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SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

Answer all the following questions.

a. According to a report from the Ministry of Health Malaysia as of the 17" April 2020,
56.5% of Covid-19 positive patients have recovered. If 20 patients are randomly selected
throughout Malaysia, what is the probability that 95% of the positive patients have
recovered?

(5 marks)

b. A manufacturing plant uses toluene diisocyanate, a known trigger for asthma. Workers
have reported an increase in asthma diagnoses recently. Medical records of current
workers from morning shift reveal that 42.5% of workers were diagnosed with asthma,
while only 28.3% of employees from evening shift had such diagnoses. To investigate a
potential link, a safety and health officer randomly selected 300 workers and 250 workers

from the entire morning and evening shift, respectively.

What is the probability that the difference between the sample proportions of asthmatic
workers in the two groups ("p; - "pz) will be less than 5%?

Refer below — Table 1: Prevalence of asthma among workers from morning and evening shift

(5 marks)

Table 1: Prevalence of asthma among workers from morning and evening shift

Shift n %
Morning 300 42.5
Evening 250 28.3

HGB 30103 BIOSTATISTICS Page 1 of 15



MARCH 2025 CONFIDENTIAL
92567182

Question 2

Many neurological symptoms, including cognitive impairment, memory loss, and personality
changes, have been reported among paddy farmers. All paddy farmers claimed that they
had been using organophosphate pesticides for a long period (chronic exposure). The

prevalence of neurological symptoms can be found in the table below.

Refer below — Table 2: The prevalence of neurological symptoms among paddy farmers

Table 2: The prevalence of neurological symptoms among paddy farmers

Chronic exposure to Neurological symptoms

Total
pesticides Yes No
Yes 25 85 120
No ir 155 172
Total 52 240 292

a. Compute the relative risk of neurological symptoms associated with the chronic exposure
to pesticides. Explain your result.

(3 marks)

b. Calculate the attributable risk. Explain your result.

(4 marks)

c. Compute the attributable risk percentage in the exposed group. Explain your result.

(3 marks)
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Question 3

A group of environmental officers measured the concentration of sulfur dioxide (SO2)
(mg/m3) released from incinerators used to manage clinical wastes. The measurements
were taken from the same incinerators in February and July. Engineering measures were
taken as corrective actions to reduce the release of SO2 from the incinerators. The collected

data were analysed using SPSS and are illustrated in the figure below.
Refer below — Figure 1: A.

Statistics
Std, Emror
Mean M Std. Deviation Mezan
Paird  Febuay 26773 30 49040 8.954
Sy 17487 30 15558 2840
Correlations
i Corrzlation Sig
Pairl Februan 8 duly. 30 -371 043
Test
95% Cenfidence interval of the
3td, Error Difference

Mzan Std. Deviation Mean Lower Uppsr t df Slg (2-tailed)

Pair i Fsbuan-July- 82867 56,587 10349 61.700 104.034 8.007 29 000

Figure 1. A

a) Assuming the data is normally distributed, determine the test used to analyse the

above data and state the justification of using the selected test.

(2 mark)
b) State the null hypothesis for this analysis.
(1 mark)
c) Construct a reporting table to summarize the findings and interpret the results.
(5 mark)

d) Determine the decision-making process and state the conclusion based on the
findings.
(2 marks)
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Question 4

A researcher has conducted a cross-sectional study to evaluate the association between the
concentration of nitrogen dioxide (NO.) emitted from industrial plants and lung function
among residents in Rome, Italy. Spirometry was used to assess forced vital capacity (FVC),
which served as the lung function indicator. The level of NO; exposure was measured in

each respondent’s house. The collected data were analysed using SPSS and are illustrated
in the figures below.
Refer below - Figure 2: B.

Descriptive Statistics

Kean 5td. Deviation M
_ 451 2743 35
‘NOZLevel{pph) | 26.63 6353 35

Variables Entered/iRemoved®

Variables Variables
Modal Enterad Removad Hethod
q | NO2Leval ‘  Enter

- (ppb)"
a. DependentVariable: FVYC {Liters)
b. All requested variables antared.

