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ABSTRACT

Objective: Less education is commonly viewed as an important risk factor
for late life depression. However, this has still not been confirmed. The goal
of this study was to determine the relationship between education and
risk for depression among the old. Method: MEDLINE, EMBASE, and
The Cochrane Library database were used to identify potential studies.
The studies were divided into cross-sectional and longitudinal subsets. The
qualitative meta-analysis of cross-sectional studies and that of longitudinal
studies were preformed, respectively. For prevalence and incidence rates
of depression, odds risk (OR) and relative risk (RR) were calculated,
respectively. Results: Twenty-four cross-sectional and 12 prospective lon-
gitudinal studies were included in this review. In this meta-analysis, in the
more and less education groups, there were 22,964 and 28,024 subjects and
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3032 and 6462 cases of depression, respectively. The qualitative meta-
analysis showed that, compared with old people with more education,
those with less education had higher risk for depression (odds risk (OR):
1.58, 95% confidence intervals (95% CI): 1.38-1.82; Relative risk (RR): 1.49,
95% CI: 1.16-1.91). Conclusions: Despite the methodological limitations
of this meta-analysis, less education is associated with increase risk of late
life depression.
(Int’l. J. Psychiatry in Medicine 2010;40:109-124)
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INTRODUCTION

Depression is a major contributor to healthcare costs associated with older popu-
lations, and is projected to be the leading cause of disease burden in older
populations by the year 2020 [1-2]. The prevalence of depression in patients aged
65 and older may be as high as 40% in hospitalized and nursing home patients,
and 30% in community settings [3]. The prognosis of these depressive states is
poor. A meta-analysis of outcomes at 24 months estimated that only 33% of
subjects were well, 33% were depressed, and 21% had died [4]. Moreover, studies
of depressed adults indicated that those with depressive symptoms, with or
without depressive disorder, had poorer functioning, comparable to or worse
than that of people with chronic medical conditions such as heart and lung
disease, arthritis, hypertension, and diabetes [5-7]. In addition to poor functioning,
depression increased the perception of poor health, the utilization of medical
services, and health care costs [7-9].

Less education was commonly viewed as a risk factor for depression in the
elderly, which was shown in many longitudinal and cross-sectional studies
[10-12]. However, converse conclusion was also conducted by some studies
[13, 14]. Moreover, a recent systematic review and meta-analysis showed that
odds risk (OR) of less education as a function of increased depression was
un-significant (OR = 1.5, 95% confidence intervals (95% CI) = 0.8-2.8). This
meta-analysis only included five prospective studies and was published in
2003 [15]. Since then, there have been many relevant studies published, so we
can make a meta-analysis to confirm the relationship between education and the
late life depression. Both the OR and the relative risk (RR) compare the likelihood
of an event between two groups. In medical research, the OR is favored for
prevalence rate in cross-sectional studies. RR is favored for incidence rate in
longitudinal studies. Therefore, in the meta-analysis, for prevalence and incidence
rates of depression, OR and RR were calculated, respectively.
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METHODS

Search Method

This was one part of a best-evidence research on depression in the elderly. In
the research, we collected literature through searching MEDLINE (from the
beginning of 1966), EMBASE (from the beginning of 1980), and The Cochrane
Library (1990 to August 2007). The search terms (provided by Cochrane
Center) included depression, elderly patients (= S5years) and clinical trials. Four
researchers selected literature which involved clinical trials, depression (diag-
nostic criteria in formal depression scale), and elderly patients (> 55years).
The literatures, which were not clinical trials, unrelated with depression, or not
including elderly patients, were rejected. The literature selection included three
stages: (i) review the title and then reject the articles and retain those which
would be potentially included; (ii) review the title and abstract of the articles
that were retained in the first stage, then reject the articles and retain those
which would be potentially included; and (iii) read the full text of the articles
that were retained in the second stage, then reject the literature and retain those
which would be included. Finally, 6,420 articles were retained in the third stage
and were classified into four subgroups according to the objective of the research
program: aetiology or epidemiology related, diagnostics related, therapeutics
related and prognosis related. The search terms, search results and classification
of literature were reported previously [16-18]. The selection and classifi-
cation of literature were performed by the four researchers, and each article
was independently selected and classified by two researchers; discrepancies
were addressed through discussion. This meta-analysis only focused on the
etiopathogenisis or epidemiology related literature, and the inclusion criteria
and exclusion criteria were listed as follows.

