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) ) Abstract: Problem Statement: The side effects of antiretroviral drugs are prevalent, but the
Ar_tlcle_ History effects of antiretroviral on cardiovascular diseases have not been documented. Limited data
iece've?j-_ ;gﬁiggg is available on the effects of antiretroviral on cardiovascular diseases. Study Population:
ccepted: 25.11. This study was conducted on wistar rats subjected to antiretroviral treatment. Objectives:

Published: 15.12.2020 . . . . . . .
To evaluate the effect of administration of antiretroviral drugs on cardiovascular diseases in

Journal homepage: Rattus norvegicus, western Kenya. Methodology: This was a randomized controlled
https://www.easpublisher.com experimental study. 72 wistar rats will were randomly assigned into 5 groups of 10 rats
each. Each group was subjected to a specific treatment. The rats were distributed in six

Quick Response Code groups namely C1, C2, C3, C4, C5 and C6. Each group had twelve (12) samples under

observation. C1 there is no treatment undertaken i.e. ARVs were not administered, while
the other five groups had different ARVs or combinations of ARVs administered. Different
types of ARVs were applied and record taken on HBALC percentage, Insulin levels, HB
levels and hsCRP. Results: The association between variables was investigated using
:ﬁ‘-l Pearson product moment correlation coefficient. The results revealed that all variables were
positively correlated. There was a moderate positive correlation between HBAL1C and
Insulin (r = 0.392, p <.001). Small relationship existed between HB and insulin (r = 0.166,
p < .001), and HBA1C and HB (r = 0.173, p < .001). There was low risk of hsCRP
(<0.50mg/L) in all the samples. Conclusion: The administration of antiretroviral drugs in
wistar rats has low risk of hsCRP.
Keywords: hsCRP Increased Risk Rattus norvegicus.
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the high sensitivity CRP assay) was found more
INTRODUCTION frequently among HIV-infected patients (59 versus 39

percent). In an adjusted model controlling for age, sex,
race, hypertension, diabetes and dyslipidemia, the risk
for acute myocardial infarction was increased more than
fourfold among patients with HIV infection and
elevated CRP when compared with patients with neither
risk factor. There was no association between CRP
level and HIV viral load or CD4 cell count, but protease
inhibitor use was associated with high CRP levels.
Hence there is a growing need for simplifying HIV
treatment protocols and for having cheaper alternatives
for monitoring disease activity.

C-reactive  protein(CRP) is the most
extensively studied of numerous inflammatory
biomarkers  potentially  linked to  underlying
atherosclerosis in the general population, among whom
elevations in CRP are associated with an increased risk
of cardiovascular events independent of traditional risk
factors.

HIV infection, particularly in men, has been
associated with increased CRP levels when compared
with uninfected controls [1]. Furthermore, in a study of
922 HIV-infected patients followed for five years, a
high CRP was independently associated with increased
overall mortality [2]. With regards to the specific
morbidity of cardiovascular disease, the association
between CRP levels and myocardial infarction (MI) risk
in HIV-infected patients was evaluated in a study of a
large hospital database that included 487 HIV-infected
and 69,870 HIV-uninfected patients [3]. High CRP (any
value exceeding the upper limit of normal of the
standard assay or any value in the highest quantile of

The effect on antiretroviral therapy (ART) in
general on CRP is unclear, with some studies showing
an increase [4] and others showing a decrease [5].
Changes in CRP level may depend on the particular
agent used [7]. In a study of 244 patients who had been
randomly assigned to initiate one of four ART
regimens, increases in CRP at weeks 24 and 96 were
observed with regimens containing abacavir-
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lamivudine, particularly when used with efavirenz, in
contrast to stable levels with tenofovir-emtricitabine or
boosted atazanavir [6]. This finding was notable
because of an apparent increase in myocardial
infarction risk seen with abacavir in a large cohort of
HIV-infected patients). However, the study did not
analyze the association of such changes in CRP with
cardiovascular events, and in fact, the two participants
who experienced a myocardial infarction during the
study period were receiving tenofovir-emtricitabine and
efavirenz. It is unclear whether the association between
CRP and cardiovascular events in HIV-infected
individuals differs from that among the uninfected
population [8].

