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Abstract

Background: Women who live in disadvantaged circumstances in
Canada exhibit dietary intakes below recommended levels,
but their children often do not. One reason for this difference
may be that mothers modify their own food intake to spare
their children nutritional deprivation. The objective of our
study was to document whether or not low-income lone
mothers compromise their own diets to feed their children.

Methods: We studied 141 low-income lone mothers with at least 2
children under the age of 14 years who lived in Atlantic
Canada. Women were identified through community organiza-
tions using a variety of recruitment strategies. The women were
asked weekly for 1 month to recall their food intake over the
previous 24 hours; they also reported their children’s (n = 333)
food intake. Mothers also completed a questionnaire about
“food insecurity,” that is, a lack of access to adequate, nutritious
food through socially acceptable means, during each interview.

Results: Household food insecurity was reported by 78% of
mothers during the study month. Mothers’ dietary intakes and
the adequacy of intake were consistently poorer than their
children’s intake overall and over the course of a month. The
difference in adequacy of intake between mothers and chil-
dren widened from Time 1, when the family had the most
money to purchase food, to Time 4, when the family had the
least money. The children experienced some improvement in
nutritional intake at Time 3, which was possibly related to
food purchases for them associated with receipt of the Child
Tax Benefit Credit or the Goods and Services Tax Credit.

Interpretation: Our study demonstrates that low-income lone
mothers compromise their own nutritional intake in order to
preserve the adequacy of their children’s diets.
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41% of all poor children live in households headed by
single mothers.? Social assistance rates across Canada
are being frozen or reduced and are widely regarded as insuf-
ficient to meet basic needs."* Food banks are complaining of
increasing demand, particularly from women and children.””
Women with children who live in disadvantaged circum-
stances in Canada exhibit dietary intakes below recom-
mended levels.*"" The relation between disadvantage and
poor dietary intake is not as clear, however, when children are

Poverty affects about 1 in 5 children in Canada,"” and
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the subject of inquiry. A study of 182 French-Canadian chil-
dren in Montreal, aged 5-18 years, failed to reveal a clear as-
sociation between dietary adequacy and socioeconomic fac-
tors." One reason for this difference may be that mothers
modify their own food intake to spare their children nutri-
tional deprivaton. The 1994 National Longitudinal Survey
of Children and Youth identified families that experienced
child hunger to be 8 times more likely to be headed by a lone
mother than families that did not experience hunger, and
34% of caregivers replied that they skipped meals or ate less
when food was scarce compared with only 4.9% of their
children.’ In a survey of a low-income Ontario community,
which predominantly comprised families headed by single
mothers, 52% of respondents said that they deprived them-
selves of food to feed their children.’

Several qualitative studies have also described how the
food intake of mothers is compromised to feed their chil-
dren.®*"* Although these data are compelling regarding the
experience of maternal food insecurity, that is, a lack of ac-
cess to adequate, nutritious food through socially accept-
able means, they do not link women’s reports of self-
deprivation with quantitative measures of their dietary in-
take in relation to that of their children. The objective of
our study was to document whether or not low-income
lone mothers compromise their own dietary intake so that
their children have an adequate food intake.

Methods

We chose to study low-income lone mothers who had at least
2 children under the age of 14 years and lived in Atlantic Canada.
Subjects were characterized as having a low income if their annual
household income was less than or equal to Statistics Canada’s
Low-Income Cut-Off for the provincial district or region.” A
sample size of 138 women was calculated to be sufficient to iden-
tify an absolute difference in energy intake of 120 keal (502 kJ) be-
tween groups of subjects, with a power of 80% and a 2-tailed p
value of less than 0.05. Based on the typical dietary intake of Nova
Scotian women,'® 120 kcal (502 kJ) represents an approximate 6%
variation in daily food intake. Geographical sites within each At-
lantic province were selected based on community size and ethnic
characteristics. We sought about 15 participants per location
through referrals from parent resource centres, public health
units, community organizations and from subjects themselves who



suggested the names of eligible friends or neighbours. Subjects
were paid $20 for each interview.

