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Abstract  

 

Schizophrenia is a common, often life-long disorder, beginning mostly in early adulthood. It has 

remarkably negative effects on personal, familial, somatic and social well-being. Outcomes range 

from recovery to chronic disability. Subtle premorbid deviances in motor, cognitive, emotional and 

behavioural domains exist. Continuous symptomatology, brain matter loss, cognitive deterioration, 

excess somatic comorbidity and premature mortality are seen throughout the lifespan. The 

proportion achieving full recovery is small (13.5%) and appears to be stable over recent decades. 

Many aged individuals with schizophrenia have a favourable clinical and social course. A gap exists 

in the areas of health and adult creative potential between people with and without schizophrenia. 

We have an incomplete understanding of the disease mechanisms, lifelong natural course and of 

how to optimize care during the lifespan. Current evidence-based treatments have moderate effects 

and are used insufficiently. 

 

Key words: schizophrenia, epidemiology, life span, premorbid, midlife, aging, antipsychotics, 

somatic health. 

 

1. Introduction  

 

Schizophrenia is a serious illness characterized by a mixture of symptoms, varying through the life 

span. A life span epidemiology and life course approach offer an interdisciplinary framework for 

guiding research on health, disease, human development and aging. Schizophrenia is rare before 

puberty. Its incidence increases rapidly until the mid-20s, before declining over the following 

decades1. The peak age of onset is between 20 to 29 years2.  
 

In this chapter, our focus relies mainly on DSM-IV and ICD-10 schizophrenia. We will follow age 

and disease periods from life span, starting from the premorbid period, then to illness onset, midlife 

course, and ending with old age schizophrenia. We describe main symptom trajectories, clinical 

courses, medications and outcomes. We also review main life span findings from our research 
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project, The Northern Finland Birth Cohort 1966. Finally, we discuss the methodic challenges and 

clinical and translational relevance of these studies.  

 

2. Psychosis: key symptomatology  

2.1 Key symptom domains in psychoses 

Psychotic symptoms are challenging to define, due to their heterogeneous phenomenology. The 

main feature of psychosis is the distortion of reality. Psychotic symptoms have been traditionally 

categorized into positive and negative, as well as general. Other symptoms domains include 

disorganization, excitement, depression and cognitive impairment3. 

Current understanding of the phenomenology of psychosis focuses on the combination of biology 

and psychology, considered as a continuum comparable with other phenotypes in psychiatry and 

medicine4,5. People may have psychotic experiences (PE) and mild psychotic-like symptoms for a 

short period of time without progressing to a full clinical syndrome. DSM-5 includes attenuated 

psychosis syndrome. Many who do not have a confirmed psychotic disorder endorse items related 

to the presence of hallucinations and delusions. Mean lifetime prevalence of ever having a lifetime 

PE is 5.8%, with hallucinatory experiences being more common (5.2%) than delusional experiences 

(1.3%)6. For most people PEs are transient and not disabling. PEs may be related to an increased 

risk of a range of mental disorders (e.g. depression, anxiety disorders) in addition to psychoses7.   

Severe psychotic disorders often include a prominent decline of functioning. Most studies have 

been conducted in severe psychoses, such as schizophrenia. The longitudinal course of less severe 

psychotic disorders is poorly understood. 

2.2 Symptom domains of schizophrenia  

Since early definitions, psychotic symptoms have been core to the diagnosis of schizophrenia. 

Positive symptoms, including hallucinations, particularly auditory, and delusions, have long been 

considered as definitive symptoms in schizophrenia. However, they also exist in other psychotic 

disorders.  Negative symptoms include apathy, avolition, blunted affect, poverty of speech, 

asociality and anhedonia. The decline of cognitive functioning, such as impairment of memory and 

speed of processing, is a characteristic domain, although cognitive deficits are also observed in 

affective and other psychoses8,9.  

