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ABSTRACT

Background

Educational attainment is associated with well-being and health. Unfortunately, patients with
schizophrenia achieve lower levels of education. Several effective interventions can ameliorate
this. However, the magnitude of the education gap in schizophrenia and changes over time are
unclear.

Methods

We performed a systematic review and meta-analysis including all studies reporting on patients
with schizophrenia and describing their years of education, with or without healthy controls.
There were no other design constraints on studies. 22 reviewers participated in retrieving data
from a search in PubMed and PsycINFO (January 1%, 1970, to November 24, 2020). We
estimated the birth date of participants from their mean age and publication date, and meta-
analyzed these data, focusing on educational attainment, the education gap, and changes over
time. The protocol was registered in PROSPERO (CRD42020220546).

Outcomes

From 32,593 initial references, we included 3,321 studies reporting on 318,632 patients
alongside 138,675 healthy controls (170,941 women and 275,821 men from studies describing
gender; ethnicity was not collected). Patients’ educational attainment increased over time
mirroring the controls’. However, patients achieved 19 months less than patients, and this
remained unchanged throughout the decades. Studies were biased to include more educated
patients and controls than their respective larger population, but results were unchanged in

studies with groups with similar parental education.



Interpretation

Patients with schizophrenia have faced persistent inequality in educational attainment in the
last century, despite advances in psychosocial and pharmacological treatment. Reducing this
gap should become a priority to improve their functional outcomes.

Funding

CYTED redes to ANDES.
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RESEARCH IN CONTEXT

Evidence before this study

Schizophrenia is associated with lower educational attainment. Improving this situation is an
important goal of current services and is widely supported by patients. Examining the
magnitude of this gap and changes over time would inform us on areas to improve. We
searched PubMed (last search 8" November 2021) for meta-analyses examining the magnitude
of the current education gap and changes in time. We used the terms (schizophrenia AND
(“educational attainment” OR “academic achievement”)) without language restrictions, with
the filters Meta-Analysis, Systematic Review. Two references out of the 8 identified were
related to schizophrenia and education, both focusing on pre-morbid educational achievement.
One of them extended its analysis to the likelihood of entering higher education, including 22
studies from the last 20 years. It reported that patients were less likely (moderate effect size) to
enter post-secondary education. This was interpreted as possibly being associated to the
emergence of prodromal symptoms, without any mention of the possible effect of ameliorating
strategies after the first episode. Changes in time were not examined, or differences across
countries.

Added value of this study

We here present evidence that educational attainment in people with schizophrenia, expressed
as years of completed education, has increased in the last century with a similar rate as healthy
controls. We also found that, as suggested in previous studies, patients achieve fewer years of
completed education. Importantly, we now show that this gap has remained stable in time

across high-income countries, and has increased in low- and middle-income countries.



Implications of all the available evidence
People with schizophrenia face persistent inequality in educational attainment in the last
century, despite the development of psychosocial and pharmacological interventions, and a

widespread agreement that this needs to be tackled. There is a need for urgent action to

improve this situation.



INTRODUCTION

Education is a major determinant of a person’s wellbeing. Although there is bidirectional
causality, more educated people live longer and happier lives *2. Education is also linked to
better employment prospects and higher lifetime earnings 3. Ensuring equitable quality
education is one of the Sustainable Development Goals of the United Nations®*. Mental health
problems, particularly those that present early in life, are associated with disruption in
schooling °>. Among them, schizophrenia has some of the poorest educational outcomes ©.
Moreover, people with psychosis regard education as central to their process of recovery,

ranking it more important than symptomatic remission 7.

The reason why schizophrenia is associated with lower educational attainment is likely
multifactorial. Some barriers predate the onset of symptoms. It has been well established that
patients who develop schizophrenia have lower pre-morbid academic achievement °. Other
barriers present after the onset of the first episode 0. Symptoms (including cognitive deficits),
medication, the time demands of clinical care (hospital admission, outpatient appointments),
and stigma might all have a role in preventing patients from going back to education after a
psychotic episode %12, Promoting a prompt return to education after the onset of psychosis is a

feasible and important goal of early intervention 3-16

, as recommended by many guidelines
1718 The importance of returning to education has been highlighted by at least two

international calls for action %20,



Despite its acknowledged importance, the magnitude of the existing gap and whether it has
changed over time remains unclear. To shed light on these questions, we systematically
reviewed the published literature of the last 50 years to reconstruct the trajectories of
educational attainment in patients and if reported, on their healthy comparator controls. We
included different types of studies in which educational attainment was reported, irrespective
of whether education was its central focus, or reported as secondary information characterizing
the included participants. To explore changes over time, we used age-based educational
attainment levels 21, where we imputed the patients’ date of birth from the publication date
and the reported average age of the participants. Thus, we incorporated data from people born
throughout the 20t century. We hypothesized that the education gap (difference between
educational attainment in patients and controls) would decrease in the last decades,
particularly in high-income countries where a recovery approach has been implemented more

widely.



