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ABSTRACT

Introduction

To understand the brain-behaviour relationship, systematic neuropsychological
assessments are undertaken using a validated battery of tests to ascertain one ¢ s

brain integrity and levels of cognitive functioning (Hestad et al., 1998; Kaplan et al.,

2001). These tests are however affected by background factors such as age,

education, socio-economic status, ethnicity and so on (Strauss et al., 2006). This

study was undertaken with the overall aim of investigating the influence of socio-

economic status ( SES) on peopl ec¢cs esteperfoonpnee anhttel ogi c a
Zambia Neuropsychological test battery.

Specifically, the objectives were to: (1) establish the level to which each of the four
SES indices (education, occupation, income, and residence) predict
neuropsychological test performance; (2) determine which tests in the Zambia
neuropsychological test battery show the most relationship with SES; and (3)
establish if there is a significant difference in mean test scores between high and low
SES patrticipants on the Zambia neuropsychological test battery.

Design

The study was a quantitative one involving 324 participants aged between 18 to 65
years with 5 and more years of education from both rural and urban places in
Zambia. After screening, the participants were subjected to a series of
neuropsychological tests in the Zambian neuropsychological test battery.

Results

In this study, of the four SES indices, occupation predicted 27% of
neuropsychological test performance followed by education (19%). The predictive
ability of income and residence were not statistically significant (p>.05). Further, SES
had a strongest positive correlation with language fluency tests (r=.46) followed by
information processing tests (r=.32), memory tests (r=.24), executive functioning
tests (r=.23), motor test (r=.20), and visual episodic memory tests (r=.14). On the
overall neuropsychological test performance, high SES participants performed better
(mean score=11.11) than their low SES counterparts (mean score= 9.94).

Conclusion

In conclusion, it cannot go without emphasising that the cl i ent s¢ SES shou
considered when interpreting test results especially on language fluency and

information processing speed tests that are more influenced by SES. Further,
standardised norms referenced scores for low and high SES individuals should be

used to avoid overdiagnosing or underdiagnosing clients.
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CHAPTER 1

1.0 INTRODUCTION
For a long time, there has been a quest to understand the human brain in regard

to its structures, functions, and how it affects the way human beings behave.
Researchers and practitioners have developed tools and techniques that allow
for better understanding of the brain structures and functions through the use of
advanced computer technology and brain scanning techniques (Solso et al.,
2008).

To understand the brain-behaviour relationship however, there is need to
undertake what is referred to as a neuropsychological assessment. This
assessmenttapsintoan i ndi v i dardedcggsitivéhfungtibneng, including

aspects of speed of information processing, attention, memory, language,
visiospatial ability, sensory processing, motor ability, executive functioning,

learning, and delayed recall (Burke, 2007; Lezak et al., 2004). These systematic
evaluations provide a basis on which to understand the level of integrity of the

brain and levels of an indi vi dual ¢s cognitive functioni
Kaplan et al., 2001).

The neuropsychological assessments involve the use of a battery of tests that

have been validated (Hestad et al., 1998). As shown in Table 1.1, Zambi ac¢s
neuropsychological test battery consists of tests of speed of information
processing, attention/working memory, abstraction/executive functioning, learning

and delayed recall, language, and motor speed (HIV Neurobehavioral Research

Centre [HNRC], 2009).



Table 1.1: Zambia Neuropsychological Test Battery

Speed of Information Processing Attention/Working Memory

1 WAIS-III Digit Symbol 1 Paced Auditory Serial Addition
1 WAIS-IIl Symbol Search Test

1 Trail Making Test Part A 1 WMS-II Spatial Span
Abstraction/Executive Functioning | Language

1 Wisconsin Card Sorting Test (64- | 1 Word Sound Fluency

item version) 1 Category Fluency (Animals,
Colour Trails Action)

Stroop Colour Word Test Motor

Category Tests & computer | 1 Grooved Pegboard (Dominant and
version Nondominant)

Learning and Delayed Recall (2 | Screening for Effort

domains) {1 Hiscock Memory Test

f Hopkins Verbal Learning Test, | Medical Screening Interview
Revised-lI Behavioural Notes Summary

 Brief Visuospatial Memory Test & | Academic Skills Questionnaire

Revised

Literature shows that just like any other neuropsychological tests, the tests in the
Zambia neuropsychological battery are also not immune to the effects of
background factors that have the potential to influence a n I ndi
performance on these tests. According to Strauss et al. (2006), these factors
include age, education, socio-economic status, language, and gender among

others.

To this effect therefore, this study was undertaken with special focus on

\Y

dua

investigating the influence socio-economic status(SES) has on an i ndi vi di

performance on the neuropsychological tests. As used in this paper, SES refers

to the relative position of a person in a social hierarchy (Green, 1970).

_(2)_



I n gathering infor mat i severalapproacimes havedeen i d u a l

used including | o educating, ineome, actupatiop, eesidenca, ¢ s

and prestige among other variables. Researchers therefore use whatever
variable may be convenient. Some researchers have used a single variable like
educationasarepresent at i on of an -ecorbmivstatus Bduoateon
for instance serves as an antecedent of occupational status which in turn
i nfluences an individual¢s i ncome to
a persong¢gs main resource ( educ dncome)nap
follows: Education” Occupation” Income (Ganzeboom et al., 1992; Treiman,
1977).

In the Zambian context in which this study was carried out however, it was
envisaged that the sole use of education or income to represent SES would be
less encompassing. It is an open secret that in Zambia some people have not
acquired much education but have ventured into businesses that give them much
money and paradoxically, others have attained higher levels of education with
university degrees but these have not translated into high incomes because of
high unemployment rates which are as high as 50% (Index Mundi, 2009).

In this study, a Four Factor Index was used taking into consideration Green
(1970)¢ sautionary advice that any index that purports to measure SES should
be comprehensive enoughtoopt i mi ze t he prediction
The Four Factor Index that was used in this study comprised Education,

Occupation, Income, and Residence.

The logic of this index was that it was more comprehensive when measuring an
i ndividual ¢s SES as compared to any
Indeed, SES can be measured as a combination of education, income, and
occupation (American Psychological Association, 2010). The index used in this
study was also premised on assumptions that a differentiated, unequal structure
exists in a society, and that combined variables may allow researchers to quickly,
reliably, and meaningfully estimate the status position an individual occupies in
the society (Hodge & Treman, 1968).

_(3)_
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1.1 BACKGROUND AND CONTEXT OF THE PROJECT

This study was carried out in Zambia which is a large sub-Saharan African
landlocked country with eight bordering neighbours. The Central Statistics Office
reports that by 2011, the preliminary results of the 2010 census of population and
housing indicated that the population of Zambia had increased from 9,885,771 in
2000 to 13,046,508 (State House, 2011).

According t oCentila Btatistias¢ Office (2009), the country is
considerably poor with 51 percent of its population being extremely poor, 14
percent moderately poor and only 36 percent considered as non-poor. With
regards to population distribution and residence, many people are in the rural
areas whilst the urban population stands at 35 percent of total population (Central

Intelligence Agency, 2009).

The country has recorded high unemployment rate at 50 percent of the total
population (Central Intelligence Agency, 2009). With high unemployment, low
paying jobs and low SES therefore, the national statistics show that
approximately 65 percent of the population may well have incomes that are
below the basic needs basket which shows the basic expenses for a family of six
in a month (Central Statistics Office, 2009). The basic needs basket for Lusaka in
the month of September 2009 stood at K2, 260,680 meaning that when one
includes other essential expenses this figure may become very high (The Jesuit
Centre for Theological Reflection [JCTR], 2009).

-(4)-



Some

of

t he

JCTR

(200 9in tabte 1.2 lbelow iHustratesi the e

comparative amounts of money paid to those who are working in various

occupations which posses challenges for them to meet their basic needs.

Table 1.2: 2009 September Take Home Pay for Workers

Teacher Nurse Guard Secretary | Average Piece
with in Civil Monthly | worker
Security Service Income in on a
Firm Urban Farm
Low-Cost
Area
Pay | K1,145,300 | K1,121000 | K250,000 | K635,000 | K645,326 | K5,000
Slip to to to to to
K1,631,600 | K2,624,000 | K750,000 | K1,320,127 K15,000
per day

There are a lot of economic activities that Zambians are involved in with a

variation in the levels of skill set required. These include professional, semi-

skilled, and unskilled labour. These occupations may as well be grouped as 85

percent agriculture, 6 percent industry, and 9 percent services (Central

Intelligence Agency, 2009).

The

count ryc¢ s with regaeds ta pepplelwbovaeel aged 15 and over

who can read and write English is as high as 80.6% (Central Intelligence Agency,

2009). The paradox however is that even with such high levels of literacy and

educational achievements, high unemployment rates and underemployment still

pose a great challenge to manyp e 0 p | e ¢gexon@micstatus.

_(5)_
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1.2 STATEMENT OF THE PROBLEM
Normative data for neuropsychological tests allow for the individual being tested

to be compared against others of the same characteristics (Attix et al., 2008;
Kaplan et al., 2001). These standardised norms however, are nonexistent in

many developing countries including Zambia.

The lack of appropriate norms for the country has led to the use of borrowed
norms and tests which when used on the local population end up not reflecting
the true test performance of individuals in these countries (Mulenga et al., 2001).
A study was conducted involving 45 literate schoolchildren aged 9 and 11 years
from urban Zambia. The core and expanded tests on the neurodevelopmental
psychological assessment for children (NEPSY) were administered to the
children. Their performance was scored according to age-equivalent norms for
children in the United States of America. In their analysis, they found that when
t hey compar ed t he Zambi an chil drencgs re:
normative average, both Zambian age groups in the study performed poorer in
the domains of language, attention and executive functions. It was concluded that
when interpreting test scores, there is need to take into account cultural,

language, and personal demographic information (Mulenga et al., 2001).

Another example of this challenge is the study done in South Africa. In their
study, Skuy et al. (2001) investigated the performance of urban African high
school students on a neuropsychological test battery. A group of 100 Soweto
students in Grades 8al12, and a second group of 152 sixth grade Soweto
students aged 13415 years, scored significantly lower on most of the measures
than their American counterparts. In their conclusion highlighted the need for
using norms and approaches which are appropriate to a given population when

interpreting and addressing neuropsychological test performance.

Worth pointing out is that practitioners need to have appropriate scores for low
and high SES patients for reference when interpreting test results in order to
avoid overdiagnosing or underdiagnosing clients. This study will contribute to

having normative data corrected for background characteristic like SES.

_(6)_



1.3 STUDY JUSTIFICATION
SES influences al mo st al | spheres of a persongs

Association, 2011). It can therefore not be ignored in any study in the behavioural
and social sciences. Families of low SES for instance often lack the financial,
social, and educational support that characterizes high SES families. Individuals
from low SES families more often than not find themselves exposed to a limited
number of resources as compared to their high SES counterparts (Crnic et al.,

1994; National Central Regional Laboratory, 2009; Ramey et al., 1994).

When it comes to factors influencing test performance, many of the studies have
focused on education, age, gender, and ethnicity and not SES. What has been
shown in the earlier studies is that SES is an important characteristic that is
associated with cognitive functioning. There is therefore need to fully understand
how SES relates to test performance. As emphasised by Fletcher-Janzen and
Daniel (2006) regarding SES and its influence on test scores, high-SES
examinees may tend to have test scores that are higher than their low SES
counterparts. The variations in test scores of people of low and high SES
therefore calls for examiners to make -culturally competent choices when

assessing individuals of different SES backgrounds.

While much of the literature shows the effect that SES has on the general
wellbeing of an individual, there still remains a gap in knowledge with regard to
how SES may directly influence test performance especially in a developing
country like Zambia. The earlier studies have mainly just shown that SES is an
important characteristic that is associated with cognitive functioning though there
still remains the need to fully explore the ways in which this association operates
(Schwartz et al., 2004; Strauss., 2006). Undertaking this study in Zambia would
help in giving better understanding of how SES relates to test performance.

More speci fi call vy, practitioners wil!/ have a
score to others of a similar SES background thereby enhancing the

understanding of ability versus environment.

_(7)_



1.4 OBJECTIVES

1.4.1 GENERAL OBJECTIVE

The overall aim of this study was to investigate how socio-economic status

relates to performance on the Zambian neuropsychological test battery.

1.4.2 SPECIFIC OBJECTIVES

The specific objectives were:

1.

To establish the level to which each of the socio-economic status indices
(education, occupation, income, and residence) predict neuropsychological

test performance.

To determine which tests in the Zambia neuropsychological test battery show

the most relationship with socio-economic status.

To establish if there is a significant difference in mean test scores between

the low and high socio-economic status participants.

1.5 HYPOTHESES

The hypotheses for this study were as follows:

1.

2.

Of the four socio-economic status indices (education, occupation, income,
and residence), education will be a better predictor of neuropsychological test

performance than the other indices.

Tests of speed of information processing, and language fluency will positively
correlate more with socio-economic status than the other tests in the Zambian

neuropsychological test battery.

Participants of high socio-economic status will perform better than those of

low socio-economic status on the neuropsychological tests.

