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Abstract 

                                
 THE ROLE OF PERMANENT INCOME AND FAMILY STRUCTURE IN THE

 
DETERMINATION OF CHILD HEALTH IN THE ONTARIO CHILD HEALTH STUDY 

Lori Curtis, Martin D. Dooley, Ellen L. Lipman and David H. Feeny 

We use data from the Ontario Child Health Study to assess how the empirical association between child health and both
low-income and family status (lone-mother versus two-parent) changes when we move from a single cross-section to
two waves of data.  Our measures of health status include categorical indicators and the health utility score derived
from the Health Utilities Index Mark 2 (HUI2) system. Consistent with the permanent income hypothesis, we find that
most outcomes are more strongly related to low-average income (in 1982 and 1986) than to low-current income in
either year. Lone-mother status is also negatively associated with most outcomes, but the lone mother-coefficients did
not change significantly when we switched from low-current income to low-average income. This implies that the lone-
mother coefficient in single cross-sections is not just a proxy for low permanent income.  
                    



1  Introduction

        The overall goal of this paper is to improve our understanding of the link between family socioeconomic status

and child health.  Our ultimate purpose is to inform better the wide range of economic and social policies which have

potential impacts on the health and development of children such as social assistance, child or family benefits,

education and social support services.  Canadian research on these specific policy questions is still at an early stage

due to a lack of good data.  Until recently, Canada had no national micro-data source with which to study this topic,

but this situation has changed with the advent of the new National Longitudinal Survey of Children and Youth

(NLSCY).  Prior to the NLSCY, the best Canadian data came from the Ontario Child Health Study (OCHS) which

provided a two-wave survey of a sample of families with children in 1983 and 1987.   A series of studies have used the

OCHS data to show that the incidence of psychiatric disorders and poor school performance are higher among poor

children compared to non-poor children and among children in lone-parent families compared to children in two-

parent families.  

We return to OCHS data in this paper with two specific objectives.  One objective arises from the fact that few

studies of child health and family socioeconomic status have made use of both waves of the OCHS.  We do so with

several questions in mind.  First, we test if child health is more strongly related to “low permanent income” than to

“low current income” as would be implied by the permanent income hypothesis.  Second, we test if the size of the

(negative) relationship between child health and lone-mother status is sensitive to the low-income measure used.  One

interpretation of “effect” of lone motherhood on child health in cross-sectional studies is that this coefficient represents,

in part, a low-permanent-income effect due to the fact that poor lone mothers are known to have longer periods of low

income than poor couples.  Third, we also assess the relationship between child health and both longer-run and shorter-

run measures of family (lone-mother) status.  

Our second objective arises from the measures of health status which we use. Most OCHS studies have focused

on psychiatric disorders and poor school performance.  We employ more global health indicators derived from the

Health Utilities Index Mark 2 (HUI2) system. The HUI2 system is comprised of seven attributes (sensation [vision,

hearing and speech], mobility, self-care, emotion, pain, cognition, and fertility) with three to five levels of functioning

per attribute. A multi-attribute utility function has been estimated for the HUI2 system so that health status can be

converted into a utility score reflecting health-related quality of life on a scale from 1.00 (no impairments) to 0.00
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(dead).  We analyse both the categorical  measures of health status from the seven attributes and the health utility score

which is a cardinal measure.

Why return to the OCHS data now that the NLSCY offers a much larger and a national random sample?  We

have several reasons.  The first is that only one wave (or cycle) of the NLSCY is currently available.  A second is that

even when the second cycle is released, the NLSCY data will cover only a two-year span over which there may be

relatively little within-family variation in such key variables as child health, income and family type.  Third, it is highly

important that the sensitivity of one’s findings from any source be tested with data from alternative surveys.  Our final

reason is, we believe, the most substantive.  The OCHS and the NLSCY cover two different decades, the 1980's and

the 1990's respectively.   During this time of span, many policy changes were enacted which were of potential relevance

to the well-being of children.  Among the most important of these were modifications in health care policy and in

several income support programs for families such as social assistance, (un)employment insurance and family/child

benefits.  Studies of the relationships between child health and family socioeconomic status in each decade may help

us to infer the possible impacts of these policy changes on children and their families.  The best source of information

for Canada in the 1980's is the OCHS.  The NLSCY contains very limited retrospective data of any type, no income

data prior to 1993 and very few children who were even born when the OCHS was initiated.  One final note for readers

unfamiliar with Canada is that, even though Ontario is only one of ten provinces (plus two territories), it contains 36%

of the national population. 

The outline of the paper is as follows.   Section 2 contains a brief review of the literature.  Section 3 describes

the OCHS data and the Health Utilities Index Mark 2.  The descriptive statistics and the results of our multivariate

analysis are in Section 4.   Section 5 is a summary and conclusion.

2  Literature Review

The Ontario Child Health Study was launched in 1983 and there was a follow-up survey in 1987.  The principal

objective was to estimate the prevalence of child psychiatric disorders, but data were also collected on physical health,

social and educational functioning, and a variety of socioeconomic status variables.  Most OCHS-based studies of

economic disadvantage have used only the1983 data.  They have demonstrated a consistent and significant association
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between low income (or welfare status) and psychiatric disorder (Offord, Boyle and Jones, 1987).  Among 4 to 11 year-

old children, for example, the odds of one or more psychiatric disorders (attention deficit hyperactivity disorder,

conduct disorder or emotional disorder) for a poor child are more than three times that for a non-poor child (Lipman,

Offord and Boyle 1994).  Studies of social and educational functioning have demonstrated a similar link between

poverty and morbidity (Lipman and Offord 1994).  Cadman et al. (1986a) demonstrated above-average rates of chronic

physical health problems among children in low-income families.

Three OCHS studies have examined the association between family structure and child psycho-social morbidity.

Munroe Blum, Offord and Boyle (1988) found that children in single-parent families were at an increased risk of a

variety of psychiatric and academic morbidities, but this relationship weakened with the inclusion of a measure for the

receipt of welfare income.     However, Lipman and Offord (1996) and Dooley and Lipman (1996) found that both lone-

mother status and low-income status had significant independent relationships with poor schooling outcomes and

psychiatric disorders.   Three studies have focused on changes between the two waves of the OCHS but find that

changes in income levels are very weakly correlated with changes in the levels of child health (Lipman and Offord

1996, Lipman, Offord and Boyle 1994 and Boyle et al. 1998). 

Other data sets have confirmed the findings from the OCHS.  Dooley et al. (1998) used data from Cycle One of

the NLSCY and found a significant relationship between child psycho-social health (psychiatric disorders, schooling

progress and social functioning) and both lone-mother status and low income.  See Duncan and Brooks-Gunn (1996)

for studies with non-Canadian data. 

3.   Data

3.1  The Ontario Child Health Study 

The survey methods and instrumentation of the OCHS are described in detail in Boyle et al. (1987) and Offord,

Boyle, Racine, et al. (1992).  Statistics Canada surveyed a total of 1,869 families and 3,294 children age 4 to 16 in

1983.  Information was collected from a parent (usually the mother) for all children, from a teacher for the 4 to 11 year-

olds and from the youth for 12 to 16 year-olds.   A follow-up survey was administered in early 1987. 

