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1. Introduction 67 

 68 

The aim of the current study is to test random assignment to the Durham Connects (now called 69 

Family Connects) community-wide newborn nurse home visiting program on: (1) child 70 

maltreatment assessments and substantiations, (2) mother and infant health and health care 71 

utilization, (3) parenting and parent-child relationship quality, and (4) family connections to 72 

community resources. 73 

 74 

This statistical analysis plan (SAP) will give more detailed descriptions of the outcomes in the 75 

study and the corresponding analyses. 76 

 77 

2. Study Design 78 

 79 

Study subjects include all resident Durham County births from July 1, 2009 – December 31, 80 

2010 at two county birthing hospitals (Duke University Hospital and Durham Regional 81 

Hospital). 82 

 83 

The study is a two-armed, parallel-design RCT. Families of infants born during the RCT 84 

enrollment period were randomized to be eligible to receive the Durham Connects home visiting 85 

intervention or to the control group. Families were randomized a priori to one of the two 86 

intervention groups based on infant birth date: 1) even birth date families were assigned to 87 

receive Durham Connects; program staff attempted to engage all of these families and schedule a 88 

home visit; 2) odd birth date families were not offered Durham Connects but received other 89 

community services as usual and served as the control group. Although differing from traditional 90 

randomization procedures in clinical trials, whereby individuals are randomized after providing 91 

informed consent, the a priori randomization procedure utilized in the current trial was necessary 92 

to examine program implementation and impact within the full community population (not only 93 

those families willing to participate in a randomized trial). This approach allowed for inclusion 94 

of all eligible families (i.e., families living in Durham County giving birth at Duke University 95 

Hospital) with experimental rigor, and without exception, but with ethical care for privacy. 96 

 97 

To examine impact of assignment to intervention, a separate research evaluation design was 98 

implemented independently by a team unaffiliated with the intervention, beginning at age 6 99 

months. A random, representative subsample of families was selected by computer algorithm 100 

using electronic short-form birth records to participate in the impact evaluation study. Research 101 

assistants blind to experimental condition tried to locate all randomly selected families and to 102 

solicit consent to participate in a research study of infant development. A total of 549 families, 103 

representing one birth for each day of the RCT implementation enrollment period, were 104 

consented and enrolled in the study. The study design is presented in Figure 1 below.  105 



Figure 1.  106 
 107 
CONSORT 2010 Flow Diagram for Family Connects RCT Implementation and Evaluation 108 
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  138 

Assessed for eligibility using hospital 
discharge records (n=5,338) 

Excluded (n=561) 
   Not meeting inclusion criteria  

(n = 554) 
  Discharge record error (n=7)  

 

Randomized (n=4,777) 

Randomly selected from full control 
population for impact evaluation study 
(n=353)  
 Did not participate (n=73) 

 Declined interview (n=22) 

 Unable to schedule (n=12) 

 Unable to contact (n=39) 
 Participated (n=271) 

Randomly selected from full intervention 
population for impact evaluation study (n=329) 
 Did not participate (n=60) 

 Declined interview (n=12) 

 Unable to schedule (n=8) 

 Unable to contact (n=40) 
 Participated (n=269) 

 Received allocated intervention (n=204) 

Allocated to intervention (n=2,327) 

 Received allocated intervention (n=1,596) 

Did not receive allocated intervention (n=731) 

 Declined intervention (n=414) 

 Unable to contact (n=23) 

 Unable to schedule intervention visit (n=95) 

 Moved out of county after agreeing to 
participate in intervention (n=11) 

 Nurse unable to complete intervention visit 
(n=188)  

Allocated to services as usual (control)  
(n=2,450) 

Allocation 

Enrollment 

Analyzed for program impact (n=269) 
 Participated in evaluation study but later 

determined to be ineligible (n=9) 
 

Follow Up 

Analyzed for program impact (n=280) 
 Participated in evaluation study but later 

determined to be ineligible (n=9) 
 

Analysis 



2.1 Sample Size Calculation 139 

 140 

We conducted a series of analyses to estimate the statistical power required to detect significant 141 

differences between program and control groups for our key outcomes. Following Cohen (1988), 142 

all analyses estimated at least .80 power and a significance level of .05. Using Gpower software 143 

(Faul, Erdfelder, Lang, & Buchner, 2007) and conservative estimates of program effects, we 144 

found the study to be adequately powered to test our principal hypotheses. For example, in the 145 

domain of maltreatment, we assessed power for mothers’ self-reported neglectful behavior (PC-146 

CTS). To estimate power, we drew on pilot data collected by the Durham Family Initiative in 147 

low-income/high DSS neighborhoods in Durham (N = 191). As described earlier, the self-148 

reported rate of neglectful behavior among mothers of children under 12 months of age was 149 