METHODS

Protocol and Registration

This systematic review was conducted following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines 22, A protocol was registered in the
International Prospective Register of Systematic Reviews (PROSPERO) registration number

CRD42020220546.

Information sources and search strategy

We searched PubMed and PsycINFO on the 24™ November 2020 for studies published after the
15t January 1970. We kept our search strategy broad, combining terms related to schizophrenia
alongside education (including “years of education” or “schooling”). Studies in English, Spanish,
Portuguese, German and French were considered. Supplementary Information provides the

search strategy used in both databases.

Eligibility criteria

We included all studies reporting on patients with schizophrenia, defined using clear diagnostic
criteria (such as DSM or ICD), who were on average equal or older than 18 years old, and that
reported years of education (alongside a measure of variance) and age of the participants.
Studies only including patients with other schizophrenia spectrum disorders, such as
schizoaffective disorder, were not included. However, schizophrenia studies frequently include
subjects with these disorders within the schizophrenia group, without necessarily reporting

them separately or describing their numbers. Therefore, studies including patients with



schizoaffective or schizophreniform disorder among the patients with schizophrenia were also
included. Studies not reporting educational attainment in completed years but in any other
form, such as the percentage of completed high school/A-levels or higher education, were not
included. We did not exclude studies reporting no significant differences in education between
groups, which sometimes was referred to as “matched”. It was frequently not clear whether
this was the result of a specific recruitment strategy, or a post-hoc description of a non-
significant difference found in generally small groups due to random sampling. If excluded, this
might have biased our results. Their impact is assessed in a sensitivity analysis as described

below.

Study selection

Initial hits of the search were subdivided, and considering their large number, their abstracts
were reviewed by 22 researchers. Studies considered eligible were subsequently reviewed by
two independent reviewers, including the data extraction. Disagreements were resolved by a
third party. Data extracted included number of patients, years of education (with its standard
deviation), mean age, sex composition, and country of the study. Ethnicity was not collected
due to a lack of standardized groups across countries. When healthy controls were included as
a comparator, all this information was also retrieved from them. We excluded data reported in
another publication that was already included. To do this, we searched the title of publications
reporting on known big studies that were likely duplicated (e.g., CATIE or EUFEST). We also
searched for duplicates in the extracted data looking for studies reporting the same sample size

and years of education. After identifying such possible duplicates, original studies were again



retrieved and examined if they reported the same data, keeping the one published first that

reported the full sample.

Data analysis

For all analyses, we imputed the participants’ year of birth from the publication date minus
their reported average age. Considering that there is a delay from recruitment in the study
(when age is recorded) to its final publication, we subtracted three years from the estimated
year of birth. As this is a constant applied to all studies, most of the analyses described below
would be unaffected if this parameter was changed. Ideally, we would have used the actual
date when the data was collected in our estimate. However, this date is seldom reported,

leaving us without enough studies to examine temporal trends as described below.

The main outcome of our analyses was years of education, which was first addressed separately
for patients and controls. As a general approach, we built three models examining our
outcome, which were then compared using Akaike’s criterion (a metric examining the trade-off
between the goodness of fit of the model and its simplicity 23). All of them used a random-
effects model fitted with a maximum-likelihood estimator, and weighed the individual studies
according to the inverse of the sampling variances of the reported years of education.

Heterogeneity was quantified using the /? statistics 2.

The first model meta-analyzed the years of education with no other explanatory variables. The

second model added the year of birth of participants. A third model included whether the study



was based on a high-income country, or in a low- or middle-income country (LMIC) as defined
by the World Bank in its 2020 classification 2°, alongside the birth year, and their interaction.
We also examined whether a linear change with time would fit the data better than a

logarithmic change (a faster initial increase in years of education but slowing down with time).