Boyle et al. (1991, 1993) report that 27% of the 1983 OCHS sample was lost to attrition by 1987 where attrition
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refers not just to observations with “no 1987 information” but also to observations with “(significantly) incomplete

1987 information”. They also report that it is common to lose 20% to 30% of the original sample in the first follow-up

of surveys concerning childhood psychiatric disorders.  Their investigation of the consequences of attrition in the

OCHS led to the conclusion that, although the sample loss was not entirely random, estimates of outcome and risk

derived using the follow-up would be “reasonably accurate” and estimates of prognosis would “have a downward bias.”

Our estimation sample includes 1,317 children out of the original 3,294.   The most important single source of

sample loss was that all 828 children age 13-16 in 1983 (and 17-20 in 1987) had to be dropped because data on family

of origin was not collected for these children in 1987 and, as a result, we were unable to assign them to two-parent or

lone-mother families in that year. Hence, all of the children in our sample were 4 to 12 years of age  in 1983.  The other1

causes of sample loss were the following:   there was no 1987 information for 400 otherwise usable observations;  432

(261) children were missing information for one or more variables which are used in this paper in 1983 (1987);  and

56 children lived with a lone father.  The economic status of lone fathers is much closer to that of couples than that

of lone mothers.  Hence, it is inappropriate to combine lone fathers and lone mothers in one group, but the former are

too small in number for separate analysis.  

We compared the distribution of the outcomes and socioeconomic characteristics of the children  in our estimation

sample (data are available in both 1983 and 1987) with those of children for whom complete information is available

in 1983 only.  The only significant differences are that there are slightly fewer poor families and substantially better

educated mothers in our estimation sample.

3.2  Socioeconomic Characteristics  

 The definitions and descriptive statistics for the socioeconomic characteristics which we use as independent

variables are presented in Table 1.  The first panel contains four measures of low income the first two of which are

“cross-sectional” or “current income ” variables.  These indicate that 15% and 13% of the children were from low-

income families in 1982 and 1986 respectively.    The “low-average-income” measure indicates that 13% of children2

were from families which had an average income (in 1982 and 1986) below the LICO.  The final measure indicates

that 7% of the children were from families that had income below the LICO in both 1982 and 1986.  
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We hypothesize that brief spells of poverty have a smaller impact on child health than do extended spells.  Hence,

we anticipated coefficients of greater magnitude and statistical significance from measures of  “low-permanent-income”

status than from measures of  “low-current-income” status, and we generally found this to be the case.  In the tables

of multivariate results below, we compare estimates obtained with the “low-average-income” measures and with the

“current-low-income” measures.  The two  “low-permanent-income” measures,   “low-average income” and “low

income in both years”, yield results which are similar qualitatively.  We have chosen to focus on our estimates with

the former for two reasons.  First, we believe that the “low-average-income” measure is more reflective of the

permanent income hypothesis.  Second, the prevalence of  “low income in both years” is quite small as indicated in

Table 1 and estimates with this variable tended to be less precise. 

We do not report estimates of models which make use of the changes in income between 1983 and 1987.  At a

theoretical level, it is not clear what to expect from such a specification.  The economics literature emphasizes the role

of permanent income, as opposed to transitory income fluctuations, in many family decisions which might possibly

influence child health.  Even assuming a role for short-run variations in income, there is no strong consensus in the

health sciences literature concerning the lag with which such temporary changes in economic resources might influence

child health.  Finally, as we indicated on page 3, previous studies and our own efforts indicate that changes in income

levels are not strongly and consistently correlated with either the levels of or changes in the levels of child health. 

The second panel of Table 1 contains four measures of family structure.  As with low income, the first two are

“cross-sectional” or “current” measures which indicate that 8% and 9% of the children lived with a lone-mother family

(as opposed to with two parents) in 1983 and 1987 respectively.   The third measure indicates that 12% of the children3

lived with a lone mother in either 1983 or 1987 or both.  The final variable indicates that 5% of the children lived a

lone mother in both 1983 and 1987.

Numerous studies have found a child-health deficit associated with this lone-mother status, but there are several

possible interpretations of this finding.  One is that the lone-mother coefficient reflects the longer and more severe

(bigger poverty gap) periods of low income which poor -lone mothers face compared to poor couples. (Laroche 1998).

If true, then one should find a smaller (in absolute size) lone-mother coefficient when controlling for low-permanent

income compared to low-current income.  Other interpretations of the lone-mother coefficient include, but are not



6

limited to,  insufficient community and family support for lone-mother families and the stress associated with marital

breakdown. 

 One problem with all of these interpretations of the lone mother coefficient in the previous paragraph is that we

very imperfectly understand the timing of these possible influences on child health. Consider, for example, the children

whom we observe in two-parent families in 1983 and lone-mother families in 1987.  Such marriages may have been

characterised by high levels of stress or even abuse, the health effects of which are apparent even after the couple split.

Kingston-Reichers (1998) found that 53% of women from dissolved first marriages reported physical abuse by their

former partner, but that only 15% of currently married women reported physical abuse by their current partner.   Next

consider the children whom we observe in lone-mother families in 1983 and two-parent families in 1987.  While in

a single-parent family, such children may have experienced an extended  period of severe poverty or of weak

community and family support, the health effects of which may be felt beyond the formal period of lone motherhood.

Our predictions about the relative size of various measures of lone-mother status were weaker than in the case of low-

income status  and, in fact, we did not find strong and consistent differences between the coefficients for different

measures.  The estimates obtained with the “lone mother in both years”, which might be expected to show that largest

effect, were also the least precise due possibly to the low proportion (5%) of children who lived in a lone-mother family

in both 1983 and 1987.   In the tables of multivariate results below, we present the estimates obtained with both the

“cross-sectional” measures and with the “lone mother in either year” measure.  As with low-income status, we do not

report estimates of models which use measures of changes in family status.  Lipman and Offord (1996) found that

changes in child outcomes between 1983 and 1987 did not correlate well with changes in marital status. Our early

results indicated the same.  

We used only 1983 measures for all other variables.   Several studies have found a link between parental

education and child health even with controls for income (Dooley and Lipman 1996, Dooley et al. 1998).   The OCHS

data permit us to classify the mothers’ schooling levels by the three categories in the third row of Table 1:    less than

high school (8%); high school (61%); and more than high school (31%).    Previous research has also indicated that4

mothers who are either very young or quite old at the birth of their children may have less healthy offspring (Panis and

Lillard, 1994).  We were not able to construct a reliable measure of the mother’s exact age at birth.   We use instead5
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a simple dummy variable for the 45% of mothers who were age 35 and over in 1983.  This variable may reflect many

factors including experience both in parenting and in the labour market.  

