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Objective: To characterize the neuropsychological profile of an extended family with unipolar depression (UPD) and other forms of af-
fective illness. Method: We administered a battery of neuropsychological tasks measuring various aspects of executive function and vi-
sual and verbal memory to 49 individuals in 1 extended family. Six participants had 1 lifetime episode of major depression (MDE-S), 15
were diagnosed with recurrent major depression (MDE-R), 11 had another DSM-IV diagnosis and 17 subjects were unaffected. Results:
After controlling for multiple confounding factors, including mood and medication, the MDE-R sample made significantly more errors than
unaffected relatives on the Stroop Task, a measure of cognitive control. Conclusion: There may be at least 1 subtype of UPD character-
ized by a state-independent deficit in cognitive control.

Objectif : Caractériser le profil neuropsychologique d’une famille élargie aux prises avec la dépression unipolaire et d’autres formes de
maladies affectives. Méthode : Nous avons administré à 49 personnes d’une famille élargie une batterie de tâches neuropsy-
chologiques permettant de mesurer divers aspects de la fonction d’exécution et de la mémoire visuelle et verbale. Six participants
avaient connu un épisode de dépression majeure (MDE-S) au cours de leur vie, on a diagnostiqué une dépression majeure récurrente
(MDE-R) dans 15 cas, posé un autre diagnostic DSM-IV dans 11 cas et 17 sujets n’étaient pas affectés. Résultats : Après avoir tenu
compte de multiples facteurs confusionnels, y compris l’humeur et les médicaments, les sujets de l’échantillon MDE-R ont fait beaucoup
plus d’erreurs que les membres de la famille non affectés dans l’exécution de la tâche Stroop, mesure de contrôle de la cognition. Con-
clusion : Il peut y avoir au moins un sous-type de dépression unipolaire caractérisé par un déficit indépendant de l’état au niveau du
contrôle de la cognition.
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Introduction

After many years of research, the genetic basis of psychiatric
conditions like unipolar disorder (UPD) and bipolar disorder
(BPD) remain largely elusive. The reasons behind this situa-
tion have been widely discussed in the genetics literature.
Among the most salient of difficulties is genetic heterogene-
ity, the notion that what appears superficially to be the iden-
tical disease phenotype may be caused by different genetic
variants in different families or population groups.1 As a re-
sponse to these challenges, researchers have attempted to
identify intermediate phenotypes that are closely associated
with the disorder in question but are simpler to understand

genetically.2 Theoretically, understanding the genetic basis of
these (more) genetically homogenous endophenotypes will
facilitate a greater understanding of the pathobiology of the
Diagnostic and statistical manual of mental disorders, fourth edi-
tion (DSM-IV),3 disorder.

The approach in question has met some success in schizo-
phrenia, with researchers demonstrating that genetic variants
impacting on cognition, a putative endophenotype of the ill-
ness, comprise risk factors for the fully developed psychiatric
condition.4 Neurocognitive dysfunction has also been sug-
gested to be a forme fruste of BPD,5 and this is supported by
evidence of neuropsychological deficits in unaffected rela-
tives of BPD patients.6
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A degree of consensus that BPD and, to a lesser extent,
UPD are characterized by mood-independent neurocognitive
dysfunction has been reached, with executive function and
memory most commonly affected.6–9 Nonetheless, the philos-
ophy that there are genetically distinct subtypes of putatively
unitary psychiatric disorders has yet to influence psychologi-
cal research where cross-sectional studies underpinned by
the implicit assumption of etiological homogeneity are stan-
dard. This raises the question of whether the results of previ-
ous neuropsychological analyses of affective illness have
been confounded by the presence of disease heterogeneity.

Our proposal receives some preliminary support from Alt-
shuler and colleagues,10 who found that their BPD sample
yielded a bimodal pattern of neurocognitive performance,
thereby suggesting the presence of 2 subgroups, 1 with im-
pairment and 1 with relatively normal neurocognitive func-
tioning. Similarly, Thompson and colleagues11 reported that
approximately 15%–25% of their BPD sample showed signifi-
cant neuropsychological deficits — enough to result in statis-
tically significant differences between the overall patient and
control groups.

This study aims to evaluate the neurocognitive performance
of a genetically, culturally and socioeconomically homogenous
sample: an extended family with a high density of major de-
pression and other psychiatric illnesses, including BPD.