2.3 Psychotic features in other psychiatric disorders  

In delusional disorders (persistent delusions and other deficits/symptoms), symptoms are restricted 

contrasted to schizophrenia. Often the only symptoms are delusions. Schizoaffective disorders 

include the same phenomenology of symptoms as schizophrenia, along with prominent mood 

symptoms. When considering the continuum of psychotic symptoms, schizoaffective disorders are 

located between schizophrenia and bipolar disorder. Schizotypal disorder is not associated with as 

definitive or characteristic phenomena of symptoms as schizophrenia. Some symptoms in 

schizotypal disorder are transient to psychosis, which may lead to schizophrenia10. 

Psychotic symptoms can also be a feature of mood disorders, especially in severe major depressive 

disorder or bipolar disorder. Our current understanding is that a continuum of psychotic symptoms 

is also shown in the course of mood disorders. Some psychotic symptoms can be present even in 

mild disorders, although the prevalence is higher in more severe forms of mood disorders11. The 
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distinguishing difference in mood disorders is that the manifestation of psychotic symptoms is 

limited to the time periods of either depression or mania.  

Anxiety disorders and post-traumatic stress disorder may include psychotic-like experiences or even 

frank psychotic symptoms for short periods of time11. In post-traumatic stress disorder, the 

differential diagnosis with dissociative states can be challenging. Personality disorders, particularly 

borderline personality disorder, are associated with an increased prevalence of psychotic symptoms, 

and 25-50% of individuals with unstable personality disorder report psychotic symptoms10. Organic 

psychoses may express similar symptoms as schizophrenia, but have an identifiable organic cause, 

and psychotic symptoms are usually associated with other symptoms of brain injury or illness. 

Similarly, psychotic symptoms associated with substance use disorders have different etiology and 

prognosis than schizophrenia. The onset of psychosis and initiation of treatment of schizophrenia 

may be affected by concurrent substance use disorder. 

3. Life-course of symptoms in schizophrenia  

3.1 Symptoms at prodromal period  

Schizophrenia usually does not begin suddenly. We can see this more clearly by appreciating the 

events leading up to the diagnosis12. Subtle developmental deviances in motor, cognitive, emotional 

and behavioural domains, although mostly within normal limits, are found in individuals who later 

develop schizophrenia. They follow a developmental trajectory that partly differs from that of the 

general population, supporting the neurodevelopmental hypothesis13. It is possible to identify risk 

factors for schizophrenia, but they have limited predictive value. Four dimensions relating to 

prodromal negative symptoms have been proposed with possible linkage to early signs of positive 

symptoms14. The disturbance of perception of self may be the core symptom dimension in the 

prodromal period15. Mild cognitive and negative symptoms are often dominant in the prodromal 

phase, with positive symptoms being either short or attenuated.  

 

The beginning of the prodromal period is defined as the onset of the duration of untreated illness 

(DUI), which has not been studied as extensively as the duration of untreated psychosis (DUP). The 

criteria to define the onset of first psychotic symptoms have been easier to develop and utilize, 

although still challenging16. DUP is often relatively short, with most people accessing treatment 

within a month after the onset of psychosis. However, many people have a remarkably longer 

interval between the illness onset and initiation of treatment. The mean of DUP has been in the 

approximate range of 6 and 12 months17. The association between long DUP and poor outcome, 

both in the short- and long-term course17, has provided rationale for early detection and intervention 

in psychoses.  

 

Early detection of psychosis is highly relevant, both from an individual and public health point of 

view, although challenging. Studies indicate that changes in neurodevelopment may happen at very 

early stages, during the first years of life, including the fetal and perinatal periods. It remains 

unclear whether certain early risk factors are causal or rather that they are just the markers of 

deviant neurodevelopment. Our current understanding of the early phases of psychosis highlights 

the importance of functional impairment associated with symptom manifestations, especially 

negative symptoms and thought disorder18.  

3.2 Symptoms at first episode and first years of illness  



4 

 

The peak age of onset for schizophrenia is in late adolescence and early adulthood. The main 

hypothesis for this pattern of onset relates to altered neurodevelopmental trajectories19. The 

pathway to prominent symptoms from the ‘at risk’ mental state remains unclear. Deviations in brain 

functioning and structure, as well cognition, may become more pronounced. Some of those at risk 

recover, indicating that protective factors, resilience and care may play a part.  

