
Regional Reweighting of 
Michigan PRAMS Data: Method 

and Applications
Peterson Haak*, Larry Hembroff, Chris Fussman, Patricia McKane

*PRAMS Project Coordinator
Michigan Department of Health and Human Services

September 10-11, 2018

1



Outline 1

• Goals and Objectives
• Reweighting Method
• Outcomes
• Lessons Learned

• MI PRAMS has been a useful 
state-level tool for many years

• Michigan has a geographically 
diverse population, with unequal 
distribution of pregnancy risks

• Can a state-level tool be 
repurposed for local-level 
analyses? 
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Presenter
Presentation Notes

Poll Title: How many pieces of mail did Michigan PRAMS send to obtain the data used for this presentation?
https://www.polleverywhere.com/multiple_choice_polls/DnGC9BxTHfv8C6F



Outline 2

• Goals and Objectives
• Reweighting Method

• I. Harmonize Strata
• II. County Level Reweighting
• III. Multi-County Regions
• IV. Multi-Year Data Set

• Outcomes
• Lessons Learned
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I. Harmonize Strata
• 3,233 - 3,964 mothers per year sampled

• 2012-2014 = 11,009
• 50-60% mothers complete

• 2012-2014 = 5,664
• Many strata across 2012-2014

• 1: Low Birth Weight
• 2: NBW Black, SE Michigan [ORANGE]
• 3: NBW Black, Rest of Michigan
• 4: NBW Non-Black, SE Michigan [ORANGE]
• 5: NBW Non-Black, Rest of Michigan
• 6-9: Kellogg Counties [BLUE]

• Most Parsimonious Strata: 
• Black + low birth weight
• Black + normal birth weight
• Non-black + low birth weight
• Non-black + normal birth weight
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Presenter
Presentation Notes
MI PRAMS, in "lean mode," operates with 5 strata. During some of the years of Phase 7, we had an additional four strata: Calhoun County - all black birthsKent County - all black birthsWayne County - low birth weight black births (sample)Wayne County - normal birth weight black births (sample)Our first step was to find some scheme for strata that worked across the years of survey variation.We found a four-stratum setup that worked. 



II. County Level Reweighting

• Begin with one county, one 
stratum, one birth year

• Ingham County
• Low birth weight infants to African 

American mothers
• 2012

• Vital Records count: 71
• PRAMS weighted count: 33
• NEWwt = WTANAL * [71/33]
• NEWwt = WTANAL * 2.15
• Survey weight for Ingham County 

LBW-AA responders now match the 
Vital Records count
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Presenter
Presentation Notes
We start our re-weighting process by making 83 little PRAMS data sets out of our one big PRAMS data set. One per county. Each county will have the four simplest strata that work across these years of data collection. To understand the math, we'll start with just one county. And one stratum. Ingham County is home to Michigan's capital city and greatest state university. And in 2012, the final birth file tells us that there were 71 low birth weight births (plurality adjusted) to black mothersLooking at the PRAMS data for LBW-AA mothers in Ingham County, the survey weight (WTANAL) is 33. To make the PRAMS data describe the county level instead of the state level, we inflate WTANAL by a factor of 2.15



II. County Level Reweighting

• PRAMS plurality 
adjusted weighted 
counts:

• WTANAL
• LBW-AA: 33
• NBW-AA: 418
• LBW-NAA: 105
• NBW-NAA: 3,059

• TOTAL: 3,615

• Vital Records plurality 
adjusted counts:

• LBW-AA: 71
• NBW-AA: 452.8
• LBW-NAA: 198.2
• NBW-NAA: 2,508

• TOTAL: 3,230
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• County level 
adjustment factor (X)

• (WTANAL*X = NEWwt):
• LBW-AA: 2.15
• NBW-AA: 1.08
• LBW-NAA: 1.89
• NBW-NAA: 0.82

• TOTAL: 3,230

Ingham County responders who used to "speak" for mothers at the state 
level now represent other mothers at the county level

Presenter
Presentation Notes
If we expand from that single stratum in Ingham county to all four new local-PRAMS strata, then we see: LBW-AA needs to inflate / expand by a factor of 2The analysis weight of NBW-AA PRAMS mothers needs to expand by a factor of 1.08The analysis weight of LBW-NAA PRAMS mothers needs to contract slightly to match the actual county level numbers.Those weights come down by a factor of 0.8. By adjusting the MI PRAMS analysis weight up or down as needed, we have made responses from our county level responders (who used to be speaking for mothers at the State level) speak for mothers in their county. 