High-sensitivity C-reactive protein (hsCRP)
has been thought to be a potential solution for both
these problems. Since hsCRP is considered to be a
potential biomarker for predicting long term disease
progression and CVD risk, also considered as a marker
for predicting mortality and as a tool for routine
monitoring of disease activity. hsCRP has the potential
to replace traditional costlier measures like CD4 count
and HIV RNA load etc. This study measured hsCRP as
a potential biomarker for predicting cardiovascular
events with other markers such as HBA1C, HB and
insulin under in Rattus norvegicus administered with
antiretroviral drugs.

MATERIAL AND METHODS
Study Site and Design

This study was conducted within the medical
physiology and zoology departments of Maseno
University in Kisumu County, Kenya. 72 wistar rats,
aged 4-5 months weighing 280+20g were randomly
selected at the university of Nairobi animal house. This
study was a randomized controlled experimental study
in which 72 wistar rats were randomly assigned into 5
groups of 12 rats each. Each group was subjected to a
specific antiretroviral treatment. The rats were kept for
two weeks to acclimatize in their new environment at
the Maseno university physiology laboratories. Each
animal was weighed and given a serial number ranging
from 1 to 10 for each group and labeled appropriately.
Their baseline random blood glucose was measured by
a glucometer and recorded. Any animal that was to be
found to have a random blood glucose levels of more
than 16mM/L was to be retested again and if confirmed
was to be excluded from the procedure and replaced.
This parameter was used as a threshold for diagnosing
hyperglycemia.

STubpy METHODS

The study had a population of 72 wistar rats
that were distributed in six groups namely C1, C2, C3,
C4, C5 and C6. Each group had twelve (12) samples
under observation. Cl1 there was no treatment
undertaken i.e. ARVs were not administered, while the

other five groups had different ARVs or combinations
of ARVs administered. Different types of ARVs were
applied and record taken on HBALC percentage, Insulin
levels, HB levels and hsCRP. The wistar rats were the
experimental/study animals (animal model). The other
main materials for this study included: Lopinavir
/Ritonavir [200/50 mg] tablets, Atazanavir/Ritonavir
[300/100mg] tablets, Hesperidin/Diosmin [450/50 mg]
tablets.

RATS

72 wistar rats were randomly assigned into
five groups of 12 animals and treated as follows. Grou
1;.10 rats —were fed on normal rat diet and used as the
control group for the duration of the experiment [28
days].Group 2; 10 rats —were placed on normal diet plus
lopinavir/ritonavir at dose of 20/5 mg/kg body weight
administered twelve hourly for 28 days.Group 3; 10 rats
- were placed on normal diet plus Atazanavir/Ritonavir
30/10 mg /kg body weight administered twelve hourly
for 28days.Group 4; 10 rats- were placed on normal diet
plus Lopinavir/Ritonavir at a dose of 20/5 mg/kg body
weight plus Hesperidin/Diosmin 45/5 mg /kg body
weight coadminstered twelve hourly for 28 days.Group
5;10 rats- were placed on normal diet plus
Atazanavir/Ritonavir at a dose of 30/10 mg/kg plus
Hesperidin/Diosmin  45/5 mg /kg body weight
coadminstered twelve hourly for 28 days.

Ethical Considerations

This study involved the use of animals.
Permission was obtained to use the animals as
experimental models from the ethical review board on
the use of laboratory animals from the institute of
primate research [IPR] / The University of East Africa,
Baraton.

STATISTICAL ANALYSIS

Data analysis was done using SPSS version
22.0. Categorical variables were summarized as
frequencies (percentage), while the continuous variables
were summarized as median (interquartile range).The
association between variables were investigated using
Pearson product moment correlation coefficient.
Normality test was used to asses normality of variables
first the original means statistic and 5% trimmed means
statistic of variables in the study were compared.

RESULTS

The research study investigated the association
between ARVs and cardiopathy. There were six groups
in this study labelled C1, C2, C3, C4, C5 and C6. C1
there was no treatment undertaken i.e. ARVs were not
administered, while the other five groups had different
ARVs or combinations of ARVs administered. Each
group had 12 samples under observation. Table 1 shows
the different ARVs administered.
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Table-1: ARVs administration in groups0-

Group | ARVs Administered

Cl NO TREATMENT

C2 Lopinanavir/Ritonavir

C3 Atazanavir/ritonavir

C4 Lopinavir/Ritonavir + diosmin/hesperidin
C5 Atazanavir/Ritonavir +diosmin/hesperidin
C6 Diosmin/hesperidin

Majority of the samples had HBAILC
percentage range between 4.01 — 6.0%. Normal range
of HBAL1C was between 4 - 6%. HBA1C results are
presented on table 2.