 

Hypotheses on the development of positive symptoms are still inconclusive. Delusions may follow 

auditory hallucinations, combined with negative symptoms. Positive symptoms can be treated quite 

effectively with antipsychotics, but commonly with side effects. The course of negative symptoms 

is rather stable during the first years of illness. Medication and other treatment interventions have 

had limited long-term efficacy on these, even in controlled settings.  

 

 All of these symptoms have a negative impact on the successful achievement of normal milestones 

in early adulthood, in the areas of education, employment, personal relations and fecundity. The 

disruption to the development of life skills at this age has a long-lasting effect on social skills and 

adult identity20. 

3.3 Symptoms in midlife and old age.   

Symptoms frequently reach a plateau in midlife, 5-10 years after disease onset. Positive symptoms 

are less prominent in one third of ageing patients, but some may continue to suffer from severe 

positive symptoms until the end of their life. Negative symptoms may fluctuate, causing difficulties 

in social life and the ability to function. Negative symptoms may be aggravated by depression, or 

medication side effects.  

4. Life-course of clinical and social outcomes of schizophrenia  

4.1 Midlife course of schizophrenia  

Midlife progression follows different course patterns21,22. The mechanisms behind disease 

progression—and targeted interventions to address them—remain largely unknown. Study 

populations might be selected towards more severe or milder cases, and epidemiologically sound 

midlife progression is difficult to assess. Many clinicians and scientists assumed some pessimism 

about the potential for full or even partial recovery. This dates back to Kraepelin’s belief that most 

experience a poor long-term prognosis with a defect end state.  

Most longitudinal studies suggest that a chronic, deteriorating course with relapses/exacerbations is 

a frequent, but not necessarily inevitable, outcome.  Early age at onset is usually a poor prognostic 

factor. Family history of psychosis, poor premorbid adjustment, cannabis use, poorer clinical and 

social outcomes, and larger deficits in cognition are associated with earlier age of onset2. A recent 

systematic review and meta-analysis23 studied age of onset of psychosis and long-term (at least 2-

year follow-up) outcomes. Younger age at onset predicted more hospitalizations, negative 

symptoms, and relapses, poorer social and occupational functioning, and poorer global outcome. 

 

The course of schizophrenia may also be relatively benign. Clinical and research evidence indicates 

that there is a subgroup of individuals who reach symptomatic and functional recovery and have a 

non-progressive course (13.5% in meta-analysis22), showing good overall outcomes (depending on 

methods and sample). Although full recovery is uncommon (as is the case for many major somatic 
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disorders), many effective interventions can provide major symptomatic relief, reduce disability, 

and optimize recovery.  

Neurocognitive deficits are a central dimension in schizophrenia. The deficits emerge during 

deviant neurodevelopment, indicate existing pre-morbid cognitive dysfunction, and are evident both 

in early childhood and in adolescence. Cognitive alterations in several domains become established 

at the first psychotic episode and remain relatively stable during the illness course in midlife, for up 

to 10 years24 and also in older persons with schizophrenia25. In midlife, most studies do not show 

further cognitive deterioration26.  

 

Somatic health is affected in many ways during midlife27.  High medical comorbidity is common, 

and contributes to excess, premature mortality.  Individuals with schizophrenia have a higher risk 

for diabetes, which is increased by both first- and second-generation antipsychotics. Metabolic 

deviances may start at an early age, and in the early phase of illness, but may be mild at onset. 

Besides genetic factors, diet, unhealthy habits, medications and mobility limitations related to 

negative symptoms may also contribute to weight gain and obesity.    

 

Premature mortality is found in all ages and both genders, largely due to unhealthy lifestyle factors 

and poor quality of somatic treatments. The standardized mortality ratio (SMR) in schizophrenia 

appears to decrease with age. Excess mortality seems to be the highest between the ages 30 and 34. 

Between 30-50 years of age, all-causes mortality is 5-10 times higher than in the general population 

in both genders. Over time, life expectancy in the general population is improving as also in 

psychotic disorders. The differential mortality cap for psychoses seems to be exist, even 

worsened28.  

