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Abstract Objectives We partnered with a Massachusetts

family workgroup to analyze state level data that would be

most useful to consumers and advocates in Massachusetts.

Methods Massachusetts’ and US data from the 2001

National Survey of Children with Special Health Care

Needs (NSCSHCN) were analyzed. We examined types of

need and prevalence of unmet need for all CSHCN and for

more severely affected CSHCN. We also correlated unmet

need to child and family characteristics using multivariate

logistic regression. Results In Massachusetts, 17% of

CSHCN and 37% of children more severely affected did

not receive needed care. CSHCN who were uninsured

anytime during the previous year were nearly 5 times more

likely to experience an unmet need (OR = 4.95, CI: 1.69–

14.51). Children with more functional limitations (OR =

3.15; CI: 1.59–6.24) and unstable health care needs

(OR = 3.26; CI: 1.33–8.00) were also more likely to

experience an unmet need. Receiving coordinated care in a

medical home (OR = 0.46; CI: 0.23–0.90) was associated

with reduced reports of unmet need. Conclusions With

input from families of CSHCN, researchers can direct their

analyses to answering the questions and concerns most

meaningful to families. We estimate that 1 in 6 CSHCN in

Massachusetts did not receive needed care, with more than

1 in 3 CSHCN with a more severe condition experiencing

an unmet need. Enabling factors were predictors of unmet

need suggesting solutions such as expanding insurance

coverage and improving services systems for CSHCN.
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Introduction

The National Survey of Children with Special Health Care

Needs [1] (NSCSHCN) provides a unique opportunity to

examine issues related to children with special health care

needs (CSHCN) and their families on both a state and

national level. With accessible state level data, we sought

to use a form of Participatory Action Research (PAR) in

order to provide research most relevant to Massachusetts’

families. PAR is a research approach whereby researchers

and families collaborate in all phases of research, which

can result in increased relevance of research, increased

research utilization, and mutual learning opportunities [2].

We sought direction from the Family Participation

Workgroup of the Massachusetts Consortium for Children

with Special Health Care Needs (FPWG) [3] to determine

the most appropriate topic of research and to guide the

research in a direction that would be most relevant to

families. Most members are parents of CSHCN and have

personal experience with challenges and deficiencies in the

health care and related systems. For example, at one

meeting with the FPWG, families discussed issues

including a lack of a coordinated source of information,

limited mental heath coverage, lack of insurance coverage
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for Autism and syndromes, and a limited state capacity for

certain specialists. These personal experiences prompted

the group’s particular interest in better understanding

unmet needs among CSHCN and children with more severe

conditions.

Sponsored by the US Maternal and Child Health Bureau

(MCHB), the NSCSHCN was designed to produce reliable

state and national level estimates of the prevalence and

characteristics of CSHCN [1]. The survey is part of a

monitoring strategy designed to measure progress towards

MCHB’s national agenda [4] and the Healthy People 2010

[5] national goal to increase the proportion of states that

have systems of care for CSHCN that are family-centered,

community-based, coordinated and culturally competent

[5]. MCHB developed six core outcomes for measuring

progress in implementing these community-based systems

of services:

1. Families of CSHCN will partner in decision-making

and will be satisfied with the services they receive.

2. CSHCN will receive coordinated ongoing comprehen-

sive care within a medical home.

3. Families of CSHCN will have adequate private and/or

public insurance to pay for the services they need.

4. Children will be screened early and continuously for

special health care needs.

5. Community-based service systems will be organized

so families can use them easily.

6. Youth with special health care needs will receive the

services necessary to make transitions to adult life,

including adult health care, work, and independence

[4, 6].

These outcomes are operationalized and measured in the

NSCSHCN and are being used as performance measures in

federal and state Title V Maternal and Child Health pro-

grams. Title V provides block grants to states that match

funds in order to improve the health of all mothers and

children, with 30% of federal block grant funds dedicated

to CSHCN [7].

The NSCSHCN identifies children with special health

care needs using a broad definition released by MCHB in

1998 [8]. CSHCN are those children who require services

beyond that required by children generally because of a

chronic physical, developmental, behavioral or emotional

condition. Using this definition, approximately 13% of

children in the United States and 15% of children in

Massachusetts have a special health care need (SHCN) [9].

Studies have shown that CSHCN use more health care

services than children without special needs [10–13]. Fur-

ther, families experience a variety of consequences of

caring for a child with a SHCN including those which can

contribute to an increased need for services such as lost

employment [14–17] and increased financial burden [16].

National studies have shown that CSHCN have higher

rates of unmet need for medical services, compared to

children without a SHCN [13, 18, 19]. The NSCSHCN

shows that for the US, more than 1 in 6 (17.7%) CSHCN

had an unmet health care need (any of 14 health care ser-

vices) [20]. Specific services with reported rates of unmet

need include specialty care (7.3%) [21], dental care

(10.4%) [22], therapy services (11.1%), communication

aids (24.7%) and mobility aids (9.0%) [23]. A study using

data from the National Health Interview Survey reported

rates of unmet need for health care services (medical care,

dental care, prescriptions, eyeglasses and mental health

care) among CSHCN at 12%, with rates of unmet need for

specific services ranging from 1.2% for mental health care

to 8.1% for dental care [24].

Consistently, lack of insurance has been associated with

unmet need for all children [25] as well as for CSHCN.

Studies using the NSCSHCN have reported strong associ-

ations between unmet need and lack of health insurance,

with odds ratios ranging from 1.61 for unmet dental care

need [22] to 7.51 for unmet routine care [21]. Newacheck

et al. [24] found that uninsured CSHCN were 4 times more

likely to have an unmet need than insured children.