Data were collected between February 1999 and February 2000
from 141 women who provided information about their 333 chil-
dren. During the first interview, which was conducted in person,
women answered sociodemographic questions about themselves and
their children and responded to the Cornell-Radimer questionnaire
as a measure of food insecurity and hunger experienced over the past
year.'""* They were also asked to recall their food intake for the
past 24 hours on behalf of themselves and their children. In order to
assess the impact of the cyclical pattern of income receipt on food
intake by low-income families, mothers were subsequently inter-
viewed weekly by telephone over a 1-month period (3 weekdays and
1 weekend day that were randomly selected but moved to the subse-
quent day if the mother was unavailable). These interviews also in-
cluded the readministering of the food insecurity questionnaire,
which was modified for the experiences of the past week. To account
for food eaten away from home, whenever possible children were
present during the interviews. The interviews were conducted by 2
registered dietitians trained in food intake assessment methodol-
ogy.” The study was approved by the Faculty of Health Professions
Ethics Committee at Dalhousie University, Halifax, NS.

Data from the 24-hour food intake recalls were coded and en-
tered into the FoodSmart Millennium Professional Edition nutri-
ent analysis program (Sasquatch Software Corporation, Vancou-
ver, BC) with extensive data quality checks. Women were asked to
identify when they shopped relative to when they received income
using a monthly calendar. From this, we constructed Time 1 (T'1)
for each family to be the first interview that was carried out after
the time when the family had the most money to buy food. T1
may or may not have been the time of the face-to-face 24-hour
food intake recall.

During the initial statistical review of nutrient intake, we
checked for differences between the 2 dietitians and unfortunately
identified a systematic inter-interviewer bias in which food intake
recalls done by one dietitian (who had conducted 38.9% of the in-
terviews) were consistently and significantly lower than those of
the second dietitian. The most probable explanation for the un-
derreporting of intake was failure to use probing questions to de-
termine “the extras,” such as sauces, condiments, spreads and
snacks, during the latter part of the study. After a thorough analy-
sis,* for these interviews only, we subsequently weighted the in-
take of mothers by a factor of 1.24 and the intake of children by a
factor of 1.15. We also found that the diets of the 12 (8.5%) preg-
nant or lactating women among the subjects were significantly
better than those of the other women (although their consump-
tion of calcium, folate and iron remained below recommended
levels); thus they were excluded from further dietary analyses.

Dietary intakes of micronutrients by mothers and children
were evaluated for adequacy by comparison with Dietary Refer-
ence Intakes (DRIs).>* The DRIs differ from the Recommended
Nutrient Intake? formerly used by Health Canada to assess di-
etary intake in that they consist of a range of values (Estimated
Average Requirement, Recommended Dietary Allowance, Ade-
quate Intake, Tolerable Upper Intake Level) and the emphasis is
on achieving optimum health, rather than the preventon of di-
etary deficiency, leading to much higher recommendations for di-
etary intake of folate, calcium, iron and vitamin C. The process of
developing the DRIs is still in progress.

A weighted summary intake value was derived for each of the
nutrients by averaging intake over the 4 periods for which food
intake was recalled. The prevalence of dietary inadequacy for
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mothers and children was determined using the Estimated Aver-
age Requirement (EAR) cut-point method,” whereby the sum-
mary intake values were log-transformed and adjusted to remove
within-person variability (except for maternal iron, which was
modelled as described by Tarasuk and Beaton"). The EAR is a
daily nutrient intake value that is estimated to meet the require-
ment of half the healthy individuals in a group.

Weighted group mean intakes assessed at T'1 through T4 were
calculated for both mothers and children. Differences in the di-
etary intake of mothers relative to the children were examined us-
ing analysis of variance to compare the percent meeting or ex-
ceeding the Recommended Dietary Allowance (RDA) for selected
nutrients. The RDA is the average daily dietary intake level that is
sufficient to meet the nutrient requirement of nearly all healthy
individuals in a group.” The comparison was made at the sum-
mary level and for each of the 4 points in time. Because RDAs for
children vary by age, all children’s intakes were standardized per
1000 kcal (4184 kJ) so that different ages could be aggregated.