 

Treatment-resistant schizophrenia is a severe and long-lasting form of schizophrenia29,30. One-fifth 

to one-third of people with schizophrenia have treatment-resistant illness. Healthcare costs of 

treatment-resistant patients are 3 to 11-fold higher than in schizophrenia in general, causing 60% to 

80% of the total economic burden of schizophrenia. Minimal scientific understanding of treatment-

resistant schizophrenia31 contributes to the paucity of tailored effective treatments. Evidence is 

available for clozapine and some other second-generation antipsychotics, and for cognitive-

behavioral therapy and electroconvulsive therapy. Early, active treatment and medication adherence 

after the first episode is crucial, because it may prevent the treatment resistance.  

 

In summary, the prognosis of schizophrenia is subject to individual variation. The illness course in 

midlife is often deteriorating, but recovery is also possible. Generally, greater brain matter loss, 

cognitive deterioration, excess somatic comorbidity and mortality are seen in early and midlife 

phases of schizophrenia than that observed in controls. Cognitive impairment plateaus but is 

associated with poorer prognosis and functional outcome.  

4.2 Ageing in schizophrenia  

As with the general population, the proportion of people with schizophrenia over 60 years is 

increasing. Over one fifth are diagnosed after the age of 40.  Older people with schizophrenia are in 

danger of experiencing double stigmatisation: one caused by schizophrenia itself, another by 

general ageism.  

Epidemiology. Schizophrenia is mostly a lifelong disease. The number of elderly individuals with 

schizophrenia will double in next few decades. Despite excess mortality, many survive into old age. 
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The prevalence of schizophrenia in the population aged over 65 years is around 1%, and three out of 

a hundred patients with schizophrenia received this diagnosis at the age of 60 years or later32.  

Symptomatology and outcomes. The prognosis of schizophrenia in later life is variable. Few 

prospective longitudinal studies33,34 have analysed disease trajectories from early midlife into old 

age. Multiple courses exist, ranging from full or partial recovery with no or minimal residual 

functional deficits to complete disability and dependence due to psychiatric and somatic reasons.   

Some patients are apparently symptom-free and have a favourable clinical course with a 

diminishment of psychotic symptoms and may stop receiving treatment35. This is partly explained 

by survival and selection biases: the severely symptomatic and unwell have died or are 

institutionalized. Recovered and untreated cases are often excluded in research. This may increase 

the risk of presenting a biased, overly pessimistic view of disease outcomes. Some have a cyclical 

course with exacerbations or a continuous symptomatology.  

Cognition. Older people with schizophrenia may experience second “drop” in cognition during 

illness, or relatively greater age-associated declines in cognitive functioning than healthy 

individuals36. Several factors modify accelerated cognitive aging and cognitive decline: somatic 

comorbidity, age, gender, and care. In schizophrenia, there are large and heterogeneous deficits in 

global cognition at age 65. A meta-analysis25 concluded that large and generalized impairments 

exist in both global and domain-specific neuropsychological functions in schizophrenia, relative to 

their age-matched peers. There are strong association between cognition and later functional 

outcome. 

Somatic comorbidities are common and may be linked to shared genetic factors as well as 

premature, accelerated physical aging, but also unhealthy life styles and habits, such as minimal 

physical activity or exercise, unhealthy diet or smoking; and antipsychotic medication. Barriers to 

adequate diagnostics and care for somatic problems (due to both the patient and medical care 

systems) may contribute to general health problems. 

 

Excess mortality. In schizophrenia, the life span is reduced by an average of 10-20 years. Relapses 

and medication non-compliance increase the risk of death. Causes of premature deaths include 

excess cardiac and pulmonary problems, smoking, complications of diabetes, and accidents. The 

effects of schizophrenia on years of potential life lost and life expectancy are substantial and have 

not lessened over time37. 