Insurance, however, does not guarantee access to care;

between 10% and 16% of insured CSHCN experience an

unmet need [20, 24]. Underinsurance is a likely contribu-

tor; underinsured CSHCN were more than twice as likely

to experience an unmet need than children adequately

insured [26]. Other factors associated with unmet need

among CSHCN include poverty, adolescent age group, and

more severe limitations [20–23, 27, 28].

As guided by the FPWG, we examined unmet health

care and family service needs for all CSHCN and for those

children with more severe conditions. We also sought to

determine how Massachusetts is doing in meeting families’

needs. To do this, we examined unmet need as it relates to

MCHB’s core outcomes of progress [4] towards the

Healthy People 2010 [5] national goal to increase the

proportion of states that have systems of care for CSHCN.

Methods

Family Participation

The Massachusetts Consortium for Children with Special

Health Care Needs (http://www.neserve.org/maconsortium/

index.html) is a working group dedicated to improving

systems of care for CSHCN and their families in the state.

Its members include parents and health care providers as

well as representatives from state agencies, parent organi-

zations, health plans, universities, research programs, and

advocacy and support organizations. The Consortium’s
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Family Participation Work Group (FPWG) promotes and

supports the role that families play in improving systems of

care by strengthening partnerships between family mem-

bers and policymakers at all levels of public and private

sector organizations. This project explicitly involved and

relied on family members from the FPWG in all stages of

research.

Specifically, several meetings between the research staff

and the FPWG determined the topic of study, directed the

analyses, interpreted the findings and developed the final

products. For example, when presented with preliminary

results on unmet need for all CSHCN, the parents in the

group were surprised at what they viewed as low levels of

unmet need for care in Massachusetts, in light of their own

family experiences. This surprise led to a discussion about

condition severity and the impact of severity on levels of

unmet need. As a result, the workgroup and the research

team worked on identifying the appropriate parameters for

selecting children with more severe special health care

needs. As such, we re-analyzed the data to look only at the

more severely affected children, with several discussions

centered on how to define this population.

Sample

Massachusetts’ data from the 2001 NSCSHCN were ana-

lyzed, with US data analyzed for comparison. CSHCN

were identified using the CSHCN Screener [29], which

identifies CSHCN as those with prescription medication

dependency, elevated health care or educational service

use, or a functional limitation due to a health condition that

has lasted or is expected to last at least 12 months. The

Massachusetts sample included 744 CSHCN; the national

sample included 38,886 CSHCN.

For the subanalysis, children with a more severe con-

dition were selected if screened positive for 2 or more

CSHCN Screener items and either of the following: a

condition affects ability ‘a great deal’; or a parent rank of

severity 8+ (on scale of 0–10). The subsample of children

with more severe conditions included 94 children in Mas-

sachusetts and 5,203 children in the US.

Measures

Dependent Variable

The survey asked parents about the perceived need for care

(including 14 health care and 4 family support services) for

their child and if that care was received. For each, a two-

part question was asked: whether the child needed that care

in the year prior to the survey, and of those who answered

‘‘Yes,’’ whether that child received the needed care. A

composite variable was developed from those 18 service

needs (see Table 4 for the specific services). This dichot-

omous variable indicated whether the child needed but did

not receive one or more types of health care or family

services or whether all needs were met.

Because professional care coordination is also included

in the independent variable for MCHB core outcome #2

(see below), we performed a sensitivity analysis with the

Massachusetts imputed data using a dependent variable

both with and without professional care coordination. Since

only minor differences were seen (noted below) we ulti-

mately decided to include professional care coordination in

the dependent variable because of the importance of the

need for CSHCN and the relevance to the FPWG.

Independent Variables

We used the Behavioral Model of Health Services Use as a

conceptual model to help guide our analysis [30]. This

model suggests that a person’s use of health care services is

a function of the person’s predisposing, enabling, and need

factors. Predisposing factors include sociodemographic

characteristics, enabling factors include resources that

facilitate or inhibit use, and need factors include the indi-

vidual’s illness or perceived need for services.

Predisposing factors: We examined age in years, race

(White or other), Hispanic ethnicity, and the mother’s

education level (less than high school degree, high school

degree, some post high school, 4-year college degree or

more).

Enabling factors: We included family poverty level

(\100%, 100–199%, 200–299%, 300–399%, 400%+) and

child’s insurance type (uninsured anytime during the past

year, public, both public and private, private insurance at

time of survey). Public insurance included Medicaid,

SCHIP, military insurance, Title V or other public insur-

ance. Of particular interest were MCHB’s six core

outcomes that have been operationalized in the NSCSHCN

[31] by developing composite variables comprised of var-

ious elements of each measure. We examined whether the

family met 4 of the 6 MCHB core outcomes: (#1) Families

of CSHCN will partner in decision-making and will be

satisfied with the services they receive; (#2) CSHCN will

receive coordinated ongoing comprehensive care within a

medical home; (#3) Families of CSHCN will have ade-

quate private and/or public insurance to pay for the services

they need; and (#5) Community-based service systems will

be organized so families can use them easily.

Need factors: We examined three measures of need:

amount of time condition affects child’s ability (never,

sometimes, usually or always), stability of child’s health
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care needs (needs usually stable, needs change once in

awhile, needs change all the time) and severity of condition

(using the definition described above for the subsample

analysis; this factor was not included in the multivariate

analysis on the subsample of CSHCN with a more severe

condition).