Results

The characteristics of the women in this study are de-
scribed in Table 1. The mean age of the mothers was 29.3
(standard deviation [SD] 5.5, range 19-46) years. The
mean age of the children was 5.6 (SD 3.7) years, with about
equal numbers of boys and girls. The families had a mean
number of 2.4 (SD 0.6) children. A total of 333 children
participated in the study; 30 (9.0%) were aged less than
1 year, 82 (24.6%) were aged 1-3 years, 147 (44.1%) were
aged 4-8 years and 74 (22.2%) were aged 9-14 years.
These age categories correspond to those established by
the DRI process to represent physiological development of
children in relation to nutritional needs.

Given that this was a study of low-income women, not
surprisingly, social assistance (welfare) was the main source
of income for 123 (87.2%) of the women. Over 80% of the
women had received free food over the past year from a
mean of 2.1 (SD 1.5) sources, most commonly from a food
bank (54.6%) and relatives (42.6%). Over three-quarters of
households experienced food insecurity. A detailed analysis
of the food insecurity of the sample is published elsewhere,*
and an analysis of the quality of the diets consumed by the
mothers and their children is being published separately.

The mean energy intake of mothers was 1739 (SD 631)
keal/d (7276 kJ/d). On average, women consumed 15.5%
(SD 3.2%) of energy as protein, 50.1% (SD 8.1%) of energy
as carbohydrates and 35.0% (SD 7.0%) of energy as fat. The
mean energy intake for children was 1873 (SD 627) kcal/d
(7837 kJ/d), with 13.2% (SD 2.8%) of energy as protein,
55.0% (SD 6.6%) of energy as carbohydrates and 33.2%
(SD 5.8) of energy as fat. Estimated mean daily intakes, EAR
values and prevalence of inadequacy of selected nutrients for
mothers and their children are presented in Table 2. When
compared with the EAR, for every nutrient, more mothers
than children had inadequate dietary intake. Although di-
etary intake by children was adequate for the most part, in-
takes of folate and zinc were most likely to be compromised.
We found that the dietary intake of children for each con-
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stituent nutrient was consistently and significantly (p < 0.007
to p < 0.001) better than that of the mothers at each point in
time during the month. As shown in Fig. 1, energy intake by
mothers declined after T1 and remained low for the rest of
the month. Energy intake by children also declined after T1,

Table 1: Characteristics of women enrolled in the study

Characteristic No. (and %) of women*
Age, yr

19-24 2(22.7)
25-29 7(33.3)
30-34 7 (26.2)
>35 5(17.7)
Province of residence

Nova Scotia 8 (48.2)
New Brunswick 1(22.0)
Newfoundland 7(19.1)
Prince Edward Island 5(10.6)
Community population size

< 1000 14 (9.9
1000-4999 16 (11.3)
5000-9999 8 (5.7)
10 000-49 999 1(29.1)
50 000-99 999 27 (19.1)
> 100 000 35 (24.8)
Self-identified cultural background

English-speaking

Canadian 109 (77.3)
African Canadian 14 (9.9)
First Nation 8 (5.7)
Acadian or French

Canadian 8 (5.7)
Other 2 (1.4)
Educational status

< Grade 9 7(12.1)
Some high school 4 (38.3)
High school graduation 8(27.0)
Some post-secondary 2(22.7)
Sources of incomet

Social assistance 129 (91.5)
Wages 9(13.5)
El 5 (3.5)
Child Tax Benefit 139 (98.6)
Child support 1(22.0)
Other income 9 (6.4)
Food insecurity in past montht§

Household insecure 108 (77.7)
Mother insecure 1(58.3)
Mother hungry 9 2 (23.0)
Child hungry** 3(23.7)

Note: El = employment insurance.

*Unless stated otherwise, n = 141.

‘tMost of the women had more than 1 source of income.

$According to the Cornell-Radimer questionnaire (n = 139).

§Food insecurity is defined as a lack of access to adequate, nutritious food through socially
acceptable means.