III. Multi-County Region Reweighting

• Problem - what to do with empty strata? 
• Some counties have no PRAMS responders to represent mothers

• Prosperity Region 7
• Ingham, Clinton, and Eaton Counties

• Clinton and Eaton Counties have some low birth weight babies born 
to African American mothers

• However, no mothers were selected for PRAMS

• "Borrow" responders from nearby counties within the region of 
interest
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Presenter
Presentation Notes
This works well in counties where there happen to be PRAMS responders within each stratum. However Michigan has 83 counties. There are some counties where we will inevitably have empty strata. Places where no African American mothers of LBW infants were selected for the survey. There are some counties where no moms were randomly selected for PRAMS in a given year. Our response to this problem was to assemble multi-county regions. With this method, you have some freedom to shuffle things around. One multi-county shape that made sense around Ingham county was the "Prosperity Region"



III. Multi-County Region Reweighting

99

Presenter
Presentation Notes
Michigan's prosperity regions are multi-county areas that have a shared geographic and economic identity. Although intended for economic initiatives, these regions are also units of collaboration for infant mortality work groups. So - in the middle of the state - we see the three counties that make up the capital region, or PR 7. 



III. Multi-County Region Reweighting

• Region 7 PRAMS 
plurality adjusted 
weighted counts:

• NEWWT
• LBW-AA: 71
• NBW-AA: 547
• LBW-NAA: 309
• NBW-NAA: 4,226

• TOTAL: 5,153

• Region 7 Vital Records 
plurality adjusted 
counts:

• LBW-AA: 84
• NBW-AA: 547.8
• LBW-NAA: 308.2
• NBW-NAA: 4,225

• TOTAL: 5,165
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• Region 7 level 
adjustment factor (Q)

• (NEWWT*Q = PRWT):
• LBW-AA: 1.18
• NBW-AA: 1.002
• LBW-NAA: 0.997
• NBW-NAA: 0.9998

• TOTAL: 5,166

Some Region 7 responders who used to "speak" for mothers within their 
own county now represent mothers at the regional level

Presenter
Presentation Notes
We looked at the county level re-weighting for Ingham county on its own. �That process was repeated for each stratum in Eaton and Clinton counties. If we look at weighted counts for Region 7 (left column, NEWWT), we see that we are still a bit light on LBW-AA responders. Therefore we make one last adjustment. You'll notice that 71 is the same number we saw for LBW-AA for Ingham County alone. Because there were no LBA-AA responders from Eaton or Clinton counties the Regional weight for that stratum is just the Ingham County weight. So we increase the weighted count by a factor of 1.18 so that data from Ingham County responders now matches the expected Regional count from vital records. The sum of the county level responders for NBW-AA is really close to the count we see from VR. So this is just a nudge. The same is true for LBW-NAA and NBW-NAA strata. In the end, our weighted count from PRAMS now represents the expected count for the region from vital records. And we reach that number entirely through local responders. 



IV. Multi-Year Data Set - Region 7
• Accurately reweighted data set ≠ Useful data set
• Adequate number of responders needed for precise estimates
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• 2013
• LBW-AA: 1
• NBW-AA: 37
• LBW-NAA: 15
• NBW-NAA: 28

• 2014
• LBW-AA: 1
• NBW-AA: 31
• LBW-NAA: 10
• NBW-NAA: 43

• 2012-2014 (Weighted)
• LBW-AA: 3 (220)
• NBW-AA: 102 (1,776)
• LBW-NAA: 38 (832)
• NBW-NAA: 104 (12,691)
• TOTAL: 247 (15,509)

