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Background: Despite several studies attempting to identify the risk factors for dementia, little
is known about the impact of childhood living conditions on cognitive function in later life.
The present study aims to examine the unique contribution of food insufficiency in childhood
to dementia in old age.

Methods: Data for this study of 2,745 older Malaysians aged 60 years and older was obtained
from a national survey entitled “Mental Health and Quality of Life of Older Malaysians”
conducted from 2003 through 2005 using a cross-sectional design. The Geriatric Mental State-
Automated Geriatric Examination for Computer Assisted Taxonomy was used to measure
dementia. A multiple binary logistic regression using Statistical Package for Social Sciences
version 21 was conducted to assess the unique effect of food insufficiency in childhood on
developing dementia in old age.

Results: A notably higher prevalence of dementia was found in respondents who indicated
they had experienced food insufficiency in childhood than in their food-sufficient counterparts
(23.5% versus 14.3%). The findings from multiple logistic regression analysis revealed that food
insufficiency in childhood would independently increase the risk of developing dementia in old
age by 81%, after adjusting for sociodemographic factors (odds ratio =1.81, 95% confidence
interval 1.13-2.92, P<<0.01).

Conclusion: Findings from the present study showing that food insufficiency in early life
significantly contributes to dementia in later life highlight the importance of childhood living
conditions in maintaining cognitive function in old age. It is, therefore, suggested that older
adults with childhood food insufficiency might be targeted for programs designed to prevent
dementia.
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Introduction

It has been projected that there will be 29 million people living with dementia worldwide
by 2020, with one new case every 7 seconds.! With regard to the profound effect of
dementia on lives of elderly persons and public health costs, in recent years, a grow-
ing interest has been raised to identify risk factors for cognitive impairment in old
age.” In light of this consideration, several studies have attempted to find factors that
may be associated with dementia and have determined that age, sex, ethnicity, genetic
factors, socioeconomic status, life style, hypertension, cardiovascular diseases, stroke,
diabetes, and depression may be involved.*> However, most of these studies have
focused on risk factors in adulthood rather than in early life, when susceptibility may
be high. Hence, less is known about the impact of childhood living conditions on
cognitive impairment in late life. Yet, only recently, research has begun to identify the
cause of dementia from earlier life and found that higher childhood socioeconomic
status is associated with better cognitive functioning in old age.®® In contrast, poor
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childhood living conditions may put people at higher risk
for dementia.” Most existing research has been conducted
in developed countries, with little attention to the childhood
living conditions of older adults from developing countries,
such as Malaysia, where early life conditions were much
worse than those living in developed countries. In Malaysia,
older adults who were born before independence in 1957
have experienced hard living conditions due to World War I,
when Malaya was under Japanese occupation between 1941
and 1945. It was reported that as the war progressed, all three
major ethnic communities began to suffer deprivation from
increasingly severe rationing, hyperinflation, and a lack of
resources. Consequently, they suffered from hunger and
malnutrition as a result of food insufficiency.!®!

In addition, since previous studies have found that food
insufficiency in childhood contributes to some medical
conditions that may raise the risk for dementia in old age,
such as hypertension, diabetes mellitus, depression,'> ' it is
therefore imperative to assess whether food insufficiency in
childhood may contribute to dementia in old age.

Methods

Data for this study involving 2,745 older Malaysians
aged 60 years and older were obtained from the Mental
Health and Quality of Life of Older Malaysians (MHQo-
LOM). Detailed description of the method has previously
been published elsewhere.'® Briefly, the MHQoLOM is a
community based, cross-sectional survey, which was con-
ducted throughout Malaysia from 2003 to 2005. The survey
employed a multistage, random sampling technique to select
the sample. Data collection was conducted through face-to-
face interviews by trained interviewers. Eligible criteria for
respondent selection were 1) older Malaysian aged 60 years
and older, 2) capable of orally completing the question-
naire, 3) living in the community, and 4) capable of written
informed consent. Exclusion criteria for this survey were
those who were bedridden and living in institutions.

Measures

Food insufficiency

Food insufficiency, which refers to an inadequate amount of
food intake because of financial resources,'® was assessed
using a single item. Respondents were asked to describe the
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food eaten in their childhood as “enough food to eat,” “some-
times not enough food to eat,” or “often not enough food to
eat.” The indicator has been used to measure food deprivation
by the US Department of Agriculture since the mid-1970s.

This single item has demonstrated good face validity.!” In the

present study, those who reported not having enough food to
eat in their childhood were considered food insufficient.