Our sample is restricted to children who were 12 years of age or under in 1983 (16 or under in 1987) due to

difficulties in determining family status for the older children in 1987.  Previous OCHS papers have often found that

older children have more health problems than do younger ones.  We use a dummy variable for the 44% of children

who were age 8-12 in 1983.  We experimented with linear and quadratic specifications for both the age of the mother

and the child but these did not fit the data better than the simple step functions which we report below. 

Low birth-weight is often associated with both impaired child health (Currie, 1995; Saigal et al. 1994a, b, and

1996) and low socioeconomic status.  Hence, we included in our multivariate analyses a dummy variable for the 6%

of the children in our sample who had a birth-weight of 5.5 pounds or less. Our objective was both to assess the partial

correlation between low birth-weight and child outcomes, and to assess the possible health impacts of lone-mother

status, poverty and maternal education independent of the correlation between these variables and low birth-weight.

 A family characteristic that is sometimes included in studies of child outcomes and socioeconomic status is the

number of children.  Family size enters our analysis indirectly via the Low Income Cutoff.  The 1983 OCHS data report

both family size and the number of siblings but only the former is reported in 1987.  In early work for this paper, we

experimented both with models which included the number of children in 1983 and with  models which included a

variable for family size minus the number of parents in 1983 and 1987.  These estimates usually indicated a positive

but statistically insignificant relationship between child outcomes and the number of children.  There were few

substantive changes in the other estimates and, hence, we do not report models with this variable included in the tables

below.  

3.3   Health Outcomes 

3.3.1  Description of the Health Utilities Index Mark 2

The Health Utilities Index Mark 2 system (HUI2) is a multi-attribute health status classification system which

has been widely used to assess the health status of children (Barr et al. 1993, 1994, 1995; Billson and Walker 1994;

Feeny et al. 1992, 1993; Gemke et al. 1995, 1996; Saigal et al. 1994a, 1994b, 1996).  The HUI2 is comprised of two
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components, the first of which is a seven attribute health status classification system (Feeny et al. 1995, 1996).  The

second component uses a multi-attribute utility function to translate categorical health status information into cardinal

scores on the conventional scale of no impairments equals 1.00 and dead equals 0.00 (Torrance et al. 1995, 1996).

The seven attributes are sensation (vision, hearing, and speech), mobility, emotion, cognition , self-care, pain and6

fertility.    The first six HUI2 attributes listed were judged to be the most important out of fifteen attributes of child

health status in a survey conducted by Cadman et al. (1984, 1986b).  The identification of these six key attributes also

informed the construction of the OCHS survey.  Fertility was added to capture sub-fertility and infertility sequella

associated with some childhood cancers and their treatments. 

There are three to five levels per attribute which range from “normal for age” to “severely impaired”.  For

instance, level 1 for cognition is "learns and remembers school work normally for age" and level 4 (the lowest) is

"unable to learn and remember".  The levels for each of the six attributes relevant for this study are described in Table

2.  There are no fertility data in the OCHS and, therefore, each child is assigned level 1 for this attribute.  The

information available in the OCHS enabled us to describe 1,920 unique health states.  Many of the health states to

which we can not assign children describe extremely impaired health states which would be attained by very few, if

any, of the children in our sample.  See section 3.3.2 below for discussion of the application of the HUI2 to the OCHS.

The HUI2 was originally developed for survivors of childhood cancer.  The initial goal was to distinguish among

mild, moderate and severe levels of impairment.  The levels of each attribute, therefore, were chosen to range from

highly impaired to normal.  Supra-normal capacity, such as above-normal physical fitness or emotional resilience, was

not included.   As a result, a high percentage of children in random samples, such as the OCHS, are classified as

having no impairments and the HUI2 does not distinguish differences among unimpaired children (possible ceiling

effects). Floor effects, on the other hand, pose little problem. The discriminative validity of the HUI2 has been

demonstrated in a number of clinical populations including those with relatively few impairments (survivors of

standard-risk acute lymphoblastic leukemia, ALL) and those with more severe impairments (survivors of brain

tumours).

The valuation of health status in the second component of the HUI2 is based on preference measurements

obtained from a random sample of 194 parents of general public school-aged children in Hamilton, Ontario.  Parents



9

were asked to value a number of health states on a visual analog scale and with the standard gamble (based on von

Neumann-Morgenstern utility theory). The calculation of the utility score is relatively complex.  Torrance et al. (1996)

present a simplified method of calculating the utility scores for the multi-attribute health states using both the single

attribute and global multiplicative utility functions (also see Keeney and Raiffa 1993).  The last column and final row

of Table 2 present the simplified formula for calculating the utility scores.  The multiplicative form of the utility

function captures simple interactions in preferences among attributes.  The more simple additive utility function was

rejected by the data.  Specifically, preferences in the sample revealed complementarity  among the attributes that7

comprise HUI2.  The resulting utility scores provide a measure of the desirability of each health state on a scale with

interval scale properties.  The use of the preference function estimates in the second component of the HUI2 system

is not without controversy.  Extensive discussions of this topic can be found in Torrance (1986), Dolan (1998), Garber

and Phelps (1997) and Johannesson, Jonson and Karlsson (1996).  Here we very briefly review two of the more

prominent concerns.   The first is that the approach we adopt is not consistent with ordinal utility theory and, in

particular, requires interpersonal utility comparisons.   Our rationale is that, in practice, interpersonal utility

comparisons by investigators and policy makers are not only routine but unavoidable.   Drawing concrete policy

implications from our research requires inter-personal comparisons.  The only real choice is whether the basis for these

comparisons is to be left implicit, as is ususally done, or to be made explicit.  We believe that the latter approach has

merit and explore the use of the HUI2 system for this purpose. 

There are several systems of axioms within cardinal utility that permit inter-personal comparisons (Harsanyi,

Keeney).  The HUI2 scoring system is based on von-Neumman-Morgenstern expected utility theory.  This theory is

widely viewed as the leading normative (prescriptive) model of decision making under risk.  The axioms upon which

vN-M utilities are based are among the weakest assumptions necessary to obtain a cardinal utility function.  HUI2 is

based on an extension of vN-M utility theory to consider utility functions with multiple attributes (or dimensions; see

Keeney and Raiffa).  The theory and underlying assumptions are  explicit.  This cannot be said for many alternative

measures of health status and health-related quality of life.  In practical terms, our approach is to examine variations

in health-related quality of life under the following arbitrary assumptions (Torrance and Feeny 1989).  It is assumed

that “everyone” gets the same utility from a year of perfect health and everyone gets the same utility from the lack of



10

health status (dead).  The scoring function is based on “one person, one vote”; it is based on the mean of the responses

in the preference measurement survey.