25.7%. For our Durham community sample, we expect the rate of neglectful behavior to be 150 

considerably lower –15.4%. We further expect that the Durham Connects program will reduce 151 

this rate by half – to 7.7% (ES = .15, small to medium effect). With a sample of 500, we will 152 

have .91 power to detect an effect of reducing maltreatment from .16 to .08. In the area of child 153 

health, we estimated power to affect immunization rates in Durham. According to the Durham 154 

County Health Department, the percent of children under age 2 in Durham who are up-to-date on 155 

immunizations is 47%. We expect that Durham Connects will increase this rate by 25% to 59% 156 

(ES = .17, small to medium effect). With a sample of 500 available for pediatric chart review, we 157 

will have .96 power to detect an effect of this magnitude. Last, we will test the extent to which 158 

program effects on maltreatment and child outcomes are mediated by (a) improved family 159 

service receipt, (b) connection to medical home, and (c) enhancements in maternal self-efficacy. 160 

According to Fritz and MacKinnon’s criteria, at .80 power, in order to detect a small-to-medium-161 

sized effect (parameter value = .26) of the program on a hypothesized mediator (e.g., maternal 162 

self-efficacy), and a small-to-medium-sized effect of the mediator on the outcome (e.g., 163 

maltreatment, child health) adjusted for program effects, a total sample size of 161 would be 164 

required. Thus, the proposed sample of 500 will provide ample power to detect small-to-165 

medium-sized mediated effects. 166 

3. Aims and Objectives 167 

 168 

To examine whether random assignment to receive a brief, postpartum nurse home visiting 169 

program predicts (1) reductions in child maltreatment assessments and substantiations, (2) 170 

increases in mother and infant health and decreases in mother and infant emergency medical care 171 

utilization, (3) higher quality parenting behaviors and parent-child relationship quality, and (4) 172 

increased family connections to community resources. 173 

 174 

 175 

 176 



4. Outcomes 177 

 178 

This section will present the outcomes investigated to answer the study aims and objectives. The 179 

analyses are described in Section 6.  180 

 181 

4.1 Primary Outcome 182 

 183 

1. Child maltreatment assessments and substantiations. This outcome will be measured 184 

using CPS administrative records from the North Carolina Division of Social Services. 185 

Records will be collected beginning at birth and continue through child age 12 years. 186 

 187 

4.2 Secondary Outcomes 188 

 189 

1. Child emergency room (ER) presentation rates. This outcome will be measured using 190 

Duke University Health System administrative records of all outpatient emergency room 191 

presentations for the study child. Records will be collected beginning at birth and continue 192 

through child age 12 years. 193 

 194 

2. Child hospital overnight stays. This outcome will be measured using Duke University 195 

Health System administrative records of all inpatient nights spent in hospital for the study 196 

child. Records will be collected beginning at birth and continue through child age 12 years. 197 

 198 

3. Mother emergency room (ER) presentation rates. This outcome will be measured using 199 

Duke University Health System administrative records of all outpatient emergency room 200 

presentations for the study mother. Records will be collected beginning at birth of the study 201 

child and continue through child age 12 years. 202 

 203 

4. Mother hospital overnight stays. This outcome will be measured using Duke University 204 

Health System administrative records of all inpatient nights spent in hospital for the study 205 

mother. Records will be collected beginning at birth of the study child and continue through 206 

child age 12 years. 207 

 208 

5. Mother postnatal well-care compliance. This outcome will be measured based on mother 209 

self-report of completing (or not) her 6-week postpartum health exam. This outcome will be 210 

measured during an in-home interview when the study child is approximately 6 months old. 211 

 212 

6. Child postnatal well-care compliance. This outcome will be measured based on mother 213 

self-report of having taken (or not) her child for a pediatric well-child exam within the past 214 

month. This outcome will be measured during an in-home interview when the study child is 215 

approximately 6 months old. 216 



 217 

7. Mother mental health. This outcome will be measured based on mother self-report on two 218 

brief questionnaires: the Edinburgh Postnatal Depression Scale (Cox, Holden, & Sagovsky, 219 

1987; assessing postpartum depression) and the General Anxiety Disorder – 7 (Spitzer, 220 

Kroenke, Williams, & Lowe, 2006; assessing generalized anxiety). This outcome will be 221 

measured during an in-home interview when the study child is approximately 6 months old. 222 

 223 

8. Mother parenting behaviors. This outcome will be measured based on mother self-report of 224 

positive and negative parenting behaviors toward the study child (Durham Family Initiative, 225 

2008; Lounds, J.J., Borkowski, J.G. & Whitman, T.L., 2004; Straus, M. A., Hamby, S. L., 226 

Finkelhor, D., & Runyan, D., 1995). This outcome will be measured during an in-home 227 

interview when the study child is approximately 6 months old. 228 

 229 

9. Mother infant intentionality beliefs. This outcome will be measured based on mother self-230 

report regarding the extent to which infants can intentionally engage in negative behaviors 231 