We then performed a meta-analysis comparing education in patients compared to controls,
restricting this analysis to studies that reported data on healthy participants. We used the same
approach described above, comparing three models but looking at the difference in educational

attainment reported within studies.

To express the results as effect sizes (Cohen’s d), we calculated the weighted mean variance of
healthy controls and expressed the differences in this pooled variance. Similarly, we used the
weighted mean variance of healthy controls and patients to translate the different distributions
in years of education to the proportion of participants achieving a specific milestone.
Considering the socioeconomic importance associated to completing high school and facilitate

comparison with other studies, we focused on the odds of completing 12 years of education.

Changes in the characteristics of the included studies over time, particularly the geographic

location of studies, the proportion of women included, and age of the participants, are

described in a separate report 2°.

All analyses were performed in R version 4.0.2 using the metafor package.



Sensitivity analyses

Unlike traditional meta-analyses, the main outcome of our study (years of education) was
usually not the main outcome reported in the primary studies. This reduces the likelihood of
publication bias. However, participants included might not be representative of the larger
population in their defined group. We therefore compared the educational attainment from the
healthy participants in the studies to reports of educational attainment in the general
population from other sources 27. We also reasoned that, if present, a bias towards including
over- or under-educated participants would be larger in smaller studies, and performed meta-

regression analyses exploring the effect of including sample size.

When examining the difference in educational attainment between groups, we performed
three other sensitivity analyses. First, we only meta-analyzed studies reporting similar parental
education in the two groups. A second analysis excluded all studies that reported that healthy
controls were not different in education to patients. Finally, we excluded studies reporting on
patients who were on average younger than 30 years old, as they might have not provided

enough time for the implementation of strategies to resume education.

Role of the funding source
Study sponsors did not have any role in the study design, collection of the data, analysis,

interpretation of the data, writing the report, or decision to submit the paper for publication.



RESULTS

From an initial 32,593 potential articles identified, 3,278 papers were included (Figure 1). The
full list of references both included and excluded is described in the appendix. Some articles
reported on more than one sample (for example, samples from different countries), giving a
total of 3,321 individual studies that were the unit of analysis. These studies combined included
318,632 patients, who were on average 37.1 years old (standard deviation 9.04, Figure 2A), and
34.9% were female (108,455 women compared to 202,486 men in the 3,224 studies reporting
gender). The imputed birth cohort to which these participants corresponded ranged from 1913
to 1998 (Figure 2B). Most of these studies were from the United States of America (1290, 39%),
followed by China (446, 13%) and Japan (337, 10%) (Figure 2C). 2,002 studies (60.3%) also
included healthy controls as comparisons, with a total of 138,675 healthy participants (62,486
women and 73,335 men). Controls in each study were well balanced with the patients in age
(correlation coefficient R=0.89, 95% Cl 0.88-0.90, P<0.0001) and to a lesser extent in gender

(R=0.73,95% CI 0.7-0.75, P<0.0001).

Patients’ educational attainment increased over the years as depicted in Figure 3A. The model
including imputed birth cohort, World Bank Classification for the included countries, the
interaction between the two terms, and a logarithmic growth in educational attainment
(slowing its pace with time), was highly significant (omnibus test of moderators QM (degrees of
freedom (df) = 3) = 1184.4, P < 0.0001, with an R? of 28.6%, but significant residual
heterogeneity I? = 96.25%). Table S1 in the Supplementary Results compares this model with

alternatives. A patient born in the year 2000 in a high-income country would be expected to



achieve 13 years of education, in contrast to 10 years for a patient born in 1920. For a patient
born in a low- or middle-income country the increment was larger and in a shorter period. The
expected years of completed education for those born in 1950 was 7.8 years (an estimate for
1920 would be less precise due to fewer studies published before 1950), which increased to

12.8 for those born in 2000.

Changes in educational attainment in the healthy controls mirrored the patients’ trajectory
(Figure 3B). A meta-regression including a logarithmic increase with time, the country
classification, and their interaction, fitted well the data (omnibus test of moderators QM (df =
3) =781.0, P < 0.0001, with an R? of 29.8% and residual heterogeneity I° = 97.8%; see Table S2

for comparison to other models).