A second major concern with regard to the HUI scoring function is that of “generalizability”.  The evidence from

a wide variety of studies does reveal substantial heterogeneity of preferences for health states among individuals, that

is, there is considerable variation in the scores which different individuals will assign to a given state.  There is little

variation, however, across samples in the mean scores which individuals will assign to a given health state or in the

estimated scoring functions.  For instance, the original mean scores for the Quality of Well Being scale, which were

derived from a random sample of the general population in San Diego, California, differed little from the scores derived

from surveys of arthritic patients in the Northeast United States (Balaban et al. 1986) and the general public in Oregon

(Kaplan 1994).   The same was true of the scoring system estimated for the Sickness Impact Profile in both Seattle,8

Washington and from an English survey (Patrick et al. 1985). Mean scores for states described using the EuroQol

system obtained from postal surveys in several European countries were also very similar (Stouthard and Essink-Bot

1992; Essink-Bot 1993).  Furlong (1996) found similar mean utility scores, including HUI2 scores, for a wide variety

of health-state descriptions collected from three general population samples in southern Ontario, Canada.  Finally,

virtually no differences were observed between a HUI2 scoring function based on preference scores from a random

sample of parents and from a sample of convenience of parents of children with cancer in Hamilton, Ontario (Torrance

et al. 1996).

Studies have also found that individual variation in preference scores associated with a given health state is not

correlated with the socioeconomic characteristics of respondents such as age, gender, income, education, religion, and

frequency of participation in religious services (Richardson and Nord 1997, Sackett and Torrance 1978, Dolan et al.

1996, Froberg and Kane 1989, Gold et al. 1996, Hadorn and Uebersax 1995 and Furlong 1996.)    While interesting,

this last finding is not crucial to our study because we use the estimated scoring function to assign the same utility score

to all individuals, regardless of socioeconomic characteristics, in a given health state. 

3.3.2  Application of the Health Utilities Index Mark 2 to the Ontario Child Health Survey. 

We used only the OCHS parental reports to assess child health status.  The OCHS did elicit responses from the
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youths age 12 to 16 in 1983, but, as indicated above, our sample (age 12 and under) consists  mainly of children for

whom there are no self-reports.  The OCHS also surveyed the teachers of children age 4 to 11 in 1983, but there was

too much missing information for these reports to be used in our study.    See Curtis (1998) for a detailed description

of the manner in which the OCHS responses were used to assign children to the most appropriate attribute levels.   In

a few cases, there was insufficient information in the OCHS to assign a child to a particular level.  (As indicated above,

all children were assigned Level 1 for fertility.)  There were only two OCHS questions concerning self-care.  Children

who could “care for themselves” were assigned to level 1 and those who could not to level 2.   Furthermore, there was

insufficient information to assign children to level 4 in the case of cognition and  to level 5 in the case of mobility and

pain.  Our general strategy was to classify individuals so as to underestimate morbidity whenever any ambiguity existed

as to the appropriate assignment of the level for an attribute. 

3.3.3  Summary Measures of Outcome Variables 

Table 3 contains summary measures for the categorical health indicators in the HUI2 system.   We include the

proportion of children with no impairments for any attribute, the proportion with no emotional impairment and the

proportion with no cognitive impairment.  We have singled out emotional and cognitive impairments because these

are both the most common problems and the problems most strongly related to socioeconomic characteristics.  The

second column of Table 3 indicates that just over half (56%) of all children in our sample had no health impairments

in 1983 and that this figure fell to 48% in 1987.  One-third of the sample had no problems in either year which

indicates substantial turnover in the subset of children with an impairment.  Emotional problems are the most common

and almost one-half (47%) of children have such an impairment in at least one of the two years.  Cognitive problems

are next most common but 87% of the children have no such problems in either year. 

The last four columns of Table 3 show that there are substantial differences in the prevalence of impairments by

low-income status and lone-mother status.  A significantly higher percentage of the children from two-parent families

have no impairments compared to children from lone-mother families.  The difference ranges from 5 percentage points

for “no emotional problems in 1983" to 18 percentage points for “no health problems in 1983.”   Furthermore, in all

rows except one (no emotional problems in 1983), a significantly higher percentage of children from low-income
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families experience problems compared to children from non-low-income families.  The differences range from 4

percentage points for “no emotional problems in 1983” to 14 percentage points for “no emotional problems in 1987”

and “no emotional problems ever”.

Table 4 provides the distribution of the HUI2 utility scores.  By this standard, most children in the OCHS have

a high health-related quality of life.  Averaged between 1983 and 1987, the mean score in the full sample is 0.93 and

even the 10  percentile is 0.82.   Despite these high scores, the last four columns reveal significant differences betweenth

groups.  All of the measures in Table 4 indicate a significantly better distribution of scores for children in two-parent

families compared to those from lone-mother families.  This difference is especially marked at the 10  percentile.th

Precisely the same is true of differences between children from poor and non-poor families where the greatest

differences are in the tail especially at the 10th percentile.  In order to place these values in context, the scores of

children from two-parent families are similar to scores from other general population groups such as those reported

for a control group of children at age 8 by Saigal et al. 1994.  Our scores for children in lone-mother or poor families

are similar to scores reported by Barr et al. (1993) for survivors of high-risk acute lymphoblastic leukemia. 

4.  Multivariate Results

Tables 5, 6 and 7 contain logit model estimates for the probability of no health problems, no emotional problems

and no cognitive problems respectively.  Table 8 contains Tobit estimates for the expected value of the utility score and

Table 9 contains quantile regression estimates for the 20  percentile of the score.  Our efforts are confined to singleth

equation models with a small set of independent variables. We realize that the causal relations among child health,

family income and parental status are much more complex than the picture portrayed in these five tables.

Unfortunately, the small set of variables in the OCHS contains few if any instruments with which to estimate more

elaborate specifications.  The relatively small size of the usable sample also limits the number of parameters which we

can estimate with precision.  The values of the “Pseudo R-squared” are low in an absolute sense (all save one are below

0.10), but are similar in magnitude to what has been found in other studies on this topic. 

The main body of Table 5 contains three sets of logit estimates.  The first two are for the likelihood of no health

problems in 1983 and 1987 respectively and the third set is for the likelihood of no health problems in both 1983 and
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1987.  All three of these models employ the “lone mother in either year” measure of family status and low-average-

income measure of economic status. We also estimated the models for the 1983 and 1987 outcomes using cross-

sectional measures of both lone-mother status and low-income status in order to assess the changes in the coefficients

for these variables.  At the bottom of Table 5, therefore, we present the estimates we obtained for these coefficients

when we used cross-sectional measures of each variable and when we used the cross-sectional measure of lone-mother

status and low-average income. We present these two sets of additional estimates in order to reveal the impact of

changing these variables one at a time. There were only minor changes in the other coefficient estimates and the full

set of results is available upon request.

Entries in the column labelled “marg effects” show the partial impact of the variable on the expected value of the

dependent variable.  The “marginal effect” of the constant represents the conditional probability of no health problems

for a child in the omitted category which is a non-poor, non-low-birth-weight daughter, age 4-8, of a married mother

who is age <35 with a secondary school education.   This value is 0.59 for the first set of estimates in Table 5 which

is quite close to the value of the sample proportion (56%).  The marginal effect for the lone mother coeffcient indicates

the change in the conditional probability of no health problems for a child with the same characteristics as the omitted

category, except that she has a lone mother.  This change is -0.09 which implies that the predicted conditional

probability for such a child is 0.50 = 0.59 - 0.09.   Note also that the standard errors in Tables 5 (and 6 and 7) were

adjusted, using White’s (1980) method, for the fact that some families have more than one child in the sample.  This

adjustment usually increased the standard errors by a modest amount. 