Data Analysis

We examined types of need and prevalence of unmet need

for all CSHCN and for children with more severe condi-

tions. We compared all CSHCN in Massachusetts to all

CSHCN in the US and compared all CSHCN to children

more severely affected (in both Massachusetts and US) and

determined significant differences by comparing 95%

confidence intervals (overlapping confidence intervals are

not significant) [32]. Next, we correlated any unmet need to

the independent variables described above. We constructed

multivariate logistic regression models to examine the

relations between each of the independent variables and the

outcome (any unmet need) controlling for the other vari-

ables using an alpha level of 0.05. All independent

variables theoretically related to unmet need were included

in the multivariate analysis. Most analyses use the Mas-

sachusetts data, with US data included for comparison.

However, due to the small Massachusetts sample size for

CSHCN with more severe conditions, only US data were

examined for the multivariate logistic regressions.

Model fitting methods were chosen to reflect the com-

plex survey design used in NSCSHCN as well as the

sample weights provided by the survey designers to

account for the unequal selection probabilities. For this

reason, we used SUDAAN [33] to analyze the national

data, and for the state-level analyses, we used SAS/STAT

software [34] and SUDAAN [33]. Because the methodol-

ogies used above do not account for item nonresponse

(partial missingness per respondent, e.g., respondent

answered ‘do not know’ or ‘refused’ to demographic or

need questions), we carried out a multiple imputation

inference. We multiply imputed the data ten times [35, 36]

and each imputed data was analyzed in the same fashion as

if it were complete. In the final stage, we combined 10 sets

of regression coefficients and standard errors [37].

Results

Sample Characteristics

Table 1 lists the sample characteristics for both the Mas-

sachusetts and US samples. Compared with all CSHCN in

the US, CSHCN in Massachusetts were significantly less

likely to be non-white (15.5% vs. 24.9%), near poor

(15.0% vs. 22.0%) and uninsured (6.9% vs. 11.6%). Mas-

sachusetts also had a higher percentage of CSHCN who

receive care in a medical home (61.0% vs. 52.6%) com-

pared to all CSHCN in the US. Most notably, compared to

all US CSHCN, US children with more severe conditions

were significantly more likely to be male (66.4% vs.

59.8%), non-white (31.8% vs. 24.9%), poor (23.8% vs.

15.0%), near poor (29.5% vs. 22.0%) and on public

insurance (33.1% vs. 19.2%). Additionally, these children

were found to be significantly less likely to have met all 4

of the MCHB outcomes studied. US parents whose chil-

dren were more severely affected were significantly less

likely to report that they partner in their child’s health care

decision-making (40.0% vs. 57.5%), that their child has

coordinated care in a medical home (37.9% vs. 52.6%),

that their child has adequate health insurance (50.0% vs.

59.6%) or that their community-based services are orga-

nized for easy use (61.2% vs.74.3%). Though similar

differences were also seen between all CSHCN and chil-

dren with more severe conditions in the Massachusetts

data, they were not statistically significant.

Types of Need

Table 2 lists the types of needs reported. Most CSHCN in

Massachusetts (98.0%) and the US (98.7%) reported at least

one need for health care or family support services. Pre-

scription medications, routine preventive care, and dental

care were the top three health care needs reported for all

CSHCN in Massachusetts (87.5, 87.3, and 85.5%, respec-

tively) as well as the US (87.9, 74.4, and 78.2%,

respectively). Mental health care for family members and

professional care coordination were the top family support

needs reported in both Massachusetts (16.7%, 11.0%,

respectively) and the US (13.2%, 11.8%, respectively).

Though about the same percentage of CSHCN with more

severe conditions needed any services, the types of need

differed from all CSHCN. For example, compared to all

CSHCN, Massachusetts’ children with more severe condi-

tions required significantly more specialty care (75.6% vs.

55.5%), mental health care (53.8% vs. 33.3%), special

therapy (53.7% vs. 26.6%), home health care (17.7% vs.

4.3%), communication aids (10.8% vs. 2.5%), professional

care coordination (25.6% vs. 11.1%) and respite care (18.0%

vs. 6.5%). Similar relationships are found for US children.

Prevalence of Unmet Need

Among CSHCN in Massachusetts who reported a need for

services, 16.9% (an estimated 35,140) did not receive
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Table 1 Percentage distributions (and 95% confidence intervals) for all CSHCN and CSHCN with more severe conditions, Massachusetts and

United States, 2001

MA all CSHCN

(n = 744)

MA more severea

(n = 94)

US all CSHCN

(n = 38,886)

US more severea

(n = 5,203)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Predisposing factors

Age

0–5 17.2 (13.8–21.3) 20.7 (11.9–33.7) 19.4 (18.7–20.2) 18.9 (17.0–21.0)

6–12 47.6 (42.8–52.6) 42.0 (30.1–54.8) 47.3 (16.3–48.2) 48.5 (45.9–51.1)

13–17 35.2 (30.7–39.9) 37.3 (25.8–50.5) 33.4 (32.5–34.2) 32.6 (30.2–35.1)

Percent male 62.0 (57.1–66.7) 68.6 (55.2–79.4) 59.8 (58.9–60.7) 66.4** (64.0–68.8)

Percent non-white 15.5* (12.3–19.3) 19.3 (10.4–32.8) 24.9 (24.0–25.8) 31.8*** (29.3–34.4)

Percent Hispanic 9.3 (6.8–12.6) 9.8 (4.5–20.1) 11.5 (10.9–12.2) 13.7 (11.9–15.6)

Maternal education

Less than high school degree 13.8 (10.0–18.7) 18.7 (9.7–33.1) 15.0 (14.2–15.8) 20.6*** (18.3–23.1)

High school degree 26.8 (22.7–31.3) 26.7 (17.0–39.4) 30.2 (29.4–31.1) 31.3 (28.9–33.8)

Some post high school 29.7 (25.1–34.7) 31.3 (20.2–44.9) 31.3 (30.4–32.2) 29.8 (27.4–32.3)