Inclusion Criteria

1. Cross-sectional and longitudinal studies where all participants were 55
years and over (the age at the end of the follow-up for longitudinal study);

2. original research reported in English;

3. with the complete information on the prevalence or incidence of depression
in different education group; and

4. use of an acceptable definition of depression.

We accepted the diagnostic category of depression as applied by the authors of
each study, which included the following:

1. the presence of depressive disorder, depressive symptoms, or “psycho-
logical distress,” as defined by scores above a cut point for abnormality on a
standard mood scale;
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2. severity of depressive disorder, depressive symptoms, or psychological
distress, as defined by scores on a standard mood scale; and

3. the presence of major depression or minor depression (or dysthymia) accord-
ing to Diagnostic and Statistical Manual of Mental Disorders (DSM)-IIIR,
DSM-1V, or other standard psychiatric diagnostic criteria.

Exclusion Criteria

Studies were excluded if they had any of the following: limited to specific
patient characteristics, such as convenience sampling; retrospective recruitment;
or if there was only unstructured assessment of mood.

Data Extraction and Checking

For longitudinal study, information about the country of study, group size at
baseline and follow-up, age, proportion of men, depression criteria, exclusion
criteria at baseline, length of follow-up, number of incident cases of depression
in each group were abstracted from each report. For cross-sectional study, infor-
mation about the country of study, group size, age, proportion of men, depression
criteria, exclusion criteria, number of cases of depression in each group were
abstracted from each report. Every paper included in the meta-analysis was read
and the data were extracted and cross-checked independently by two authors;
discrepancies were resolved by discussion.

Statistical Analysis

Data were entered into the RevMan 4.2 meta-analysis program (Cochrane
Collaboration, Oxford, UK; see http://www.cc-ims.net/RevMan/current.htm).
Considering the meta-analysis of cross-sectional studies was with the advantages
of a huge sample size and being easily able to find the association between
education level and prevalence of depression, whereas it was with the limitation
of being unable to conduct a causality conclusion, but the meta-analysis of
longitude studies was able to do it. Therefore, we conducted the meta-analysis
of cross-sectional and that of longitudinal studies respectively. In the meta-
analysis of cross-sectional studies, for prevalence rates of depression, OR and
95% confidence intervals (95% Cls) were calculated. Results had been sum-
marized using conventional Forest plots and ORs, stratified by features of the
studies included. In the meta-analysis of longitudinal studies, for incidence
rates of depression, RRs and 95% Cls were calculated. Results had been
summarized using conventional Forest plots and RRs, stratified by features of
the studies included. Summary ORs and RRs were estimated using a random
effects model.
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RESULTS

The Search

Our search found 1,027 potential aetiology- or epidemiology-related reports:
878 of the 1,027 articles were rejected as obviously unsuitable (e.g., unrelated
with education) and 149 were retained; 113 of these 149 articles were rejected
for a variety of reasons, including (a) no usable data and (b) no recognized
instrument used for diagnosis. The remaining 36 studies were included in the
review [11, 12, 14, 19-51].

Included Studies

Characteristics of the 36 studies (including 24 cross-sectional [12, 14, 19-40]
and 12 longitudinal studies [11, 41-51] available for meta-analysis) were sum-
marized in Tables 1 and 2.