Methods

The University of Cape Town (UCT) neuropsychiatric genet-
ics project commenced in 1997 with the recruitment of South
African families with BPD and UPD. The criterion for recruit-
ment was the presence of 2 or more affected first-degree rela-
tives. Thereafter, more people were recruited if they pro-
vided genetically informative information. Participants were
aged 18 years and over; younger participants with a psychi-
atric illness were included in the study.

We recruited 77 people from 1 extended, 3-generation lin-
eage of African ancestry as part of the UCT study. Recently,
49 individuals from the family were assessed with a battery of
neuropsychological tests. Reasons for sample attrition are as
follows: refusal to participate (n = 11), death (n = 4), physical
illness1 and residence in a remote area of the country (n = 12).

The Afrikaners originated from a small founder population

of 1000–2000 Dutch settlers who arrived at the Cape of Good
Hope in 1652. Geographic, social and political factors have
led to approximately 15 generations of natural population
growth, with minimal external contributions to the gene pool
beyond the first few generations. This phenomenon has been
exploited in genetic analyses of various disorders.12

Clinically trained psychiatric nurses interviewed probands
and their relatives with the Structured Clinical Interview for
DSM-IV Axis I Disorders (SCID-I).13 Then, a psychiatrist
made a diagnosis for each subject on the basis of the SCID in-
terview and on all available family and medical records.
Ethics approval was obtained from the UCT, and the research
participants gave informed consent.

UPD was the most commonly diagnosed disorder in the
family studied (n = 21), with 15 of the family members pre-
senting with a history of recurrent major depression (MDE-R),
and 6 having experienced a single lifetime episode of depres-
sion (MDE-S). Other diagnoses of interest included schizo-
phrenia (n = 1), BPD I (n = 2), BPD not otherwise specified (n
= 1), alcoholism (n = 3), generalized anxiety disorder (n = 2)
and dysthymia (n = 1). The diagnosis of 1 participant was de-
ferred. Those individuals who were not diagnosed with
MDE-R or MDE-S were subsumed under the category of
“other diagnosis.” Seventeen family members were unaf-
fected. Table 1 shows the median and interquartile range for
various characteristics (except sex) of the sample, stratified by
diagnosis. We provide the number of males and the percent-
age male in that diagnostic group. The median and inter-
quartile range is presented because some of the variables have
skewed distributions.

Well-validated neuropsychological tasks were used to as-
sess the sample. Tests that measure various aspects of execu-
tive function as well as verbal and visual memory were the fo-
cus of this study, because these cognitive domains have been
implicated in affective illness. The neuropsychological assess-
ment took approximately 1 hour per person to complete and
was administered in the following order: South African-
Wechsler Adult Intelligence Scale (SA-WAIS) General Knowl-
edge subtest, Digits Forward and Reverse (F+R) Controlled
Oral Word Association Test (COWAT), Rey Complex Figure
(RCF), Stroop Colour Word Test, Rey Auditory Verbal Learn-
ing Test (RAVLT), Wisconsin Card Sorting Test (WCST-64).

The Beck Depression Inventory (BDI) and the Altman Self-

Table 1: Demographic and diagnostic characteristics of the sample

Diagnostic group; median (and interquartile range)*
Demographic
characteristics MDE-R MDE-S Other Unaffected All

Sample size 15 6 11 17 49

BDI 6 (2–11) 9 (6–9) 8 (6–10) 3 (2–6) 6 (3–9)

ASRM 4 (0–5) 1 (0–2) 1 (0–4) 4 (0–5) 2 (0–5)

Sex, % male 5 (33) 2 (33) 9 (82) 8 (47) 24 (47)

Age, yr 46 (36–58) 47 (30–64) 40 (32–62) 45 (39–59) 46 (33–62)

Education 14 (13–16) 14 (12–16) 16 (15–18) 16 (15–19) 16 (13–18)

IQ 11 (10–11) 10 (10–12) 12 (11–12) 12 (10–12) 11 (10–12)

ASRM = Altman Self-Rating Mania Scale; BDI = Beck Depression Inventory; IQ = intelligence quotient; MDE-R = recurrent major
depression; MDE-S = single lifetime episode of depression.
*Unless otherwise indicated.