• 2012
• LBW-AA: 1
• NBW-AA: 34
• LBW-NAA: 13
• NBW-NAA: 33

Presenter
Presentation Notes
Just because we have a data set with responders whose survey weights match the expected counts for their respective counties and regions does not mean that we have a useful data set. In order to perform meaningful analyses, we must combine several years of local-level data into a multi-year data set. Across 2012-2014, we can collect a total of 247 PRAMS responders who were selected for the state level survey but actually lived in the three Region 7 counties at the time of their birth. When we combine three years of data into a single data set, then we get something that is both accurate in terms of the weighted data resemblance to vital records, and usable in terms of the number of responders needed to calculate estimates. 



IV. Multi-Year Data Set - Ten Regions
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Presenter
Presentation Notes
If we repeat this across the state, we end up with what you could think of as ten different Regional PRAMS data sets. These are the data sets and the number of responders per region. One advantage of creating these data sets from the county level on up is that you can pretty easily change the shapes. 



IV. Multi-Year Data Set - Alternate Configurations
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Combine Northern 
Michigan Regions

Divide 3 Most 
Populous Counties

Rural - Urban SE -
Urban Non-SE

Presenter
Presentation Notes
One of the first things that I did was to combine the three Northern Michigan regions to get a little bit more statistical power. Shortly thereafter, I divided up the data from Michigan's three most populous counties. There are big differences between Macomb, Oakland, and Wayne Counties that may be lost by looking only at the Regional level. And these regions have the numbers to support individual county level data sets. The most recent local PRAMS data set we have made is based on 2010 Census definitions for metropolitan statistical areas and urban counties. Michigan breaks down into roughly three groups. Seven counties in SE Michigan make up the counties of the Detroit MSAThere are another 16 counties that could be classified as urban countiesAnd the remaining 60 counties are, statistically, rural. 



Outline 3

• Goals and Objectives
• Reweighting Method
• Outcomes

• Data Set Accuracy
• Regional Results

• Lessons Learned
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Presenter
Presentation Notes

Poll Title: How many phone calls did Michigan PRAMS make to obtain the data used for this presentation?
https://www.polleverywhere.com/multiple_choice_polls/8IvaZ35t5ndSMpV



Outcome 1: Data Set Accuracy

• 2012-2014 Combined Data Set
• New weighted counts by region match Vital Records 

and MI PRAMS counts
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Stratum Regional Weight Vital Records PRAMS Weight

LBW-AA 7,875 7,890 7,426
NBW-AA 17,018 17,019 17,188
LBW-NAA 54,068 53,992 53,508
NBW-NAA 255,504 255,504 252,951
TOTAL 334,465 334,405 331,073

Presenter
Presentation Notes
Our first outcome precludes any examination of the actual data. Do our adjusted weights still match the expected counts from vital records? The answer is yes. Regional weights closely resemble the expected plurality adjusted counts from vital recordsWhich the PRAMS weights also represented fairly well. 



Outcome 2: Regional Results

• Statistical tests: 
• One region versus all other regions 

combined
• i.e. Region 5 vs Regions (1-4, 6-10)

• Smoking
• Home visiting participation
• Life stressors
• Teeth cleaned during pregnancy
• Safe sleep
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Presenter
Presentation Notes
We have time to look at a few measures at the sub-state level. A note about statistical testing at the sub-state level.If you take one PRAMS data set and divide it into ten, (or 12 with some larger counties broken out) there are a number of tests you can do. The most frequent one I use is to take a single region and compare against all of the other regions combined. You can also compare one region against another directly, if that addresses a question of importance to you or your colleagues. 
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Presenter
Presentation Notes
In preparing a report on perinatal substance use at the regional level, we saw that there was one region where - for every smoking measure on PRAMS - the proportion of moms reporting tobacco use or exposure was significantly higher than the remainder of the state. That is Region 5, in the inner thumb region of Michigan. Home to a few cities and a lot of rural counties. 
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Presenter
Presentation Notes
At the state level, 32.4% of mothers who were eligible for Maternal Infant Early Childhood Home Visiting reported that someone came to their home, either during or after pregnancyIn Region 2, 54.9% of mothers MIECHV eligible mothers reported any home visiting. Wayne County was also significantly above the average for the rest of the state. Regions 7 and 9, and Macomb county were significantly lower. 
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Life Stressors in 12 Months Before Delivery
Prosperity Region 3 | MI PRAMS 2012-2014