Lone-mother status is weakly associated with the likelihood of no health problems in each of 1983 and 1987

though not in the “Both 1983 and 1987” specification.   (We have included the p-values so that readers may apply their

own standards of “statistical  significance”.  Given the small size of the sample, we shall refer to a p-value of 0.10 or

less as “significant”.)  The strongest estimates of this coefficient are in 1983 with a cross-sectional measure as shown

at the bottom of the table.  Note, however, that this particular estimate is not sensitive to the use of low-current-income

versus low-average-income.  Finally, as indicated in Section 3.2, the addition to the cross-sectional specification of a

dummy variable for lone mother-status in both years (or in the non-current) year invariably yields a non-significant

coefficient in Tables 5 through 9.  
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All of the estimated effects of low income, both average and current, and are quite weak in the sense of both

coefficient magnitude and statistical precision.  The two variables for maternal education always have the expected sign

but the only significant coefficient is for less than a high school education and no health problems in both 1983 and

1987.  A child with mother age 35 or older has a significantly lower probability of any health problems although this

effect is relatively weak in 1987.  There is no discernible difference between girls and boys.  Older children, however,

have a much stronger likelihood of an impairment. 

The low birth-weight coefficient is consistently negative but insignificant in Table 5 and in Tables 6 through 9.

This may reflect the moderate cutoff (<5.5 pounds) which we use.  Those studies which find a significantly negative

relationship between low birth-weight and subsequent health (Saigal et al. 1994a, b, and 1996) usually employ a lower

threshold of 3.3 pounds (1,500 grams) or even 2.2 pounds (<1,000 grams).  Only 6% of our OCHS sample had a birth-

weight under 5.5 pounds and only 1.5% were under 4.5 pounds.   This latter cutoff also provided negative but

statistically insignificant coefficients. 

This relatively weak results in Table 5 reflect the fact that variation in four of the six attributes in the HUI2

system (sensation, mobility, self-care and pain) are not strongly related to socioeconomic variables in the OCHS.  We

turn now to the two attributes with the strongest socioeconomic links - emotion and cognition. In Table 6, the

likelihood of no emotional health problems is significantly related to lone-mother status and this coefficient is strongest

(in the sense of both marginal effect and p-value) for the cross-section measures as shown in the bottom of the table.

Note in the two bottom panels that the (cross-sectional) lone-mother coefficient is stronger in (absolute) size and

statistical significance when the “low-current income” is used as opposed to “low-average income”.  This implies that

at least part of the cross-sectional lone-mother coefficient represents an income effect.  

None of the low-income coefficients are significant for 1983 outcomes.  Low average income, however, has a p-

value of 0.10 (or less) for 1987 and for “both 1983 and 1987".  The low-income coefficients obtained with the cross-

sectional measures are not even of the expected sign.  Lone-mother status and low-average income have similar

marginal effects.  Each variable lowers the predicted probability of no emotional health problems in both 1983 and

1987 from 51% in the omitted category to 42%. 

Both measures of mother’s education have the expected signs and are significant in the “both 1983 and 1987”
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specification.  The marginal effects imply a difference of 17 percentage points in the likelihood of a health problem

between a mother with no secondary schooling and a mother with post-secondary schooling.  The children of older

mothers are consistently less likely to have a problem and older children are somewhat more likely to have a problem.

Emotional health appears to be unrelated to both the sex of the child and our low birth-weight measure.

Table 7 presents the results for cognitive health problems.  The coefficients for lone-mother status are all quite

weak.  The estimates for low-average income, however, are all significant and have large marginal effects.  For

example, the final column implies that low income increases the conditional probability of a cognitive health problem

by 7 percentage points from 8% in the omitted category to 15%.  Note also that low-average income has a much

stronger effect than current-low-income measure in 1987 though not in 1983.  Table 7 also confirms previous findings

that boys have substantially more cognitive problems than do girls.  In 1983, there is evidence that older children and

the children of mothers with less than high school have a greater probability of an impairment.

Table 8 contains the Tobit function estimates for the expected value of the utility score. The reason for using a

Tobit function is that, as shown in Table 3, a very large proportion of the children in our sample have the upper bound

value of 1.0 for the HUI2 score in one or both years.  The coefficients for lone-mother status and low-average income

in the top of the table are all significantly negative and relatively large in magnitude.  The seemingly small size of the

marginal effects must be placed in the context of the fact that the HUI2 scores only range from 0 to 1.0 and are heavily

concentrated in the upper end.  A child with the characteristics of the omitted category has an expected score of 0.94

averaged over 1983 and 1987.  Both lone-mother and low-income status each lower this expected value by 2 percentage

points.  The bottom of Table 8 indicates that the lone-mother coefficients are essentially the same regardless of the

measure used for either lone-mother or low-income status.  However, the difference in the low-income coefficients is

dramatic.  In 1983 and in1987, low-current income has a very weak (in size and precision) effect and, consistent with

the permanent income hypothesis, low-average income has a strong effect. 

Maternal schooling of less than high school is significantly and negatively related to the HUI2 score.  Post-

secondary education for the mother has a positive relationship with the HUI2 score but a p-value of less than 0.10 only

in 1983.   The children of older mothers have a higher health-related quality of life and the age of the child has a

persistently negative association with the HUI2 score.  Being a male child has a significantly negative effect in 1983
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and on average but not in 1987.  As with the categorical outcome measures, we find that low birth-weight has a

consistent negative but statistically significant relationship with child health. 

The quantile regression estimates for the 20  percentile are presented in Table 9.  Our results for the 10th th

percentile are very similar to those in Table 9 and are available upon request.  The estimates for lone-mother status

in 1983 are weaker than in Table 8 except when we us the cross-sectional measures for both lone-mother and low-

income status.  The estimates for low-income status are quite similar to those in Table 8.  The coefficients for low-

average income are quite significant and predict a difference of 4-7 percentage points which is large given the value

in the omitted category of 88%-92% for the 20  percentile.  Current-low income, however, yields small coefficientsth

with high p-values. Most of the remaining findings in Table 9 are similar to those in Table 8.  The 20  percentile isth

significantly lower for older children, for boys and for children of younger mothers with less than a high school

education. 

5 Summary and Conclusion

We use data from the Ontario Child Health Study in order to achieve two objectives.  The first is to assess how

the empirical association between child health and both income and family status (lone-mother versus two-parent)

changes when we move from a single cross-section to two waves of data.  Our second objective was to apply the global

measures of child health indicators derived from the Health Utilities Index Mark 2 (HUI2) system to the OCHS data.

We analyzed both categorical  measures of health status and the health utility score which is a cardinal measure.

The majority of Ontario children are very healthy as measured by the HUI2 system. Approximately one-half of

the children sample in 1983 have no problems and one-half of the children sample in 1987 have no problems.  One-

third have no problems in both years. The most common health problems were emotional and cognitive.  Over fifty

percent report no emotional problems and almost 90% report no cognitive problems at any point in the sample.  The

good health of Ontario’s children is also reflected in the distribution of HUI2 scores.  These can  can range from 0 to

1, but the mean score over the two years of data is 0.93 and the 10th percentile is 0.80.

