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Abstract
Background: This study deals with Health Related Quality of Life (HRQoL) of children living with HIV/AIDS in Zambia. The study was
undertaken in Zambia as a sub-component of the randomised clinical trials for paediatric antiretroviral regimen, designed to test the
efficacy of the drug. The purpose of the study was to determine the extent of change in well-being of children with HIV/AIDS resulting
from the administration of the FDC drug as well as the acceptance and tolerance of the medication of the drug.
Method: For purpose of HRQoL measurement, all the relevant data were collected at the following end points after randomization: (1)
Pre-trial; (2) Follow up; and (3) End line of the trials. A sample of 211 children were selected. The ARV administration was monitored on
a continuous basis through clinic visits and home visits by both the guardians and clinicians.
The PEDsQLTM Questionnaire was used in this study. Based on this, ordered Probit regression models using time and staging of HIV/
AIDS respectively as dependent variables were used for the analysis.
Results: The severity of ill-health (measured by low CD4 counts) impacts upon HRQoL the most. The administration of the specially
formulated paediatric ARVs to children with HIV/AIDS brings about an improvement in HRQoL of the children. The improvement in the
quality of life is relatively high allowing these children to perform physical, psycho-social and cognitive functions and roles with minimal
differences with the performance of these functions by children that are HIV/AIDS negative.
Conclusion: These findings mean that since improving the welfare and well-being of children living with HIV/AIDS can contribute
significantly to social and economic welfare, the Government should continue not only to provide ARVs, but ensure universal access to
ARVs by children living with HIV/AIDS.
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Introduction
This study assesses the Health Related Quality of Life (HRQoL) of
Children living with HIV/AIDS in Zambia. According to Fairclough
and Diane [1], HRQoL refers to a person’s expected social, physical and
emotional well-being and how medical conditions or treatment affects
any of these individually or collectively. Others, such as Patrick and
Erickson [2], adopt a broader approach in which HRQoL is understood
to mean the value assigned to duration of life as modified by the
impairments, functional states, perceptions and social opportunities
that are influenced by disease, injury, treatment or policy.
This HRQoL study was undertaken in Zambia as a sub-component
to the randomised Phase III clinical trials for paediatric antiretroviral
regimen. The study, called the ‘Children with HIV in AfricaPharmacokinetics and Adherence of Simple Antiretroviral Regimens
(CHAPAS I Trial’, Chapas Protocol (July 2006) was the first of its
kind being done using generic formulations of ARVs. Following the
clinical trials, case management of HIV/AIDS has since seen some
changes. Paediatric treatment guidelines for HIV and AIDS now
recommend expanded early access to and initiation of antiretroviral
drugs in children in low resource settings. It is now recommended that
initiation can be made given “CD4 threshold of 500 cells/mm3 or less.
Priority should, however, be given to individuals and those with CD4
count of 350 cells/mm3 or less.” (p 25 WHO Consolidated Guidelines
on the Use of Antiretroviral Drugs for Treating and Preventing HIV
Infection: A Public Health Approach). These recommendations are
a product of, among other things, clinical trials conducted earlier to
make available and ensure access of children to paediatric formulation
of ARVs. Children had previously been given adult formulated ARV
based on what was available at the time. The drug available at the
time was triomune which would be broken for purposes of paediatric
administration. A new fixed dose combination [3-5] (FDC) drug,
pedimune, was developed combining nevirapine, stavudine and
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lamivudine, for paediatrics. The clinical trials were designed to test the
efficacy of the drug. The purpose of these trials, in terms of HRQoL, was
to among other things,
• Describe the toxicity (e.g., rash, hepatic toxicity) that may be related
to NVP when NVP is initiated at full dose versus half dose, in order
to determine the necessity for dose escalation in African HIVinfected children using fixed dose combinations (FDCs);
• Describe changes in mortality, disease progression, hospital
admission rates and laboratory markers (CD4 present, haemoglobin,
viral load as measured by plasma HIV RNA) before and after ART.
The above elements represent a change in individual status and
well-being that is a function of the CD4 count. Specifically, the purpose
of the HRQoL study is to determine the extent of change in well-being
as well as the acceptance or tolerance of the medication of the drug,
for instance in terms of palatability and other related characteristics
by the children. In addition if there are these effects, the study seeks
to determine how significant these are in terms of affecting the daily
existence of the patients.
HRQoL analysis serves several functions. In this study, we focus on
one key function. It is the changes or lack of changes in HRQoL that
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forms the grounds for rejection, adoption or continued consideration
of a treatment intervention. Survival is a logical outcome of a relatively
successful treatment or medication. The HRQoL approach considers
disease progression and survival outcomes as they are captured in a
clinical trial.