_(8)_



CHAPTER 2

2.0 LITERATURE REVIEW

SES has been seen to affect al moswayoal | s p
the other including health, education, test performance and the general quality of
life. Indeed, the American Psychological Association (2010), has stressed that
SES is relevant to all realms of behavioral and social science, including research,

clinical practice, education, and advocacy.
SES¢ Rel ation to General Quality of Life

Kenneth et al. (1994), set out to examine processes in socialization that might
account for an observed relation between early SES and later child behaviour
problems. A representative sample of 585 children was followed from preschool
to grade 3. The results of this study showed that there was a significant positive
correlation between SES and cognitive stimulation.

With regards to physical activity and health for instance, Eva et al. (2009) in their
study on 2488 randomly sampled Australian adults found that there were higher
levels of positive cognitions towards physical activity and walking for leisure

among those of high SES as compared to those of lower SES.

Even for peop | eemstional wellbeing, it has been found that SES is very
important. When individuals of high SES lose their status and plunge into low
SES for instance, they have been found to be at high risk of major depression
(Nicklett et al., 2009). SES therefore serves as a good predictor of health
(Hazuda et al., 1988; Robert, 1998).

There are indeed so many ways in which S

general which are beyond the scope of this study.

_(9)_



SES¢ Relation to Test Performance

SES affects an indivi dual ¢s performance on the neus.l

mainly two ways, that is, indirectly and directly (Strauss et al, 2006).

An indirect way is when SES affects another variable like education which in turn
has an effect on test performance (Strauss et al. 2006). While a more direct way
in which SES affects test performance is when the variance in test scores can
directly be attributed to SES.

Sewell and Shah (1967) worked with a randomly selected cohort of Wisconsin
high school seniors. They examinedthe parti ci pantsc¢ SES anc
successive stages in higher education. It was found that SES had a greater effect
on femal esg¢ coll ege pl ans, coll ege atten
intelligence. SES was found to continue influencing college graduation even after

it had played its part in influencing who would attend college.

Further, with regard to influence of SES on education which in turn affects test
performance, people of high SES may be more likely to go higher in education

because they can afford the school expenses. They are also more likely to go to

schools that offer quality education as compared to their counterparts of low SES

(National Central Regional Laboratory [NCRL], 2009; Sewell et al., 1967). One of

the tests, the Paced Auditory Serial Audition Test (PASAT) which is an effective
measurement of cognitive functioning including auditory information processing

speed and flexibility, as well as calculation ability, performance on the test has

been found to positively correlate wi t h  an i ndi vi (8tusa ket@lss educ
1987; 1989).

In a more direct way, on some tests like the Mini Mental Status Examination

( MMSE) t hat tests t he i ndividual ¢s or i en
language, and motor skills, it has been found that education attainment and SES

are highly correlated (Marcopulos et al., 1997). The MMSE scores tend to be low

for individuals of low SES (Espino et al., 2001; 2004).

-(10)-



The Zambian test battery has also tests for speed of information processing like
the subtests of the Wechsler adult intelligence scale (WAIS -IlI). WAIS-III is an
individually administered measure of psychomotor speed, concentration, and
graphomotor abilities intended for adults aged 16 to 89. Research shows that,
ahigher peornf otrhmasncteest i s highly asso
et al., 2006:291).

SES has also been seen to relate to

the level of acculturation (exposure, incorporation and modification of an
i ndi vi dua] walges and bdliefi systeans to that of another culture). In
taking a neuropsychological test therefore, participants who are less acculturated
may encounter difficulties with some tasks because of limited fluency, lack of
understanding, and appreciation of the type of timed sequencing tasks that are
alien to their traditional cultures (Arnold et al.,, 1994; Manly et al., 1998). This
acculturation in Zambia may be seen in the use of English language and such

things as computers which originally are not part of the traditional cultures.

The tests in the Zambian battery are administered in the English language. Some
people of low SES may not have gone far in their education and are most likely to
stay in communities and homes where they do not frequently use the English
language which may pose a great challenge for them when answering the

guestions as noted in Siachitema et al. (1991).

In a study by Siachitema et al. (1991), involving 352 participants on the use of
English in urban Zambia, three socio-economically differentiated neighbourhoods
in Lusaka were used. The three neighbourhoods Kalingalinga (a shantytown),
Libala (medium cost housing), and Kalundu (high cost housing) were chosen as
they were seen as being considerably representative of the social structure of
Lusaka, where an individualg¢s SES 1is

formal education and their degree of proficiency in the English language.

-(11)-
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In this study, it was found that there was more use of the English language in the
homes of those with higher SES living in high cost residence, and had 12 or more
(college/university) years of education as compared to those of low SES who

tended to use their mother tongue more in their homes and neighbourhoods.

It has also been found that lack of English language fluency may be a source of
stress and negatively affect performance among people who use English as a

second language (Lee, 1996; Lin et al., 1997; Nwadiora et al., 1996).

Lastly, in the Baltimore Memory Study, there were 1,140 participants aged 50-70

years who were subjected to a 90 minute test battery that included among others

the Rey Complex Figure copy, Pegboard, Stroop Test (A, B and C forms), Trail-

making test A and B, Finger tapping, Letter fluency, and Category fluency. After

further analysis of the participants&EStiest pe
was found that there was an average difference of 25.8% in neurobehavioral test
performance between those of high SES and those of low SES (Schwartz et al.,

2004).

While much of the literature shows the effect that SES has on the general
wellbeing of an individual, there still remains a gap in knowledge with regard to
how SES may directly influence test performance especially in a developing
country like Zambia. The earlier studies have mainly just shown that SES is an
important characteristic that is associated with cognitive functioning though there
still remains the need to fully explore the ways in which this association operates
(Schwartz et al., 2004; Strauss., 2006).

-(12)-



CHAPTER 3

3.0 METHODOLOGY

3.1 STUDY DESIGN

This was quantitative study.

3.2 STUDY SAMPLE

As part of the larger study for collecting norms for the Zambia
Neuropsychological Test Battery, there were 324 study participants who were
selected on the basis of stratified random sampling method. These were between
18 years to 65 years of age with academic education ranging from 5 years of
education to more than 13 years. Of the total sample, 157 of these were females

while 167 were males.

3.3 STUDY SITES

This study was conducted in both urban and rural areas of Zambia. Sites in urban
areas included the University of Zambia Clinic, Mtendere Clinic, Chelstone Clinic
and Chilenje Clinic. Rural areas included health posts that fall under Chongwe
Health Centre, Chibombo Clinic and Kafue Clinic. The participants from these
rural areas where coming to our study sites from the deep rural places hence
where seen to be appropriately and fairly representative of the Zambian rural
dwellers. Of the 324 participants, 152 of them were from the rural areas and 172

of the participants were from urban areas of Zambia.

-(13)-



3.4 ETHICAL CONSIDERATIONS

Considering the sensitivity of this research, the investigator submitted the
protocol for consideration, comments, guidance, and approval to the University of
Zambia Biomedical Ethics Committee. Once approved, the Zambian Ministry of
Health was then contacted for permission to conduct the research in the health
centres (see Appendix A;). The health centres were used as the participants
needed to be HIV negative. The study participants were recruited through the
ongoing Voluntary Counselling and Testing (VCT) programs by the Ministry of
Health.

The VCT staffs at the selected health centres were informed of the study and the
procedures. When a person came for VCT and they were tested HIV negative,
they were informed of this study by the VCT staff at the clinics and requested to

join voluntarily.

When the possible research participants came to the investigators, they were
adequately informed of the aims, methods, institutional affiliations of the
researcher, the anticipated benefits and potential risks of the study and the
discomfort it entailed. They were also informed of the right to abstain from
participation in the study or to withdraw consent to participate at any time without
reprisal. In total there were 9 well trained investigators who assisted in the
administration and scoring of the neuropsychological instruments that were used
in this study. They each collected data from 36 study participants only to ensure

thoroughness, accuracy, and high quality data.

After ensuring that the individual had understood the information, the investigator
then proceeded to obtaining the woul d be p &eely-given ipfarmddc s
consent by having them sign the Informed Consent Form (see Appendix Az). A
copy was also given to the participants for their use. Once the individual signed
the Informed Consent Form, a series of screening and evaluations took place to
ensure that the possible study participant met all the requirements. The

screening and evaluations were as shown in the paragraphs that follow.
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3.5 INCUSION & EXCLUSION CRITERIA

To be part of the study, the following inclusion and exclusion criteria was applied:
Inclusion Criteria

The individual had to:

1 Be HIV negative this was confirmed by means of a rapid HIV-1 antibody test.
1 Have 5 years of education to 13 years and above.

1 The individual had to be aged between 18 years to 65 years.

1 Understand English as per Writing and Read Ability Test results.

1 Neurologically normal (i.e. having no central nervous system disorders) as per

Neurobehavioral Medical Screen results.

1 Be a non-drug abuser as assessed by the Substance Use and Chinese

Substance Use History Questionnaire.

1 Have no history of Psychiatric illness as per Composite International
Diagnostic International Interview and the Beck Depressive Inventory results.

Exclusion Criteria

Individuals were excluded if found to:

1 Be HIV positive.

1 Have a psychiatric disorder such as depression, schizophrenia, epilepsy, etc.
1 Be abusing drugs.

1 Have less than 5 years of education.

1 Be below the age of 18 years or above 65 years.

1 Be unable to read, write, and comprehend English.
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3.6 PROCEDURE

3.6.1 SCREENING PROCEDURE
Upon consent, the research participant underwent the following:

Ability to speak and understand English: Since the neuropsychological
assessments were done in English, there was an assessmentof t he parti ci
ability to use English by use of the Writing and Read Ability Test (WRAT) to

ensure only individuals who can understand English participate.

Psychiatric and Drug Abuse Assessment: The psychiatric and drug abuse
assessment included the use of the Composite International Diagnostic Interview
(CIDI) which provides results in terms of presence or absence of DSM-IV/ICD-9
diagnosis of present or past depression and substance disorders. The severity of
depressive symptomatology was collected using the Beck Depression Inventory
(BDI). The BDI is a 21-item self-report scale with each item having 4 response
options of graded severity. The inventory focuseson an i ndi vitwbual ¢s

weeks prior to the assessment.

Everyday Functioning Assessment: This included the use of the Activities of
Daily Living Scale (ADL) guestionmwnr e, a
Functioning Inventory (PAOFI). These measured dai |y functioning |
difficulties with memory, language and communication, use of hands, sensory-

perception, higher level cognitive and intellectual functions, work, and recreation.
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3.6.2 MEASURES

3.6.2.1 SOCIO-ECONOMIC STATUS MEASURE

SES FOUR FACTOR INDEX

Development & Background

The measure for SES was developed for this study. A questionnaire (see

Appendix B) was developedtocol | ect i nformati osocioen t he
economic status (SES). The instrument measured the participants¢ SES based

on the Four Factor Index of education, occupation, income, and residence.

Administration & Scoring Procedure

The investigator administered a questionnaire to the participants. For scoring
purposes, the scales in table 3.1 were used to rate the participants SES level.

Table 3.1: Indexing of SES

Low Five to 12 years of schooling.

Education

High More than 12 years of schooling.

Education

Low A person's means of livelihood that involves more of manual work and

occupation requires less professional credentials. That is, having an unskilled job
(e.g. maid, farm labourer) or semi-skilled job (e.g. plumber, bus driver).

High A person's means of livelihood that involves less of manual work and
occupation requires more professional credentials. That is having a skilled job (e.g.
accountant, physician) or specialist job (e.g. consultant, analyst).
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Low income
High income
Low cost
residence

High cost
residence

Low SES

High SES

Socio-
economic
Status (SES)

Earning K12 million or less per annum (or K1 million or less per month).

Earning more than K12 million per annum (or more than K1 million per
month).

A neighbourhood of low cost housing (e. g a village for rural participants
or a shantytown of high density nature for urban participants).

A neighbourhood of high cost housing (e. g places near the boma/town
for rural participants or a low density area for urban participants.

Having three or more of the following: less than 12 years of education,
an unskilled job, earning less than K12 million per annum, and staying
in a low cost area.

Having three or more of the following: more than 12 years of education,
a skilled job, earning more than K12 million per annum, and staying in a
high cost area

Asumtot al of an individualg¢s ratin
income, and residence indices.

3.6.2.2

NEUROCOGNITIVE MEASURES

The neuropsychological tests were administered and scored by the 9

investigators who had been fully trained in test administration and scoring in

accordance with the procedures outlined in the Zambia neuropsychological tests

manu al

The par t i c iwpsathen sscoredpaxaordiogr toh ahe c e

approved HIV Neurobehavioral Research Center (2009) guidelines.

Given in Appendix C are all the tests in the Zambia neuropsychological test

battery that were used in this study. The full details regarding the development,

reliability, validity, as well as the administration and scoring procedures for these

neuropsychological tests used in this study are as given in the paragraphs that

follow.
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Hiscock Digit Memory Test:

Development & Background

This test was designed to measure visual memory and deliberate responding or
malingering. It was developed by Merill Hiscock and Cheyl Hiscock from the
University of Saskatchewan in 1989. It was named after its developers. Clinically
it is used to detect factious sensory or perceptual impairment and also applied to
cases of claimed memory loss. Further, it is used to identify individuals thought to

be purposefully feigning or faking memory impairment (Prigatano et al., 1993).