A variety of multivariate approaches to the data were employed including logit functions for categorical outcomes

(no health problems, no emotional problems and no cognitive problems), and both a tobit function and quantile
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regressions for the expected value and “lower percentiles” (20th and 10th) of the health utility score.  We estimated

models with 1983 outcomes, 1987 outcomes and joint or average outcome measures.  Our most notable finding was

that the majority of our outcomes are much more strongly related to low-average income (1982 and 1986) than to low-

current income.  This result not only supports the permanent income hypothesis in a child-health-related context but

also demonstrates the importance of gathering income data from multiple periods in population health surveys.  

Lone-mother status is also negatively associated with most of our outcome measures and our panel indicated two

additional insights about this finding.  First, unlike the case of low-income, the size and statistical significance of the

lone-mother coefficient did not vary dramatically with the nature of the family-status measure, specifically, if the child

was in a lone mother in a given year, either year or both years.  When differences were apparent, however, the cross-

sectional measure of lone-mother status usually yielded stronger results.  This implies that factors concurrent with the

actual period of lone motherhood are especially important for child health status. Second, the size and statistical

significance of the lone mother-coefficient did not vary systematically with the low-income measure used.  This implies

that the lone-mother coefficient in single cross-sections is not just a proxy for a more appropriately measured (long-run)

low income effect. 

An important task for future work is to compare our findings with data from the first two cycles of the NLSCY

when the second one becomes available.  This will permit us to see if the relationship between child health and

socioeconomic factors changed between the quite different economic and social policy environments of the 1980's and

the 1990's in Canada and Ontario.
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1.  There are 3 children who were 13 in 1983 but were 16 when interviewed in 1987.  Except for these 3, all
children were 12 years of age or under in 1983. 

2.  The only income information in the two  OCHS surveys is a categorical measure of total family income in 1982
or 1986 recorded in increments of $5,000 up to a maximum category of $60,000 or more.  The amounts of income
received from different sources, such as individual earnings, are not reported.  The information on family size and
area of residence in the OCHS was sufficient to assign to each family its approximate Statistics Canada Low
Income Cutoff (LICO), and therefore low-income status, based on the 1969 Survey of Family Expenditures.  The
nature of the data made it difficult to apply LICOs based on more recent Surveys of Family Expenditures. 

3.  The only information available in the OCHS is the child’s current living arrangements which, in some cases,
will not provide an accurate picture of the family structure(s) in which the child has been raised. 

4.   Mother’s education did change over the time period for 33% of the children.  For 13% of the total sample,
however, the mother’s educational level decreased between 1983 and 1987.  It is possible for a female parent’s
educational level to have decreased in this data if divorce and remarriage has occurred over the period.  That is, it
is possible for a child to have a new female “parent” in 1987 who has less education than the previous parent.  We
find it unlikely, though, that this is the case for 13% of the children. Therefore, we did not use the change in
mother’s education in our analyses.  
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5.   When we subtracted the age of the child from the age of the mother, the resulting values ranged 10 to 55.  This
very wide range may reflect not just measurement error but also the fact that the person identified in the survey as
the child’s mother is not necessarily the biological mother.  Unfortunately there is no information to determine
whether a child is part of a step or blended family.  

6. The underlying concept for the attribute cognition in the HUI2 is intellectual capacity with respect to memory,
thinking and problem solving.  The focus is on capacity, but the description of the levels for this attribute can be
interpreted as performance based.  The questions in the OCHS are geared towards problems in learning and
performance in school performance indicators.    For convenience sake, we will continue to use the term cognition
but as more accurate description would be “cognitive impairments or learning and schooling problems.” 

7.  Consider the following illustrative thought experiment.  State A represents the "disutility", the decrement in
health-related quality of life, associated with going from level 1 cognition to level 4 cognition while holding all
other attributes at level 1.   State B represents the disutility in going from level 1 emotion ("generally happy and
free from worry") to level 5 emotion ("extremely fretful, angry, irritable, or depressed, usually requiring
hospitalization or psychiatric institutional care") while holding all other attributes at level 1.  State C represents the
disutility of simultaneously going from level 1 cognition to level 4 cognition and from level 1 emotion to level 5
emotion, while the remaining five attributes are still at level 1.  The complementarity interaction among attributes
implies that the disutility associated with State C is less than the sum of the disutilities associated with States A
and B. 

8. The Quality of Well Being scale is a multi-attribute system based on mobility, physical activity, social activity,
and  symptom or problem complex.  The Sickness Impact Profile was designed to assess morbidity and covers
twelve dimensions of health status. There have been two majro versions of the  EuroQol system, one with six
attributes and one with five attributes, that are similar but not identical to those in the HUI2 system. 



Table 1

Independent Variables:   Definitions and Descriptive Statistics 

Total Sample 1317

Low Income  1982 Family income # Statistics Canada Low Income Cutoff  a

1986 Family income # Statistics Canada Low Income Cutoff 
Average of 1982 income and 1986 income # Statistics Canada Low Income Cutoff 
Both 1982 and 1986 Family income # Statistics Canada Low Income Cutoff 

200 (15%)
170 (13%)
172 (13%)

89 (7%)

Lone Mother   Child lives with a lone mother (as opposed to two-parents) in 1983.
Child lives with a lone mother in 1987
Child lives with a lone mother in either 1983 or 1987.
Child lives with a lone mother in both 1983 and 1987.

103 (8%)
118 (9%)

152 (12%)
69 (5%)

Mother’s Education  Mother’s Education is Less than Secondary 
Mother’s Education is Secondary 
Mother’s Education is More than Secondary

106 (8%)
805 (61%)
406 (31%)

Mother’s Age  Mother was Age 34 or less in 1983. 587 (45%)

Child’s Age  Child was Age 4-7 (as opposed to 8-12) in 1983 580 (44%)

Sex  Child is Male 668 (51%)

Low Birth-weight  Child was less than 5.5 pounds at birth. 84 (6%) 

 Based on 1969 Survey of Family Expendituresa



Table 2

Health Utilities Index Mark 2 (HUI2)

Attribute Level Description b1 2

Sensation 1 Ability to see, hear and speak normally for age. 1.00
2 Requires equipment to see or hear or speak. 0.95
3 Sees, hears, or speaks with limitations even with equipment. 0.86
4 Blind, deaf or mute. 0.61

Mobility 1 Able to walk, bend, lift, jump, and run normally for age. 1.00
2 Walks, bends, lifts, jumps, or runs with some limitations but does not require help. 0.97
3 Requires mechanical equipment (such as canes, crutches, braces or wheelchair) to walk or 0.84

4 Requires the help of another person to walk or get around and requires mechanical 0.73

5 Unable to control or use arms and legs. 0.58

get around independently.

equipment as well.