Materials and Methods
Study design, participants and sampling

including any ART given to prevent mother to child transmission,
and they further fulfilled the following conditions:
• They met one of the WHO criteria for initiating treatment which
included either of:
• CD4 < 15% if > 18 months of age, or < 20% if < 18 months of age.
• WHO paediatric stage 4 or severe stage 3 disease, regardless of CD4
%;

The data collection was made at the following points (1) Pretrial commencement (2) Follow up or what may be considered as
baseline and midline or and (3) End line of the trials. The pre-trial data
comprised the following data:

• WHO paediatric stage 2 disease with consideration of CD4 % (<15
for children > 18 months, <20 for children < 18 months).

Blood samples for HIV antibody testing, full blood test (FBT) and
a filter paper sample of all children whose parent(s)/carer consented
for the child to have an HIV test. All children showing HIV antibody
positive had CD4 cell counts taken.

1. Children who were unwilling or could not regularly attend the

Data obtained following randomisation, included:

1. Clinical data, including weight, height, head circumference,

previous hospital admissions, and clinical signs of HIV infection
(see Form 2).

2. Resistance testing using a throat swab sample to Streptococcus
pneumoniae.

3. Demographic data, including place of residence, number of children
in the household, and level of mother and father’s education. At
discharge, a study nurse will accompany the child to his/her home
to establish the place of residence.

Follow up was conducted through clinic and home visits. During
these visits clinical examinations for bacterial infections, malaria
parasites and full blood count were obtained. During the home
visits in particular, the patients state of health was assessed as were
adherence and storage of medications. Children also received vitamin
A supplementation as appropriate.

The exclusion criteria were the following:
CHAPAS trial centre;

2. Children who faced severe laboratory abnormalities (contraindicate

NVP based regimen), i.e., serum creatinine > 5 times upper limit of
normal (ULN) or aspartate aminotransferase (AST) or ALT > 10
times ULN;

3. If they had active opportunistic infection and/or serious bacterial
infection at the time of study entry including TB (children may be
enrolled after the acute phase);

4. If they had current treatment with any medication known to be

contra-indicated with any of the drugs prescribed for the patient’s
ART-therapy in this trial, including rifampicin.

211 children were enrolled in a 1:1 ratio to start with Pedimune at
either full dose on a twice daily schedule or on a dose escalation schedule
of once a day administration for 14 days which is subsequently scaled
up to full dose, with the latter schedule having a 50 per cent of normal
dose of NVP. Enrolment took place over a 12 month period and followup continued until the last randomised child had completed a 48 week
schedule.

Methods and study instruments

The safety of the antibiotic regimen was an important concern of
the study. Adverse reactions wherever possible were recorded and the
parents or guardian were informed if it was suspected that the trial
medication was having adverse reactions on the subject especially
in cases of skin rash. Guidelines for the management of adverse
reactions were developed and made available for the clinical trials
team. Consequently, a recording of any serious adverse events (such as
hypersensitivity reactions or hepatitis) possibly attributable to the trial
drugs was done.

