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Social Medicine

Select and answer 1 question from Question 1-4. Write the question number you have selected

on each answer sheet. Only answers to these selected questions will be scored.

Question 1 (Elective Question)
Answer all of the questions (1)—(6) below. In addition, for (1)—(5), show your work for

deriving the answer.

o))

. . .o
Differentiate the expression 0e®)

- +log(1 — y) with respectto y.
()
Calculate the integration of foly exp(y) dy.

3)

Given matrix A = (6 4

4 2
product A'B. A denotes the transpose of A.

-4 -1

) and matrix B = (_1 _1

), find the determinant of the matrix

(4)
When the random variable X follows a distribution with mean u and variance o2, find the

expectation of X2

(5)
Let random variable X follows a normal distribution with mean u and variance o2, and let
random variable Y follows a normal distribution with mean u and variance 302. When

assuming X and Y are independent, find the mathematical expression or numerical value that

falls into the following and , respectively. (i) Pr (% <) = 0.5, (ii)



Pr (% <u-— 0) = . Here, ®(1) =0.8413, where ®(:) represents the cumulative

distribution function of the standard normal distribution.

(6)

There are two statistical methods for assessing intervention effects (effects of new drugs or
new treatments) in clinical research: frequentist methods and Bayesian methods. Provide an
evaluation index to measure the size and presence of intervention effects for each method and
explain the advantages and disadvantages of each method in assessing intervention effects,

along with the reasons for these advantages and disadvantages.

Note: For biostatistics questions, the questions will be of a level of difficulty equivalent to
university-level differential and integral calculus, linear algebra, and Level 2 of the Japan
Statistical Society Certificate conducted by the Japanese Association for Promoting Quality
Assurance in Statistics. For essay questions, questions on topics related to biostatistics and
clinical research will be asked from a biostatistical perspective. Note that the number of
questions in the actual examination may not necessarily be the same as those in the sample

questions.




Question 2 (Elective Question)

Read the following paragraph and, referring to the figure below, answer (1), (2), and (3).

Due to the significant changes in environmental conditions related to the dietary lifestyles of
citizens, “risk analysis” has become a modern concept to ensure food safety. It is a procedure
of proposing measures to prevent or reduce the risk of health damage caused by various food-
related hazards and consists of risk assessment, risk management, and risk communication. A

conceptual diagram of the relationship among the three is shown in the figure below.

1) R4 7+ 1) X Risk Analysis

JRAOER
Risk Management

URZERBOEHOBE - 18
TR EiE (BEHHE. A
HokEY. HRETE)
Consider and implement policies and
measures to reduce risks (Ministry of
Health, Labor and Welfare, Ministry of
Agriculture, Forestry and Fisheries,
Consumer Affairs Agency, etc.)
AF—2RILE —EOIER - ERTH]
Exchange of information and opinions among stakeholders

Y 2 il

Risk Assessment

YRDEREE) « PANECEE
i (MEFERELESS)

Assessment of risks scientifically,
neutrally and fairly (Cabinet

Office Food Safety Commission)

YRY2aAZaz=Hh—3y

\ K Risk Communication /

[Created based on Food safety risk analysis: a guide for national food safety authorities,

WHO/FAO 2006, Academic Trends 2020.11. Created based on exposure assessment in risk

assessment, etc. |

(1) Give two specific examples of risk analysis to ensure food safety. Explain the background

and specific examples of potential hazards for each. (within about 300-words)

(2) Describe the general procedure for risk assessment. (within about 150-words)

(3) Describe a method for implementing appropriate risk communication for one of the specific

examples given in (1). (within about 300-words)



Question 3 (Elective Question)

Answer all of the questions (1)-(4) below.

(1) A man in his 50s was diagnosed by his physician with early-stage gastric cancer.
Fortunately, the cancer was resectable by surgery with a good prognosis. However, the patient
has been obsessed with pessimistic thoughts since the disease diagnosis and has been
complaining of anxiety more frequently. From the viewpoint of stress management, how should

we respond?

(2) A man in his 40s has been in a managerial position for several years and feels stressed
on a daily basis, often eating sweets while at work. His lifestyle tends to be disordered, he
rarely takes time for lunch and the frequency of eating high-calorie meals late at night is
increasing. During a physical examination at work, he was found to be obese and to have
abnormal lipid metabolism. Describe specific guidance from the perspective of cognitive

behavioral therapy.