9 Mothers were questioned during week 4 only.

**Mothers were questioned weekly.

688 JAMC e 18 MARS 2003; 168 (6)

but the slope of the decrease was less than that of mothers
and there was a rebound at T3 (corresponding to mid-
month income such as the Child Tax Benefit or Goods and
Services Tax Credit) that was not apparent for maternal in-
take. Fig. 1 demonstrates the types of linear trends observed
for intake of selected nutrients by mothers and their chil-
dren. Although a clear visual trend was seen in the reduction
of nutrient consumption of mothers from T'1 to T4, the lon-
gitudinal analysis over 4 points in time failed to reveal any
significant linear trends in consumption of either macronu-
trients or micronutrients. In contrast, trends were significant
for the reduction of nutrient consumption among children
for thiamin, riboflavin, vitamin A, phosphorus and zinc (not
all data shown). Riboflavin, calcium and vitamins A and C
showed a “I3 effect,” leading to improved nutritional intake
among children (not all data shown).

Interpretation

The families in our study had very limited financial re-
sources, which affected their ability to purchase food. Their
use of food banks was higher than the one-third of families
that experienced hunger and reported food bank use in the
National Longitudinal Survey of Children and Youth.’
Mothers’ intakes failed to meet their requirements for total
kilocalories and a number of essential nutrients. In contrast,
their children’s intakes were consistently more adequate, ex-
cept for folate and zinc. These findings support the hypothe-
sis that mothers compromise their own diets to feed their
children. The mean monthly energy reduction among the
women amounted to 133 kcal (556 kJ), which would not lead
to noticeable weight decrease over a short period of tme es-
pecially when balanced with variations in energy expenditure.

Mean energy intake by mothers in this study was less than
that reported by a representative sample of women in the
Saskatchewan Nutrition Survey (1949 kcal/d [8155 kJ/d] for
women aged 18-34 years),” similar to that of women in the
Nova Scotia Nutrition Survey (1721 keal/d [7201 kJ/d] for
women aged 18-34 years)" and higher than the estimated
usual intake of food-insecure women living in Toronto
(1616 kcal/d [SD 799 kcal/d] or 6761 kJ/d) reported by
Tarasuk and Beaton," all measured using a standard 24-hour
recall method.**?

Underreporting can be a problem with self-reported di-
etary intake, particularly for women, and appears to vary in-
versely with socioeconomic status.”” However, the mothers
who participated in our study were very committed to the
project and, because they took some degree of pride in the
coping strategies they had developed, there is no reason to
suspect they would deliberately misrepresent their food
consumption. The different patterns of nutrient intake of
mothers and children could be the result of mothers’ under-
reporting their own intake while overreporting that of their
children. Such a situation could arise if mothers perceived
that it would reflect badly on them as caregivers if they were
not providing enough food to their children. Alternatively,



mothers may be more aware of the food they provide to
their children than they are of their own consumpton. Eck
and colleagues noted that comparing the recollections of
mother, father and child produced a better estimate of a
child’s intake than the recollections of either parent alone.™
To reduce reporting bias, children were present at the inter-
views whenever possible, so that the assessment of intake
was by consensus of mother and child, with cross-checks.
Although a clear visual trend was seen in the reduction in
dietary nutrient consumption among the mothers from T'1
to T4, these results were not significant. It may be that our
interview dates were not precise enough to identify the so-
called plentiful and lean times of the month, or that food al-
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ready present in the house buffered some of the impact of
limited purchasing power during the month. It may also be
that intake is so chronically poor among the mothers that
there is little variation in their diets over the month. It is
also possible that intra-individual variability has obscured
true differences in intake across time intervals.”