Rating Mania Scale (ASRM) were used to control for state ef-
fects. BDI scores of 10–18, 19–29 and 30 or more indicate
mild, moderate and severe depression, respectively. Scores of
6 or above on the ASRM indicate mania or hypomania. Most
participants were tested in their own home, whereas a small
number were assessed in a counselling room at the Division
of Human Genetics at UCT. Few individuals had recently
been hospitalized and, in fact, numerous subjects had been
stable for many years. The mean BDI score was 7.55 (stan-
dard deviation [SD] 7.85), and the mean ASRM score was
2.73 (SD 2.64). One person with MDE-R had severe depres-
sion, 2 had moderate depression and 6 suffered from mild
depression, as defined by the BDI.

We used multiple linear regression to compare neuropsy-
chological task scores across the various diagnostic groups.
We entered the covariates age, sex, WAIS general knowledge,
medication used and self-rated depression and mania scores
into each model. We used the self-report questionnaires as an
additional control for residual symptomatology and included
medication as 3 dichotomous factors: antidepressant drugs,
lithium and mood stabilizer other than lithium. Where signifi-
cant differences were detected among the diagnostic groups,
we assessed the differences between each group and the unaf-
fected relatives, using independent 2-sided t tests and adjust-
ing for all other groups and covariates. No participants were
taking benzodiazepines or antipsychotic drugs at the time of
testing. We report Spearman’s rank-order correlations be-
cause the distributions of both the number of hospitalizations
and the age of onset were skewed to the right.

Results

For each neuropsychological task score, Table 2 shows the me-
dian and interquartile range of each diagnostic group. It also
shows the independent F statistic for the test of differences 
between diagnostic groups. The numerator and denominator
degrees of freedom and p values are also given for each F test.

The p value for the comparison of Stroop errors between
diagnostic groups is 0.00004, which will remain significant
even after a conservative Bonferroni adjustment of multiply-
ing by 11 (that is, the number of regression models as-
sessed). The MDE-R group made significantly more errors
on the Stroop Colour Word test than did their unaffected
family members (estimated effect = 2.26, t = 3.16. df 23; 
p < 0.001). This result is independent after adjusting for all
other covariates and intergroup comparisons, and it re-
mained significant after a Bonferroni correction for multiple
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Table 2: Comparison of neuropsychological test scores across diagnostic groups after adjusting for covariates

Diagnostic group; median (and interquartile range)

Test MDE-R MDE-S Other Unaffected df F p

Sample size 15 6 11 17

Digits forward 9 (8–10) 9 (7–10) 9 (8–10) 9 (8–11) 3 27 0.567 0.641

Digits reverse 7 (6–9) 7 (7–8) 6 (6–8) 7 (6–9) 3 27 0.390 0.761

FAS 36 (34–47) 34 (28–38) 36 (30–50) 40 (29–46) 3 27 0.951 0.430

RCF

Copy 36 (35–36) 36 (36–36) 36 (36–36) 36 (36–36) 3 26 0.236 0.870

Recall 23 (21–28) 26 (20–30) 27 (20–30) 23 (18–29) 3 26 0.659 0.585

Snow 66 (61–79) 72 (56–84) 75 (54–85) 64 (53–81) 3 26 0.641 0.595

Stroop

No. words 112 (93–112) 102 (94–111) 100 (94–110) 112 (98–112) 3 23 1.126 0.359

Errors 5 (4–6) 2 (1–4) 2 (0–3) 2 (1–3) 3 23 8.940 < 0.001

RAVLT

Immediate memory 6 (4–8) 6 (6–6) 5 (4–7) 7 (5–8) 3 27 0.871 0.468

Learning rate 7 (5–8) 4 (2–6) 5 (3–8) 6 (3–8) 3 27 2.116 0.122

Total learning 52 (44–58) 44 (40–47) 44 (42–52) 51 (46–59) 3 27 0.073 0.974

Delayed recognition 9 (7–12) 9 (7–11) 10 (8–12) 12 (11–13) 3 27 0.953 0.429

WCST

No. categories 3 (2–4) 4 (4–5) 3 (3–4) 4 (2–5) 3 27 0.048 0.986

Trials to first
categories

11 (11–16) 12 (12–19) 11 (11–12) 11 (11–12) 3 27
0.679 0.573

Maintenance of
cognitive set

0 (0–0) 0 (0–0) 1 (0–1) 0 (0–0) 3 27
1.241 0.314

Perseverative errors 12 (9–28) 10 (8–12) 9 (7–12) 9 (8–16) 3 27 2.624 0.071

MDE-R = recurrent major depression; MDE-S = single lifetime episode of depression; RAVLT = Rey Auditory Verbal Learning Test; RCF = Rey Complex Figure; Stroop = Stroop Colour
Word Test; WCST = Wisconsin Card Sorting Test.