Model Summary
Adjustsd R 31d. Enor of
Modal R R Square Squars the Estimate
q e 979 978 0403

a. Predictors: {Constani), NO2 Level {ppb)

ANOVA?
Sum of
Squaras i df Mean Square F Sig
oM 25 amrase o
S N\ 002
; 4 2567 34
a. Dapendent Variable: FVC {Litars)
b. Pradictars: {Cansianix\\\\\\\\\\\\\\‘\\\\ﬁ
Coefficients”
Standardizad
Unstandardized Cozflicians Coeflicisnts
tods! g 51 Enar Bata t 3ig
A5 (Constang - 5291 030 177.753 000
MOZ Level (ppb} 43 001 890 33334 (k]
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i Descriptives
&\\\\\\\\\\\\\\\\\\\\\\% Statistic St Errar
s HO2 Level (opy - Maan o 2653 1074
MOIOOONNNrest D e
s mrean. . UppsiBaund . 2881
Ranks e 2643
Sum of . 2500 —
~ - : M Hzan Rank Ranks L 40.358 '
FVG (Liteis) - NO2 Laval, ,_!\g?t;_ggi-\eg"ga_’pks' 35? 13.00 53000 6.351
BN - i Rank w0 e TR
s 1 ) 33
% .
12 .
b. FYC (Liters) > MO2 Lavel (ppb) 3482 338
¢ FVG (Liters) = NOZ Leval (ppb) .o 718
IICIT
Test Statistics” R —
FVC (Liters) - a8
FO2 Levai 4152 o
(opb)
-5.1467"
Asymp. 3ig: (2fallsd) _wme e e
RN\ B
b Based on positive ranks.
98
778
Figure 2: B
a) Assuming the data is not normally distributed. From the SPSS output above, select
the correct analysis test used to analyse the above situation. Provide justification of
the test selection and state the null hypothesis for the analysis.
(3 marks)
b) Identify the dependent and independent variables used in this analysis.
(1 mark)
c) Using the SPSS Output, identify the relevant findings and construct a reporting table
to summarize the findings. Provide clear interpretation of the results.
(4 marks)
d) Determine if there is a statistically significant association between the concentration

of nitrogen dioxide (NO2z) emitted from industrial plants and lung function among

residents in Rome, Italy. Justify your determination.
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SECTION B (Total: 60 marks)

Answer only THREE (3) questions.

Please use the answer booklet provided.

Question 1

An FYP student conducted a survey to determine the cholesterol level (mg/dL) among
school teachers with hypertension in two Malaysian states (Selangor and Johor). The results
are summarized in Table below.

Refer below — Table 3: Summary of cholesterol levels among school teachers with hypertension in two
states in Malaysia

Table 3: Summary of cholesterol levels among school teachers with hypertension in two

states in Malaysia

State Number of screened teachers Mean Standard deviation
Selangor 200 174.6 30.5
Johor 150 204 1 28.7

a. What is the probability that the difference of mean cholesterol levels of school

teachers, x1 - X2 between this two universities is more than 40.0 (mg/dL)?

(6 marks)

b. Construct 95% Confident Interval for the difference between population means.

(7 marks)

c. Construct 90% Confident Interval for the difference between population means.

(7 marks)
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Question 2

A research team investigated the prevalence of anemia among pregnant women in
Selangor. They collected blood samples from 400 women attending antenatal clinics and
measured their hemoglobin levels (g/dL). The analysis revealed an average blood
hemoglobin concentration of 12.8 g/dL with a standard deviation of 1.5 g/dL.

a) Calculate the percentage of pregnant women with hemoglobin level of 10 g/dL and
lower.