Comparing educational attainment in patients to controls, the model including a linear change
with the imputed birth year, World Bank classification, and their interaction, best fit the data
(test of moderators QM (df = 3) = 128.9, P < 0.0001, R? = 8.11%, I° =84.9%; see Table S3 for
alternative models). As predicted, the educational attainment of patients with schizophrenia
was lower than in controls, namely 1.6 years less for patients born in 1977 in a high-income
country (95% confidence interval (Cl) -1.66 to -1.53, P < 0.0001, equivalent to a Cohen’s d of -
0.56). That difference would imply an odds ratio of 2.58 for not completing 12 years of
education for patients compared to controls. Remarkably, this difference between patients and
controls was stable across the decades for high-income countries. The rate of change in number

of total years of education in time was not significant (annual change of 0.0047, 95% Cl -0.0005



to 0.0099 (P = 0.078)). For low- and middle-income countries, the education gap was
significantly smaller (0.72 years less for those born in 1977, 95% Cl 0.85 to 0.59, P<0.0001), yet
there was evidence that this gap was widening over the years, approaching that of high-income

countries (annual change of -0.024, 95% Cl -0.037 to -0.011, P =0.0002).

A subgroup analysis of studies in which groups were similar in parental education (259 studies)
showed a slightly larger difference in high-income countries (-1.83 years, 95% Cl -1.93 to -1.72,
P<0.001) with no significant changes in time (rate of change -0.002, P=0.72, Supplementary
Figure 1). Excluding studies that reported recruiting controls matched by education (430 studies
excluded) resulted in the rate of change in high- income countries becoming significant
(P=0.039). However, this model included a very low magnitude of change, namely a yearly
decrease of 0.006 years in the gap, and a larger estimate of the difference between groups to
overcome (1.78 years for the cohort of 1977 in high-income countries). Results remained the

same when excluding 530 studies focused on younger patients (below average age of 30).

Examining the education gap in specific countries and regions showed consistent results
compared to our main analysis (Figure 5). The only exception was China, where there was an
increase in time in the education gap (patients completing 0.24 years less than controls every

10 years, P = 0.0003).

Plotting the healthy participants recruited in USA, China, Japan, and Australia compared to

other sources of educational attainment 27 showed that controls included in the studies had



higher educational attainment (Figure S3A-C). This was in line with results examining the effect
of samples size, showing that larger samples presented lower educational attainment,
improving the fit of the model (Akaike’s information criterion (AIC) 7628.3 compared to 7632.8,
likelihood ratio test 6.47, P=0.011, Figure S4). For every 10 extra controls in the study, their
average years of education decreased by 0.007 years (95% Cl -0.013 to -0.002, P=0.011). For
patients with schizophrenia, including size (N) of study as a moderator in the meta-regression
model improved the fit of the model (AIC 11117.35 compared to 11184.16, likelihood ratio test
68.81, P <0.0001). For every 10 extra participants included, their mean years of education
decreased by 0.01 years (95% Cl -0.013 to -0.008, P<0.0001). The effect of sample size was no
longer significant when included as a covariate in the analysis of differences in educational
attainment between groups (P = 0.14), without any other substantial differences from the main

analysis.



Discussion

By pooling data from the published literature of the last 50 years, we found that, overall,
people with schizophrenia have increased their years of completed education in the last
century, to a similar extent as healthy controls. However, there remains a significant gap in
educational attainment between patients and controls. Strikingly, there was no evidence that
the gap has changed during this last century. Despite the international efforts to decrease this
education gap, and the development of a broad range of interventions, patients with

schizophrenia remain at significant disadvantage compared to their unaffected peers.

How meaningful is a gap of 19 months, which perhaps does not appear initially very large?
Notably, this period is equivalent to the gains in education after three generations in healthy
controls included in studies from high income countries (the difference between the generation
born in 1940 and 2000). It may also be seen as a moderate effect size in terms of a Cohen’s d of
-0.56. This difference can also be translated to an odds ratio of 2.58 for not graduating from
high school compared to healthy controls, which is among the highest reported for mental

health disorders using comparable milestones °.