There are three versions of the Hiscock Digit Memory Test also called the forced
choice test. The 72-item, 36-item and 18-item Hiscock Digit Memory Test. The
18-item HDMT is the one that is included in the Zambian neurobehavioral battery.
The 18-item HDMT is usually administered in order to reduce the time demands
of the Neuropsychological evaluation which is estimated to take two and half

hours.

Hiscock & Hiscock (1989), recommends that, & te kiscock Digit Memory Test is
better suited for use with a broad spectrum of patients undergoing
neuropsychol ogi (iacock & Hiscacls 1980068 a

Reliability and Validity

A study to substantiate the validity and reliability of the HDMT was carried out by
Hiscock and Hiscock (1989). They administered the HDMT, Weschler adult
Scale, Trails A and B, Wisconcin Card Sorting Test and other tests to a 45 year
old male patient who claimed to have had a memory loss after a head injury and
was referred by the provincial Wor ker ¢ s Co mp e nnsCaradao Two
control subjects: a severely demented 53 year old woman with dementia of the
Al zhei mer ¢s t vy pyear@dgul were reciteana | 5
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On test administration, it was found that the scores of the patient progressively
declined across the second and the third blocks leading to an overall score of 21
out of 72 (29%) which was significantly below the chance(50%) level. The
severely demented 53 year old woman scored at the 51% chance level (not
significantly different from chance) and the normal 5 year old girl score was 82%

which is significantly above chance.

Prigatano et al. (1993), undertook a study on 37 subjects (27 with brain
dysfunction and 10 normal controls). It was hypothesized that malingerers would
be identified on the digit memory test (DMT). The mean level of performance for
the patients with brain dysfunction and the normal controls was between 94% to
100% correct on the HDMT. For the suspected malingerers, the level of
performance was below the 50% correct which is the cutoff point. Indicating that

the digit memory test was both valid and reliable for detecting malingering.

These and other findings show that Hiscock Digit Memory Test(HDMT) is a
reliable and valid neuropsychological tool (Hiscock et al., 1989; Prigatano et al.,
1993).

Administration & Scoring Procedures

Participants were asked to remember a successive series of 5-digit numbers for
5 seconds each, which were presented one at a time on 7.6 X 12.7cm note cards
attached to an easel. For each stimulus card, there was a response card
containing two 5-digit numbers printed side-by-side. One of the numbers (the
target) matched that which was shown on the stimulus card and the other
number (foil) differed from the target in at least two digits, including either the first

or the last digit.

There was a 5 second delay between the initial presentation and response during

which there was no distractions or intervening cognitive tasks.
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After the delay, participants were shown another note card containing two, 5-digit
numbers from which they were to identify the original target number. The delay
time was lengthened by 5 seconds after every block of six trials. With every
increase in time delay, participants were informed that the administrator was
interested in determining whether they wer e ast i | | able to remen

after |l onger periods of time. a

Participants were provided with feedback regarding the accuracy of each
response by the administtat@goedygi rog &roim
positive remark. The administrator did not respond at all after an incorrect

response.

Participants were scored and classified as having passed the HDMT on the basis
of performance at or above the established cutoff of 90% correct (see also
Ellwanger et al., 1999; Guilmette et al., 1994).
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Hopkins Verbal Learning Test-Revised:

Development & Background

The Hopkins Verbal Learning Test-Revised (HVLT-R) is a test of learning ability
and immediate recall on verbal information across multiple trials. It also
measures an i ndi wvatathueploduse, andargr@geige tnfprmation
after delay (Strauss et al., 2006).

The test was developed by Brandt and Benedict (2001) and it is methodologically
similar to the Brief Visuospatial Test Revised (BVMT-R). The test was modeled
after other word list learning tests such as the California Verbal Learning Test
(CVLT) and the Rey Auditory Verbal Test (RAVLT). Some changes have been
made to some words to make the test more adaptive to the Zambian situation.
Some original items for instance emerald, sapphire, jade and pearl, have been

replaced with copper, iron, lead, and zinc respectively.

Reliability & Validity

The original English language HVLT-R normative sample consisted of 1,179
adults (75% women), ranging in age from 15-92 years (M=59.0, S.D = 18.6), and
education between 2 and 20 years (M = 13.4 years, S.D = 2.9). Participants
were reportedly free from neurologic or psychiatric disorders. In this study, it was
found that age had the largest effect accounting for 19% of the variance in test

performance with education and gender having no significant effect.

Despite the broad education range, the high mean education level for the
normative group suggest that higher levels of education were also
overrepresented in the normative sample for HVLT-R. According to Shapiro et al.
(1999), the HVLT-R also correlated strongly with other tests of verbal memory
and relatively weakly with a test of general intelligence leading to conclusions
that the HVLT-R is a valid test of verbal learning and memory. Woods et al.
(2005), further supports the reliability, convergent, construct, predictive and

discriminant validity of the learning and recall measures on the HVLT.
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Administration & Scoring Procedures

Administration of the test was such that a list of 12 words (four words from each
of the three semantic categories) was presented to the participant over three
trials and after that they were required to say back the items on the list in any

order.

The delayed trial was administered 20 minutes later in which the participants
were requested to recall as many words as they could remember from the list

read to them earlier.

Finally, the test administrator read out a list of 24 words which were items that

were presented originally in the same sem
words. This was the recognition task and the participants were required to
answer @@&eyesc¢c or @&noc¢ dependidthgwoodmeadwhtet her

to them was in the original list of words (see also Strauss et al., 2006:760).

When scoring, minor errors in pronunciation or pluralization such as lions for lion
were corrected and counted as correct. The maximum total for the HVLT-R was

taken to representthep a r t i cmepsarestofgverbal learning and memory.
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Brief Visuospatial Memory Test- Revised (BVMT-R):

Development and Background

This test provides a measure of immediate recall, learning rate, as well as
delayed recall and recognition for visuospatial information. It is basically a figural
learning test developed by Benedict in 1997. Thé& Brief Visuospatial memory
Test-Revised (BVMT-R) measures visual learning and memory using a multiple-
trial listlearni n g p a r(Strdussgenad, 2006:701).

Reliability & Validity

According to Cherner et al. (2009), the existing BVMT-R was standardized with
588 healthy English-speaking adults ranging in age from 18 to 79 years (M=38.6
S.D = 18.0), with a mean education of 13.4 years (S.D = 1.8). The sample was
64.5% female and predominantly Caucasian (82%), with small portions of
African Americans (14.5%) and other ethnic groups (3.6%). Hierarchical
Polynomial regression analyses were used to determine the effects of age,

gender, and education on test performance.

It was concluded that education and gender did not influence test results and as
such, the standard T-score generated for the BVMT-R correct only for age.
Although the education range was not described, the high mean education value
for the normative sample suggest that the range was limited at the low end. As
such the existing norms may over estimate impairment among those with low

levels of education.

To this effect, users of the BVMT-R should be cautious of some limitations of
scoring and normative data. It has been noted that the combination of accuracy
and spatial location score requires further research in order to ascertain whether
separating these two dimensions would improve diagnostic accuracy. Literature
seems to suggest that 1Q is moderately related to most of BVMT-R measures
thus poor performance must be interpreted with considerable caution in

population with considerable below & average 1.Q (Strauss et al., 2006).
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Administration & Scoring Procedures

Participants were presented wi t h an 8 1/2& by 11"
designs in a 2" by 3" matrix. The display were presented for 10 seconds, after
which it was taken away and the participant asked to reproduce as many of the

designs as possible in their correct location on a blank sheet of paper.

After two more trials and a 25-minute delay, participants were once again asked

to reproduce the matrix.

This was followed by a recognition trial in which participants were shown 12
designs, one at a time, and asked if the design appeared in the original matrix.

The recognition trial consisted of the six original designs and six foils.

A copy trial was administered in order to rule out poor performance due to
graphomotor or visuospatial impairment. In the copy trial, participants were given
the display along with a blank sheet of paper and asked to copy the designs.
There was no time limit for recognition trial or copy trial, and when drawing

figures during recall.

Scoring of the BVMT-R was two pronged. In terms of accuracy of the design as
well as location on the sheet of paper. A point was given to each of the two
dimensions captured correctly. That is, a point was given if the design was
correctly reproduced with regard to accuracy but not correctly placed or if the
location was correct although not accurately produced was still recognizable as
the target design. Designs that neither met the accuracy nor location
specifications gained a zero point (see also Strauss et al., 2006:702).
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WAIS Ill & Digit Symbol & WAIS 1l - Symbol Search:

Development & Background

One of the commonest measures used in many neuropsychological batteries is
the Weschler Adult Intelligence Scale-lll (Strauss et al., 2006). The digit symbol
and symbol search tests are tests that make up the processing speed index of
the WAIS-III. AVAIS-III is a revision of WAIS-R aWeschler, (1991) postulates that
measures such as letter number sequencing, symbol search were developed to
assess working memory and processing speed. The WAIS-III therefore measures
verbal comprehension, perceptual organisation, working memory, and processing
speed (Strauss et al., 2006).

Reliability & Validity

Studies on the validity and reliability of these two tests have usually been
incorporated in the WAIS-IIl as a whole measure, however emphasis has been
made on the processing speed index. In their study to confirm the four
description model of the WAIS-IIl, Gorsuch et al. (2000) concluded that, the
replication of the four & factor structure (verbal comprehension, processing
speed, working memory and perceptual organisation) demonstrate the
psychometric integrity of the WAIS-IIl and attest to its portability across cultural

boundaries.

Not only have studies across cultures confirmed the reliability and validity of the

WAIS-III, but the validity has also been confirmed in measuring cognitive decline

in old age (Clay et al., 2009). | t has been thosegaulesets thath at |,

measure speed of processing show the greatest difference with increasing agea
(Strauss et al., 2006:.289).
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Another study by Paul and Kreiner (2000), confirmed the reliability of the WAIS-III
across cultures and across both the clinical and standardization sample. They
specifically made mention of the 11 subsets used and among those were the digit

symbol and symbol search tests. They concluded t

estimates differed significantly from those reported for in the WAIS-III. Similar
Symbol search and the digit symbol have interesting clinical findings and
significance. The processing speed index (PSI) is the most affected in many
forms of brain insult (Strauss et al., 2006:300). Therefore with regard to criterion
validity, PSI is the most sensitive. This weakness on PSI has been shown to
appear more with an increase in the severity of the insult, in particular Digit
symbol (Strauss et al ., 2006: 300) .
meaningful relationships with measures of severe traumatic brain injury (TBI)
such as Il ength of coma oOr presence
2001).

Administration & Scoring Procedures

On the WAIS Il Digit Symbol, the participant were required to match symbols to

numbers as quickly as possible, using a visual reference.

On the WAIS lll Symbol Search, the participants were asked to scan two groups
of symbols visually and determine if either of two target symbols matched any of
five symbols appearing to the right of the target symbols. The participant then

attempted to complete as many items as possible within a 120-second time limit.

T he e x asnscareeveas determined by the number of symbols correctly

scanned within the 120 second time limit.
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Grooved Pegboard:

Administration & Scoring Procedures

This is a test of fine motor coordination and speed.

In this test, participants were required to place 25 small metal pegs into holes on
a 3" x 3" metal board. All pegs were alike and had a ridge on one side, which
corresponded to a notch in each hole on the board. First the dominant hand was
tested, and participants were asked to place the pegs in the holes as fast as they

could. This was then repeated with the nondominant hand.

The participantc¢cs per f ortotaldmectrey took to filhthes t e s
pegs in the holes. The time was recorded for each hand was recorded (both

dominant and non-dominant hand).

Trail Making Tests, Part A:

Administration & Scoring Procedures

Trail Making Test A measures psychomotor speed, attention and cognitive
sequencing. The Test consists of 25 numbered circles distributed over a sheet of

paper.

The participantc s t ask was to draw | ines to conne
order. The participants were instructed to connect the circles as quickly as

possible, without lifting the pen or pencil from the paper. If the participant made

an error, it was pointed out immediately and they were allowed to correct it.
Errors affected the participantc¢s score ¢
included in the completion time for the task.

The participantg¢s test per f oamouminot tene va s r e
took for them to complete the task. It was unnecessary to continue the test if the

patient had not completed both parts after five minutes had elapsed.

-(28)-



Color Trail Test (CTT):

Development & Background

The Color Trails Test (CTT) has been described as a culture-fair test of visual
attention, graphomotor sequencing, and effortful executive processing abilities
relative to the Trail Making Test (TMT). CTT measures attention, sequencing,
mental flexibility, visual search and motor function. The adult version is for
individuals aged 18 to 89 years and that for children (CCTT) is for ages 8 to 16
years. It is important to note at this point that these versions do not include age
17. The CTT is designed to minimize the influence of language so that it can be
used in cross-cultural settings. Part 1 is similar to the trail making test (TMT) part
A except that all old-numbered circles are pink and all old-numbered circles,
yellow. Part 2 is similar to TMT part B - it shows all numbers from 1 to 25,
alternating between pink and yellow circles and disregarding the numbers in the

circles of the alternate colour, (Strauss et al., 2006).