(3) A man in his 60s has been a smoker since he was 20 years old. He has had high blood
pressure since his late 50s, and emphysema since his early 60s. Although his family doctor has
instructed him to quit smoking, he has been unable to quit. His grandson, who recently turned
3 years old, has stopped coming around the patient, complaining that he smells bad. Using

motivational interviewing, describe specific instructions for smoking cessation.

(4) A woman in her 50s developed physical problems associated with menopause in her late
40s. At the same time, she also developed depression due to a combination of encountering
problems caring for her parents, and the independence of her children. She visited a
psychiatrist and her depression went into remission after taking antidepressant medication, so
she decided on her own to stop taking the medication and her depression returned. Once she
resumed the medication her mental condition recovered. Please explain in detail what specific

guidance this patient needs.



Question 4 (Elective Question)

Answer all of the questions (1)—(3) below.

(1) Ischemic heart disease mortality was observed in a study of men in their
50s. The mortality rate was 22.5 per 100,000 person-years in the smoking group
and 12.4 per 100,000 person-years in the non-smoking group. Calculate the

relative risk, the attributable risk, and the attributable risk percent.

(2) Choose the correct term to fill in the blanks (a)—(g) in the following
statement.

(a) is calculated by dividing the sum of the measured values by the number of
values in the data set. (b) is the value in the middle of the sequence of
measurements when the measurements are arranged in decreasing order. (c) is
the value with the largest number of occurrences among the measured values.
When an outlier is added to certain data, it is (d) that is most affected.

If the measurement values are normally distributed, (a), (b) and (c) will be equal.
For a distribution like that shown in the figure, the order from the lowest value

to the highest is (e), (f) and (g).

a. 1. median 2. mean 3. mode
b. 1. median 2. mean 3. mode
c. 1. median 2. mean 3. mode

d. 1. median 2. mean 3. mode



e. 1. median 2. mean 3. mode
f. 1. median 2. mean 3. mode

g. 1. median 2. mean 3. mode

(3) Explain random error and systematic error. Also describe the methods to reduce

each of these errors.



REREBEFVRAMERELIHREEF R T ABEFEHEIL
AFEHBREEMHE LA Answer Sheet

[t &= E % | Social Medicine

XA K 4

Examinee No. Name

BRI - IR LCRIEER S (1 ~4) 2 TAICRE#R T 5 2 &,

Elective Question: Write the question number you have selected (1-4) below.

W & & =

Question Number

HHRZAAT (Do not write on the back)

R




REREBEFVRAMERELIHREEF R T ABEFEHEIL
AFEHBREEMHE LA Answer Sheet

[t &= E % | Social Medicine

R K 4

Examinee No. Name

BRI - IR LCRIEER S (1 ~4) 2 TAICRE#R T 5 2 &,

Elective Question: Write the question number you have selected (1-4) below.

W & & =

Question Number

HHRZAAT (Do not write on the back)

R




REREBEFVRAMERELIHREEF R T ABEFEHEIL
AFEHBREEMHE LA Answer Sheet

[t &= E % | Social Medicine

R K 4

Examinee No. Name

BRI - IR LCRIEER S (1 ~4) 2 TAICRE#R T 5 2 &,

Elective Question: Write the question number you have selected (1-4) below.

W & & =

Question Number

HHRZAAT (Do not write on the back)

R




REREBEFVRAMERELIHREEF R T ABEFEHEIL
AFEHBREEMHE LA Answer Sheet

[t &= E % | Social Medicine

R K 4

Examinee No. Name

BRI - IR LCRIEER S (1 ~4) 2 TAICRE#R T 5 2 &,

Elective Question: Write the question number you have selected (1-4) below.

W & & =

Question Number

HHRZAAT (Do not write on the back)

R




REREBEFVRAMERELIHREEF R T ABEFEHEIL
AFEHBREEMHE LA Answer Sheet

[t &= E % | Social Medicine

R K 4

Examinee No. Name

BRI - IR LCRIEER S (1 ~4) 2 TAICRE#R T 5 2 &,

Elective Question: Write the question number you have selected (1-4) below.

W & & =

Question Number

HHRZAAT (Do not write on the back)

R