4-year college degree or more 29.8* (26.0–33.8) 23.3 (15.8–33.0) 23.5 (22.9–24.2) 18.3*** (16.7–20.1)

Enabling factors

Poverty status

Below 100% 16.6 (12.6–21.5) 23.6 (14.0–37.1) 15.0 (14.3–15.7) 23.8*** (21.5–26.2)

100–199% 15.0* (11.7–19.1) 24.9 (14.1–40.0) 22.0 (21.2–22.9) 29.5*** (27.0–32.1)

200–299% 15.1 (11.8–19.1) 16.6 (8.7–29.4) 18.2 (17.5–18.9) 17.1 (15.3–19.2)

300–399% 16.9 (13.4–21.0) 10.9 (5.8–19.4) 16.5 (15.8–17.2) 11.9*** (10.2–13.9)

400%+ 36.5* (31.8–41.4) 24.0 (14.9–36.3) 28.3 (27.4–29.2) 17.7*** (15.6–19.9)

Insurance status

Ever uninsured past year 6.9* (4.4–10.6) 3.9 (1.2–12.1) 11.6 (11.0–12.3) 13.9 (12.0–16.1)

Public 21.9 (18.1–26.4) 32.2 (21.5–45.1) 19.2 (18.5–20.0) 33.1*** (30.7–35.6)

Both public and private 11.6 (8.3–16.0) 19.2 (10.0–33.7) 9.3 (8.8–9.9) 15.9*** (14.1–17.8)

Private 59.6 (54.5–64.5) 44.8 (32.8–57.5) 59.8 (58.9–60.7) 37.1*** (34.6–39.6)

Family partners in decision making 64.4 (56.0–72.1) 49.8 (28.3–71.4) 57.5 (56.0–59.0) 40.0*** (36.1–44.0)

Child receives care in medical home 61.0* (55.9–65.8) 44.5 (32.0–57.7) 52.6 (51.7–53.6) 37.9*** (35.3–40.7)

Child has adequate health insurance 65.1 (60.0–70.0) 55.1 (41.7–67.8) 59.6 (58.7–60.5) 50.0*** (47.3–52.7)

Community-based services organized 79.0 (70.8–85.3) 73.1 (52.3–87.0) 74.3 (72.9–75.7) 61.2*** (57.0–65.3)

Need

Time affected by condition

Never 41.0 (36.3–45.9) 13.2** (6.8–24.0) 39.4 (38.5–40.3) 6.3*** (5.2–7.6)

Sometimes 39.1 (34.3–44.1) 19.6** (10.8–32.8) 39.2 (38.3–40.1) 21.0*** (18.8–23.3)

Usually or always 19.9 (16.5–23.8) 67.3** (54.0–78.3) 21.4 (20.6–22.2) 72.8*** (70.3–75.1)

Stability of health care needs

Needs usually stable 65.3 (60.5–69.9) 46.8** (34.5–59.5) 63.5 (62.6–64.4) 43.3*** (40.7–45.9)

Need change once in awhile 29.6 (25.3–34.4) 44.0 (31.6–57.2) 29.9 (29.0–30.8) 36.1*** (33.5–38.7)

Needs change all the time 5.0 (3.2–7.9) 9.2 (4.9–16.8) 6.7 (6.2–7.1) 20.7*** (18.7–22.9)

Condition severity

Less severe 85.3 (81.5–88.5) – 85.6 (84.9–86.3) –

More severe 14.7 (11.5–18.5) – 14.4 (13.7–15.1) –

Percentages are weighted and adjusted for complex survey design

CSHCN = Children with special health care needs; MA = Massachusetts; US = United States; CI = Confidence Interval
a Children with more severe conditions were selected if screened positive for 2 or more CSHCN Screener items and either of the following:

condition affects ability ‘a great deal’; or parent rank of severity 8+ (on scale of 0–10)

* Significant difference between MA all CSHCN and US all CSHCN at P \ .05 by comparing 95% CI

** Significant difference between MA all CSHCN and MA children with more severe condition at P \ .05 by comparing 95% CI

*** Significant difference between US all CSHCN and US children with more severe condition at P \ .05 by comparing 95% CI
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needed care; 13.2% (an estimated 27,434) did not receive

needed health care services and 21.2% (an estimated

13,541) did not receive needed family support services

(Table 3). Results were similar in the US sample (20.9,

18.4, and 22.9%, respectively). Significantly more children

with severe conditions experienced an unmet need com-

pared to all CSHCN. In Massachusetts, more than a third

(37.3% or an estimated 11,304) of children more severely

affected who had a need for care experienced an unmet

need in the year prior to the survey. Nationally, 40.8% (or

an estimated 522,252) of children with more severe con-

ditions who reported a need for services had at least one of

those needs unmet.

Among all Massachusetts’ CSHCN and Massachusetts’

children with more severe conditions, genetic counseling

(27.0% and 50.8%), respite care (25.4% and 49.6%),

mental health care for family members (13.9% and

18.9%) and communication aids/devices (12.9% and

21.0%) were among the five most common unmet needs

(Table 4). For children in Massachusetts with more severe

conditions mobility aids/devices (26.5%) replaced sub-

stance abuse treatment (23.0%) in the top five unmet

needs for all CSHCN. In the US, the most common unmet

need was for communication aids with nearly a quarter

(24.7%) of CSHCN and 38.3% of more severely affected

children reporting they did not receive needed aids. Also

in the US, more severely affected children reported sig-

nificantly more unmet need for prescription medication

(3.7% vs. 1.7%), routine care (5.5% vs. 3.2%), dental care

(16.4% vs. 10.4%), specialty care (11.8% vs. 7.3%),

special therapy (11.1% vs. 16.5%), mental health care for

the child (23.8% vs. 18.1%) and family (28.5% vs.