The instrument used in the study was the Paediatric Quality of
Life InventoryTM (PedsQLTM). This instrument is designed to cover the
following set of scales:

Inclusion and exclusion criteria

The instrument has been tested for validity, feasibility and reliability
[6,7]. The PedsQLTM is a modular oriented tool designed for assessment
of HRQoL in both chronic and acute conditions (http://www.pedsql/
org/about_pedsql.html). It integrates both generic core scales and
disease specific modules as a unified measurement tool.

The paediatric subjects for the study were chosen on the basis of
inclusion and exclusion criteria.
The inclusion criteria were the following:

1. They were between 6 months to 14 years inclusive;
2. The parents or guardians as well as children where appropriate, gave
informed consent.

3. The children were HIV-positive, as determined by positive antibody

test in children aged more than 18 months or positive proviral DNA
in children less than 18 months.

4. The children were previously untreated with antiretroviral,
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• Physical functioning,
• Emotional functioning,
• Social functioning, and,
• School (cognitive) functioning.

The PedsQLTM used in the study comprises 23 items of Generic
Core Scales designed to measure the core dimensions of health and
role (schooling) function. There are four multidimensional Scales and
three Summary Scales. Based on this, the following Repeated Measures
Model (that is, a model in which time is regarded as a categorical
variable and not as a continuous variable as in a Growth Curve Model)
was adopted for the regression analysis. The Repeated Measures Model
makes reference to specific time periods when data collection occurs.
Repeated Measures Model assumptions:
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m=group type

Relation

Frequency

Percent

Cumulative
frequency

Mother

361

65.28

65.28

Father

26

4.7

69.98

Brother

16

2.89

72.88

Sister

17

3.07

75.95

Aunt

58

10.49

86.44

Uncle

10

1.81

88.25

Cousin

11

1.99

90.24

Maternal grandmother

42

7.59

97.83

Paternal grandmother

6

1.08

98.92

Maternal grandfather

2

0.36

99.28

Paternal grandfather

1

0.18

99.46

other

3

0.54

100

Total

553

100

i=individual in study
j=assessment of ith subject in study
From the above, the model is developed as:
Ymij, corresponds to the jth observation of HRQoL on the ith
individual in the mth group. When there does not exist a need for
group distinction the indicator, m can be dropped.
A general linear model for the HRQoL outcomes which is applied
to the Repeated Measures Model can then be expressed as:
Yij=Xij β+εij
Where,
Yi=the complete data vector of n planned observations of the
outcome for the ith individual, which includes both the observed data
and missing data i.e., Yiobs and Yimis.
Xi=the design matrix of fixed covariates corresponding to the
complete data (Yi).
β=the corresponding vector of fixed-effects parameters
εi=the vector of residual errors

Background data of the cohort
In Tables 1 and 2 the salient characteristics of the children are
given. Table 1 shows the share of children by the relationship to
their guardian. Table 2 shows the demographic and socio-economic
structure of the respondents. For instance, the table shows frequency of
facility visits, mean expenditures on key items by household’s among
others. The mean age was 10 years while the range was between 4.1
and 14.9 years. The mean visit to the health centre is 1 and the range
lies between 0 and 8, reflecting the tendency of the trial to provide
specialised nursing and physician visits to the children on a fixed basis
and for the children to report to the clinical trials clinic on a regular
basis. The clinic visits were outside of these scheduled visits, when they
were undertaken.
65% of the respondents were living with their biological mothers,
by far the largest number. The next significant guardians were the aunt
and maternal grandmother, who between them accounted for 18%
with all others balanced out with the remaining 16%. Interestingly
fathers only accounted for an estimated 4.7%. Following on that, an
estimated 85% of the children continued to be cared for by the person
given as the guardian (Table 1 and 2).