Dementia

The dependent variable of interest for this study is dementia,
which was determined by the Malaysian-adapted and vali-
dated version of Geriatric Mental State-Automated Geriatric
Examination for Computer Assisted Taxonomy (GMS-
AGECAT). Validation of the Malaysian version of GMS-
AGECAT against clinical assessment of dementia revealed
an overall agreement of 76.2% (n=105) with a moderate
kappa value 0f 0.502.* The GMS-AGECAT has been widely
used and applied with good levels of agreement in a variety
of settings. The scores of 3 or higher on the GMS-AGECAT
were considered as dementia.!'®* In the current study, the
GMS-AGECAT was administered by trained enumerators.

Control variables

To assess the unique effect of food insufficiency on dementia,
several sociodemographic variables previously shown to
influence dementia were chosen. These potential sociodemo-
graphic factors included age, sex, marital status, educational
attainment, ethnicity, and stratum (place of residence).!>*

Statistical analysis

The Statistical Package for Social Sciences version 21 for
Windows (IBM Corporation, Armonk, NY, USA) was
used to analyze the data. A multiple binary logistic regres-
sion was conducted to determine the unique impact of food
insufficiency on dementia, while adjusting for previously
identified sociodemographic factors.

Ethical considerations

The study was conducted in accordance with the World
Medical Association Helsinki Declaration and approved by
the Ministry of Health, Malaysia. Oral informed consent was
obtained from all respondents after having the objectives of
the study explained by a trained interviewer.

Results

Table 1 presents background characteristics for the
sample used in this analysis by dementia status. Among
2,745 respondents interviewed in the survey, 1,381 (50.3%)
were male and 1,364 (49.7%) were female. The mean age of
the respondents at the time of the interview was 70.46 years
(standard deviation =7.22, range 60—104 years). The majority
of respondents (72.5%) were aged 60—74 years (young-old)
and 4.7% were aged 85 years and older (oldest-old age
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Table | Background characteristics of the sample by dementia status

Total No dementia Dementia r
n % n % n %

Age
Young-old (60-74 years) 1,985 725 1,761 88.7 224 1.3 78.1 9k
Old-old (75-84 years) 624 22.8 489 78.4 135 21.6
Oldest-old (85 plus years) 129 4.7 86 66.7 43 333

Sex
Female 1,364 49.7 1,080 79.2 284 20.8 80.47++*
Male 1,381 50.3 1,261 91.3 120 8.7

Marital status
Not married 1,217 444 974 80.0 243 20.0 48.37#F*
Now married 1,524 55.6 1,364 89.5 160 10.5

Ethnicity
Non-Bumiputera 839 30.6 781 93.1 58 6.9 58.64%%*
Malay and Bumiputera 1,906 69.4 1,560 81.8 346 18.2

Education
No formal 1,219 45.1 909 74.6 310 25.4 20696+
Primary 1,208 447 1,126 93.2 82 6.8
Secondary and tertiary 278 10.3 272 97.8 6 22

Stratum
Rural 1,183 43.1 951 80.4 232 19.6 39.66%F*
Urban 1,562 56.9 1,390 89.0 172 11.0

Food insufficiency
No 2,626 95.7 2,250 85.7 376 14.3 7.70%*
Yes 119 43 91 76.5 28 235

Notes: *P<0.01, **P<0.001.

group). As can be seen in Table 1, a significant proportion
of the respondents (44%) had no formal education, followed
by primary education (44.5%) and secondary and tertiary
education (10.3%). In terms of marital status, 55.6% were
married, 41.5% widowed, and the rest (2.9%) were never
married or divorced. Of the respondents, 4.3% reported
they had experienced not having enough to eat in childhood.
The prevalence of dementia in older adults with food insuf-
ficiency in childhood was considerably higher compared to
their food-sufficient counterparts (23.5% versus 14.3%). The
results of chi-square analyses, which are shown in Table 1,
show significant association between dementia with age
(¥*=78.19, P<<0.001), sex (y*=80.47, P<<0.01), marital status
(y’'=48.37, P<<0.001), ethnicity (y>=58.64, P<<0.001), educa-
tion (3*=206.96, P<<0.001), stratum (}*=39.66, P<<0.001),
and starvation (y>=7.70, P<<0.01).