Reliability & Validity

aNor mati ve dat a for t he CTT ar e based

volunteers, including subsamples of 182 African Americans and 292 Hispanic
Americans between the age of 18 years and 89 years, 11 months. These norms
are presented separately for six education levelsa (Strauss et al., 2006:555). A
sample of 678 children in Los Angeles provided the normative data for ages 8 to
16.

The Color Trails Test (CTT) was developed as a culturally fair analogue of the
Trail Making Test (TMT). In one study to examine the equivalence of these two
tests, 180 Chinese people in Hong Kong volunteered. They were classified into
four groups according to their age and level of education. Their performance on
these two tests was compared. The findings suggested that age and level of

education indeed played significant roles in their performance on these two tests.
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Strong correlations (r=0.72) were only observed between scores on Part B of the
TMT and Part 2 of the CTT when the participants were older and had higher
levels of education (Lee et al., 2000). This suggests that the equivalent construct
of the TMT and CTT can only be examined and established within specific age

and education parameters.

With regard to the test-retest reliability for CTT, two-week reliability is reported as
marginal (.64) for Part 1 and acceptable to high (.79) for Part 2. It is also stated
that paired t-tests indicate that the interference index is significantly greater on
the second test session. It is also reported that there are moderate correlations
between CCT Parts 1 and 2 with TMT A and B of .41 and .50 respectively. It has
been ascertained that there is a significant slow performance on Parts 1 and 2 in
patients with traumatic brain injuries and HIV respectively (Strauss et al., 2006).

Administration & Scoring Procedures

The CTT is based on the use of numbered colored circles and universal sign
language symbols.

The CTT stimuli consisted of circles with numbers printed inside. Each circle had
either a vivid pink or yellow background (which are colors perceptible to color-
blind individuals).

Color Trails 1 is similar to Trails A with the exception that all odd numbered
circles had a pink background and all even-numbered circles had a yellow
background. For Color Trails 2, each number was presented twice, once with a
pink background and once with a yellow background.

When administering, 5 to10 minutes were needed and prompts and corrections
were given. The time for the completion of parts 1 and 2 was recorded in
seconds. The qualitative scoring involved number errors, near-misses and
prompts. Score were then transformed to standard scores (M = 100, SD = 15), T

scores and percentiles (see also guidelines in Strauss et al., 2006).
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WMS - 1l Spatial Span:

Development & Background

The Wechsler Memory Scale Il Spatial span is a component of the Weschler
Memory Scale Ill (3" ed.) which is a neuropsychological test battery used to
assess learning and memory in adolescents and adults of age range 16 to 89
years of age. The WMS-III spatial span has been adopted into various batteries

because of its testing properties.

It is a visual test of attention and memory and a derivative of the Corsi blocks test
which was first developed by Corsi in the 1970s to compliment the verbal

memory span task.

The WMS-III Spatial Span task is a test of working memory. The Spatial Span
subtest taps an exami n espdata sequbnicd of lbcations

in working memory and then reproduce the sequence.

Reliability Validity and

The spatial span is a recent revision (last 15 years) of the Corsi blocks test (over
35 years) and thus has very little research done on it than the Corsi blocks test
(Berch et al., 1998).

The testing of the validity of the spatial span is a more complex measure
because it is based on three assumptions of which several studies have
questioned. For example, a study was done to assess performance of a clinical
population on the WMS spatial span subtest in comparison to the Digit span
(Wilde & Strauss, 2008). The sample consisted of 44 participants referred for
assessment after injury, seizure disorder, and surgery. The study reviewed
records of the clients referred for neuropsychological assessment for medical
reasons as mentioned and with a Glasgow coma scale of 14 and no history of

unconsciousness greater than 1 hour.
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The sample was comprised of 26 males and 18 females of average educational
level of 12.4 years and mean age of 37.1 years.

Results showed that the raw scores for the forward digit span were higher than
those for the forward spatial span while backward digit span results were lower
than those of the backward spatial span. There were also generally similar raw
scores for both the forward and backward spatial span results. Hence questions
have been raised as to whether the spatial span is a valid measure of visual-
spatial memory or perhaps its validity would be a more complex measure. Wilde
and Strauss (2008) have concluded by cautioning the interpretation of the spatial
span backward scores for clinical purposes. It is important to note however that
generally those that performed poorly on the forward spatial span test also did
poorly on the backward span test.

With regards to reliability, the spatial span is a good test or recurrent assessment
of degeneration(dementia) because it has a negligible practice effect
(Nuechterlein et al., 2008). It however shows reliable change indices when there
is deterioration in cognition. This conclusion is based on studies done in epileptic
patients in whom subtests were administered before and after surgery in order to
identify tests that can be used to monitor responses to treatment. Spatial span

test showed test-retest reliability and little practice effect (Martin et al., 2002).

Similar results were obtained in a study on schizophrenic patients that was done
to develop a valid and reliable test battery for diagnostic and prognostic
purposes. The spatial span was one of the 10 out of 36 tests that were selected
to test for 5 critical areas of cognitive impairment in schizophrenic patients based
on the results of the study. The study consisted of a mixed population of
Caucasians, Asians, and Africans making a total of 176 (Nuechterlein et al.,
2008).
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Administration & Scoring Procedures

The WMS-III spatial span had two parts (spatial span forward and spatial span

backward).

In the first part of the subtest, the participant was asked to replicate an
increasingly long series of visually presented spatial locations. When giving the
test, the administrator pointed to a series of blocks at a rate of approximately one
block per second and asks the examinee to point to the same blocks in the same

order (Spatial Span Forward).

In the second part of the subtest, the administrator pointed to a series of blocks
and asked the participant to point to the same blocks in the reverse order (Spatial
Span Backward).

Two trials (trail 1 and 2) for each sequence item were administered. Both trials of
an item were administered even if the participant passed the first trial. The

administrator discontinued after scores of zero on both trials of an item.

1 point score was given for each correct replication and zero point was given for

a wrong replication.

Thetotalpar ti ci pa wasgecordedcas peg sorrect number of locations
that they were able to replicate (on both the forward and backward span
respectively).
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Wisconsin Card Sorting Test - 64

Development & Background

The Wisconsin Card Sorting (WCST) test was originally meant as a test of
dabstract behaviour and shift of seta. |t
one to four symbols which are a triangle, a star, cross or circle. These are in red,
green, yellow or blue colours. All cards were different and there were no two
identical cards. The test taker is supposed to match one of the cards at the
bottom to those that are shown among the four (Lezak, 2004). The Wisconsin
Card Sorting Test has for a long time been used as a test that measures abstract

behaviour or executive functioning.

Reliability & Validity

The validity of WCST has been used tested by several researchers. Paolo et al.
(1995), looked at the construct validity of the Wisconsin Card Sorting Test and
the relationship between WCST test scores and memory and attention. In their
study, they recruited 187 normal elderly and 181 persons with Parkinson's
disease who were recruited from the community and retirement homes. An
exclusion criterion was used by excluding all normals that scored below 130 on
the Dementia Rating Scale as they were not supposed to show any signs of

dementia and a score of less than 130 was associated with early dementia.

The results were analysed on both number of categories and the number of
preservative errors, these indicated that there was an increased number of
preservative errors among the subjects wit
The results thus indicated that an increase in preservative errors increase among
individuals with frontal lobe dysfunction supporting the validity of the test as a

measure of frontal lobe functions.
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In trying to understand the reliability of the WCST, Bowden et al. (1998),
evaluated the reliability and internal validity of the WCST. In their work they had a
sample of 75 university students to assess the reliability of the test and were
given two forms of the test one after the other. In the administration process, the
first set was given in the standard form while in the second form the
administration was changed. The results were significant on the errors and the
number of categories completed. There were no practice effects that were
observed in this study. The results also showed low retest reliability and alternate
form reliability with an average ofr=. 43 on Pear song¢s r which s

80% of the results could be attributed to error variance.

Bowden et al. (1998), have argue that the test cannot be used in a clinical
sample until the reliability of the test is clearly tested. However, it is important to
take note that the administration of the test was altered in this study and this
could have likely affected results as standard rules of test administration were not

followed.

Further it can be ascertained that WSCT is a valid test of executive functioning
and the studies outlined above give some guidance on what to consider in further
research as well as when making clinical decisions. It is also important to take
note that the reliability of the test is not optimum and caution should be used
especially in the administration of alternate forms of the test. It has also been
argued that due to its low reliability the test does not have very good specificity

although it reports high sensitivity to frontal brain lesions (Bowden et al., 1998).
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Administration & Scoring Procedures

This test was administered using a computer. It measured executive functioning

and required planning, use of feedback, and shifting cognitive sets.

Participants were required to match a card that appeared on the bottom part of
the computer screen to one of four stimulus cards that were presented on the

upper part of the computer screen.

The stimulus cards had four different designs on them & the first had a red
triangle, the second had two green stars, the third had three yellow crosses, and
the fourth had four blue circles. The cards that participants were required to
match to one of the four stimulus cards varied in color, geometric form, and
number. Participants received feedback each time on correct or incorrect

performances. There was no time limit for this test.

There are three principles in the way the cards could be matched and these were

the colour, the shape or the number of items on the card.

The computerized responses given for eachtestwer e ei t her arioght a ¢

indicate whether the card had been matched correctly.

Scores were given based on the number of categories completed and
persevative errors. The persevative errors occurred when the client continued to
sort the cards according to one principle. Low correct completed categories
indicated problems in forming concepts, profiting from correction and conceptual
flexibility (see also Lezak, 2004:587).
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Controlled Oral Word Association Test:

Development & Background

Assessment of verbal fluency has long been an important component of clinical
neuropsychological evaluation. Verbal fluency tests are used as a measure of
executive functioning and language, and can also be used to evaluate semantic

memory.

Verbal fluency is typically tested in letter and category domains. The two forms of

fluency tasks most commonly employed are semantic and phonemic fluency.

Marshal (1986), poi nt ed owut t hat the | abel aword
verbal productivity in conversation or in continuous sentences is not measured.

Instead, the test measures timed production of the individual word index for

example, a given letter of the alphabet. Thus, to avoid confusion with the fluency/

non fluency dimension of speech, Benton et al. (1994), preferred the term

&ontrolled Oral word Associationd ( COWA) . However the test

under the general term of &averbal fluencya

F, A, and S are the most commonly used letters for this popular test, although
other letter combinations are also used (Benton et al., 1994). The other letters
include C, F and L and P, R and W. Borkowski et al. (1967), postulates that the
choice of a letter set may affect the results to some extent because of differences
in letter difficulty and word frequency for each letter. For younger children, words

beginning with a4Sha& have also been used to

The purpose of the @&Fc¢, &eAc, eS¢ test is
words within a limited amount of time (Straus et al., 2006).
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Reliability and Validity

On internal reliability, Tombaugh et al. (1999), assessed the degree of internal
consistency that existed among F, A, and S as well as among C, F and L.
Coefficient alpha was computed using the total number of words generated for

each letter as individual items and was found to be high (r=0.83).

In health adults, test retest correlation is typically above 0.70, for both letter and
semantic fluency with short as well as long intervals. Basso et al. (1999), noted
no gains among 50 healthy males re-tested following a 12 month interval on FAS.
Levine et al. (2004) however, reported gains of about three words for 2145
healthy men when they were reassessed with FAS with the interval of 4 to 12

months.

Although test-retest reliabilities are reasonable for phonemic fluency, these
findings suggest that relatively large changes in performance are required to
conclude that real decline or improvement has occurred as opposed to being due
to the effects of practice and random measurement error (Basso et al., 1999).

Administration and Scoring Procedures

In this test, the participant was asked to say as many words as possible (within
60 seconds)t hat begin with the |l etters arFr,
and different forms of the same word. For each letter, the participant was allowed

60 seconds to generate as many word as they could.

The participants were scored and their performance measured by calculating the
total number of acceptable words produced for all three letters. Intrusions and
perseverations (word repetitions) were not included in the total score. Intrusions
included words that begin with the wrong letter, are proper nouns, or words that

differ from a previous response by tense, plurality or grammar usage.
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Category Fluency Test

Development & Background

Developed together with and in the similar line with COWAT. Both test are said to
be sensitive measures of brain dysfunction and the administration of verbal
fluency tasks are recognised as an important component in the comprehensive
assessment of neuropsychological functioning (Lezak et al., 2004; Straus et al.,
2006). Although both tasks are similar in that they impose substantial language
requirements, and that they are both indicators of brain dysfunction, there is
evidence to suggest that each task is sensitive to different disease processes

and distinct neuroanatomical substrates.

Reliability & Validity

A similar picture emerges for category fluency as the one described on the FAS
above. Bird et al. (2004), evaluated semantic (animal) fluency in 99 healthy
adults. All in all, what was noticed in most of the tests done was that there was
some notable practice effect on the second administration although some studies

proved otherwise.