Table 2 Types of needs reported by CSHCN and CSHCN with more severe conditions, Massachusetts and United States, 2001

MA all CSHCN

(n = 744)

MA more severea

(n = 94)

US all CSHCN

(n = 38,886)

US more severea

(n = 5,203)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Health/family support service need 98.0 (93.0–99.4) 100.0 (–) 98.7 (98.5–98.9) 99.5 (99.1–99.7)

Health care services

Any health care service need 97.5 (93.0–99.1) 100.0 (–) 98.6 (98.4–97.8) 99.3 (98.9–99.6)

Prescription medication 87.5 (83.4–90.7) 87.1 (74.1–94.1) 87.9 (87.2–88.5) 89.6 (88.1–90.9)

Routine preventive care 87.3* (83.2–90.5) 84.8 (72.1–92.3) 74.4 (73.6–75.2) 76.2 (73.9–78.3)

Dental care 85.5* (81.1–89.0) 81.9 (69.0–90.2) 78.2 (77.4–78.9) 76.8 (74.6–78.9)

Specialty care 55.5 (50.5–60.4) 75.6** (62.2–85.4) 51.0 (50.1–52.0) 72.0*** (69.5–74.3)

Eyeglasses/vision care 33.4 (29.0–38.1) 37.8 (26.1–51.0) 35.6 (34.7–36.5) 44.0*** (41.4–46.6)

Mental health care 33.3* (28.9–38.1) 53.8** (40.9–66.1) 25.4 (24.6–26.2) 45.5*** (42.9–48.1)

Special therapy (PT/OT/ST) 26.6 (22.6–31.0) 53.7** (40.8–66.1) 23.5 (22.7–24.4) 51.7*** (49.1–54.3)

Medical supplies 21.3 (17.7–25.4) 32.1 (21.2–45.5) 24.9 (24.1–25.6) 37.5*** (35.0–40.0)

Medical equipment 10.6 (7.9–14.0) 14.9 (7.7–26.9) 10.6 (10.0–11.2) 18.9*** (17.0–21.0)

Hearing aids/hearing care 5.2 (3.6–7.6) 10.0 (4.3–21.4) 6.5 (6.1–7.0) 11.5*** (10.0–13.2)

Mobility aids/devices (age 3+) 4.9 (3.1–7.5) 6.9 (3.2–14.5) 4.7 (4.3–5.1) 13.7*** (12.0–15.5)

Home health care 4.3 (2.6–6.8) 17.7** (9.1–31.5) 5.4 (5.0–5.9) 12.8*** (11.3–14.6)

Substance abuse treatment (age 8+) 2.6 (1.3–4.9) 6.6 (2.6–15.9) 2.8 (2.5–3.2) 4.6*** (3.7–5.7)

Communication aids (age 3+) 2.5 (1.4–4.3) 10.8** (5.0–21.9) 2.1 (1.8–2.4) 8.1*** (6.8–9.7)

Family support services

Any family support service need 29.1 (24.8–33.7) 54.1** (41.2–66.4) 27.4 (26.6–28.3) 54.8 (52.2–57.4)

Mental health care for family member(s) 16.7 (13.4–20.6) 27.8 (18.1–39.4) 13.2 (12.6–13.9) 28.5*** (26.2–31.0)

Professional care coordination 11.0 (8.4–14.3) 25.6** (15.5–39.2) 11.8 (11.2–12.4) 26.3*** (24.0–28.7)

Respite care 6.5 (4.4–9.5) 18.0** (10.2–29.9) 8.8 (8.3–9.4) 22.5*** (20.5–24.7)

Genetic counseling 5.7 (3.8–8.6) 16.0 (7.7–30.3) 6.9 (6.4–7.4) 17.0*** (15.0–19.1)

Percentages are weighted and adjusted for complex survey design

CSHCN = Children with special health care needs; MA = Massachusetts; US = United States, PT = physical therapy, OT = occupational

therapy, ST = speech therapy; CI = Confidence Interval
a Children with more severe conditions were selected if screened positive for 2 or more CSHCN Screener items and either of the following:

condition affects ability ‘a great deal’; or parent rank of severity 8+ (on scale of 0–10)

* Significant difference between MA all CSHCN and US all CSHCN at P \ .05 by comparing 95% CI

** Significant difference between MA all CSHCN and MA children with more severe condition at P \ .05 by comparing 95% CI

*** Significant difference between US all CSHCN and US children with more severe condition at P \ .05 by comparing 95% CI
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Table 3 Prevalence of unmet need for CSHCN and CSHCN with more severe conditions, Massachusetts and United States, 2001

Massachusetts United States

All CSHCN CSHCN more severea All CSHCN CSHCN more severea

% (Population estimate) % (Population estimate) % (Population estimate) % (Population estimate)

Health/family services 16.9 (35,140) 37.3** (11,304) 20.9 (1,874,754) 40.8*** (522,252)

Health care services 13.2* (27,434) 28.7** (8,644) 18.4 (1,653,356) 34.5*** (441,726)

Family support services 21.2 (13,541) 37.1* (6,450) 22.9 (572,522) 34.0*** (241,407)

Percentages are of those reporting a need and are weighted and adjusted for complex survey design

CSHCN = Children with special health care needs; CI = Confidence Interval
a Children with more severe conditions were selected if screened positive for 2 or more CSHCN Screener items and either of the following:

condition affects ability ‘a great deal’; or parent rank of severity 8+ (on scale of 0–10)

* Significant difference between MA all CSHCN and US all CSHCN at p \ .05 by comparing 95% CI