Multiple binary logistic regression

Does food insufficiency in early life increase the risk
of dementia in later life? To answer this question, a
multiple binary logistic regression analysis was con-
ducted to assess the unique effect of food insufficiency
in childhood on developing dementia in old age after
controlling for previously identified sociodemographic

factors. Table 2 displays results of multiple binary logistic
regression analysis. The Hosmer—-Lemeshow test showed
that the model fits the data well (3* [8]=10.10, P=0.258).
After adjusting for the effects of the covariates including
age, sex, marital status, ethnicity, stratum, and education,
food insufficiency in childhood significantly contributed
to dementia in old age (odds ratio =1.81, 95% confidence
interval 1.13-2.92, P<<0.01).

Table 2 Results of multiple logistic regression

Variable B SE OR 95% CI for OR

Lower Upper

Age
Young-old (60-74 years)
Old-old (75-84 years) 0.63 0.13
Oldest-old (85 plus years) 1.2 0.22

|.89%FF |.46 2.44
331FF 2015 5.1

Sex (male) —0.47 0.14 0.62% 0.47 0.82
Marital status (married) -0.12 0.13 0.89 0.68 I.15
Ethnicity (Malay) 0.88  0.16 2.42% |76 3.33
Stratum (rural) 028 0.12 1.32% 1.04 1.68
Education (no formal)
Primary —125 0.14 0.29%* 0.22 0.38
Secondary and tertiary -1.89 043 0.I5%* 0.07 0.35

Food insufficiency 0.6 024 1.81*% |.I3 2.92

Notes: *P<0.05,*P<<0.01,***P<0.001; Hosmer—Lemeshow Test: 32 (8)=10.10, P=0.258.
Abbreviations: Cl, confidence interval; OR, odds ratio; SE, standard error; B,
logistic regression coefficient.
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Discussion

As expected, in concordance with previous studies, the
findings from this study showed statistically significant
association between dementia and age,’ sex,*' marital status,?
educational attainment,' ethnicity,* and stratum.?

In line with the main purpose of the study, the findings
showed that food insufficiency in early life independently
increases the risk of developing dementia in old age by 81%.
This result is consistent with the findings from previous stud-
ies, which have demonstrated that socioeconomic status in
childhood influences cognitive function in later life.>%%** To
our knowledge, however, few scientific investigations have
examined whether food insufficiency in childhood influences
dementia in old age. For example, Zhang et al® found that
frequent hunger was associated with higher risk of cognitive
impairment among a sample of the oldest old Chinese.

According to the literature, food insufficiency may con-
tribute to dementia through two potential models, namely
the latency and pathway models. The latency model suggests
that childhood living conditions directly affect late-life health
outcomes. The brain grows most during the prenatal period
and in childhood and continues to complete its maturation
during adolescence. It was found that the areas of the brain
that take longest to mature during childhood and adolescence
are the same areas of the brain that show the earliest signs of
dementia.** Impaired development of the brain due to early
life malnutrition can cause less efficient brain function. The
negative effects of impaired brain development may remain
small until aggravated by the aging process.’ However, the
pathway model suggests that childhood living conditions
may indirectly influence cognitive impairment.® For example,
poor early life conditions can increase the risk for several
chronic conditions such as depression,? hypertension,?’
diabetes mellitus,'? and obesity,”® which in turn affect late-
life cognitive functioning.

Limitations of the study

The first limitation of the current study that should be
addressed is the retrospective nature of data collection for
food insufficiency in childhood, which may raise concern
of recall bias. However, a recent study found that respon-
dents well remember their living conditions in early life.?
Second, the single-item measurement of food insufficiency
may provide a less comprehensive picture of food status
than the multi-item, which would give respondents more
opportunity to identify this experience. Despite this limita-
tion of the single-item measure, several studies have shown
that single-item measures of food insufficiency have high

face-validity and high correlation between single-item mea-
sures of food insufficiency and scaled measures.’*** Third,
although the present study benefits from the inclusion of a
large representative sample of older Malaysians 60 years and
older, its cross-sectional design prohibits conclusions about
causality.

Conclusion

The findings from the present study show that food insuffi-
ciency in early life significantly increases the risk of dementia
in later life after controlling for various adulthood sociodemo-
graphic factors. These findings imply that health and social
care professionals should be mindful of the increased risk of
dementia in persons who have experienced food insufficiency
in childhood. It is, therefore, suggested that older adults with
childhood food insufficiency might be targeted for programs
designed to prevent dementia. Future research should explore
the potential moderating factors that may reduce negative
effects of poor childhood living conditions on the cognitive
function of older adults.
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