Table-2: HBALC percentage

Percentage Number
<4.0 16
4.01-6.0 52
>6.01 4

Total 72

The insulin level for the samples with <4.0
HBALC ranged between 12.1 — 20.9mU/L indication a
normal level. HB ranged from 7.5 — 17.0g/dl. Those
that were <11g/dl were three from C5 where
Atazanavir/Ritonavir +diosmin/hesperidin ARVs were
administered. There was low risk of hsCRP
(<0.50mg/L) in all the 16 samples.

The 52 samples with 4.0 - 6.0% HBALC had
insulin range from 14.2 — 24.1g/dl. Nine of the samples
registered insulin range above normal of 22.4 — 24.1g/dI
and came from C2 and C3 where Lopinanavir/Ritonavir
and Atazanavir/ritonavir ARVSs were administered
respectively. HB levels ranged between 7.8 — 17.5g/dl.
Four of the samples registered HB range of 16.4 —
17.5g/dl and came from C2 and C4 where
Lopinanavir/Ritonavir and Lopinavir/Ritonavir +
diosmin/hesperidin ARVs were administered. HB levels
were not registered in 4 of the samples among the
52.There was low risk of hsCRP (<0.50mg/L) in all the
remaining samples (48).

Samples that registered HBA1C >6.0% were
four with insulin levels range of between 6.01-6.44
mU/L and came from C2 where Lopinanavir/Ritonavir
ARVs were administered. HB levels were normal
ranging from 13.7 — 14g/dl and had low risk of hsCRP
(<0.50mg/L). The distribution between groups is
presented in table 3.

Table-3: The distribution between groups

<4.0%

C1 1
C5 6
C6 9
4.0 -6.0%

C1 11
C2 8
C3 12
C4 12
C5 6
C6 3
6.0 and >

C2 4

Insulin

The insulin levels in the study range from
12.1mIU/L to 24.1mUJL. the expected normal range of
insulin is 3.3 — 22.1mU/L. Only 13 samples were above
22.1mU/L  and were in two groups where
Lopinanavir/Ritonavir and Atazanavir/ritonavir ARVs
were administered. The HBALC in the 13 samples
ranged between 4.87% and 6.44%. The HB level in the
13 samples ranged from 13.4 — 17.5g/dl. Two samples
that registered above normal with 17.5g/dl were from
C2 where Lopinanavir/Ritonavir ARVs were
administered. The hs-CRP remained <0.50mg/L
indicating a low risk of CVD.

The rest 59 samples were within normal range
of insulin. HBA1C of the 59 samples ranged between
3.01 — 5.98% of which 16 samples registering <4%.
This included C1(1) where no treatment was done, C5
(6) where Atazanavir/Ritonavir +diosmin/hesperidin
ARVs were administered and C6 (9) where
Diosmin/hesperidin  ARVs were administered. HB
levels registered range from 7.5 — 17g/dl.

The distribution of those above normal was as shown in
table 4;

Table-4: Distribution of Insulin above normal

Insulin Level above 22.1mU/L

C2 9

C3 4
Hemoglobin

There is no result from six (6) samples on HB.
They were distributed as follows;

Table-5a: Hemoglobin Distributions

Group HB
Cc2 2
C3 1
C4 1
C5 1
C6 1

Normal range is 11 — 16g/dl

© East African Scholars Publisher, Kenya

213



Iddah M. Ali et al.; EAS J Pharm Pharmacol; Vol-2, Iss- 6 (Nov-Dec, 2020): 211-219

Table-5b: Hemoglobin percent Distributions

Percentage Number
<11g/dl 4

11 -16g/dl 56
>16g/dl 6

Total 66

All the samplers where the HB <11 came from C5 and

they were four

Table-5¢: Hemoglobin Distributions

>11g/dl

C5 4
11— 16g/dl

C1 12
C2 7
C3 11
C4 10
C5 7
C6 9

16.01g/dl and >

C2 3
C4 1
C6 2

All the samples registered a hs-CRP level of
<0.50mg/L. this implies a low risk of CVD (heart
disease)

Correlations

The associations between variables were
investigated using Pearson product moment correlation
coefficient. The results revealed that all variables were
positively correlated. There was a moderate positive
correlation between HBALC and Insulin (r = 0.392, p <
.001). Small relationship existed between HB and
insulin (r = 0.166, p < .001), and HBA1C and HB (r =
0.173, p < .001). Results using all three variables are
presented in Table 6.