The risk for suicide in schizophrenia is elevated. The predictors of suicide include a greater number 

of hospitalizations, recent admission, recent discharge, comorbidity of mood disorders, substance 

abuse, personality disorders and previous suicide attempts. Improving lifestyle, early diagnostics, 

adequate somatic and psychiatric care, optimal medication and suicide prevention are key targets in 

reducing mortality rates throughout the lifetime. 

In summary, in old age, many people with schizophrenia achieve full or partial recovery with a 

diminishing of psychotic symptoms and the attainment of moderate biopsychosocial balance, 

functional capacity, and quality of life. Nevertheless, a considerable proportion of patients continue 

to experience troublesome symptomatology, functional everyday deficits or complete disability, and 

require continuous psychiatric, social and somatic screening and care.   

 

5. Schizophrenia from fetal period to midlife: the contribution of Northern Finland Birth 

Cohort 1966 (NFBC1966)  
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Birth cohort design is useful in studying developmental and disease trajectories in psychiatric and 

medical disorders. The Northern Finland Birth Cohort 1966 (NFBC1966) is an extensive (over 

12000 people) birth cohort. It has contributed close to 1000 peer-review publications in various 

fields of medicine (http://www.oulu.fi/nfbc). The schizophrenia research arm in the NFBC1966 has 

been active for nearly 30 years, enabling several important findings. The key published articles 

(2018 over 100) were reviewed by Jääskeläinen et al.38. NFBC1966 results stress the 

neurodevelopmental and neurodegenerative39 nature of disease.  

 

The most essential risk factors for schizophrenia within the NFBC1966 were male gender, parental 

psychosis, unwanted pregnancy, perinatal brain damage, low birth weight, late age at learning 

developmental milestones, central nervous system infections by the age of 14 years, and not 

attending expected school grade38,40. Smoking at the age of 14, psychosocial stressors and not being 

married predicted negative symptoms.  

 

Psychiatric outcomes were heterogeneous, but relatively poor. Being single, having an early onset, 

insidious onset, suicidal ideations upon the first admission, a rehospitalization and a high number of 

treatment days in the early stages of the illness predicted a poorer clinical outcome after a minimum 

follow-up of 10 years38,41.  

 

In midlife, brain structure38,42 and neurocognitive alterations26,43 were observed. High lifetime doses 

of antipsychotics were associated with alterations in brain morphometry, neurocognition, and 

poorer clinical outcomes42-45. Clinical follow-up was inadequate46. Somatic comorbidity occurred 

early and was common38. The overall mortality rate in schizophrenia was 14% before the age of 27 

years, with half of the deaths being suicides. The suicide rate in schizophrenia before the age of 39 

was 7% with 71% of suicides occurring during the first three years after the illness onset38. 

 

The results of NFBC1966 on delayed or deviant development in psychiatric, somatic, educational, 

cognitive and occupational outcomes in midlife schizophrenia are in contrast with normative 

development in NFBC1966 non-psychotic controls (even at-risk47) and also Finnish population. A 

Finnish conscript study48 of men born between 1962 and 1976 (n = 419,523) found steady 

maturation in personality traits and increasing cognitive abilities. 

 

Clinical and translational conclusions49 highlight early and accurate diagnostics and care of 

psychiatric adversities, individualized antipsychotic medications using personalized, lower range of 

recommended doses, and activity and continuity of treatments. As physical illnesses are diagnosed 

late and treated insufficiently, their identification need to be improved, and more coordinated and 

continuous care should be achieved between medical providers. 

 

6. Antipsychotics during the life span   

 

Millions of people use antipsychotic medications; thousands of clinicians prescribe them every day. 

Antipsychotics are effective for the treatment of psychotic symptoms and for relapse prevention. 

Current antipsychotics diminish illness expression, but do not restore lost complex brain functions. 
Some patients stay free of relapse without antipsychotics but current diagnostic means or predictive 

models do not allow for a reliable identification of such individuals. Low and moderate exposure to 

antipsychotics reduces mortality50 despite an increased risk of sudden death and excess mortality in 

schizophrenia in general. Antipsychotics have no, or minimal, efficacy for negative symptoms or 

http://www.oulu.fi/nfbc
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cognitive impairment. The major clinical challenge of balancing the long-term risk-benefit ratio of 

antipsychotics was recently reviewed by Goff et al.51 and Correll et al.52.  