Table 3: Means and standard deviations of Stroop error scores
across diagnostic groups

Diagnostic group Stroop error score; mean (and SD)

MDE-S 2.67 (2.42)

MDE-R 4.86 (2.48)

Other 2.70 (3.16)

Unaffected 1.93 (1.39)

Combined 3.11 (2.58)

MDE-R = recurrent major depression; MDE-S = single lifetime episode of depression;
SD = standard deviation.
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testing that yielded a new threshold alpha value of 0.003.
The mean and SDs of the number of errors made on the
Stroop task are listed in Table 3.

Two people were admitted to hospital for mania: 1 patient
was admitted once and 1 was admitted on 5 occasions; both
were in the “other” diagnostic group. Five subjects with
MDE-R and 2 patients in the “other” category were hospital-
ized for depression. Concerning MDE-R, 1 subject was hos-
pitalized on 20 occasions, 1 person on 6 occasions and 3 on 2
occasions each. In the “other” group, 1 person was admitted
4 times and another was hospitalized twice. The Spearman
correlation between the number of errors made on the
Stroop Tast and the number of hospitalizations was negative
(r = -0.13, p = 0.689) but not statistically significant.

Age of onset varied from 13 to 56 years, with only 6 indi-
viduals reporting onset at age over 21 years. The correlation
between Stroop performance and age of onset was not signif-
icant in any of the groups. In the MDE-R group, we observed
a nonsignificant negative correlation (r = -0.27, p = 0.40).

Discussion

The main finding of this study was the general absence of
cognitive deficits in our family members with UPD. The ex-
ception to this pattern was the significantly more error-rid-
den performance of the MDE-R cohort on the Stroop Task.
This result remained highly significant (p < 0.001) even after
correcting for multiple covariates including medication.

The Stroop Colour Word Test is primarily a measure of the
ability to inhibit overlearnt or prepotent responses in the face
of conflicting information. We are aware of 3 other studies
that have reported reduced cognitive control as evinced by
the Stroop Test in euthymic UPD patients.9,14,15 Other studies
of remitted UPD patients have reported no evidence of neu-
rocognitive dysfunction.16,17

Impaired performance on the Stroop Task has been re-
ported with equal frequency in remitted BPD samples,18–20

including a group of unaffected relatives of bipolar
probands.21 Conversley, several studies of euthymic patients
with BPD have not presented any evidence of impaired
Stroop performance.22–24 A recent meta-analysis of 11 studies
confirmed the finding of poor response inhibition as mea-
sured by the Stroop Task, although the effect size was rela-
tively small (d = 0.63).25

A possible cause of these contradictory findings is the use
of case-control methodologies that include genetically and eti-
ologically heterogeneous samples of UPD and BPD patients.
For example, when we analyzed our entire cohort of 45 fami-
lies, we found no significant Stroop effects. However, as in
many other studies, we did find verbal memory deficits
(Savitz et al., unpublished data, 2006). This could be a prob-
lem for genetic endophenotyping: the use of memory (rather
than cognitive control) as an endophenotype in our large sam-
ple would likely have biased subsequent genetic analyses.

In conclusion, we suggest that there could be at least 1 sub-
type of UPD that displays state- and medication-independent
deficits in cognitive control. We do, however, note the follow-
ing caveats. First, a small number of family members were

diagnosed with BPD, thus it is possible that our MDE-R sam-
ple has a BPD diathesis and that our results are specific to a
BPD-related form of UPD illness. Whether previously re-
ported UPD-associated cognitive control deficits have been
obtained with bipolar spectrum UPD patients is a moot point.
Comparisons with other large lineages would be useful in de-
termining whether patients with affective illness with cogni-
tive control deficits display subtle clinical differences than
their counterparts, with and without other types of cognitive
impairment. Second, it is possible that our MDE-R group
would show other neurocognitive deficits, compared with an
unrelated group of control subjects, a possibility that should
be investigated in future studies. Nevertheless, the use of un-
related relatives as a comparison group allows for greater
control of common environmental influences on neurocogni-
tion. Finally, a small number (n = 11) of people originally re-
cruited for the project, refused to participate in the next round
of the study. It is theoretically possible that these individuals
differed neuropsychologically from their counterparts who
agreed to undergo cognitive testing.
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