Emotion 1 Generally happy and free from worry. 1.00
2 Occasionally fretful, angry, irritable, anxious, depressed or suffering night terrors. 0.93
3 Often fretful, angry, irritable, anxious, depressed or night terrors. 0.81
4 Almost always fretful, angry, irritable, anxious, depressed. 0.70
5 Extremely fretful, angry, irritable or depressed usually requiring hospitalization or 0.53

psychiatric institutional care.

Cognition 1 Learns and remembers school work normally for age. 1.00
2 Learns and remembers school work more slowly than classmates as judged by parents 0.95

3 Learns and remembers very slowly and usually requires special educational assistance. 0.88
4 Unable to learn and remember. 0.65

and/or teachers.

Self Care 1 Eats, bathes, dresses, and uses the toilet normally for age. 1.00
2 Eats, bathes, dresses, or uses the toilet independently with difficulty. 0.97
3 Requires mechanical equipment to eat, bathe, dress, or use the toilet independently. 0.91
4 Requires the help of another person to eat, bathe, dress or use toilet. 0.80

Pain 1 Free of pain and discomfort. 1.00
2 Occasional pain.  Discomfort relieved by non-prescription drugs or self-control activity 0.97

3 Frequent pain.  Discomfort relieved by oral medicines with occasional disruption of normal 0.85

4 Frequent pain; frequent disruption of normal activities, discomfort requires prescription 0.64

5 Severe pain.  Pain not relieved by drugs and constantly disrupts normal activities. 0.38

without disruption of normal activities.

activities.

narcotics for relief.

Fertility 1 Able to have children with a fertile spouse. 1.00
2 Difficulty having children with a fertile spouse. 0.97
3 Unable to have children with a fertile spouse. 0.88

Formula U*=1.06 (B1*b2*b3*b4*b5*b6*b7)-0.062

Where U* Is the Utility of the Health State on a Utility Scale of 0.00 (Dead) to 1.00 (Healthy)

Source: Torrance Et. Al. 1996, P. 706.1

Source: Torrance Et. Al. 1996, P. 716.2



Table 3

Percentage of Children With No Health Problems (Level 1 in Table 2) 
By Family Status and Poverty Status 

Type of Family Total Two- Lone- Non-Low Low Average
Parent Mother Income Income 

No Health Problems in 1983 56% 58% 40%* 57% 49%*

No Health Problems in 1987 48% 49% 37%* 49% 38%*

No Health Problems in 1983 and 1987 33% 34% 26%* 34% 26%*

No Emotional Problems in 1983 70% 71% 66%* 71% 67%

No Emotional Problems in 1987 66% 68% 54%* 68% 54%*

No Emotional Problems in 1983 and 1987 53% 55% 40%* 55% 41%*

No Cognitive Problems in 1983 92% 92% 85%* 93% 84%*

No Cognitive Problems in 1987 91% 92% 86%* 92% 83%*

No Cognitive Problems in 1983 and 1987 87% 88% 78%* 88% 75%*

* difference between two-parent and lone-mother or between non-poor and poor is significant at the 5% level. 
Sample size = 1,317.



Table 4

Distribution of HUI2 Utility Score by Family Status and Poverty Status
 

Type of Family Two-Parent Lone-Mother Non-Low Low Average Total
Income Income

Mean Utility Score in 1983 0.94 0.90* 0.94 0.92* 0.94

 20  Percentile in 1983 0.93 0.80* 0.93 0.83* 0.90th

10  Percentile in 1983 0.80 0.75* 0.80 0.76* 0.80th

Mean Utility Score in 1987 0.93 0.88* 0.93 0.88* 0.92

20  Percentile in 1987 0.85 0.80* 0.85 0.79* 0.81th

10  Percentile in 1987 0.80 0.68* 0.80 0.71* 0.78th

Mean of the Average Score** 0.94 0.90* 0.94 0.90* 0.93

20  Percentile - Average Score 0.90 0.83* 0.89 0.82* 0.88th

10  Percentile - Average Score 0.84 0.71* 0.84 0.72* 0.82th

* significantly different at the 5% level.  Sample size = 1,317
**Average refers to the mean of the individual’s scores for 1983 and 1987. 



Table 5

Logit Estimates for Probability of No Health Problems

1983 1987 Both 1983 and 1987 

Coef p value Marg Coef p value Marg Coef p value Marg
effect effect effect

Lone Mother (Ever) -0.37 .07 -0.09 -0.35 .11 -0.09 -0.20 .38 -0.04a

Low Average Income -0.11 .61 -0.03 -0.23 .30 -0.06 -0.17 .47 -0.04b

Mother’s Education -0.34 .17 -0.08 -0.40 .13 -0.10 -0.55 .06 -0.11
 < High School 

Mother’s Education 0.20 .14 0.05 0.05 .72 0.01 0.14 .34 0.03
> High School 

Mother Age > 34 0.37 .01 0.08 0.20 .12 0.05 0.42 .00 0.10

Male -0.10 .40 -0.02 0.13 .24 0.03 0.10 .40 0.02

Age 8-12 -0.40 .00 -0.10 -0.43 .00 -0.11 -0.48 .00 -0.10

Low Birth-weight -0.30 .21 -0.07 -0.14 .56 -0.04 -0.26 .33 -0.05

Constant 0.37 .01 0.59 0.05 .69 0.51 -0.67 .00 0.34

Pseudo R2 0.02 0.02 0.02

From Logits With Cross-Sectional Measures Only 

Coef p value Marg Coef p value Marg
effect effect

Lone Mother (current) -0.62 .01 -0.15 -0.30 .22 -0.07

Low Current Income -0.03 .87 -0.01 0.12 .60 0.03

Logits With Cross-Sectional Measure of Family Status and Low Average Income

Lone Mother (current) -0.60 .01 -0.15 -0.12 .50 -0.02

Low Average Income -0.07 .74 -0.02 -0.31 .14 -0.08b

Sample size = 1317.  The omitted category is girls, age 4-11, non-low birth-weight, from a non-poor, two-parent family,
with a mother who is age <35 and has a secondary education.  Standard errors are estimated using White’s (1980) method
which takes account of sibling status. 
 Child lives with a lone mother in either 1983 or 1987.a

 Average of 1982 income and 1986 income # LICO. b



Table 6

Logit Estimates for Probability of No Emotional Health Problems

1983 1987 Both 1983 and 1987 

Coef p value Marg Coef p value Marg Coef p value Marg
effect effect effect

Lone Mother (Ever) -0.38 .09 -0.09 -0.36 .09 -0.08 -0.33 .11 -0.08a

Low Average Income  -0.12 .59 -0.03 -0.33 .10 -0.08 -0.36 .08 -0.09b

Mother’s Education -0.22 .41 -0.05 -0.54 .02 -0.13 -0.43 .07 -0.11
 < High School 