** Significant difference between MA all CSHCN and MA children with more severe condition at P \ .05 by comparing 95% CI

*** Significant difference between US all CSHCN and US children with more severe condition at P \ .05 by comparing 95% CI

Table 4 Types of unmet need reported by CSHCN and CSHCN with more severe conditions, Massachusetts and United States, 2001

MA all CSHCN

(n = 744)

MA more severea

(n = 94)

US all CSHCN

(n = 38,886)

US more severea

(n = 5,203)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Health care services

Prescription medication 0.6* (0.2–1.4) 0.9 (0.1–6.4) 1.7 (1.5–2.1) 3.7** (2.5–5.4)

Routine preventive care 1.1 (0.4–2.9) 0.0 (–) 3.2 (2.7–3.8) 5.5** (4.1–7.3)

Dental care 7.0 (4.6–10.5) 10.7 (4.7–22.6) 10.4 (9.6–11.2) 16.4** (14.0–19.1)

Specialty care 3.8 (2.0–7.3) 9.6 (3.7–22.7) 7.3 (6.5–8.1) 11.8** (9.6–14.4)

Eyeglasses/vision care 1.7* (0.7–3.8) 3.2 (0.7–13.8) 5.8 (5.1–6.6) 8.2 (6.4–10.6)

Mental health care 11.6 (7.2–18.1) 12.9 (4.6–31.5) 18.1 (16.6–19.8) 23.8** (20.3–27.6)

Special therapy (PT/OT/ST) 7.4 (4.3–12.5) 8.8 (3.5–20.4) 11.1 (9.9–12.5) 16.5** (13.8–19.6)

Medical supplies 0.2* (0.03–1.7) 0.0 (–) 2.6 (2.0–3.2) 4.1 (2.9–5.7)

Medical equipment 0.3* (0.04–2.1) 0.0 (–) 4.7 (3.6–6.1) 8.3 (5.9–11.5)

Hearing aids/hearing care 0.0 (–) 0.0 (–) 9.2 (7.0–12.0) 12.2 (7.9–18.4)

Mobility aids/devices (age 3+) 5.4 (1.4–18.6) 26.5 (6.7–64.5) 9.0 (6.4–12.5) 16.0 (10.8–23.1)

Home health care 11.0 (1.6–48.3) 18.3 (2.7–64.7) 9.7 (7.3–12.7) 15.3 (10.6–21.5)

Substance abuse treatment (age 8+) 23.0 (4.7–64.5) 11.4 (1.4–54.2) 20.8 (16.5–25.9) 23.7 (15.2–34.9)

Communication aids (age 3+) 12.9 (1.9–53.4) 21.0 (3.0–69.5) 24.7 (18.8–31.7) 38.3 (29.1–48.3)

Family Support Services

Mental health care for family 13.9 (8.3–22.3) 18.9 (8.4–37.3) 20.9 (18.8–23.2) 28.5** (24.0–33.4)

Professional care coordination 12.1 (5.1–26.1) 11.4 (2.7–37.0) 18.1 (15.9–20.4) 24.4 (20.1–29.4)

Respite care 25.4 (12.3–45.3) 49.6 (22.0–77.4) 24.3 (21.5–27.3) 35.2** (30.3–40.5)

Genetic counseling 27.0 (11.8–50.7) 50.8 (17.8–83.2) 19.5 (16.6–22.7) 24.9 (19.3–31.5)

Percentages are of those reporting a need and are weighted and adjusted for complex survey design

CSHCN = Children with special health care needs, PT = physical therapy, OT = occupational therapy, ST = speech therapy; CI = Confidence

Interval
a Children with more severe conditions were selected if screened positive for 2 or more CSHCN Screener items and either of the following:

condition affects ability ‘a great deal’; or parent rank of severity 8+ (on scale of 0–10)

* Significant difference between MA all CSHCN and US all CSHCN at P \ .05 by comparing 95% CI

** Significant difference between US all CSHCN and US children with more severe condition at P \ .05 by comparing 95% CI

No statistically significant differences between MA all CSHCN and MA children with more severe condition at P \ .05
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20.9%), and respite care (35.2% vs. 24.3%) than all

CSHCN.

Factors Associated with Any Unmet Need

Table 5 shows the odds ratios from multivariate logistic

regression analysis that assesses the independent effects of

predisposing, enabling and need characteristics on the

likelihood of experiencing any unmet need for all CSHCN

in Massachusetts and US and for CSHCN with a more

severe condition in US. In Massachusetts, older children

were more likely to report an unmet need (OR = 1.07; CI:

1.00–1.15). Insurance status was also strongly correlated

with experiencing any unmet need: CSHCN who were

uninsured anytime during the previous year were nearly 5

times more likely to experience an unmet need (OR = 4.95,

CI: 1.69–14.51) than children privately insured. Receiving

coordinated care in a medical home (OR = 0.46; CI: 0.23–

0.90) was associated with reduced reports of unmet need.

Need factors associated with unmet need include having a

condition that usually or always affects the child’s ability

compared to never (OR = 3.15; CI: 1.59–6.24) and having

needs that change all the time compared to needs that are

usually stable (OR = 3.26; CI: 1.33–8.00). In the sensi-

tivity analysis with professional care coordination excluded

from the dependent variable (results not shown), family

poverty level became significant (OR = 0.72, CI: 0.54–

0.95).

In addition to the same associations in the Massachusetts

data, factors associated with reduced unmet need in the US

data include male gender (OR = 0.90; CI: 0.81–0.99), and

higher family poverty status (OR = 0.87; CI: 0.83–0.90).