Practice effects can be reduced by changing the letter or category on each test
occasion. The findings of Wilmen et al. (1999), on 81 normal controls are that
Category test is reliable with only small practice effect. For this reason, there is
great need for the examiner to control for practice effects so that correct

recommendations can be made on patients.

Correlations among phonemic fluency task for example the FAS and the category

fluency test are high.
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Troyer et al. (2000), argue that the two sets of letters are roughly comparable
across different settings and groups such as the healthy, psychiatric, suspected
CNS dysfunction, with correlations between forms ranging from 0.85 to 0.94.
Correlations between forms using different semantic categories are also
moderately high at 0.66 to 0.71 for such groups as (animals and clothing) and

(animals and food).

Administration & Scoring Procedures

On the Category Fluency Test which is similar in format to the Controlled Oral
Word Association Test (COWAT), the participant was asked to say as many

words as possible that belong to a specified category.

In this study, participants were asked by the administrator to say as many
aAni mal asthepneosldwithin a space of 60 seconds. The participant was
then later asked to produce as many Action words as they couldof @ Thi ngs t ha

people doa.

The participant¢cs score was the number of
COWAT, perseverations (i.e., repetitions of a correct word) and intrusions (i.e.,
words not belonging to the category) were recorded.

The participants were scored and their performance measured by calculating the
total number of acceptable words produced for trail 1 (Animals) and trail 2
(Actions). Intrusions and perseverations (word repetitions) were not included in

the total score.
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Paced Auditory Serial Addition Task:

Development & Background

Paced Auditory Serial Attention Test (PASAT) is meant to measure attention
deficits including concentration, speed of processing, mental calculation, and
mental tracking. It is sensitive for diagnosing cognitive impairment in individuals
who are 16 years old and more. This is a challenging task that involves working
memory, attention and arithmetic capabilities. It is considered to have been
devised by Gronwall and others in 1974 to provide an estimate of speed of
information processing (Strauss et al., 2006). The PASAT is also an auditory test

of attention and memory.

Reliability & Validity

The original norms were based on a sample of 80 individuals from New Zealand.
They warn however, that because this sample was predominantly male and not
well described demographically, alternate norms are preferred. The demographic
characteristics for the Gronwall version collected by Struss et al. (1988), were
based on the normative data based on samples of healthy North American
adults. There were 90 community volunteers aged 16 to 69 years with
approximately 16 years of education and no history of neurological and/or

psychiatric disorder.

Regarding the reliability of PASAT, the Cr o n b a ¢ h ¢fa theafoup RASAT
trials is very high in adults (r=.90)and t hat i n chil dr e-half
reliability is approximately .90 at different ages. This implies high internal
consistency. Test-retest correlations following short retest intervals (7-10 days)
are excellent (r<.90). It has also been pointed out that there are significant
practice effects on the PASAT (Strauss et al., 2006).

-(41)-

t

he



With regards to validity of PASAT, Wingenfield et al. (1999), acknowledge that
although more research is needed, among auditory versions, computerized and
audiotape versions appear comparable. Short and long forms are highly
correlated in healthy individuals. For example, r = .86 for the PASAT-50 and r =
.95 for the PASAT-100. PASAT is also thought to measure a central processing
information-processing capacity similar to that seen on divided-attention tasks.

Further, the test is also said to moderately correlate to other measures of
attention, such as Digit Span, Trail Making Test (particularly Trails B), and Stroop
Test. According to Strauss et al. (2006), even if PASAT may not be strongly
correlated with intelligence or mathematical ability, it is sensitive to mild
concussion and appears to be a more sensitive indicator of information-
processing capacity in head-injured patients than other standard measures of

attention.

Administration & Scoring Procedures.

This test is an effective measurement of speed of information processing.

In this test, a set of randomized digits were serially presented via computer
recording (Channel 1 to be specific).

Participants were asked to add the current number to the number that preceded it
and respond with the total. Thus, after each new digit was presented, a new total

was achieved.

The number of correct responses was scored. Both the total number of attempted

answers and the total number of correct answers was recorded.
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Stroop Color and Word Test

Development & Background

Stroop colour and word test was developed by John Ridley Stroop in1935. It
measures &he ability to shift cognitive set by requiring the active inhibition of
previously |l earned r esponSacksetah, d391:220).e hi gt
The focus of the test is on selective attention, habitual response, automatic
response suppression ability and goal oriented and is used for executive

functioning.

Reliability & Validity

The most reliable studies done on the stroop have been test-retest reliability
study. This so because of the importance placed on practice effect and its

impact on neuropsychological tests both in research and clinical populations.

Levines et al. (2004), sampled 37 adults between 52 and 80 years. They were
tested at three time interval with an inter-assessment interval of 14 days. They
found that &nly the colour task did not produce decrease in completion time
between the 2™ and 3 s e s s i (levire &t al., 2004:292). Completion time was

found to be of greater sensitivity than error scores were to practice effect.

The test retest reliability correlation of the Stroop test has been found to be as
high as r=0.90 (Cave, 2008).

A study that showed validity of the stroop test is by King et al. (2007). The
sample included 22 adults that had a diagnosis of attention deficit hyperactive
disorder (ADHD) in childhood and 22 healthy controls. The subjects were
administered a block explicitly cued task switching paradigm and a stroop colour
word test. The results showed that the ADHD group performed worse, had errors,
and had an inability to control interference. The limitation of the study was the
small sample size. These studies show a fair reliability and validity of the stroop

test.
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Administration & Scoring Procedures

This is a test of both information processing speed and executive functioning. It
consisted of three pages the participant had to read through as quickly as they
could (Word Reading, Color Naming and Color-Word Interference).

Each page had 100 items, presented in 5 columns of 20 items. The Word
Reading page consisted of t he words
randomlyandpr i nted in black ink on a whit

was allowed to follow itself within a column.

On the Stroop Test (Words), the administrator instructed the participant to read
down the columns starting with the first one and continue until they participant
was told to STOP after 45 seconds. The administrator then circled the item the

participant ended on. This number was recorded as the score for the participant.

On the Stroop Test (Colours), the administrator informed the participant that this
was a test of how fast they could name the colours on the page. They were to
complete the page just as they did with the previous one. The participant was
given 45 seconds before they were told to stop. The administrator then circled
the item the participant ended on. This number was recorded as the score for the

participant.

On the Stroop Test (Colour-Words), the administrator informed the participant
that the test was just like the one they had finished earlier. Now they were
required to name the colour of the ink the words were printed in, ignoring the
word printed in each item. The participant was given 45 seconds before they
were told to stop. The administrator then circled the item the participant ended

on. This number was recorded as the score for the participant.
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Halstead Category Test (Computerized):

Development & Background

The test was developed by Halsted in 1947 to assess the ability to conceptualise
qualities such as size, shape, number, position and colour. In its original form it
had 336 items with 9 subtests. Reitan in 1948 reduced the subtests to 7 with 208
items. Each subtest had a different principle which may be odd stimulus, number
of objects, spatial position, and a combination of different principles among
others. To complete the t est , athe participant mu s t r
correct or incorrect guesses to show what the principle in that subtest is. The test
requires deduction of a classification principle by means of response bases
feedback, the use of the principle while it remains effective and to abandon the

principle when it is rmtalR006Mgnr effectivea

Reliability & Validity

In a study to look at test-retest reliability, Dikmen et al. (1999), undertook a study
with 354 normals or neurologically stable participants. The participants were all of
at least 15 years of age. Of the total number, 138 had no recent head trauma but
were friends of those with head injuries and were tested after 11 months,. Of
these, 121 had recent head injury and had their baseline testing a month after the
trauma and 11 months after the baseline testing. A variety of tests were used and
these included the Halsted Reitan Test B
Scale (WAIS) and other memory test. The results obtained found reliability
coeffic i ent of bet we.é0nto rB.@5aoves a medmn imterval of 11

months.

In this study it is argued that there are two types of reliability these are the
concept of clinical reliability versus psychometric reliability which is cited in this

study.
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It is argued t hat aclinical reliability is wused
performances as normal versus impaired on the basis of cut-o f f s dDikmems a (
et al.,, 1999:353). Further, the results obtained on the neuropsychological
measures used including the category test had better clinical than psychometric
reliability. However, the clinical reliability is easily affected by practice effects
especially if the testing interval is very short. Others have also pointed out that

with severely impaired neurological patients, the reliability coefficients tend to be

as high as .90 even two years after the baseline testing (Goldstein et al., 1989;
Matarazzo et al., 1974).

Considering that reliability is concerned with getting consistent results and a
reduction of measurement error, it can be argued based on these results that the
current test retest results may not be very high but they do seem to show some
consistency in the way they are reported at different times. It is however
important to keep in mind that the when psychometric reliability is low and clinical
reliability is somewhat higher, there should be ways of ensuring the reliability of
the retest of the test.

The category test has for a long time been known to measure more than one
construct. It has been reported to measure diverse skills such as counting,
perceptual organization, set maintenance, and learning facilitated performance
(Simmel et al., 1957).

Allen et al. (1999), embarked on study to evaluate the category test based on
three factors with different populations and the relationships of these factors with
other cognitive abilities. In this study, a total of 601 male participants were
assessed and these consisted of 195 patients with schizophrenia, 177 had
different forms of structural brain damage, and a patient comparison group of 229
participants. The standard version of the Category Test was used in the
assessment process as well as Wechsl ercs

all the other tests contained in Halstead-Reitan Neuropsychological Test Battery.
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The category test has reported a fairly acceptable level of its reliability and
validity and although like the WCST it is a measure of executive functioning. The
Category Tested has been cited to have a better sensitivity to brain damage than
the WCST. It is said that the Category Test should be a preferred measure if the
clinician would like to measure a more difficult and sensitive measure of

abstraction ability (Strauss et al., 2006).

Administration & Scoring Procedures

The Halstead Category Test was administered and completed on the computer.
The participant was shown a series of geometrical figures and designs that
represented a number between 1 and 4. The participant was tasked with figuring
out which number the current design they were looking at represented, and then

pushing the computer key (the keys numbered 1-4) on the computer keyboard.

The test consisted of 7 subtests. Between each subtest the examiner had to read
more instructions to the participant, indicating to them that the current subtest
had ended and they were about to begin a new one. Within each subtest, the

idea, or principle used to find the correct answer never changed.

The strategy only changed between subtests, never within them. The participant
was told between each subtest that the idea used to identify the correct number

could be the same as in the last subtest, or it could be different. It was the

participantg¢s job to figure out i few t

correct idea or principle in the new subtest to get the right answers.

The test was scored based on the number of errors made.
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STATISTICAL ANALYSES

Performance of the research participants on the fifteen neuropsychological tests
was recorded. The raw scores were then converted to scaled scores with a mean
of 10 and standard deviation of 3. The par t i c pepf@mance gon the
neuropsychological tests was grouped according to domains of the brain that the

tests were assessing to give a mean score that was used for statistical analysis.

The means for each of the domain areas were used to indicate performance on
the dependent variables while SES was the independent variable for analysis

purposes in the statistical package for social sciences (SPSS) version 15.0.

The four predictor variables - education, occupation, income, and residence were
analysed with the 7 neuropsychological test mean scores. Only the means of
groups of test scores were analysed as analysing all the 15 neuropsychological
tests separately was outside the scope of this study. The domains of the brain

assessed and the neuropsychological tests used is as shown in table 3.2 below.

Table 3.2: Domain Assessed and Tests Used in the Study

Domain Tests Used

Visual Episodic Memory Brief Visuospatial Memory Test - Learn, Delay

Verbal Episodic Memory Hopkins Verbal Learning Test - Learn, Delay

Attention/Working Paced Auditory Serial Addition Test, & WMS-III

Memory Spatial Span

Fluency Word Sound Fluency Test- FAS, Animals, Actions,
Stroop Word Test.

Speed of Information Trails, Color Trails1, Digit Symbol, Symbol Search,

Processing & Stroop Color.

Executive Function Color Trails2, Category Test Errors, Wisconsin
Card Sorting Test - Total Errors, & Stroop Colour
Word Test.

Motor Function Grooved Pegboard - Pegs Dominant hand & Pegs
Nondominant hand.

Global All of the above
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The first hypothesis of the study was that of the four SES indices (education,
occupation, income, and residence), education will be a better predictor of
neuropsychological test performance than the other indices. To find out the
predictive ability of the four indices as well as the statistical significance of their

predictive power, multiple regression was used. Multiple regression is a statistical

technique that allows for prediction of thepar t i ci pant¢s score on
the basis of their scores on several other variables (Pallant, 2007). In this case,

how t he parti ci pant ¢-sconomic ostates cann predico desto

performance on the neuropsychological tests.

The Enter method of multiple regression in SPSS version 15.0 was used. The
four indices (entered in this order: residence, education, income, occupation)
were used as predictor/independent variables while the mean scores for the
respective tests including visual episodic memory, verbal episodic memory,
attention/working memory, language fluency, speed of information processing,
executive function, and motor speed tests (as per Table 3.2), were used as

dependent variables.