Table-6: The association between variables

Correlations
HBA1C Insulin HB
Pearson Correlation HBA1C - - -
Insulin .392** - -
HB 173 .166 -

**_ Correlation is significant at the 0.01 level (2-tailed).

Normality Assumption Tests

To assess normality of variables first the
original means statistic and 5% trimmed means statistic
of variables in the study were compared. This was to
check whether extreme values had a strong influence on

the means. It was revealed that there were no much
differences between the means as shown in Table 7,
which is an extract from Appendix 1. Therefore
extreme values influence on the original means of
variables was minimal.

Table-7: Variable Original Means and 5% Trimmed Mean Comparison

Statistic
Original Mean | 5% Trimmed Mean | Difference
HBA1C 4.6382 4.6382 00
Insulin 20.4747 20.6377 -0.163
HB 12.6613 13.1128 -0.4515

Research Data (2019)

After comparing the original means and 5%
trimmed means of the variables, the results of the
Kolmogorov-Smirnov statistic was checked. For two
variables, value > 0.05 (Appendix 5) were registered,
suggesting a violation of assumption of normality. This
prompted further investigations by assessing skewness
and kurtosis.

Skewness and kurtosis values for the variables
were checked and all the variables (HBA1C persuasion
-0.193, Insulin -1.256 and HB -2.117 were negatively
skewed. Kurtosis value for HBA1C was negative (-
0.871) while the other variables registered positive
values (Insulin 2.470 and HB 3.861). Since all the
kurtosis values were more than 0, it suggested that the

distribution was relatively peaked, hence the risk of
underestimation of variance was reduced.

Further investigation involved computing Z
scores for skewness and kurtosis. The computed results
revealed that HBALC (|Zskewness| = |- 0.682| < 1.96) was
normal. However, the Z score values for Insulin
(IZskewness| = |- 4.438| > 1.96) and HB (|Zsewness| = |-
7.481| > 1.96) violated normality as their |Z score| of
skewness were above 1.96. The Z score of kurtosis for

interpersonal persuasion (|Zguroesisl = |- 3.402| > 1.96),
subliminal persuasion (|Zyurosis] = |- 10.606] > 1.96) and
consumer involvement (|Zyurosis| = |- 7.510| > 1.96) also

moved away from normality. The results of skewness
statistic (Zskewness) and kurtosis statistic (Zyurosis) Values
for variables are shown in Table 8.
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Table-8: Normality Distribution for Variables

Variable Skewness Kurtosis
Statistic | SE | Statistic/ | Statistic | SE | Statistic/
SE SE
HBALC -0.193 | 0.283 -0.682 | -0.871 | 0.559 -1.558
Insulin -1.256 | 0.283 -4.438 2.470 | 0.559 4.419
HB -2.117 | 0.283 -7.481 3.861 | 0.559 6.904

Source: Survey Data (2019)

Di1scUSSION

The research investigated the association
between ARVs and development of cardiac diseases.
There are six groups in this study labelled C1, C2, C3,
C4, C5 and C6. C1 there is no treatment undertaken i.e.
ARVs were not administered, while the other five
groups had different ARVs or combinations of ARVs
administered. Each group had 12 samples under
observation. Table 1 shows the different ARVS
administered.

Majority of the samples had HBALC
percentage range between 4.01 — 6.0%. Normal range
of HBA1C was between 4 - 6%. The insulin level for
the samples with <4.0 HBA1C ranged between 12.1 —
20.9mU/L indication a normal level. HB ranged from
7.5 - 17.0g/dl. Those that were <11g/dl were three from
C5 where Atazanavir/Ritonavir +diosmin/hesperidin
ARVs were administered. This could be due to the fact
that atazanavir causes reversible hyperbilirubinemia
shortly after its administration. The hyperbilirubinemia
is common and dose dependent and does not preclude
the continuation of therapy with this agent [9]. There
was low risk of hsCRP (<0.50mg/L) in all the 16
samples. This means that the administration of
antiretroviral drugs in wistar rats has low risk of hsCRP.
Therefore there is no clear association between ART
regimen or treatment duration with hs-CRP levels. This
is in agreement with other studies done [10-14].
Systemic inflammation has been implicated in CVD
pathogenesis at several stages including atherosclerotic
plague formation, plaque destabilization and rupture,
and subsequent myocardial injury [15]. Elevated levels
of inflammatory bio markers have been positively
associated with CVD risk, fatal CVD events, and
overall mortality to varying degrees in the general
population [16, 17]. Specifically, elevated hs-CRP
concentration appears to predict higher CVD mortality
and greater 10-year risk of coronary heart disease
(coronary death or MI) in otherwise normal individuals
[18, 19]. Therefore there is need for studies to
determine the association between biomarkers and hs-
CRP. Similarly, the duration of exposure to
antiretrovirals is very important and needed to be
prolonged.