Moreover, all four MCHB outcomes studied were associ-

ated with reduced reports of unmet need in the US sample

of all CSHCN. Protection from having an unmet need was

found among families who partner in their child’s health

care decision-making (OR = 0.61; CI: 0.53–0.71), and who

have community-based services that are organized for easy

use (OR = 0.78; CI: 0.68–0.89), as well as among children

who receive ongoing coordinated care in a medical home

(OR = 0.55; CI: 0.49–0.62), and have adequate health

insurance (OR = 0.50; CI: 0.45–0.57). Factors associated

with unmet need among children with more severe condi-

tions were similar to the total US sample, with the

exception of gender and family poverty, which were not

significant.

Discussion

Members of the FPWG found the percentages of CSHCN

experiencing an unmet need in Massachusetts (17%) to be

much lower than they expected. In particular, the group

was concerned about the overall low percentages with

respect to frequency of need for support services. This

raised a number of questions about the survey design. For

example, do families really know what care coordination or

respite care is? Because of these concerns, the group

requested further analysis that examined children with

more severe conditions. Although the percentage reporting

unmet need increased among this subgroup of children

(37%), the FPWG still felt that the survey underestimated

unmet need in Massachusetts.

Nevertheless, we estimate that approximately 1 in 6

CSHCN in Massachusetts who needed care did not receive

that care. As with studies on national-level data, lack of

insurance [21, 22, 24] and underinsurance [26] were

strongly associated with unmet need. It has been estimated

that over half (59%) the uninsured children in Massachu-

setts are eligible for Medicaid or SCHIP but not enrolled

[38]. Studies have shown that barriers to enrollment

include lack of knowledge (of program and/or eligibility),

the complex enrollment process, and language barriers

[39–41]. Streamlining the enrolling process, and increasing

outreach and education may help improve access to care.

Improving the public insurance systems for CSHCN may

also improve access to care. For example, Davidoff et al.

[42], showed that expansions in SCHIP led to increases in

insured CSHCN as well as decreases in unmet need.

Additionally our findings show that the MCHB indica-

tors of good systems of care, as measured in the Title V

performance measures, are associated with less unmet need

in Massachusetts (medical home) and the US (all 4 indi-

cators studied). Our data suggests that, in Massachusetts,

CSHCN who receive coordinated care within a medical

home experience less unmet need than CSHCN who do not

receive care in a medical home. Though not significant in

the Massachusetts analysis (possibly due to small sample

size), the US data showed all 4 of the MCHB indicators

(partner in decision-making, medical home, adequate

insurance, organized community services) to be protective

factors against unmet need. These findings suggest that

good systems of care may reduce unmet need, particularly

among CSHCN with more severe conditions who were

more likely to be poor and less likely to meet any of the 4

MCHB outcomes.

Although Massachusetts generally ranks higher on the

performance measures than most other states, room for

improvement exists. For example, Massachusetts appears

strong in certain components of the medical home,

including children having a usual source of care (91%) and

a personal doctor or nurse (95%), however, considerably

weaker in other components of the medical home including

receiving family centered care (70%) and coordinated care

(49%) [43]. During focus groups conducted by the
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Massachusetts Department of Public Health (MDPH) for

the 2005 MCH Needs Assessment, families noted issues

with obtaining adequate health insurance including

restrictive definitions of ‘‘medically necessary,’’ limits to

mental health coverage and fee increases to the Medicaid

program [43]. Today, Massachusetts’s efforts to improve

these systems of care include continued collaboration

between MDPH and families of CSHCN (through organi-

zations such as the Massachusetts Consortium for CSHCN

and The Federation for Children with Special Needs) and

several state programs (Table 6).

Further, these results raise significant concerns regard-

ing the state budget crisis, which began in 2001 (just after

the administration of the NSCSHCN) and its effects on

access to care for CSHCN in Massachusetts. Historically,

Massachusetts held a longstanding reputation for its

commitment and successes in public health [44], including

expansions in Massachusetts’ Medicaid Program (Mass-

Health) beginning in 1997, targeting children with

disabilities [45]. However, with an approximate 30% cut in

funding in MDPH programs between 2001 and 2004, many

of the public health programs that contributed to that rep-

utation have been reduced [44]. In terms of specific

programs for CSHCN, Medicaid was left largely intact,

however, premium increases for MassHealth Standard and

CommonHealth (a Medicaid buy-in program for children

with disabilities whose families are over-income limits for

Medicaid or S-CHIP), enrollment caps to the Children’s

Medical Security Plan (for any children not eligible for

MassHealth), and cuts to provider payment reducing the

number of providers who accept MassHealth will likely

affect access to care for CSHCN [45, 46].

Table 5 Any unmet health care or family support services need among cshcn, multivariate associations: Massachusetts and United States, 2001

Any unmet need

MA US

All CSHCN All CSHCN CSHCN more severea

OR (95% CI) OR (95% CI) OR (95% CI)

Predisposing factors

Age 1.07* (1.00–1.15) 1.02* (1.00–1.05) 1.03* (1.00–1.05)

Sex: male (vs. female) 1.06 (0.58–1.95) 0.90* (0.81–0.99) 1.03 (0.84–1.25)

Race: other (vs. white only) 0.79 (0.27–2.28) 1.10 (0.98–1.24) 1.04 (0.81–1.33)

Hispanic ethnicity (vs. non-Hispanic) 1.44 (0.44–4.69) 0.95 (0.79–1.13) 0.76 (0.55–1.05)

Maternal education 0.95 (0.69–1.31) 1.01 (0.96–1.08) 1.06 (0.95–1.18)

Enabling factors

Family poverty level 0.75 (0.57–1.00) 0.87*** (0.83–0.90) 0.93 (0.85–1.01)

Type of insurance (vs. private)