Data Synthesis

Although it was unlikely that publication bias influenced publication of risk
factor studies, we assessed this bias using funnel plot (shown in Figure 1).
The funnel plot of ORs (under a fixed-effects model) was from the 36 studies
in Tables 1 and 2. In the absence of publication bias, the points should be sym-
metrical about the vertical line at the pooled ORs. The reasonably symmetrical
did suggest the absence of publication bias.

Figure 2 was a forest plot of ORs from the 24 studies which compared the
prevalence of depression between subjects with less and more education [12,
14, 19-40]. There were 16,590 and 24,067 subjects with more and less education,
respectively. After pooling these studies, there were 2,465 and 5,857 cases of
depression in the more and less education groups, respectively. Subjects with
less education had higher prevalence of depression than those with more edu-
cation, OR: 1.58, 95% CI: 1.38-1.82.

Figure 3 is a forest plot of RRs from the 12 studies that compared the risk
for depression between old people with more and less education [11, 41-51].
There were 6,374 and 3,957 subjects with more and less education, respectively.
After pooling these studies, there were 567 and 605 cases of depression in the
more and less education groups, respectively. Subjects with less education had
higher risk for depression than those with more education (RR: 1.49, 95%
CI: 1.16-1.91).

DISCUSSION

We conducted meta-analyses of cross-sectional studies and of prospective lon-
gitudinal studies respectively. The results were clear: less education was asso-
ciated with increase risk of late life depression. This was a robust finding about
the relationship between less education and risk for depression among old people.
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Test for overall effect: Z = 6.51 (P = 0.00001)

Review: rate of depression(education)

Comparison: 01 Education

Outcome: 04 rate of depreesion (cross-section)

Study OR (random) VWeight OR (random)
or sub-category 95%Cl % 95% Cl

01 lower vs higher (cross-section)

Al-Shammari 1993 —.— 5.57 2.12 [1.68, 2.70)
Blay 2007 - 6.25 2.09 (1.80, 2.42)
Blazer 1980 —- 4.20 1.65 [1.09, 2.49)
Bruce 2002 —_—— 3.47 1.04 [0.62, 1.74]
Carnethon 2007 - 6.22 1.587 [1.35, 1.83)
Carvalhais 2008 —_— 3.95 5.15 [3.29, B.06)
Cassidy 2004 —— 3.49 1.10 [0.66, 1.83)
Chi 2005 —_— 3.54 1.02 [0.62, 1.70]
Chong 2001 —— 4.09 1.98 [1.29, 3.04)
Chow 2004 T 2.00 2.05 [0.90, 4.567]
Friedman 2007 ——— 4.37 1.20 [0.81, 1.78)
Goldberg 1985 — 2.10 3.28 [1.84, 5.84)
Heok 1996 -+ 3.28 l1.46 [0.84, 2.52]
Kivela 1958 T 5.25 1.1% [0.%0, 1.58]
Kulaksizoglu 2005 R 4.78 1.69 [l.20, 2.38)
Medougall 2007 B e — 1.54 1.56 [0.59, 4.14]
OHara 1885 —-— 5.56 1.42 [1.11, 1.82)
Sewilch 2004 —_— 2.84 0.%4 [0.50, 1.75]
Sonnenberg 2000 - 5.90 1.05 [0.86, 1.28)
Sun 2007 - 5.71 1.45 [1.15, 1.81)
Tiemeier 2003 +—-— 4.12 1.37 [0.89, 2.09]
Teai 2006 T 3.18 1.59 [0.%0, 2.81)
Tsai 2005 —. 5.12 1.86 [1.38, 2.51)
Tsai 2007 el — 2.45 1.588 [0.78, 3.19]
Subtotal (35% €D » 100.00 1.58 [1.38, 1.82)
Total events: 5857 (lower), 2465 (higher)

Test for heterogenety: Chi?= 88,56, df = 23 (P < 0.00001), I?7= 74.0%

Test for overall effect Z =651 (P < 0.00001)

Total (95% CI) ‘ 100.00 1.58 [1.38, l1.82)
Total events: 5857 (lower), 2465 (higher)

Test for heterogeneity: Chi?= 88,56, df = 23 (P < u.tl:rm ), 17=74.0%
1 2 s

01 02 0s
Favours trestment  Favours control

10

Figure 2. A forest plot of Odd Risk (ORs) from the 24 cross-sectional studies.