Mother’s Education 0.29 .08 0.06 0.21 .16 0.04 0.26 .06 0.06
> High School 

Mother Age > 34 0.57 .00 0.11 0.24 .08 0.05 0.41 .00 0.10

Male 0.03 .75 0.01 0.03 .81 0.01 0.06 .60 0.01

Age 8-12 -0.28 .03 -0.07 -0.17 .16 -0.04 -0.25 .03 -0.06

Low Birth-weight -0.24 .34 -0.06 -0.07 .78 -0.02 -0.15 .51 -0.04

Constant 0.72 .00 0.67 0.70 .00 0.67 0.06 .67 0.51

Pseudo R2 .03 .02 .03

From Logits With Cross-Sectional Measures Only

Coef p value Marg Coef p value Marg
effect effect

Lone Mother (current) -0.58 .03 -0.14 -0.45 .06 -0.11

Low Current Income 0.10 .67 0.02 0.08 .72 0.02

Logits With Cross-Sectional Measure of Family Status and Low Average Income

Lone Mother (current) -0.48 .07 -0.12 -0.26 .26 -0.06

Low Average Income -0.12 .60 -0.03 -0.38 .06 -0.09b

Sample size = 1317.  The omitted category is girls, age 4-11, non-low birth-weight, from a non-poor, two-parent family,
with a mother who is age <35 and has a secondary education. The standard errors are estimated using White’s (1980)
method which takes account of sibling status.  
 Child lives with a lone mother in either 1983 or 1987.a

 Average of 1982 income and 1986 income # LICO. b



Table 7

Logit Estimates for Probability of No Cognitive Problems

1983 1987 Both 1983 and 1987 

Coef p value Marg Coef p value Marg Coef p value Marg
effect effect effect

Lone Mother (Ever) -0.50 .20 -0.02 -0.28 .35 -0.02 -0.40 .16 -0.04a

Low Average Income -0.72 .05 -0.03 -0.70 .01 -0.05 -0.68 .01 -0.07b

Mother’s Education -0.60 .09 -0.02 -0.41 .26 -0.03 -0.35 .28 -0.03
 < High School 

Mother’s Education 0.27 .33 0.01 0.19 .43 0.01 -0.24 .26 0.02
> High School 

Mother Age > 34 0.21 .39 0.01 0.20 .33 0.01 0.26 .17 0.02

Male -0.83 .00 -0.04 -0.78 .00 -0.06 -0.71 .00 -0.07

Age 8-12 -0.74 .00 -0.03 0.11 .62 0.01 -0.18 .32 -0.02

Low Birth-weight -0.21 .58 -0.01 0.08 .84 0.01 -0.34 .26 -0.03

Constant 3.5 .00 0.97 2.74 .00 0.94 2.40 .00 0.92

Pseudo R2 .07 .04 .04

From Logits With Cross-Sectional Measures Only

Coef p value Marg Coef p value Marg
effect effect

Lone Mother (current) -0.29 .53 -0.01 -0.28 .41 -0.02

Low Current Income -0.74 .02 -0.03 0.35 .24 -0.03

Logits With Cross-Sectional Measure of Family Status and Low Average Income

Lone Mother (current) -0.32 .52 -0.01 -0.12 .70 -0.01

Low Average Income -0.81 .02 -0.04 -0.77 .00 -0.05b

Sample size = 1317.  The omitted category is girls, age 4-11, non-low birth-weight, from a non-poor, two-parent family,
with a mother who is age <35 and has a secondary education. The standard errors are estimated using White’s (1980)
method which takes account of sibling status. 
 Child lives with a lone mother in either 1983 or 1987.a

 Average of 1982 income and 1986 income # LICO. b



Table 8

Tobit Estimates of HUI2 Utility Score 

1983 1987 Average of 1983 and 1987 

Coef p value Marg Coef p value Marg Coef p value Marg
effect effect effect

Lone Mother (Ever) -0.04 .02 -0.02 -0.05 .01 -0.02 -0.03 .01 -0.02a

Low Average Income -0.03 .08 -0.01 -0.04 .01 -0.02 -0.03 .00 -0.02b

Mother’s Education -0.04 .07  -0.02 -0.04 .04 -0.02 -0.03 .01 -0.02
 < High School 

Mother’s Education 0.02 .08 0.01 0.002 .86 0.001 0.01 .30 0.005
> High School 

Mother Age > 34 0.04 .00 0.01 0.03 .03 0.01 0.02 .00 0.01

Male -0.02 .05 -0.01 -0.01 .50 -0.004 -0.01 .09 -0.01

Age 8-12 -0.04 .00 -0.02 -0.03 .01 -0.02 -0.02 .00 -0.02

Low Birth-weight -0.02 .32 -0.01 -0.02 .47 -0.01 -0.01 .33 -0.01

Constant 1.05 .00 0.95 1.0 .00 0.93 0.97 .00 0.94

Pseudo R2 .09 .08 .14

From Tobits With Cross-Sectional Measures Only

Coef p value Marg Coef p value Marg
effect effect

Lone Mother (current) -0.06 .00 -0.03 -0.06 .01 -0.03

Low Current Income -0.01 .45 -0.01 -0.01 .74 -0.003

Tobits With Cross-Sectional Measure of Family Status and Low Average Income

Lone Mother (current) -0.06 .02 -0.03 -0.04 .06 -0.02

Low Average Income -0.03 .08 -0.01 -0.05 .01 -0.02b

Sample size = 1317.  The omitted category is girls, age 4-11, non-low birth-weight, from a non-poor, two-parent family,
with a mother who is age <35 and has a secondary education.
 Child lives with a lone mother in either 1983 or 1987.a

 Average of 1982 income and 1986 income # LICO. b



Table 9

Quantile Regression (20  Percentile) - HUI2 Utility Scoreth

1983 1987 Average of 1983 and 1987

Coef p value Coef p value Coef p value

Lone Mother (Ever) -0.03 .29 -0.06 .00 -0.04 .16a

Low Average Income -0.07 .01 -0.07 .00 -0.04 .03b

Mom’s Ed< High School -0.06 .11 -0.04 .09 -0.03 .06

Mom’s Ed> High School 0.002 .86 0.00 .99 0.001 .87

Mother’s Age > 34 0.02 .21 0.05 .03 0.03 .00

Male -0.03 .01 -0.07 .00 -0.03 .00

Age 8-12 -0.02 .11 -0.01 .68 -0.02 .00

Low Birth-weight 0.002 .93 -0.02 .44 0.00 .99

Constant 0.92 .00 0.88 .00 0.90 .00

Pseudo R2 .04 .05 .05

From Regressions With Cross-Sectional Measures Only

Lone Mother (current) -0.08 .05 -0.07 .01

Low Current Income 0.01 .89 -0.01 .37

Regressions With Cross-Sectional Measure of Family Status and Low Average Income

Lone Mother (current) -0.05 .11 -0.06 .02

Low Average Income -0.06 .09 -0.06 .00b

Sample size = 1317.  The omitted category is girls, age 4-11, non-low birth-weight, from a non-poor, two-parent family,
with a mother who is age <35 and has a secondary education. A bootstrapping procedure was used to calculate the standard
errors.
 Child lives with a lone mother in either 1983 or 1987.a

 Average of 1982 income and 1986 income # LICO.  b
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