Ever uninsured past year 4.95** (1.69–14.51) 2.23*** (1.87–2.66) 2.54*** (1.74–3.70)

Public 0.71 (0.29–1.78) 1.25*** (1.07–1.47) 1.09 (0.82–1.45)

Both public and private 2.06 (0.81–5.26) 1.18* (1.01–1.38) 1.21 (0.90–1.63)

Family partners in decision making 0.62 (0.23–1.67) 0.61*** (0.53–0.71) 0.66** (0.50–0.88)

Child receives care in medical home 0.46* (0.23–0.90) 0.55*** (0.49–0.62) 0.46*** (0.36–0.58)

Child has adequate health insurance 0.82 (0.45–1.50) 0.50*** (0.45–0.57) 0.55*** (0.44–0.69)

Community-based services organized 0.76 (0.24–2.44) 0.78*** (0.68–0.89) 0.75* (0.56–0.99)

Need factors

Time affected by condition (vs. never)

Sometimes 1.02 (0.54–1.94) 1.59*** (1.38–1.82) 1.40 (0.80–2.44)

Usually or always 3.15** (1.59–6.24) 2.42*** (2.06–2.83) 2.00* (1.18–3.39)

Stability of needs (v. usually stable)

Needs change all the time 3.26** (1.33–8.00) 1.66*** (1.39–1.98) 1.41* (1.07–1.86)

Needs change once in awhile 1.15 (0.58–2.28) 1.20** (1.06–1.35) 0.90 (0.72–1.13)

Condition severity: more (v. less) 1.74 (0.89–3.38) 1.39*** (1.21–1.60) – (–)

Odds ratios are weighted and adjusted for complex survey design and item nonresponse using multiple imputation

CSHCN = Children with special health care needs; MA = Massachusetts; US = United States; CI = Confidence Interval
a Children with more severe conditions were selected if screened positive for 2 or more CSHCN Screener items and either of the following:

condition affects ability ‘a great deal’; or parent rank of severity 8+ (on scale of 0–10)

Statistically significant at * P \ .05, ** P \ .01, and *** P \ .001
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The NSCSHCN was repeated in 2005–2006, with plans

to repeat the survey every 3–5 years [1]. This provides an

opportunity to examine unmet need among CSHCN over

time and possibly note any effects of the state budget

crisis. Further, future releases of the survey may note any

effects of the new Massachusetts health care reform bill

signed in April 2006. The bill, which includes an increase

in Medicaid eligibility for children up to 300% of the

federal poverty level, has already begun implementation

[47].

This study has some limitations. Unmet need was

determined from parent report of perceived need and

receipt of care. This is subject to both recognition and

recall error [25]. Another limitation of this study is that the

use of state-level data generates small sample sizes, which

may reduce the power of the statistical methods. This was

apparent in the multivariate analysis where the confidence

intervals of some of the odds ratios were large and statis-

tically insignificant, although significant in the US analysis

(e.g., MCHB indicators). Further, small sample size pre-

vents the analysis of subpopulations as seen here in the

analysis of CSHCN with more severe conditions in

Massachusetts.

Bridging the gap between families and research has

allowed parents and consumers to directly inform the

project in order to ensure that analyses will be relevant and

practical to those who will be using the results. The FPWG

conducts projects focused on the specific goals for system

improvement and the results of this data analysis are being

used by the workgroup to bolster current projects. This

project was also a precursor to the Family-Professional

Partners Institute, a new initiative by the Massachusetts

Consortium for CSHCN, in which families work with

organizations to develop roles for consumers that help

shape programs, influence policy and impact the care that

children and families receive. Further, this project has been

indicative of the importance of family participation and

paved the way for other partnerships for both the FPWG

and this research team.
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Table 6 Examples of Massachusetts’ efforts to improve service systems for children with special health care needs, 2005

Program Description Service System

Massachusetts Department of

Public Health Family TIES

Program

Provides information and referral to families of CSHCN and

their providers, and also serves as the state Parent-to-Parent

organization, which helps promote service coordination at

the community level

Community based systems

are organized

Massachusetts Department of

Public Health Care

Coordination Program

Designed to help families coordinate among multiple

specialties and levels of care and to reduce fragmentation of

care. Thirteen Care Coordinators are located in MDPH

regional offices as well as 14 community-based pediatric

primary care practices statewide

Medical home

Care Coordination

Massachusetts Department of

Public Health SSI/Public

Benefits Program

The SSI/Public Benefits Specialist conducts statewide trainings

for parent groups and organizations, state and local agencies

serving families with CSHCN, and health care providers

through community settings and hospitals serving CSHCN

Adequate insurance

Massachusetts Department of

Public Health toll free

Community Support Line

Provides families of CSHCN with information, referral and

technical assistance, including information on public

benefits, family-to-family supports, flexible funds, and

referrals to care coordination and other community resources

Community based systems

are organized

MCHB-funded state

implementation grant: Moving

Forward Together: Partnerships

to enhance integrated

community systems for children

and youth with special health

care needs in MA

Planned activities over the next 3 years include developing a

Family-Professional Partners Institute; Transition Training

for care coordinators; creating linkages to ensure follow-up

services for CSHCN identified through screening efforts;

promoting medical home amongst pediatricians and

physicians-in-training, and developing a Youth Advisory

Council

Medical home

Family-professional

partnerships

Screening

Transition to adulthood

Health Resources and Services Administration, Maternal and Child Health Bureau. Title V Information System, State Needs Assessments,

Massachusetts MCH Needs Assessment 2005. Accessed: May 7, 2007. https://perfdata.hrsa.gov/MCHB/MCHReports/documents/Needs

Assessments/2006/MA-NeedsAssessment.pdf
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