(4 marks)

b) Calculate the percentage of pregnant women with hemoglobin levels 13 to 17 g/dL.
(9 marks)

c) Determine the central limits for 90 percent of hemoglobin levels present.
(7 marks)
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Question 3

Answer all the following questions.

a) A screening for anemia among blood donors was conducted in the Blood Bank. Anemia
refers to a condition where red blood cell count or hemoglobin concentration is below the
normal range. The survey aimed to determine the association between type of
occupation (professional, managerial & technical work) and anemia status among blood

donors. The collected data were analysed using SPSS and are presented in figures
below.

Refer below — Figure 3: C & Figure 4: D

Case Processing Summary

Casas
Valid Missing Total
N Percant ] Percant ] Pepeent

78 100.0% 0 00% 75 100.0%

Occupation * Anemia_Status

Anemia_Status

Mo Yas Total
_ 1BA i 6 24
T5O% 260% . 1000%
oW

B0 8508 1000%

. -
Bk ;. DA% | 000
3B 75

493%  507%  100.0%

Asymptalic
Significance
Value df (2-sidad)
9.369° 2 004
L : ..o
Unear-by-Linear - 6.491 ! 011
Assaciafion . . ° :
Mofvalid Cases 75

a 0 cells (0.0%) have expacted countlessthan & The
minimum axpeciad countis 987

Figure 3: C
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Anernia_Status
Spearman's tho . Ocedpation ﬁorrglétiéh_ft}deﬂic!anl - 1.000 289
S o Si(ailesy . 012
o N 75 75
. Anemia Stalus  Gorrsiation 29 ~ 1.000
75- ?5-

* Corralation is significant atthe 0.05 level (2-tailad).
Figure 4. D

Assuming the data is not normally distributed. From the SPSS Outputs above, select the
correct analysis test used to analyse the above situation. Provide justification of the test
selection and state the null hypothesis for the analysis.

(3 marks)
Identify the dependent and independent variables used in this data analysis.

(1 marks)
Using the SPSS Output, identify the relevant findings and construct a reporting table to

summarize the findings. Provide clear interpretation of the results.

(4 marks)

Determine if there is a statistically significant association between the different type of

occupation and anemia status among blood donors. Justify your determination.

(2 marks)
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b) A small survey was conducted by the occupational safety officer to determine the
relationship of musculoskeletal disease disorder (MSD) and lifting heavy materials
among 14 store workers in Factory CD. All 14 workers were sent for physical
examination by the physician to confirm their health issues. The collected data were

analysed using SPSS and are presented in the figures below.
Refer below - Figure 5: E

Case Processing Summary

Cases
Yalid Missing Total
M - Percant M - Parcent M Parcent
14 100.0% 0 0.0% 14 100.0%

Lifting heavy materials * Musculoskeletal disease disorder (MSD) &\\\\\\\\\\W

Husculoskaletal diseass

disorder (MSD)
Mo Yes Total
10 1"
90.9%  100.0%
0 3
00%  100.0%
7 10 14
O 7T14%  1000%
 Asymplotic
Significance Exact 3ig. (2- Exact Sig. (1-
Value df (2-sided) sidad) sideil)
1 002
RUER 011
vl 1 no3
‘Association L
NofvalidGases 14

a. 3 calls (75.0%) have axpactad count less than 5. The minimun expactad countis 86
I, Computed only for a 2x2 table

Figure 5. E

HGB 30103 BIOSTATISTICS Page 10 of 15



MARCH 2025 CONFIDENTIAL

92567182

Identify the correct analysis used to analyse the above situation. Provide justification
of the test selection and state the null hypothesis for the analysis.

(3 marks)
Identify the dependent and independent variables used in this analysis.

(1 mark)

Using the SPSS Output, identify the relevant findings and construct a reporting table
to summarize the findings. Provide clear interpretation of the results.

(4 marks)

Determine if there is a statistically significant relationship of musculoskeletal disease
disorder (MSD) and lifting heavy items among 14 store workers in Factory CD. Justify
your determination.