The second objective was to determine which tests in the Zambia
neuropsychological test battery show the most relationship with SES. It was
hypothesised that tests of speed of information processing, and language fluency
will positively correlate more with socio-economic status than the other tests in
the test battery. The Pearson product-moment correlation coefficient was used
to test this hypothesis. SES was takenasasum t ot al of an indivi

the education, occupation, income, and residence indices, was used as the

The third objective of this study was to establish if there is a difference in
neuropsychological test performance between participants of high and low socio-
economic status (SES). It was hypothesised that participants of high socio-
economic status will perform better than those of low socio-economic status on

the neuropsychological tests. The independent sample T-test was used to
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compare the mean scores on the continuous variable (test performance) for two

different and independent groups of people (high and low SES).

For differentiation purposes, the investigator transformed and recoded the raw
data so as to have two independent and differentiated groups as shown below.

(1). Low SES Those having three or more of the following: less than 12
Group years of education, an unskilled job, earning less than K12

million per annum, and staying in a low cost area.

(2). High SES Those having three or more of the following: more than 12
Group years of education, a skilled job, earning more than K12

million per annum, and staying in a high cost area.

This procedure resulted in two independent and differentiated groups of low SES
and high SES. The two variables used for analyses therefore were:

71 One categorical, independent variable a high/low SES; and

1 One continuous, dependent variable & mean scores for the tests as per
table 3.2.
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CHAPTER 4

4.0 RESULTS

CHARACTERISTICS OF THE SAMPLE

The full characteristics of the sample in this study including their ages, gender,

education levels, residences, incomes, and occupations are shown in table 4.1.

Table 4.1: Demographic Characteristics of the Sample

rural | urban | Total
gender Female 71 86 157
Male 81 86 167
age 20-35 years 62 67 129
36-45 years 37 53 90
46-55 years 33 31 64
56 years and above 20 21 41
education  g5-g7 21 13 34
08-g9 34 38 72
g10-g11 34 32 66
g12 and above 63 89 152
occupation Unskilled (e.g. maid, farm laborer, etc) 59 30 89
Semi-skilled (e.g. plumber, bus driver, etc) 51 53 104
Skilled (e.g. accountant, physician, etc) 41 88 129
Specialist (e.g. consultant, economist, etc.) 1 1 2
income Less than 12 million per year 150 153 303
K12 million and above per year 2 19 21
residence  Low cost rural area (e.g. village) 78 0 78
High cost rural area (e.g. near boma) 77 0 77
Low cost urban area (e.g. high density 0 112 112
area)
High cost urban area (e.g. low density 0 57 57
area)
Grand Total (Rural/Urban) 152 172 | 324
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HYPOTHESIS 1: SES INDICES PREDICTIVE ABILITY

It was hypothesised that of the four socio-economic status indices (education,
occupation, income, and residence), education may be a better predictor of
neuropsychological test performance than the other indices. The results after the

analyses were as follows:

On the visual episodic memory tests, the predictive power of the four SES
indices was considerably low leading to results not being statistically significant
(p>.05) see table 4.2.

On the verbal episodic memory tests, of the four SES indices, occupation
predicted 14% while residence predicted 13.8% oft he st udy peatrt i ci f
performance with p<.05. As for education and income, their predictive power was

not statistically significant (p>.05) see table 4.2.

On the attention/working memory tests, occupation predicted 19% of test
performance of the study participants while education had a predictive value of
14% with p<.05. The predictive powers of income and residence were not

statistically significant (p>.05) as shown in table 4.2.

Of the four aforementioned SES indices, occupation accounted for 33% while
education accounted for 19% o f t he di fference i n t he
performance on the language fluency tests. The predictive powers of income

and residence were not statistically significant (p>.05) as shown in table 4.2.

On the speed of information processing tests, occupation predicted 24% of
t he participantc¢s test performance whil e
performance in the study participants at a statistical significance level of p<.05
The predictive powers of income and residence were not statistically significant

(p>.05) as shown in table 4.2.
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Of the four aforementioned SES indices, occupation accounted for 20% of the
difference in test performance of the study participants on the executive
function tests at a statistical significance level of p<.05. The predictive powers
of occupation, income, and residence were not statistically significant (p>.05) as

shown in table 4.2.

On the motor tests, occupati on predicted 15% of t
performance while education predicted 13% of test performance in the study
participants at a statistical significance level of p<.05 The predictive powers of

income and residence were not statistically significant (p>.05) as per table 4.2.

On all the tests, occupatonpr edi cted 27% of the partici|
while education predicted 19% of test performance in the study participants at a

statistical significance level of p<.05 The predictive powers of income and

residence were not statistically significant (p>.05) as per table 4.2.

For further results regarding the predictive ability of the whole model, the R, R
Square, and Adjusted R Square is as given in Appendix D.
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Table 4.2: Prediction of Test Performance by each of the four SES Indices

Standardized

Independent/Predictor Dependent Coefficients Significance
Variables Variable Beta
Education A1 .060
Occupation visual episodic .06 .320
Income memory -.01 .843
Residence .05 372
Education verbal A1 .072
Occupation episodic 14 .019*
Income memory -.03 .608
Residence 14 .013*
Education , 14 .018*
Occupation Attent_lon/ 19 .002*
Income working -.01 .880
Residence MVESVOL 02 707
Education 19 .005*
Occupation language .33 .005*
Income fluency .07 181
Residence 10 .056
Education speed of .20 .005*
Occupation information 24 .005*
Income : -.01 .908
Residence processing .02 .698
Education .08 .149
Occupation executive .20 .001*
Income function -.03 .634
Residence .06 .251
Education 13 .024*
Occupation motor function 15 .011*
Income .01 .981
Residence -.01 .968
Education 19 .001*
Occupation global 27 .005*
Income .01 976
Residence .07 167

* Significant at P<.05 with 95% confidence interval.
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HYPOTHESIS 2: CORRELATION OF TESTS & SES

It was hypothesised that the tests of speed of information processing, and
language fluency will positively correlate more with socio-economic status than
the other tests in the Zambian neuropsychological test battery. The results after

the analysis are as shown below.

The language fluency tests had the strongest positive correlation (r=.46) with
SES followed by speed of information processing tests with SES at r=.32. The
verbal episodic memory and working memory tests both correlated with SES at
r=.24. The executive tests and motor tests correlated with SES at r=.23 and r=.20
respectively. The least correlation was that of visual episodic memory tests with
SES at r=.14 (see table 4.3).

Table 4.3: Correlations of Tests and Socio-economic Status

Neuropsychological Tests r

Language fluency * SES A6**
speed of information processing * SES 32%*
verbal episodic * SES 24**
working memory * SES 24**
executive function * SES 23%*
motor function * SES 20%*
visual episodic memory * SES 14x*

** Correlation is significant at the 0.01 level (2-tailed). N=324.
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HYPOTHESIS 3: HIGH & LOW SES PERFORMANCE

It was hypothesised that participants of high socio-economic status will perform
better than those of low socio-economic status on the neuropsychological tests.

After analysis, the results are as shown below.

When the mean scores of study participants were compared on visual episodic
memory tests, the low SES participants had a mean score of 10.08 while those
of high SES had a mean score of 10.44. This difference in mean scores of the

two groups was not statistically significant (p>.05) as per table 4.4.

On the verbal episodic memory tests the participants of low SES had a mean
score of 9.87 while their high SES counterparts had a mean score of 11.28 on
the same tests. This mean score difference between the two groups was
statistically significant with p<.05 as per table 4.4.

On the language fluency tests, it was found that the study participants of low
SES had a mean score of 9.87 while the high SES group of participants had a
mean score of 11.91. These mean score differences were statistically significant
at p<.05 as shown in table 4.4.

The participants of low SES had a mean score of 9.94 while their high SES
counterparts had a mean score of 11.12 on the information processing tests.
Comparatively, the difference in the mean scores between the two groups as

shown in table 4.4 was statistically significant at p<.05.

On the executive functioning tests, participants of low SES had a mean score
of 10.00 while those of high SES had a mean score of 10.79. This difference in
the mean scores of two groups was statistically significant (p<.05) as shown in
table 4.4.
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On the attention/working memory tests, participants of low SES had a mean
score of 9.87 while those of high SES had a mean score of 11.16. This difference
in the mean scores of two groups was statistically significant (p<.05) as shown in
table 4.4.

On motor tests, participants of low SES had a mean score of 9.99 while those of
high SES had a mean score of 10.63. This difference in the mean scores of two

groups was not statistically significant (p>.05) as shown in table 4.4.

When all the tests were put together, participants of low SES had a mean score
of 9.94 while those of high SES had a mean score of 11.11. This difference in the
mean scores of two groups was statistically significant (p<.05) as shown in table
4.4,

Table 4.4: Mean Test Scores for Low & High SES Participants

Socio-
Mean Scores for each economic Std.
Test Status N Mean Deviation Sig.
visual episodic mean Low SES 275 10.08 3.010
. 441
High SES 49 10.44 3.160
verbal episodic mean Low SES 275 9.87 2.862 001*
High SES 49| 11.28 2.640 '
language fluency mean Low SES 275 9.87 2.179 005*
High SES 49 11.91 1.918 '
speed of information Low SES 275 9.94 2.317 .
processing mean High SES 49 11.12 1.977 001
executive mean Low SES 275 10.00 2.052 015+
High SES 49 10.79 2.142 '
working memory mean Low SES 275 9.87 2.431
. .001*
High SES 49 11.16 2.503
motor mean Low SES 275 9.99 2.859 139
High SES 49 10.63 2.400 '
global mean Low SES 275 9.94 1.825 005*
High SES 49 11.11 1.649 '

* Results significant at P<.05 with 95% confidence
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CHAPTER 5

DISCUSSION
The major purpose of this study was to investigate how socio-economic status

relates to test performance. For purposes of this study, methodological issues
including those of cross-sectional versus longitudinal research designs, and
complete review of literature was beyond the scope of this empirical study. A

comparison of findings in this study with related research was however done.

Predictionof Test Performance bgach of theSES3ndices

In this study, the occupation status of the study participant was found to be a
better predictor of test performance followed by their education whereas their
income and residence were not predictive of test performance as the regression
coefficients were not statistically significant. Occupation like the other variables

was indexed as given in table 3.2.

One of the domains of the brain that was assessed was memory. As is well
known, memory plays an important role in learning and reasoning. Madakini et al,
(2009), assert that memory includes various processes like memorizing,
retaining, reproducing and forgetting, and is at the centre stage of problem
solving which depend on obtaining information when it is needed. On the
episodic memory tests, the four SES indices did not play a big role in influencing
t he par ttestcpenoanarices ©n the verbal episodic memory tests, the
par t i cocqpatioh staus and residence were both good predictors of test
performance while education and income did not play a significant role in

predicting their test performance.

On the attention/working memory, information processing, language fluency,
executive functioning, and motor tests,t he parti ci pant¢s occupa
predictor of test performance followed by their education. Additionally, when all
the tests were put together, still t h e partici panascasbhetterccupat

predictor of test performance followed by education.
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It is not entirely surprising that occupation came out as the best predictor of test
performance followed by education. The plausible explanation could be that in
adult participants, their means of livelihood (being a bus conductor, farmer,
business person, nurse, accountant, etc) which is something they do on a daily
basis greatly influenced their thought patterns and how fast they processed
information, reacted, and problem solved as evidenced by their test performance.
Education came out as a second best predictor of test performance possibly

owing to the fact that it is something they acquired some time back.

In this study, as shown by table 4.2, it has been found that of the four SES
indices (education, occupation, income, and residence), income did not predict
performance on any tests implying that it did not matter how much money the
participant earned for them to perform well or poorly on the neuropsychological
tests. It can therefore be said that how much money a patient or research
participant earns should not be a concern for practitioners when interpreting

p e o p test esults as money does not directly predict test performance.

Also worth noting is that a number of recent studies have shown that despite the
traditional use of years of education for neuropsychological test norm
development and as a demographic correction in neuropsychological research, it
is actually better to use reading ability rather than years of education as it is a
better predictor of cognitive performance. In their work, Dotson et al. (2008 &
2009) found that literacy, but not years of education, significantly predicted
performance on a battery of neuropsychological tests, including measures of
visual and verbal memory, attention and executive functions, semantic fluency,

and visuospatial abilities.

While it was hypothesised that of the four SES indices education would be a
better predictor of test performance, in this adult study sample, their occupation
played a major role in influencing test performance. It is possible to speculate
that had levels of literacy been used rather than the number of years of

education, the results may have been different.
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The Relative Influence of SES on each Test

The findings concerning correlations of tests in the neuropsychological battery
and socio-economic statuswere in line with the hypothesis in this study.
Performance on all the tests correlated significantly with SES. The correlation of
SES with language fluency tests was the strongest followed by that of SES and

information processing tests.

As was hypothesised, SES played a significant role in how well the participants
performed especially on tests that required speed in processing information. In
the language fluency tests that highly correlated with SES, there were activities
that required the participant to say as many words as possible that belonged to a
certain category within a specified period of time. The participant was instructed
to quickly generate correct Engl i sh words beginning with ¢t
A&Ani mal namesa, and aThings that people do
60 seconds respectively. | ndeed t he PESrlevel, andpgposture ®
English and how frequently they used it can be said to have largely been related

to how quickly they generated correct words (see also Siachitema et al. 1991).