 

6.1 The longitudinal use of antipsychotics 

 

A life span view of antipsychotic medication practices stresses careful documentation of doses and 

responses, planning of medication as part of the whole treatment program, as well as individualized 

and tailored selection and dosing (dose as low as possible). CPZ equivalent dose year and Defined 

Daily Dose (DDD) year are measures of cumulative exposure to medication43,53. Medication 

management or clinical follow-up and review aiming at effective and safe use is generally 

inadequate46,54,55.  

 

The clinical use of antipsychotics becomes more stable after the first five years44. With age, doses 

and cumulative exposure to antipsychotics are usually smaller, and a considerable proportion of 

patients do not use any antipsychotics. In some studies, favorable outcome was associated with low 

and steady antipsychotic medication and was unfavorable with high long-term cumulative use or 

antipsychotic polypharmacy44,56,57.  

 

Harms related to antipsychotics tend to accumulate through years58. The final (but not only) 

pathway to psychosis is dopamine dysregulation. Antipsychotics can upregulate D2 receptors 

producing receptor supersensitivity, and also affect brain morphology59. They may lead to serious 

neurological and metabolic side effects, neuroleptic-induced dysphoria and negative symptoms. 

Side effects increase the risk of heart disease, diabetes, stroke, social functioning, and worsening 

cognition43.  

 

6.2 Is it possible to reduce an antipsychotic dose or discontinue medication?  

 

In most treatment recommendations, the antipsychotics dose range in maintenance treatment varies 

between 150-900 mg/day chlorpromazine equivalents, to be continued for at least one year after the 

first episode, and 5 years after multiple episodes. Maintenance antipsychotic therapy and second-

generation antipsychotics are a standard in long-term treatment. However, a general shift has been 

to avoid maximal doses and polypharmacy, to favor the smallest effective doses and choose an 

appropriate antipsychotic agent that causes minimal side effects. In a therapeutic community study, 

maximal psychosocial interventions and medication management reduced the mean dose of 

antipsychotics in acute psychosis word from 370 mg/day chlorpromazine equivalents to 160 

mg/day. 8% of patients in therapeutic community ward had extrapyramidal symptoms contrasted to 

15-21% in traditional psychosis wards60. 
Current guidelines are rather non-specific in regards to antipsychotic dose tapering and 

discontinuation. Guidelines allow for low doses and stopping, but do not encourage this strategy or 

suggest how to go about tapering, i.e., at what point in the clinical course of illness, over what time 

period, etc. Scientific evidence on dose reduction or medication discontinuation is currently based 

primarily on observational studies. Long-term (7-year) follow-up of a randomized early dose 

reduction/discontinuation61 demonstrated superior long-term functional outcome in the dose 

reduction/discontinuation group, even though the initial relapse rate was about two-fold higher. 

Two recent studies having very long follow-ups (10 and 20 years) demonstrate that long-term 

antipsychotic treatment is associated with improved outcomes until 362 or 8 years63. However, most 

schizophrenia individuals are in midlife and duration of illness is 10-20 years. Thus, evidence for 

the content and cost-effectiveness of their antipsychotic medication is limited.  
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A subgroup of patients are well-managed during the stabilized phase, especially with regards to 

functional remission, with small doses of antipsychotics, and even without permanent antipsychotic 

medication44,56. Presently, there are no reliable predictors that could help identify patients who 

respond well to a dose reduction/discontinuation strategy. Long relapse-free period is a weak 

predictor56.  

 

The smallest effective dose could be an advisable strategy to achieve effectiveness and tolerability. 

The following prerequisites may assist in this: accurate diagnostics; maximal use of careful follow-

up and psychosocial interventions; individualized and personalized treatment program with 

additional non-pharmacological care and patient and family guidance. Team-based comprehensive 

care improves functional and clinical outcomes64 by delivering not only medical but also 

psychosocial aspects of care. Ethical principles provide guidance, especially Hippocrates´ principle 

of preventing harm: primum non nocere (first, do not harm). The risk of long term serious side 

effects is one reason to consider minimizing antipsychotic doses by maximizing structured 

medication management and psychosocial treatments.  