The implications of this enduring education gap for patients with schizophrenia are potentially
wide-reaching. Higher educational attainment is strongly associated with work opportunities
and higher lifetime earnings 3. An extra year in education could have a significant impact
particularly in vulnerable groups such as patients 2%2°. There is a strong economic argument to

ameliorate this disadvantaged position of people with schizophrenia 3931, We could also note



the parallels between the education gap and the mortality gap between patients with
schizophrenia and healthy controls 32. The causes of the mortality gap are likely to be complex.
Nevertheless, acknowledging the possible link between education and survival rates * could
mean that improving patients’ education might also improve the enduring mortality gap.
Alongside all these potential implications, we should highlight that education is frequently
reported as a central outcome in the process of recovery from the patients’ perspectives. A
lingering question is whether this problem has received enough attention from the research

community, service providers and policy makers.

Our data show that the gap is present across high-income countries. We expected to see a
reduction in countries with widespread implementation of early intervention services such as
Australia, since these services highlight return to education and promote effective
interventions. However, even in that pioneering country these changes have been
implemented nationwide only in the last five years. It is likely that we did not see an effect due
to their recent implementation, or their lack of penetration in some geographical areas. Future
studies will be needed to formally evaluate their impact. This enduring gap also highlights the
importance of understanding the neurobiology of cognition in schizophrenia, and the
development of interventions that could ameliorate its deficits, which could eventually help

patients go back to education 33.

The gap was narrower in low and middle-income countries. However, the rapid increase in

educational attainment observed in China showed that this education gap resembled the



existing gap in high-income economies once the country reached high-income level of
educational attainment. We did not have data to examine whether the education gap
subsequently stabilized. This highlights a window of opportunity for preventing the
development of this gap. Interventions supporting people with schizophrenia in low and
middle-income countries should be developed to avoid falling behind with increasing levels of

educational attainment in the general population.

The main limitation of our study is the restricted representativeness of participants included in
research studies. Studies rarely describe their recruitment strategy, and many times appear to
be including convenience samples both of patients and controls that may be subject to
different biases. Our analyses comparing educational outcomes in healthy controls to other
educational attainment databases, as well as the finding that smaller studies recruited healthy
participants with higher education, suggest an over-representation of highly educated controls.
The data displayed a similar sampling bias in patients, and examining its effect on the observed
education gap suggested that they cancel each other. Considering that research centers are
usually based in cities, the urban-rural gap seen in many countries might explain why both
groups were more educated than their respective larger population 34, The finding of a similar
temporally stable difference between patients and controls in studies where groups were
comparable in parental education supports the idea that our results are not due to a sampling
bias only. We also acknowledge the limitation of using years of education as a measure of
educational attainment. Finishing a year of education does not necessarily provide information

about the level of proficiency acquired. Furthermore, it assumes that years obtained in



different qualifications (such as general and vocational secondary) are the same, although they
provide different competencies and have a different value in the labour market 3°.
Nevertheless, years of education is a widely reported metric across countries, allowing us to
compare many samples from diverse regions of the over world over time on the same metric.
Our work analyzed data at the aggregate (group) level, so we cannot rule out that some of the
group-based inferences do not apply to the individual patients. Future studies on subject-level

individual data will need to corroborate these results.

In conclusion, we here show that there is an enduring deficit in educational attainment
associated with schizophrenia, which has not decreased in the last century despite an increase
in educational attainment in all participants. Educational efforts targeted specifically at people

with schizophrenia need to be developed, deployed, reevaluated, and increased.
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FIGURE LEGENDS

Figure 1. PRISMA flow-chart of studies.

Figure 2. Characteristics of the studies included. (A) Histogram of mean age of patients in
studies, and (B) their imputed average birth date calculated from the age and publication date.

HIC= high-income country; LMIC= low- and middle-income country.

Figure 3. Patients’ and controls’ educational attainment in completed years of education over
the decades. Dashed lines in figures are the meta-regression fit including a logarithmic increase

over years, World Bank classification, and their interaction.

Figure 4. Pooled difference in educational attainment over the decades. Analysis includes the
effect of type of economy (World Bank Classification) in blue and red, with their respective

meta-regression estimate represented with a dashed line.

Figure 5. Education gap in patients across the decades in different countries and regions.
Countries and regions examined are those including more than 100 studies. Individual countries
listed in each group can be found in the Supplementary Information. The education gap in
European high-income countries can be found in Supplementary Figure 2. Solid line represents
linear meta-regression for each country. Negative values on the Y-axis mean that the

educational attainment reported was lower for patients than controls. Note that except from



China, they all show no significant change in the education gap over time. LMIC = Lower and

middle-income countries; HIC =High income countries.
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Figure A, Patients' age B. Patients' imputed birth date
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