced immigrant sample. 

 

 

6. Summary 

 

In summary, the New Jersey Population Health Cohort Study (NJHealth) is designed to improve 

the understanding and generate knowledge about factors that affect population health and 

opportunities to advance equity promoting policies in New Jersey and other populations. The 

study will collect survey responses, DNA, biomarkers, actigraphy and movement data, and link to 

other granular data over time on stress, resilience, trauma and health and well-being outcomes 

from a broad cross-section of the population across multiple generations, with additional targeting 

of low-income residents and diverse immigrant groups.  

 

Study outcome domains include psychosocial components and measures of physical, cognitive, 

and behavioral health. Deep assessments of stress, anxiety, depressive symptoms, loneliness, and 

related factors are to be studied. Additional attributes under study include metabolic, clinical, 

sleep, cognition, physical performance and function, BMI, and medical comorbidities. Attention is 

also given to the use of essential health care services, and access/barriers encountered. Study 

research topics under consideration include: How do specific life events impact health and well-

being?; What factors contribute to resiliency and positive health outcomes, despite or due to 

stressful experiences?; How do intergenerational family dynamics impact these relationships?; 

What roles do immigrant experiences play in exposure to stress, resilience, and population health 

outcomes?; and What roles do discrimination based on race and ethnicity play in population health 

and health equity? 

 

The initial sample design objective was to select a representative sample of approximately 10,000 

participants from broad sections of the population in the state. Adjustments to these sample targets 

were recently made to support the inclusion of an arm adapting RDS methods to enrich the sample 

with members of immigrant groups too rare to identify in the probability sample. Revised sample 

size targets currently consist of approximately 4,800 responding households and 6,000 completed 

survey interviews obtained from the probability-based sample selection process. The remaining 

respondents will be obtained from the purposefully recruited sample adapting RDS methods. 

Individuals sampled via these non-random selection schemes will limit their generalizability but 

have the potential to support behavioral analyses of understudied groups.  
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