 

In summary, antipsychotic medications are effective for acute psychosis, and in prevention of 

relapses and excess mortality. Long-term use may include harmful effects, as also does not 

appropriate withholding or discontinuing medication. Limited scientific evidence for the dose 

reduction or discontinuation exists. When aiming for an optimal benefit-risk ratio and balancing 

symptomatic, functional and somatic outcomes, lower ranges of effective dosing could be one goal. 

Joint psychosocial treatments and good medication management may help to achieve lowest 

effective doses, optimal medication selection and switching, dose escalation, reduction or 

discontinuation, and improve sustained adherence.  

7. Descriptive life span models of life course approach  

 

Current knowledge on the course of schizophrenia has remained fragmented. We have not 

succeeded in putting many pieces of the complex puzzle together. Many key etiological and 

prognostic factors remain unidentified. In Figure 1 a descriptive, multi-level life span model of 

schizophrenia is presented. This kind of model may help integrate different types of evidence, and 

thus provide a coherent framework to the didactic goals, and guide future research.   

[Insert Figure 1 here] 

8. Challenges in life course studies  

 

8.1 Register and cohort studies  

 

In longitudinal and life course studies, a life-long health perspective is one aim: to produce relevant 

data for clinical decision making of health policy, treatment organizations, clinicians, patients and 

relatives. In Nordic Countries, registers are particularly useful for studying health outcomes65.  

 

The earliest cohorts started in the 1940s. For example, the Iowa Longitudinal Study of longitudinal 

brain development66, or the Chicago Follow-up study of long-term antipsychotic use56. Welham et 

al67 reviewed birth cohort studies on antecedents of schizophrenia, finding 11 birth cohorts from 

seven countries. These studies have provided prospective developmental history data about the 

development of adult psychosis. 

 

8.2 Potential difficulties in longitudinal studies.  
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Many longitudinal studies of schizophrenia have produced divergent picture of its risks, course, and 

outcomes. Heterogeneity of the study samples and follow-ups is one major reason. Most studies are 

performed at onset or during short (under 2 years) follow-ups – but most patients are sick for longer 

periods or are in midlife or old age.  

 

Many potential sources of biases are linked to long follow-ups: e.g. attrition, selection, and loss. 

Many potential confounding factors may influence: time, period, ageing, diagnostics, treatments, 

comorbidity, medication, etc. There is a risk of residual confounding or confounding by indication 

due to naturalistic, observational design. Randomized controlled trials (RCT) in long follow-ups 

and life span studies are difficult to design.  

 

Practical difficulties relate to long follow-ups. Scientists, scientific organizations and study 

populations all get older, are lost to follow-ups, retire or die. Instruments and methods tend to 

change over time. Technology (e.g. brain imaging techniques and programs, cognitive testing 

batteries), ethical principles, funding, data collection and protection may also change. Scientists 

doing longitudinal studies often report that they have lost their long-term funding, or key 

scientist(s), or a functioning team, or permission to use data, or personal health and ability to work, 

etc. On the other hand, long follow-ups allow to collect large and unique data bases e.g. in Nordic 

Countries65. 

 

The following quality criteria are often used in longitudinal and life span studies. What was the 

diagnostic validity and accuracy? Does diagnostic updating occur? Do different, or new, diagnostic 

concepts and criteria confound the results? How representative and epidemiologically sound was 

the study sample? Attrition and lost cases are reality; how selective they are? How were attrition 

and confounding factors taken into account, e.g. smoking, weight, ageing, time period, 

antipsychotic and other medications, other treatments? In long follow-ups power issues are often 

challenging as the number of cases decrease. It is often necessary to estimate what kind of signal is 

it possible to detect using available sample sizes. Do the results concord with current scientific 

views and treatment recommendations? What translational impact, clinical relevance and clinical 

recommendation can be drawn from the results?  