(2 marks)
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Question 4

a) A comparative study was conducted to determine the fungal counts (CFU) levels in
hospital wards situated on Level 3 and Level 4. Measurements were taken for 7 days

using aerosol biosamplers in both wards. The collected data were analysed using SPSS
and are presented in figure below.
Refer below - Figure 6: F

Group Statistics
Sd Emor
M Mean  S5td Dewation Hean
20 3515 5413 1435
ENE T

Leysna's Test for Equality of

Varlaneas Fastlor Equalily of Hzans
4% Confidenca Interval of the
Hean 3t Emor Differense
3 Sig. t i Sig (Malsd)  Differanca Differanca Lower Upper
24597 D00 -55%3 42 300 -21.683 913 -26.502 13775
- C s e 0w e 38 AW 420
Model Summary
Adjusisd R Std. Error of
Wodsi R R Square Squars tha Estimats
' 6497 422 408 12,943
a. Predictors: (Constant), Level
ANOVA?
Sum of
Mode! Squares df Mean Square F Sig.
T 5129.094 1 5120004 30618 .0ao®
o 12164977 43 o
a. DependentVariable: Fungi Count (CFU}
b. Predictors: {Constant), Lavel
Standardized
Unstandardized Coefficlents Coaficients
Madal B St Error Bata t 319
1 ({Constany 12.457 6.363 2116 040
Lavel © 21.683 3619 644 5533 ao00

a. Dependent Variable: Fungi Count (CFU)

Figure 6: F
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i.  Assuming the data is normally distributed. From the SPSS Outputs above, select the
correct analysis test used to analyse the above situation. Provide justification of the

test selection and state the null hypothesis for the analysis.

(3 marks)

il Using the SPSS Output, identify the relevant findings and construct a reporting table
to summarize the findings. Provide clear interpretation of the resuilts.

(5 marks)

ii.  Determine if there is a statistically significant difference in fungal counts (CFU)

between wards on Level 3 and Level 4. Justify your determination.

(2 marks)
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b) An environmental consultant company was appointed to determine the levels of lead
(Pb) in the well water in the Gua Musang area, Kelantan. During the investigation, it was
confirmed that this well water was being used for consumption by the villagers. The
investigation also involved the measurement of Pb in the villagers' hair samples to
assess the health effects of consuming the contaminated water. The collected data were

analysed using SPSS and are presented in figures below.
Refer below - Figure 7: G

Laad {ppbjin  Lead (uglgin

Watar Mails
844" 1.000
Agoo L
50 50

Ranks

Sum of

I Mean Rank Ranks
50° 2540 127500
i 00 00

50

a. Lead {pg/a) in Nails < Lead (ppb) in Water
b Lead (poig) In MNails > Lead (pph) in Water
¢. Lead (po/g) in Mails = Lead (ppb) in Water

Test Statistics”

Lead fuaia) In
Mails - Lead
{pph) inWater

L -6.154°
Asymip. Slg. (-talize) 000
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Descriptives

Statistic Std. Error

Lead (ppb) n Watst

2550 2.062

o Q)
b

TacR NN W W
ol [ @
S RE=aEL

- i~iDi0

[
(=]

a9
26
000 L,
i ..

4854 3541
4142

5. 566
4700
6.269

2.5038
ams i
98

185 . 337

-.640 é—ﬁ}—

Figure 7: G

Assuming the data is not normally distributed. From the SPSS output, select the
correct analysis used to analyse the above situation. Provide justification of the test
selection and state the null hypothesis for the analysis.
(3 marks)
Identify the dependent and independent variables used in this analysis.
(1 mark)

Using the SPSS Output, identify the relevant findings and construct a reporting table
to summarize the findings. Provide clear interpretation of the results.
(4 marks)

Determine if there are a statistical effects of lead (Pb) exposure from consumed well
water on the development of neurological effects among residents living in Gua
Musang area, Kelantan. Justify your determination.

(2 marks)

END OF EXAMINATION PAPER

HGB 30103 BIOSTATISTICS Page 15 of 15