(Feldman & Reznick, 1996). This outcome will be measured during an in-home interview 232 

when the study child is approximately 6 months old. 233 

 234 

10. Father-child relationship quality. This outcome will be measured based on mother report 235 

of father involvement in caring for the study child (Center for Research on Child Wellbeing, 236 

2008). This outcome will be measured during an in-home interview when the study child is 237 

approximately 6 months old. 238 

 239 

11. Family connections to community services and resources. This outcome will be measured 240 

based on mother self-reported family use (or not) of various formal and informal services and 241 

resources in the Durham, NC community. This outcome will be measured during an in-home 242 

interview when the study child is approximately 6 months old. 243 

 244 

12. Out of home childcare utilization. This outcome will be measured based on mother self-245 

reported use (or not) of out-of-home childcare for the study child. This outcome will be 246 

measured during an in-home interview when the study child is approximately 6 months old. 247 

 248 

5. Populations and Subgroups to be Analyzed 249 

 250 

5.1 Populations 251 

 252 

1. Intent-to-treat (ITT). All randomized study subjects that provided written consent to 253 

participate in the outcome evaluation interview at infant age 6 months. To avoid potential 254 

contamination of the study design, any family that had previous participated in Durham 255 



Connects prior to the start of this RCT were removed from the sample. Additionally, to avoid 256 

violating assumptions of linear regression models, for participating mothers who gave birth 257 

to multiples (e.g., twins), one child was randomly chosen for inclusion in the study analyses. 258 

 259 

5.2 Subgroups 260 

 261 

Five sets of subgroup analyses will be conducted based on preliminary analyses that suggest 262 

baseline differences exist between the intervention and control groups based on presence or 263 

absence of multiple demographic or medical risk factors. 264 

 265 

1. Infant total medical risk at birth. Subgroup analyses will examine differences in outcomes 266 

based on the total number of medical risks at birth, a 0-3 count variable summing the 267 

following: 1) born at less than 2500 grams; 2) less than 37 weeks gestational age, and 3) birth 268 

complications, not specified. 269 

 270 

2. Mother and infant health insurance. Subgroup analyses will examine differences in 271 

outcomes based on whether the mother and infant have 1) Medicaid or no health insurance; 272 

or 2) private health insurance. 273 

 274 

3. Mother race and ethnicity. Subgroup analyses will examine differences in outcomes based 275 

on mother race and ethnicity, coded as 1) minority; or 2) White. 276 

 277 

4. Mother single parent status. Subgroup analyses will examine differences in outcomes 278 

based on mother single parent status, coded as 1) single parent; or 2) not a single parent. 279 

 280 

5. Infant/child gender. Subgroup analyses will examine differences in outcomes based on 281 

child gender, coded as 1) male; 2) female. 282 

6. Analyses 283 

 284 

Descriptive statistic (mean, standard deviation, frequency, and percent) will be used to describe 285 

the birth risks, demographic and socioeconomic characteristics, and primary and secondary 286 

outcomes for the whole sample. Then, the birth risks and demographic and socioeconomic 287 

characteristics at baseline will be compared between children and their mothers in the treatment 288 

group and those in the control group by using chi-squared tests for categorical variables and 289 

using t-tests for continuous variables. If any imbalance at baseline exists between the two groups, 290 

a regression adjustment will be used to create adjusted means in outcomes for each group by 291 

controlling birth risks and demographic and socioeconomic characteristics. Stata 14.2 and SAS 292 

9.4 will be used for all statistical analysis. 293 

 294 



6.1 Primary Outcome 295 

 296 

A negative binomial model will be applied when the outcomes are number of assessments and 297 

substantiations. The independent variable is treatment status (treatment=1). The covariates 298 

include birth risks, demographic, and socioeconomic characteristics. An adjusted mean of the 299 

outcomes in each group will be reported as well as a group difference and its confidence interval. 300 

 301 

6.2 Secondary Outcomes 302 

 303 

A linear model will be applied if the outcomes are continuous variables. A negative binomial 304 

model will be applied if the outcomes are count variables. A logistic model will be applied if the 305 

outcomes are dichotomous variables. The covariates include birth risks, demographic, and 306 

socioeconomic characteristics. An adjusted mean of the outcomes in each group will be reported 307 

as well as a group difference and its confidence interval. 308 

 309 

7. Missing Data 310 

 311 

Missing data issue is commonly seen in social science research. Our missing data could come 312 

from item nonresponse and missingness in administrative data and survey. Single and multiple 313 

imputation techniques can reduce non-response bias, improve efficiency, and increase statistics 314 

power in parameter estimates, as compared to listwise deletion. Consistent with guidelines 315 

established by Schafer and Graham (2002), single imputation will be used in cases where the 316 

amount of missing data is low (< 1% of all data points).  In all other instances, multiple 317 

imputation procedures will be applied to eliminate missing data in this study. The number of 318 

imputations will be 10. 319 
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