As was the case with language fluency test, the tests of speed of information
processing that require psychomotor speed, attention, and concentration also
correl ated hi ghl y sowso-dcdnontictstatusprais shaws thapthen t ¢ s
speed and level at which the participants processed information was highly

related to their socio-economic status.

It is not surprising that language fluency and information processing tests were

found to be highly correlated with SES because the two highly relate to each

ot her . Solso (2001:320) has stressed that
of i nformati on pr o Fathes, ilanggageaaffatts the way weg e a
conceive reality, process information, anc

(Ibid, 333). There is need for clinicians and researchers to ensure that when
interpreting the test results, the SES factors are corrected for in order to get the

correct picture of the patient¢ er research participantc s t est per f or manc
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It can be said without fear of contradiction that all results of tests that may be
influenced by acculturation need to be interpreted with extra care (Arnold et al.,
1994; Manly et al., 1998). As has been postulated in this paper, this acculturation
in Zambia may be seen in the use of English language and such artefacts as

computers which originally were not part of the traditional cultures.

In Siachitema et al. (1991)¢ s s, it wad found that there was more use of the
English language by people living in high cost residence, and had 12 or more
(college/university) years of education as compared to those of low SES who
tended to use their mother tongue more in their homes and neighbourhoods. This
implies that tests like language fluency tests render themselves more prone to
the influences of SES through acculturation as compared to others like motor
tests. This is owing to the fact that people who use the English language on a
daily basis are at an advantage when it comes to generating as many words as
possible within a specified timeframe as is a requirement on the language fluency
tests. The practitioner therefore has to bear this in mind when interpreting the test

results.
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Difference in Test Performance Between the High and Low Socio-economic
status Groups

In line with the hypothesis and available literature, it was found in this study that
participants of high socio-economic status performed better than their low socio-
economic status counterparts on all the tests. The difference in the mean scores
between those of low SES and high SES was significant in all cases except for
visual episodic memory tests and motor tests in which the differences in tests

scores were not statistically significant.

The results show that there was more difference in performance between those
of low and high SES on the verbal episodic memory, language fluency, speed of
information processing, working memory, and executive functioning tests. Even
at an early age, due to the differences in the levels of exposure to psychologically
stimulating environments, children of high SES have been reported to perform
better than their low SES peers who are said to acquire language skills more
slowly, exhibit delayed letter recognition and phonological awareness, and are at

risk of reading difficulties (American Psychological Association, 2011).

When fluency tests are used for instance, they are able to indicate general brain
dysfunction and expressive language dysfunction including the presence of such
diseases as Al z hei mer ¢due tad nesrepatsolmgical changes to higher
order systems (Zillmer et al., 2008:74, 415-416). Worth noting is that patients of
low SES who may be less acculturated are likely to encounter difficulties with
some tasks because of limited English fluency, lack of understanding, and
appreciation of the type of timed sequencing tasks that are alien to their
traditional cultures (Arnold et al., 1994; Manly et al., 1998). The important thing is
for the clinician to always check whether poor performance on such tests is due

to the presence of adisorderort h e p alow SES dtafus.
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Differences in test performance have been reported even in other studies when it
comes to comparison between low and high SES participants. In one of the
studies conducted in the United States of America called the Baltimore Memory
Study, there were 1,140 participants aged 50-70 years who were subjected to a
90 minute test battery that included among others the Rey Complex Figure copy,
Pegboard, Stroop Test (A, B and C forms), Trail-making test A and B, Finger
tapping, Letter fluency, and Category fluency. It was found that after adjustment
for SES, there was an average difference of 25.8% in neurobehavioral test

performance among the participants of high and low SES (Schwartz et al., 2004).

The implication of study results such as the Baltimore Memory Study and indeed
the current study is that clinicians and researchers would have to be cautious
when interpreting test results so as to take into consideration the reference level
of education, occupation and residence of the patient based on available norms
for low or high SES individuals. Appropriate norm-referenced scores should
always be used to avoid overdiagnosing or underdiagnosing patients (Mortensen
et al., 1993; Mulenga et al., 2001; Skul et al., 2001; Attix et al., 2008).
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CHAPTER 6

6.0 CONCLUSION AND RECOMMENDATIONS
In this study, it has been shown that the background factor of SES does influence

test performance. It is therefore important to be cautious and take into
consideration these background variables when interpreting test performance in
individuals of varying SES backgrounds.

As postulated by the American Psychological Association (2010), it cannot be
overemphasized that socio-economic status relates the intensity of social
problems that ultimately affect everyone. Indeed the importance of always
considering the effect of SES on test performance remains clear as there are
inequalities with regards to access and distribution of resources among those of
low and high SES. To this effect, interpreting test results of the low SES and high
SES participants or patients in the same light will be doing disservice to
neuropsychological practice and thereby possibly harming the very people who

are supposed to be helped through the neuropsychological assessments.

The data collected for this study contributed to the larger project of collecting
norms for standardization in Zambia. It is worth pointing out here that with these
standardised norms, the work of neuropsychologists in Zambia will be made
easier. Practitioners will have a reference point rather than use imported norms
when interpreting tests performance which do not reflect the true test
performance of the test takers in this part of the world.

With developed norms for the country, it cannot go without recommending that

clinicians consider using the socio-economic status index developed in this study

in order to help increasetheaccur acy wi th which patientsc¢ r
That is, the practitioners have to use two sets of norms for those of low SES and

those of high SES in order to avoid overdiagnosing or underdiagnosing patients

because of using reference scores that are too low or too high.
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The recommended SES Index is as per table 6.1 below which can be used for
quick reference as to which norms to use for a particular patient when
interpreting their test results. It should be made clear that the said index applies

to people of 20 years and above with at least 5 or more years of education.

Table 6.1. Socio-economic Status Index

Low SES Having three or more of the following: less than 12 years of
education, an unskilled job, earning less than K12 million

per annum, and staying in a low cost area.

High SES Having three or more of the following: more than 12 years of

education, a skilled job, earning more than K12 million per

annum, and staying in a high cost area.

For future practice, the income threshold of K12 million per annum could be
adjusted upward in keeping with economic developments. The adjustment should

however not adversely affect one groupg¢s r

Further to this SES index, it will be prudent to use one of the validated tools in
Zambia a the Zambia Achievement Test (ZAT) which has an index for measuring
the quality of education and literacy levels rather than the number of years of
schooling (since years of schooling did not strongly predict test performance).

Using the SES index and the ZAT index has the potential to increase the
accuracy to which the test results of the patients are interpreted. This is owing to
the fact that knowledge oft he patientc¢cs SES augmented wi
reading ability will lead to better prediction of cognitive performance as well as
better choice of appropriate norms to use for reference when interpreting the test

results.

It is also recommended that in addition to the printed tables that clinicians use for
norm referenced scores, where possible and available, as Mortensen and Gade
(1993), have pointed out, regression equations available in computer programs

that have been proved for reliability should be used for test results interpretation.
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The computerized programs have the potential to quicken the analysis of the
clientsg t est p eherfehy emat@limydhe neuropsychologist to make quick
decisions and serve more clients in an effective way. Further, computerised
eguations and programs can easily be updated to take into account the changing
life circumstances such as increase in opportunities for education, income,

occupation, and residence among other things.
Strengths of the Study

This study has a number of strengths as follows. Firstly, the neuropsychological
tests in the Zambian neuropsychological test battery that were used have been
already found reliable and valid as outlined under chapter 3, section 3.7.2 on
measures for the study. Secondly, the 9 administrators for the said
neuropsychological tests were adequately trained in the administration and
scoring procedures for the tests thereby ensuring a consistent standard in the
way these tests were administered. Thirdly, as the participants were to be HIV
negative, recruitments were done through the ongoing VCT programs with the
help of experienced health professionals. Fourthly, the participants (both from
rural and urban) were considerably a good representation of these two
dichotomies. The rural participants included even those from far remote areas

who were coming to access health services at the rural clinics.
Limitation of the Study

A limitation to this study is that it was restricted to people who were coming for
voluntary counseling and testing (VCT) at the health centers. Further works
would benefit from inclusion in the sample those people not necessary going for
VCT but who meet the inclusion criteria especially for generalization purposes.

Also, future works may possibly benefit in undertaking similar research in areas
away from the line of rail. Even though it is not anticipated that test performance
of the rural sample that is far away from the line of rail is likely to be significantly
different from the rural sample that participated in this study, it may still be worth

looking into that area in order to learn more about such populations.
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APPENDIX A;

MINISTRY OF HEALTH PROJECT APPROVAL LETTER

In reply olease quote:

All Correspondence should be addressed o the
S No.

Permanent Secretary

Telephone: -260 211 2530403

Fux: =260 211 253344

MINISTRY OF HEALTH NDEKE HOUSE
P.0. BOX 30205
LUSAKA

13" May 2010

School of Medicine,

Department of Pediatrics and Child Health
P.O Box 50110,

Lusaka

Dear Prof. MPS Ngoma,

Re: Request for Authority for Dissertation Proposals in respect of nine Neuro-Psychology Students

° The Ministry of Health is in receipt of your request on behalf of Neuro-Psychology Students to conduct
research in the following areas:

1. Neuro-cognitive functioning in Hypertension; Measured in battery — A Pilot Study.

2. The Relationship between Literacy and Neuropsychology Test Performance among Adults in
Zambia

3. The Relationship Between individual’s Number of Languages Spoken and Performance on
the Clinical Neuropsychological Test Battery

4. Influence of Education and age in Performance on the Zambia Neurobehavioral Test Battery
with the Zambia Achievement Test as a Measure of Educational Attainment.

5. Social Economic Status and Neuropsychological Assessment in Zambia

6. Cultural Influence on Neuropsychological Test in Zambia

7. Effect of Quality of Education on Neuropsychological Tests performance Among Zambian
Adults

8. The Relationship between Moderate Alcohol Consumption and Cognitive function

9. Performance of Urban and Rural Adults in Neuropsychological Tests in Zambia

I wish to inform you that following submission of your research proposals and subsequent
communication to my Ministry, our review of the same and in view of the ethical clearance, my Ministry
has granted you authority to carry out the studies on condition that: *

1. The relevant Provincial and District Directors of Health where the study is being conducted are
fully appraised

2. Progress updates are provided to MOH quarterly from the date of commencement of the study.

3. The final study report is cleared by the MoH before any publication or dissemination within or
outside the country.

Yours sincerely,

Dr. Peter Mwaba
Permanent Secretary
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THE UNIVERSITY OF ZAMBIA

BIOMEDICAL RESEARCH ETHICS COMMITTEE

idgeway Campus
Telephone: 260-1-256067 Fa rff‘(‘)g“[;:)? . :‘l (5’
Telegrams: UNZA, LUSAKA X J\y 7 Cikacpmni
Telex: UNZALU ZA 44370 ¢ J L

Fax: + 260-1-250753
E-mail: unzarec@unza.zm

Assurance No. FWA00000338 ‘\\)Q
IRB00001131 of [ORG0000774

16 April, 2010
Ref.: 018-02-10

Mr Katongo Owen Kabanda
Department of Physiological Sciences
School of Medicine

University of Zambia

LUSAKA

Dear Mr Kabanda,

RE: SUBMITTED RESEARCH PROPOSAL: «§OCIAL ECONOMIC STATUS AND
NEUROPSYCHOLOGICAL TEST PERFORMANCE IN ZAMBIA™

The above-mentioned research proposal was presented to the Biomedical Research Ethics Committee on
16 February, 2010 where changes/clarifications were recommendfzd. We would like to acknowledge
receipt of the corrected version with clarifications. The proposal is now approved.

CONDITIONS:

e This approval is based strictly on your submitted proposal. Should there be need for you to mOdllfy ‘
change the study design oF methodology, you will need to seek clearance from the Research Ethics
Committee. .

e Ifyou have need for further clarification please consult this Qfﬁce. Please note that it is mandatory
that you submit a detailed progress report of your study to this Committee every six months and a
final copy of your report at the end of the study. - )

» Any serious adverse events must be reported at once t0 this Committee.

e Please note that when your approval expires you may need to request for renewal. The request sl.mu
be accompanied by a Progress Report (Progress Report Forms can be obtained from the Secretariat)

s Ensure that a final copy of the results is submitted to this Committee.

Date of approval: 16 April, 2010 Date of expiry: 15 April, 201!
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THE UNIVERSITY OF ZAMBIA
SCHOOL OF MEDICINE

Telephone: 252641 P.O. Box 5011'0
211440 (UTH) 254824 (Pre-Clinical) Ridgeway Campus Lusaka, Zambia

Fax: + 260 - 1 - 250753

19" April, 2010

The District Medical Officer,
Chongwe District Health Management Team,
Lusaka.

Dear Sir/ Madam,

RE: Permission to Conduct Research Projects by MSc-Students

ychology program and have the first cohort of
f their studies. These students are to do research
d rural clinics have been selected to be the ideal

We are running an MSc in Clinical Neuro-Ps
students proceeding into the Thesis stages 0
projects in the Clinical sphere. Some urban an
sites for these projects.

| write to request your express permission for the following student to do the research within
your clinics.