The 52 samples with 4.0 - 6.0% HBALC had
insulin range from 14.2 — 24.1g/dl. Nine of the samples
registered insulin range above normal of 22.4 — 24.1¢g/dI
and came from C2 and C3 where Lopinanavir/Ritonavir

and Atazanavir/ritonavir ARVs were administered
respectively. This is explained by the fact that
antiretroviral therapy with HIV protease inhibitor drugs
(Pl) has been associated with abnormalities in
carbohydrate metabolism including insulin resistance,
hyperglycemia and development of diabetes mellitus.
Atazanavir (ATV) is a PI that affects lipid metabolism
significantly less than other PI [20]. Less effect on
glucose metabolism is suggested by data from a large
clinical trial in treatment-naive patients who initiated an
ATV-containing antiretroviral regimen [21]. The lack
of significant effect on fasting glucose or insulin levels
indicate that ATV may differ on this basis from other
available drugs in this class. The fixed-combination Pl
lopinavir/ritonavir (LPV/r) has also been shown to
induce insulin resistance, as assessed by oral glucose
tolerance testing in healthy volunteers (5) HB levels
ranged between 7.8 — 17.5g/dl. Four of the samples
registered HB range of 16.4 — 17.5¢g/dl and came from
C2 and C4 where Lopinanavir/Ritonavir and
Lopinavir/Ritonavir + diosmin/hesperidin ARVs were
administered.

Samples that registered HBA1C >6.0% were
four with insulin levels range of between 6.01 —
6.44mU/L and came from c2 where
Lopinanavir/Ritonavir ARVs were administered. HB
levels were normal ranging from 13.7 — 14g/dl and had
low risk of hsCRP (<0.50mg/L). Several studies have
suggested a positive association between ART and
CVD risk [22-24]. Theoretically hsCRP being a marker
of CVD risk should increase with ART. On the
contrary, there is also evidence that ART may improve
endothelial function and protect against atherosclerosis
thereby reducing CVD risk [25-27].This is in agreement
with the current study which found no association hence
low risk factors in rats administered with
Lopinanavir/Ritonavir. Considering these associations,
the impact of ARV therapy on hsCRP levels is of
significant interest. In ACTG 5056s study, with the
introduction of indinavir, hsCRP levels remained stable
or decreased slightly over an average of 42 months [28,
29]. A similar slight decline was seen in the HEAT
study over 96 weeks following initiation of lopinavir /
ritonavir [30]. Both these findings were noted only in
men. This is in agreement with this study as only male
rats were included. In a study by Shikuma et al. [31] a
durably suppressive therapy with efavirenz did not
improve hsCRP levels over a 96 week period but was
associated with significantly increased levels of CRP in
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women and slight statistically non-significant increase
in men. This study also showed that randomization to
abacavir had no significant effect on changes in hsCRP
levels. Therefore, there is need for a future study that
involves both sex i.e. male and females.