Whereas the intake of some nutrients by the children did
decrease significantly at intervals over a 1-month period, nu-
trient intake averaged over the whole month generally ex-
ceeded recommendations for dietary adequacy. Again in con-
trast to the mothers, the children experienced some
improvement in nutrient intake at '3, which corresponds to
the second cheque of the month (usually the Child Tax Bene-

Table 2: Estimated mean intakes, estimated average requirements (EARs) and prevalence of inadequacy of selected nutrients

of mothers (n = 129) and children (n = 303)

Mothers

Children

Estimated mean EAR

Prevalence of

Estimated mean EAR Prevalence of

Nutrient intake (and SD) (and age range, yr)  inadequacy, %* intake (and SD) (and age range, yr) inadequacy, %*
Folate 154 (67) pg/d 320 pg/d 97 178 (90) pg/d 120 pg/d (1-3) 44

160 pg/d (4-8) 59

230 pg/d (9-13) 63 (M) 86 (F)
Vitamin C 69 (55) mg/d 56 mg/d (19-30) 63 132 (81) mg/d 13 mg/d (1-3) 0

60 mg/d (31-50) 22 mg/d (4-8) 1

39 mg/d (9-13) 2(M) 3 (F)
Vitamin A 981 (812) RAE/ 500 RAE/ 33 922 (785) RAE/ 210 RAE/ (1-3) 0

275 RAE/d (4-8) 3

445 RAE/ (9-13) 15 (M)

420 RAE/d (9-13) 17 (F)
Thiamin 1.26 (0.5) mg/d 0.9 mg/d 28 1.68 (0.7) mg/d 0.4 mg/d (1-3) 0

0.5 mg/d (4-8) 0

0.7 mg/d (9-13) 0 (M) 0 (F)
Riboflavin ~ 1.40 (0.6) mg/d 0.9 mg/d 18 1.80 (0.7) mg/d 0.4 mg/d (1-3) 0

0.5 mg/d (4-8) 0

0.8 mg/d (9-13) 0 (M) O (F)
Vitamin B, 1.31(0.7) mg/d 1.1 mg/d 42 1.38(0.7) mg/d 0.4 mg/d (1-3) 0

0.5 mg/d (4-8) 0

0.8 mg/d (9-13) 0 (M) 10 (F)
Vitamin B, 3.39 (3.5) pg/d 2.0 pg/d 28 3.69 (3.9) pg/d 0.7 pg/d (1-3) 2

1.0 pg/d (4-8) 0

1.5 pg/d (9-13) 0(M)0(F)
Iron 10.0 (3.9) mg/d 8.1 mg/d 42 13.1 (4.9) mg/d 4.1 mg/d (1-3) 0

5.7 mg/d (4-8) 0

7.7 mg/d (9-13) 0 (M)

7.9 mg/d (9-13) 0 (F)
Zinc 8.18 (3.4) mg/d 6.8 mg/d 39 8.4 (3.3) mg/d 4.0 mg/d (1-3) 2

7.0 mg/d (4-8) 33

8.5 mg/d (9-13) 37 (M)

7.3 mg/d (9-13) 28 (F)

Note: SD = standard deviation, M = male, F = female, RAE = retinol activity equivalent.

*Predicted percentage of individuals with usual intake below own requirement. Intake, based on three 24-hour recalls, was adjusted to remove individual variation and prevalence was

calculated using the EAR cut-point method.”
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Fig. 1: Mean energy intake and selected nutrient intakes of mothers and children over 4 weeks from Time 1 (T1), when the family
had the most money to purchase food, to Time 4 (T4), when the family had the least money. RDA = Recommended Dietary Al-
lowance, Al = Adequate Intake.
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fit or Goods and Services Tax Credit) in a fixed-income
household. A similar trend was not apparent among mothers,
suggesting that extra revenues available for food purchase are
directed toward meeting the needs of the children, while the
mother’s nutritional needs continue to be compromised.

In conclusion, our results demonstrate that low-income
lone mothers are compromising their own diets in order to
preserve the healthier diets of their children. Although it may
be that maternal self-deprivation of food is a socially accept-
able practice, related to the gendered work of feeding the
family* and to the socializatdon of mothers who are taught to
put their children’s needs first,”” the implications for the nu-
tritional health of women living in poverty are grave and go
beyond the nutritional risks associated with their reproductive
role.®®” Increases in support payments and the accessibility
and affordability of healthy food staples, such as milk and
dairy products and fresh produce, are needed, as are creative,
respectful and responsive strategies to help lone mothers be-
come less dependent upon the social assistance system.
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