 

How is the research team constructed and managed68,69? Does it have enough continuity and critical 

mass of senior and junior researchers? Is the team able to identify, prepare for and adjust to future 

challenges, partly also by junior scientists? Are there enough national and international 

collaboration and networking to pull knowledge, data or perform systematic reviews or meta-

analyses? 

 

8.3 Medication studies 

 

RCTs can help determine the short-term efficacy and adverse effects of a treatment. However, 

RCTs are difficult to conduct, particularly during very long follow-ups. They tend to be 

reductionistic when analyzing the complex interactions between brain, environment and drug effect 

typical in severe mental disorders70. RCTs often involve methodological problems: poor 

compliance, short follow-up periods, and even slow study processes. RCTs tend not to detect the 

heterogeneity of effects and different individual/subgroup effect sizes.  

 

Observational, naturalistic, non-experimental settings may offer an optimal setting for investigating 

the long-term effects of treatment that often are impossible to study in RCTs. However, the patients 
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are not treated randomly. This may cause residual, latent confounding or confounding by indication: 

very sick patients often get higher doses and a longer duration of antipsychotics. Medication status 

may, in part, be the consequence of whether patients are doing well or poorly rather than the cause 

(reverse causation). Residual confounding can often be controlled, if sufficient data on care, illness 

course and severity, and attrition exist71. 
 

9. Concluding remarks 

 

The life span view of schizophrenia is not widely studied. The focus in most treatment algorithms 

and recommendations is on the acute phase and early years of illness.  However, most patients are 

sick for longer periods, or are in midlife or old age, and evidence-based care is required. In clinical 

decision making, these limitations must be acknowledged and more personalized medicine 

approaches applied.  

 

No major breakthroughs in medication or psychosocial interventions for schizophrenia are in sight. 

Current treatments diminish illness expression, but do not usually restore lost function or age-

specific adulthood opportunities. In the future, the integration in genetics, neurobiology and 

environmental factors may provide more effective interventions72, as also increasing 

pharmacoepidemiological data on long-term use of antipsychotics 44,50,63,71. 

Early detection of psychosis has been a key area of development in psychiatry in recent decades. 

Predicting the onset of psychosis is challenging: less than 50% of at-risk persons transition to 

psychotic disorder73. Advanced risk assessment tools that can ascertain the probability of 

conversion to psychosis in individual patients have been developed74,75.  

 

Models showing promising success (e.g.76-78) for early intervention in psychosis have been 

developed but only small proportion of at-risk persons get these services, e.g. in prodromal 

clinics79,80. Evidence for the cost-effectiveness of early detection is limited, as well as the long-term 

impact of early intervention. Psychotherapeutic interventions show the most promise in the early 

phases81,82.  

 

Protective and preventive factors for schizophrenia are still understudied and underused. The 

following have been considered: good obstetric care, decreasing child abuse and bullying, 

improving treatment of migrants, better urban planning, early detection and care, physical activity, 

good education, refraining from substance use, relapse prevention, good psychiatric and somatic 

care. Studies often focus on negative factors such as risks or poor outcomes with, perhaps, less 

attention paid to positive factors such as protection, resilience, risk cases with healthy outcomes47, 

human rights, happiness and hope. Some studies also show a fragile association between creativity 

and mental disorders83. 

Experienced clinicians/scientists often treat complicated, high-risk, treatment-resistant patients and 

find limited success, while cases with good response and recovery are often lost to follow-up ("the 

clinician's illusion")84. This “pessimism bias” or sampling bias may reduce clinicians’ confidence to 

taper, change or discontinue antipsychotics, or use psychotherapies, or continue treatments over 

years and decades.  
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Instilling hope improves treatment compliance and encourages the maintenance of social 

relationships85. Hope promotes relationships with relatives, peers, staff and pets; increases success 

in daily life; encouraged patients to take an active role in managing their illness. In everyday life, 

hope increases the importance of care, cure, optimal medication, friends, relatives, home, food, 

activities, and nature. Despite many challenges, individuals with schizophrenia are not necessarily 

less happy than their peers86. 
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