The figure showed that less education favored increase risk of

late life depression, OR: 1.58, 95% ClI: 1.38-1.82.

In the present study, in the meta-analysis of cross-sectional studies, the subjects
with more and less education were both more than ten thousand. We concluded
that significant association between the late life depression and less education
was robust. In the meta-analysis of prospective longitudinal studies, the results
also showed that less education was associated with increase risk of late life
depression. These findings have important clinical implications. Because elderly
populations with less education are at higher risk of depression, less educated
older individuals with depression may benefit from screening and being tar-
geted for interventions.
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Review: rate of depression(education)
Comparison. 01 Education
Outcome: 05 rate of depression(prespective)

Study RR {random) Weight RR (random)
or sub-category ¥%dU % B%

01 lower vs higher (prespective)

Forsed 2000 e 5.66 2.91 [1.34, 6.32)
Geerings 2000 —— 7.34 2.56 11.42, 4.63)
GRay 2005 s 9.47 1.57 [1.08, 2.33)
Livingston 2000 i 2.64 0.43 [0.11, 1.68)
Marald 2007 - 8.06 1.45 [0.86, 2.45]
Meler 1997 - 9.68 0.80 [0.55, 1.17)
Phiter 1986 - 8.28 2.44 [1.47, 4.08)
Robert 2000 - 8.36 1.50 {1.16, 3.13}
Schoevers 2000 3 11.46 1.09 [0.89, 1.35]
Stek 2006 -+ 8.47 1.02 [0.63, 1.66]
Steunerberg 2006 - 11.06 2.17 [1.69, 2.80)
White 2004 Ry 9.57 1.19 [0.80, 1.75]
Subtotal (95% C1) 4 100.00 1.49 [1.16, 1.81)
Tolal events: 605 (lower), 567 (higher)

Test for heterogenedy. Chi?= 4431, df = 11 (P < 0.00001), 1= 75.2%

Test for overal effect Z=314 (P = 0.002)

Total (35% ) 4 100.00 1.49 [1.16, 1.91]
Total everts: 605 (lower), 367 (hagher)

Test for heterogenedy. Chi?= 4431, df = 11 (P <0.00001), 7= 75.2%

Test for overal effect 7=314 (P =0.002)

oo 01 1 10 100
Favourstreatmert  Favours control

Figure 3. A forest plot of Relative Risk (RRs) from the 12 prospective
longitudinal studies. The figure showed that less education favored
increase risk of late life depression, RR: 1.49, 95% Cl: 1.16-1.91.

The reason why less education is a risk factor for late life depression is
unclear. It has been shown that older people with less education have less
self-efficacy and cognitive function. Lower self-efficacy and cognitive function
may contribute to the higher risk for depression. Other unknown factors may
also play a role.

Although the study adhered to the guidelines for reporting meta-analyses of
observational studies [52], the review does have some limitations. First, we did not
hand-search journals or make an attempt to identify unpublished studies, raising
the possibility that some studies have been missed. Second, despite our extensive
literature search, we only included MEDLINE, EMBASE, and The Cochrane
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Library in our search; other databases such as CINAHL, PsycINFO were not
included. Moreover, we screened the literature by reading abstracts, rather than
full texts, which was also a limitation. Third, the search was limited to articles
published in English. Finally, there was heterogeneity in the included studies,
which perhaps related to different definitions of depression in different studies
and small study groups in some studies. Therefore the random-effects model,
which has less precision than the fixed-effects model, was used in the review.
Consequently, the results of the meta-analysis must be interpreted cautiously.
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