The insulin levels in the study range from
12.1mlIU/L to 24.1mUJ/L. the expected normal range of
insulin is 3.3 — 22.1mU/L. Only 13 samples were above
22.1mU/L  and were in two groups where
Lopinanavir/Ritonavir and Atazanavir/ritonavir ARVs
were administered. The HBALC in the 13 samples
ranged between 4.87% and 6.44%. The HB level in the
13 samples ranged from 13.4 — 17.5g/dl. Two samples
that registered above normal with 17.5g/dl were from
C2 where Lopinanavir/Ritonavir ~ARVSs  were
administered. The rest 59 samples were within normal
range of insulin. HBA1C of the 59 samples ranged
between 3.01 — 5.98% of which 16 samples registering
<4%. This included C1(1) where no treatment was
done, C5 (6) where  Atazanavir/Ritonavir
+diosmin/hesperidin ARVs were administered and C6
(99 where  Diosmin/hesperidin  ARVS  were
administered. HB levels registered range from 7.5 —
17g/dl. The addition of diosmin/hesperidin to a regime
of atazanavir /ritonavir attenuated its hyperglycaemic
effects to the extent did not differ significantly from the
control group in terms of the group mean blood glucose
levels. This is an important finding that can be
considered for the utilization of this combination to
counter the hyperglycaemic effects of these drugs in
clinical set ups.

The association between variables were
investigated using Pearson product moment correlation
coefficient. The results revealed that all variables were
positively correlated. There was a moderate positive
correlation between HBA1C and Insulin (r = 0.392, p <
.001). This is to the fact that when the body does not
convert enough glucose, blood sugar levels remain
high. Insulin helps the cells absorb glucose, reducing
blood sugar and providing the cells with glucose for
energy. When blood sugar levels are too low, the
pancreas releases glucagon. HbAlc can be used as a
simple and reliable marker of insulin resistance in
patients with relatively high insulin sensitivity.

The study reported Small relationship existed
between HB and insulin (r = 0.166, p < .001), and
HBA1C and HB (r = 0.173, p < .001). The explanation
to the observed relationship is that, In addition to
physiological parameters, such as temperature, pH,
lifetime of protein, substrate concentrations, and
individual influencing parameters, the rate of ketoamine
formation is dependent on the reactivity of the amino
groups. For the hemoglobin molecule, with 2a- and 2b-
chains, the terminal amino group of the b-chain is
preferred, giving the well-known HbAlc compound.
Since erythrocytes are freely permeable to glucose, the
rate of formation of GHb is directly proportional to the

ambient glucose concentration in which the erythrocyte
circulates to the duration of the exposure and the
turnover of the erythrocytes [32].

CONCLUSION

There is need for studies to determine the
association between biomarkers such as hsCRP, IL-6,
D-dimer and coronary events. hsCRP needed to be
measured in subjects at a specific time, specifics of
confounding variables such as details of dyslipidemia
type, hypertension stage and duration and glycemic
control within the studies to analyze the influence of
addition of these markersto the cardiovascular risk
scores before implementing routine measurement of
hsCRP and to validate its predictability for non-
cardiovascular morbidity patients on antiretroviral.
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APPENDICES
Appendix 1
Descriptives
Statistic Std. Error
HBALC Mean 4.6382 11147
95% Confidence Interval for Mean Lower Bound 4.4159
Upper Bound 4.8605
5% Trimmed Mean 4.6382
Median 4.6650
Variance .895
Std. Deviation .94588
Minimum 3.01
Maximum 6.44
Range 3.43
Interquartile Range 1.34
Skewness -.193 .283
Kurtosis -.871 .559
Appendix 2
Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Statistic df Sig.
HBAILC .088 72 200" .958 72 .018
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Appendix 3
Descriptives
Statistic Std. Error
Insuline Mean 20.4747 27347
95% Confidence Interval for Mean Lower Bound 19.9294
Upper Bound 21.0200
5% Trimmed Mean 20.6377
Median 20.7900
Variance 5.385
Std. Deviation 2.32048
Minimum 12.10
Maximum 24.10
Range 12.00
Interquartile Range 1.65
Skewness -1.256 .283
Kurtosis 2.470 .559
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Appendix 4
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
Statistic | df | Sig. Statistic | df Sig.
Insulin 240 | 72 | .000 .889 | 72 | .000
a. Lilliefors Significance Correction
Appendix 5
Descriptives
Statistic | Std. Error
HB | Mean 12.6613 .50931
95% Confidence Interval for Mean | Lower Bound | 11.6457
Upper Bound 13.6768
5% Trimmed Mean 13.1128
Median 13.6500
Variance 18.677
Std. Deviation 4.32164
Minimum .00
Maximum 17.50
Range 17.50
Interquartile Range 2.25
Skewness -2.117 .283
Kurtosis 3.861 .559
Appendix 6
Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
Statistic | df | Sig. | Statistic | df | Sig.
HB 282 | 72 | .000 .696 | 72 | .000
a. Lilliefors Significance Correction
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