Name T, . e T e L . SR RN WS

Supervisors:...... D.,\S‘,M ..................

Find attached the letter of approval from the Biomedical Research Ethics Committee.

I thank you in anticipation of your usual assistance towards these activities that enhance
learning and training of our graduate students. ! e
i e Ui

: . :' S*CH(‘ ol .,‘,.\
| remain sipcerely yours 1 OOk OF Meny
! y HEADHF - S My
jrora. JEPAR

' " ?,\_""" {
W F L e 7

Fastone M. Goma MD(UNZA), MSc(Lon), PhD(Leeds) | . 97Baru. p -
Senior Lecturer [ TTEIogica g ;.
RS e R J
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APPENDIX A,

INFORMED CONSENT FORM

THE UNIVERSITY OF ZAMBIA
SCHOOL OF MEDICINES
DEPARTMENT OF PSYCHIATRY
P. O. Box 32379, Lusaka, Zambia

PLEASE READ THIS DOCUMENT CAREFULLY. SIGN YOUR NAME BELOW
ONLY IF YOU AGREE TO PARTICIPATE AND YOU FULLY UNDERSTAND
YOUR RIGHTS. YOUR SIGNATURE IS REQUIRED FOR PARTICIPATION.
FOR THIS PROJECT, YOU MUST BE 18 YEARS OF AGE AND ABOVE TO
PARTICIPATE. IF YOU DESIRE A COPY OF THIS CONSENT FORM, YOU
MAY REQUEST ONE AND WE WILL PROVIDE IT.

Dear Sir/Madam,

RE: SOCIO-ECONOMIC STATUSAND NEUROPSYCHOLOGICAL TEST
PERFORMANCE IN ZAMBIA

We are kindly asking you to participate in the above captioned study. It is
specifically meant:

1. To establish the level to which each of the socio-economic status indices
(education, occupation, income, and residence) predict neuropsychological
test performance.

2. To determine which tests in the Zambia neuropsychological test battery show
the most relationship with socio-economic status.

3. To establish if there is a significant difference in mean test scores between
the low and high socio-economic status participants.

Description and Purpose of the Study:

The study wi || i nvol ve an assessment o f
behaviour using standardized neuropsychological tests. You will be required to

answer questionnaires and take a group of tests of attention, language, motor

functions and memory. This will involve answering questions and doing certain

activities. There is currently no data for the standardisation of neuropsychological

tests in Zambia. This study is therefore aimed at collecting such information from

different Zambians.

Time Involvement
The whole process will take approximately 2:30 to 3:00 hours to complete.

-(80)-



Risks and Benefits:

1 You may experience fatigue due to the length of time required for the
testing process. To reduce on this you are free to ask for a short break
whenever you require it.

1 We cannot guarantee that you will receive any direct benefits from this
study though you will have an opportunity to contribute to
neuropsychological assessments that will help Zambians in general by
participating in this study.

Compensation for Your Time:
You will be compensated for your time with a transport and meal allowance of
K50, 000.

Participation Rights:

1 Participation in this study is purely voluntary so that if you decide to
withdraw at any point, there will be no consequences to you.

1 All personal identifying information will be kept confidential and the data
sheets will be kept in secured lockers in accordance with the standards of
the University of Zambia Biomedical Ethics Committee. If the results of this
study are required for publication, your identity will still be kept private.

Signatures

| , bo00uouuol0l0UUUuUlbUOUUU(name) have read and |
above information. As the participant in this project, my signature testifies that |

understand the consent process and management of confidentiality as indicated

above. | also understand that | can withdraw at any time.

Signature of Research Participant 00ID. O0OUUL
Name and Signature of WitnessUUUUUUUU.

Owen KatongoKabanda (Researcher) UUUUUUU.

Contacts
If you have any further questions about this research please contact:

Dr. A. Menon Owen Katongo Kabanda Secretary to
Project Coordinator Principal Investigator Biomedical Ethics
University of Zambia University of Zambia Ridgeway Campus
Psychology Department  Department of Psychiatry P. O. Box 50110

P. O. Box 32379 P. O. Box 32379 LUSAKA

LUSAKA LUSAKA Telephone: 256067

Mobile: 0977 846116 Mobile: 0979 511 770
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APPENDIX B:
DEMOGRAPHIC QUESTIONNAIRE

THE UNIVERSITY OF ZAMBIA
SCHOOL OF MEDICINE
DEPARTMENT OF PSYCHIATRY

P. O. Box 32379, Lusaka, Zambia

QUESTIONNAIRE
FOR
ZAMB IAN NEUROPSYCHOLOGICAL ASSESSMENT

FOR OFFICIAL USE ONLY

Date: UUUUUUUUUUUUUU. ... .U0U. .UUUUVUUUL
Clinic/Centre: UUUUUWILUULULULULULUUOU
Examiner : U0UU0OU0UDUDUODUUDLOUU.U..ODVUOUDDUDODO. .
ParticMNwpmmerg:sUUUUUOUU0OU. . OU0OULODDL. . DOUL

INSTRUCTIONS

A. Please giveltick [a ] the appropriate answer to the question.

B. All the information you will provide will be used for the purpose of this
study only, therefore, provide genuine information and ensure that all
questions are carefully answered. All information will be kept
confidential.
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EDUCATION

Q1. Ingeneral, what type of pre-tertiary school did you attend?

1.1. Primary
1.1.1. Community school
1.1.2. Private school
1.1.3. Mission
1.1.4. Public School
1.2. Secondary
1.2.1. Community school
1.2.2. Private school
1.2.3. Mission
1.2.4. Public School

Q2. At these levels of education, approximately how big were your

classes?

2.1.Primary
2.1.1. Below 36
2.1.2. 36t0 50
2.1.3. More than 50

2.2.Secondary
2.2.1. Below 36
2.2.2. 36t0 50
2.2.3. More than 50

Q3. How many hours did you spend learning at school per day

3.1.Primary
3.1.1. Less than 4hrs
3.1.2. 4hrs & 5hrs
3.1.3. 6hrs and more
3.2.Secondary
3.2.1. Less than 4hrs
3.2.2. 4hrs a 5hrs
3.2.3. 6hrs and more

[
[
[
[
[
[
[
[
[
[

—

[
[
[

]
]
]
]
]
]
]
]
]
]

]
]
]
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Q4.

Q5.

Q6.

How many hours did you spend studying (in prep) at school per
day
4.1.Primary

4.1.1. None [ ]

4.1.2. 1hr [ ]

4.1.3. 2hrs and more [ ]
4.2.Secondary

4.2.1. None [ ]

4.2.2. 1hr [ ]

4.2.3. 2hrs and more [ ]

With regards the sitting arrangement in your said classes, how

adequate where they?

5.1.Primary
5.1.1. No desks [ ]
5.1.2. Few [ ]
5.1.3. Adequate [ ]
5.2.Secondary
5.2.1. No desks [ ]
5.2.2. Few [ ]
5.2.3. Adequate [ ]
How adequate were the reading materials in your classes?
6.1.Primary
6.1.1. Not available [ ]
6.1.2. Few [ ]
6.1.3. Adequate [ ]
6.2.Secondary
6.2.1. Not available [ ]
6.2.2. Few [ ]
6.2.3. Adequate [ ]
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Q7. Did your school have the following:
7.1. Primary school library
7.1.1. Yes [
7.1.2. No [
7.2.Primary school laboratory
7.2.1. Yes [
7.2.2. No [
7.3.Secondary school library
7.3.1. Yes [
7.3.2. No [
7.4. Secondary school laboratory
7.4.1. Yes [
7.4.2. No [
Q8.
8.1.Primary
8.1.1. I do not know
81l2. Pri mary te

81l3.Secondary
8.1.4. Bachelors degree
8.2.Secondary

8.2.1.
8.2.2.
8.2.3.
8.2.4.
8.2.5.

| do not know
Pr i

Secondary

mary te

Bachelors degree

Masters degree

What were the qualifications of most (  70%) of your teachers:

]
]

[ ]

Certific

teachprst
[ ]

~

[¢

acherpeg

di pl omg

[ ]
itk er ¢ Tert

teachprst di pl omg

[ ]
[ ]
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Q9. Has your education been helpful in your execution of daily

activities?
9.1.Yes [ ]
9.2.No [ ]

Q10. In what four major ways would you say your education has been

helpful? (please indicate)

100, [ ]
10,2, [ ]
10,3, [ ]
104, [ ]
Q11. How often would you say you read (any reading material)?
11.1. Not at all [ ]
11.2. Sometimes ( 4 times in a 6 months) [ ]
11.3. Often (at least once in a week) [ ]
11.4. Very often (at least once in a day) [ ]
Q12. If you read, what materials do you most often read?
12.1. Religious materials [ ]
12.2. Political materials [ ]
12.3. Work related materials [ ]
12.4. Anything interesting [ ]
12.5. Anything as the need arise [ ]

Q13. With your currently attained education, are you considering
furthering your studies?
13.1. Yes [ ]
13.2. No [ ]
Q14. Howoold are you? ....cccoeeveeeieeeeiieeieeeee
Q15. Where have you spent most of your life?
15.1. In the rural area [ ]
15.2. In the urban area [ ]
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EMPLOYMENT, INCOME, & RESIDENCE

Q16. What are you currently doing?

16.1.
16.2.
16.3.
16.4.

Unemployed
Self-employed
Employed
Retired

Q17. What is your occupation?

17.1.
17.2.
17.3.
17.4.

Unskilled (e. g maid, farm labourer, etc)
Semi-skilled (e. g plumber, bus driver, etc)

Skilled (e. g, accountant, physician, etc) [

Specialist (e. g consultant, economic analysts)

Q18. What is your income per year?

18.1.
18.2.

Less than K12 million
K12 million and above

Q19. Where do you currently live?

19.1.
19.2.
19.3.
19.4.

Low cost rural area (e. g village)
Hi gh cost rural area
Low cost urban area (e. g high density area)

High cost urban area (e. g low density area)

LANGUAGE & TECHNOLOGY

Q20. What is your mother tongue?

20.1.
20.2.
20.3.
20.4.
20.5.

Bemba
Chewa
Tonga
Lozi

Other (please indicate)...........cccceeeveeeeviennnnnnnn.
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Q21. From a scale of 1 to 5 rate your knowledge of your mother
tongue.

21.1. 1. very poor [ ]
21.2. 2. poor [ ]
21.3. 3. fair [ ]
21.4. 4. good [ ]
21.5. 5. very good [ ]

Q22. Apart from your mother tongue list any other languages that
you speak (List them in the order of frequency of use).
GRUAURUAURUAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
GRUAURUAURUAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
GRVAURURVRURURVAUAURVAUAURVRUAURVAUAURVRUAURVRUAURVRURURVAY
GRVAUAURVAURURVAUAURVAUAURVRUAURVAUAURVRUAURVRURURVRURURVAY
GRUAURUAURUAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
GRUAURUAURUAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
GRVAUAURVRURURVAUAURVAUAURVRUAURVAUAURVRUVAURVRURURVAVRURVAY
GRVAURURVRURURVAUAURVAUAURVRUAURVAUAURVRUAURVRUAURVRURURVAY
GRUAURVAURVAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
GRUAURUAURVAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVAURVAY)

Q23. How much do you know each of the languages you have listed
above? (Rate yourself on a scale of 1 to 5 for each of the
languages you have listed above.)

23.1. 1. very poor [ ]
23.2. 2. poor [ ]
23.3. 3. fair [ ]
23.4. 4. good [ ]
23.5. 5. very good [ ]
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Q24. Of the languages you just mentioned which of them do you
frequently use?
GRUAURUAURVAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
vuvuuuovooloououuuvollouuuLLOOUUUULUOOUUUULU
gvuvuuuovldololouuuvollouUuuLLUOOUUUULUOOUUUULU
GRUAURUAURVAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
GRUAURUAURVAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVAURVAY)
vuvuuuovooldouuuoollouUuuLUOUUUULUOUUUULU

Q25. At what age did you acquire the languages you speak?
GRUAURUAURUAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
vuuovooldouuuvuoollouuuLLOOUUULUOOUUUULU
gvuuoodldouuuuollouuuLLOOUUULUOOUUUULU
GRUAURUAURUAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
GRUAURUAURUAURVAURVAURVAURVAURVRURVRUAURUAURUAURUAURVRURVAY)
NVRVRVAVAURURURURVAVAVAURURURVAVAVAURURURURUVRVAURURURURVAY

Q26. How much would you say you use the English language in

communicating?

26.1. Rarely (just know and use one or two words) | ]
26.2. Sometimes (only in formal situations) [ ]
26.3. Often (at least in one conversation in a week) [ ]
26.4. Very often (in almost all my conversations) [ ]
Q27. How often do you use computers?
27.1. Not at all [ ]
27.2. Sometimes (less than 4 times in a year) [ ]
27.3. Often (at least once in a month) [ ]
27.4. Very often (at least once in a week) [ ]

Thank you for your cooperation and contributions
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