Region 3 Rest of MI

^ Relative standard error between 30% and 
50% - interpret with caution

* Regional estimate differs significantly from 
remainder of the state (p < 0.05)
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Presenter
Presentation Notes
The story here - to be melodramatic - is one of hidden suffering. The counties of Region 3 in Northeast Michigan do not have a ton of live births per year. There are not even a ton of responders (just 67). But if many mothers from a small group are saying something loud enough, they can still be heard. Looking at the life stressor question, we see that there is an excess of life stressors in NE Michigan. Few of these are significant differences, but they remain notable. Collectively, the proportion of moms in this region, few though they may be, report significantly more life stressors than moms in the
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Presenter
Presentation Notes
Due to the smaller size of each area, it is difficult to find significant differences across regions by subgroup. Difficult, but not impossible. We see one region that is significantly lower than the rest of the regions. Breaking things down by race and ethnicity, the two groups we can look at are NHW and NHB mothers.Keeping an eye on Region 5, we see that our NHW mothers from this region are lower than NHW mothers for the rest of the state. Surprisingly, the NHB mothers in that region are also higher. On the final slide, we look at the ratio and see that our region with the lowest overall proportion of moms having their teeth cleaned during pregnancy is also a land of super low disparity. I mentioned this to one of our awesome public health nurses who now manages some MCH programs, and she said that there is a stellar clinic in the city of Saginaw MI that is committed to dental care for poor mothers. And we can see what may be the effects of that clinic in our data. 
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Presenter
Presentation Notes
I will preface this one by saying that there was one region in the state that was significantly higher than the remainder of the state for safe sleep measures. That is Region 4, the west Michigan area. A higher proportion of moms there report back sleeping, crib sleeping, firm mattress, and that infant does not cosleep. That's good news overall for Region 4. However, looking at the ratio of these practices for black / white mothers, we see that Region 4 has either the greatest disparity, or is among those with the greatest disparity. Two regions - 5 and 6 - have among the lowest disparity for cosleeping, crib sleeping, and mattress sleeping. 



Outline 4

• Goals and Objectives
• Reweighting Method
• Outcomes
• Lessons Learned
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Lessons Learned: Local Partner Engagement

• Polled local public health partners 
to determine topics of interests for 
regional reports

• 141 people responded
• Topics of greatest interest:

• Mental health
• Substance use
• Service utilization
• Breastfeeding

• Two regional reports released
• 20 data presentation requests 

involving regional data
24



Limitations and Strengths

Strengths
• Includes CDC non-responder 

adjustments
• Easy to implement

• Flexible multi-county regions
• Accurately weighted 

• Empty strata filled by 
geographically, demographically 
similar responders

Limitations
• Lose the ability to examine time 

trends
• Subgroup analysis limited
• Still some areas with low 

numbers of responders after re-
weighting

• Assumes that women randomly 
selected to represent the state 
still accurately represent their 
region 25

Presenter
Presentation Notes
Strengths: Really easy to implement. An attentive 8th grader could handle the calculations needed for this reweighting. 



MI PRAMS People

• MDHHS
• Patricia McKane, DVM MPH
• Chris Fussman, MS
• Jill Hardy

• Hannah Sauter
• Anna Raykov
• Madeline Booth
• Jacob Paciorek

• Mei You, MS
• Carol Davis
• Virginia Ganzevoort
• Karen Andruszewski

• Larry Hembroff Survey Consulting

• CDC
• Tanya Williams MPH
• Nan Ruffo MPA

• Rutgers Bloustein Center for Survey 
Research (2016 -->)

• Nancy Wolff
• Griselda Villanueva | Vanessa Loyola
• Many interviewers!

• Michigan State University Office for 
Survey Research 

• (1987 - 2015)
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