Data Analysis and Results
Based on the interviews, the analytical results are shown below. As
can be seen from Table 3, the mean score for the scales range rather
highly between 88 and 98 for the physical, emotional, social, school,
psycho-social and total scores. The minimum scores start at 30 for
school functioning followed by 34 for physical functioning. These
results compare with a similar study undertaken by the Paediatric
AIDS Clinical Trials Group Protocol 219 Study Team [8] as shown in
Table 4.
Cronbach’s α was used as a measure of internal reliability. The
α results are given in Table 5 and show an acceptably good level of
reliability.
In here, one other important result is that there are no discernable
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Source: Authors’ estimates from CHAPAS data set
Table 1: Primary guardian of the child.

Variable

Observations (repeated
measurements)

Mean age

Minimum
age

Maximum
age

Age

694

10.04196

4.15332

14.90212

Height

4812

106.828

48

166.4

Weight

4812

18.90039

2.8

52

Visithc

4392

0.084016

0

8

Stage

751

3.10253

2

4

CD4

1725

907.84

1

4000

CD4P

1718

23.4851

0

82.9

Totlym

1737

3959.013

638

23387

Totlymp

1737

48.89764

7.8

80.5

Rooms

553

3.886076

1

13

Expmeal

553

77153.14

0

884000

Expschool

476

133276.3

0

6500000

Expenergy

553

90916.82

0

800003

Source: Authors’ estimates from CHAPAS data set
Variables: age = age in years; height = height in centimetres (cm); weight =
weight in kilogrammes (kg); visithc = number of visits to the health centre; cd4
= cd4 count; cd4p = cd4 percentage; Totlym = total lymphocyte; Totlymp = total
lymphocyte percentage; rooms = number of rooms in dwelling unit/house; Expmeal
= total monthly household expenditures on meals; Expschool = monthly household
expenditure on education; Expenergy = monthly household energy expenditures
Table 2: Selected metrics of children.
Scale
domain

Observations

Mean score
(Percentage)

Standard Minimum Maximum
deviation
score
score

Physical
Functioning

721

93.99

10.4

34

100

Emotional
Functioning

721

98.5

4.99

60

100

Social
Functioning

119

97.77

5.02

75

100

School
Functioning

658

87.78

12.53

30

100

Psychosocial
Functioning

101

94.50

6.41

67

100

Total Scale
Scores

101

95.12

6.24

58

100

Source: Authors’ calculations
Table 3: Domain scores.
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differences in the extent of HRQoL by gender as shown in Table 6
below.
The results of the ordered probit regression model using time and
HIV staging as categorical dependent variable are shown in Tables 7
and 8 respectively.

Further Interpretation and Discussion of Results
Table 7 above shows that the changes in HRQoL are positively
related to time. The interpretation of this is associated with the low
levels of CD4 at the time of initiation of ART. Based on the existing
guidelines ART was initiated when CD4 count was in the region of 200250 or even lower in some cases. The average response shows that there

was general improvement in the end points and outcome particularly
in relation to CD4 count and mortality of the respondents. The results
also show that there is a negative response associated with weight
and total household expenditures-a rather counterintuitive outcome.
However, these results are not significant.
In Table 8, the values cut 1 (-2.07) and cut 2 (1.66) correspond to
the HIV state showing that response of -2.07 corresponds to the staging
of HIV that is the lowest and cut 2 value of 1.66 corresponds to staging
above 1. The variables totalexp and cd4 count are not significant in the
regression. The variables psychosocfn, weight, physfuntion and height
show that individuals are likely to have lower staging of HIV/AIDS.

HRQoL domain

Observations

Mean score

Standard deviation

Health Perceptions (Total score)

940

83.3

17.8

72.2

Physical Functioning

940

100

29

75

100

Emotional Functioning/Psychological
Functioning

940

83.9

15.9

69.6

92.9

Social Functioning
School Functioning

940

80

23.1

60

100

HIV Symptoms

940

95

10.4

88

98

Source: Storm D S et al, (2005)

Median score(Q1-Q3)

Table 4: Comparative results.

Domain/Scale Item

Cronbach’s α score (%)

Physical functioning

86

Emotional functioning

70

Social functioning

70

School functioning

80

Total score

80

Source: Authors’ computations

Domain/Scale

94.4

Table 5: Reliability: Cronbach’s α.
Observations

Mean

Standard deviation

Minimum

Maximum

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Physical functioning

631

585

96

95

7.95

9.5

44

41

100

100

Emotional functioning

631

585

98

98

5.66

6.7

65

60

100

100

Social functioning

631

585

98

98

4.2

5.7

70

70

100

100

Psycho-social
functioning

573

520

94

95

6

7

62

67

100

100

Total score

573

520

95

96

6.2

6.7

56

58

100

100

Source: Authors’ computations

Table 6: Comparative Male to Female Scores.

Nomweek

Coefficient

Standard Error

z

P>|z|

Physfuntion

0.030261

0.004398

6.88

0

Emotfuntion

0.078796

0.007528

10.47

0

Socfuntion

0.036126

0.007464

4.84

0

Psychosocfn

0.006752

0.007113

0.95

0.342

Visithc

-0.20445

0.08362

-2.45

0.014

Sex2

0.030451

0.049919

0.61

0.542

Totalexp

-2.71E-07

4.91E-08

-5.52

0

cd4

0.000108

6.36E-05

1.7

0.089

Height

-0.02406

0.004945

-4.87

0

Weight

0.05216

0.00971

5.37

0

Notes: Nomweek = time in intervals of HRQoL interviews and capture of haematological data, phyfuntion = physical functioning, emofuntion = emotional functioning,
Socfuntion = social functioning, psychosocfn = psychological and social functioning, schfuntion = school (cognitive) functioning, visitch = number of visits to the Health
centre (clinical trial), sex2 = male or female, totalexp = total household expenditure,
Cd4 = CD4 count, height = height of respondent, weight = weight of respondent,
Table 7: Ordered Probit Regression Model Using Time as a Categorical Dependent Variable.
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Variables  
Dependent
Stage

Coefficient

Standard Error.

z

P>|z|
0.432

Independent
Physfuntion

-0.00444

0.005648

-0.79

Emotfuntion

0.033229

0.009217

3.61

0

Socfuntion

0.007553

0.00953

0.79

0.428

Psychosocfn

-0.00775

0.01016

-0.76

0.446

Visithc

0.033794

0.116397

0.29

0.772

Sex2

-0.06064

0.07275

-0.83

0.405

Totalexp

-5.29E-07

6.81E-08

-7.77

0

CD4

0.000612

9.05E-05

6.77

0

Height

-0.01112

0.007298

-1.52

0.128

Weight

-0.0483

0.014506

-3.33

0.001

Cut1

-2.07089

1.023028

Cut2

1.662964

1.020458

Notes: phyfuntion = physical functioning, emofuntion = emotional functioning, Socfuntion = social functioning, psychosocfn = psychological and social functioning,
Schfuntion = school (cognitive) functioning, visitch = number of visits to the Health centre (clinical trial), sex2 = male or female, totalexp = total household expenditure, Cd4
= CD4 count, height = height of respondent, weight = weight of respondent, Stage = HIV/AIDS stage at time of initiation of clinical trial
Table 8:Ordered Probit Regression Analysis with Staging of HIV/AIDS as categorical dependent variable.

Conclusion
HRQoL is an analytical method that has been scarcely applied with
respect to not just children but adults as well. Reference to HRQoL
studies within the sub-region has been limited to Zimbabwe and South
Africa, and even in these cases the studies are limited to the adult
population only. This is, therefore, the first study of its kind in Zambia.
Our study provides evidence of the contribution of ART to the
desired outcomes through the improvements made in the quality of
life. The various elements of the quality-of-life dimensions which affect
cognitive abilities and physical and social-psychological functionality
demonstrate improvements or added benefits for the beneficiaries of
paediatric ARVs in comparison with a situation characterized by the
absence of ARV interventions.
The above results provide a strong advocacy for the government
not only to continue providing ARVs but to ensure universal access to
the ARVs by children living with HIV/AIDS in Zambia.
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