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Identification strategy

We investigate the causal relationships between
dietary/exercise knowledge, diet and exercise amount,
and hypertension diagnosis.
A key empirical challenge to estimate the causal
relationships is potential bias due to omitted variables
and/or reverse causality.
Individuals’ dietary/exercise knowledge level may
correlate with some unobservables that affect their
food consumption and exercise amount (e.g., self-
control).
Current blood pressures would depend on the past
eating and exercise behaviors.



Identification strategy

We use a hypertension diagnosis as a sudden shock
that may affect people’s eating and exercise
behaviors.

In the survey, people were mechanically diagnosed
with hypertension if one’s systolic blood pressure

(SBP) > 140mmHg.

Note that blood pressure fluctuates over time, and it is
impossible to exactly control it at a specific time point
(i.e., the time of physical examination).

Thus, for people whose SBP is around 140mmHg (a
bit above or below), the diagnosis is rather by chance.

We excluded people who currently under the
treatment of hypertension or have been ever
diagnosed with hypertension before.




I[dentification strategy
People may differently respond to hypertension

diagnosis.

Increase Exercise

Change Diet: amount and quality
Difterent responses may be attributable to one’s
initial knowledge (or belief) about diet and exercise.
We divide a sample by one’s initial DK and ExK:

Two group case:

Four group case:

High DK/ExK | Low DK/ExK
Gl G2
High DK Low DK
High ExK Gl G2
Low ExK G3 G4




Example of the Two Group Case

High Dietary Low Dietary
Knowledge (HDK) Knowledge (LDK)
| |
Hypertension Diagnosis (HD)
| |
Control |  Treatment Treatment| | Control
with with with with
HDK HDK LDK LDK
Diet CH| |Diet TH Diet TL | |Diet CL
1 4 1 4

Effect of HD with HDK <—y—) Effect of HD with LDK
Different?



Estimation Method

Sharp Regression Discontinuity (RD) Design
Treatment: Hypertension Diagnosis (HD)
Cut-point: systolic blood pressure (SBP) = 140 mmHg

Compare the average outcome between the sub-
samples below and above the cut-point.

Logics
Because it is impossible to control SBP precisely,
among people whose SBP was around the cut-point,
some were happen to be above it while others were not.
Thus, hypertension diagnosis can be considered as a
random assignment for those people.



Estimation Method

Non-parametric: Local linear regression (LLR)
Triangular kernel
Focus only around the cut-point.

Optimal bandwidth: cross-validation criterion (Imbens
and Lemieux 2008)

Parametric: Quartic polynomial model
We can add other control variables X; .
D; = a +(BHD; +[f(SBP) + X;
From SBP to SBP*

X = {per capita household income, education level, age,
gender, urban residence, survey year}




Data

Data source: CHNS 2004, 2006 and 2009.
Age > 18 y and 100mmHg < SBP < 180mmHg.

7 | Dietary and Exercise Knowledge - Previous wave
[Initial condition] (2-3y ago)

Physical Examination
hypertension diagnosis [Treatment]

Current
S—
wave

Diet & Exercise Survey

) 4 [Outcome]

—_—

» Excluded the subjects who were hypertension in the
previous wave or under treatment of hypertension.



Data
Dependent Variables

Nutrient intake: 3-day average intake of total

calorie, and three macronutrient (fat, protein and
carbo).

Exercise: weekly exercise time (min/week).
Key independent variables

Hypertension diagnosis indicator: 1 if SBP > 140, 0
otherwise.

Lagged Dietary knowledge: dietary knowledge
index (DKI).

Lagged Exercise knowledge: 1 if agree that
exercise is good for one’s health, 0 otherwise.



Data

High DK Low DK

(DKI > 0.133) (DKI < 0.133)
Observation # 1961 1966
Tomlcalonie 55005 21456 22427 21158
(kcal)
Age (year) 47.2 58.6 48.5 58.5
Female Ratio 0.511 0.507 0.519 0.598
PercapitaHH 919/ 9 190141 71492  6768.0
Income (yuan)
Hypertension 12.3% 12.8%

rate




Non-parametric Results by Knowledge Level

§

Blood Pressure and Dallv Calorle Intake (kcal) (bw 18.6)

o - . FuII >amp|e : : ngh DK o - . Low DK
' o QJ :Ivn.forym-ed' : ’ E ‘If\f;)rfn;ed‘ ) [ . Informed "
N ormal _ Hypertension Normal Hypertension l}formal _ Hypertension
100 120 140 160 180 100 120 o 160 180 100 120 140 160 180
Blood Pressure and Daily Fat Intake (g) (bw 7.5)
g Full Sample ’ ¢ ngh DK ¢ Low DK

Informed
Hyper‘tensmn

Normal

e Informed -
Hypertension

Normal

Informed
Hypertenswn




Non-parametric Results by Knowledge Level

g

Blood Pressure and Daily Carbo Intake (g) (bw = 11)

“Full|Sample § High DK ‘Low DK
g- Informed ' Informed | g Informed
Normal Hypertension & Normal Hypertension Normal Hypertension
g : . o BE
100 120 140 ® 180 o 12 140 160 180 100 120 140 1% 180
g Blood Pressure and Dallv Protein Intake (g) (bw 7)
" Full :ample ) ' ngh DK Low DK
g 8 g :

60

Normal

* informed

Hypertension

60

lhfbrmed
Hypertension *

Normal

" Informed :
Hypertension *




Non-parametric Results by Knowledge Level

¢ Blood Pressure and Weekly Exercise Time (min) (bw = 12.6)

Full
8

Normal

Sample

Informed
Hypertension

High

Normal

ExK

Informed

y\kion

Low E

~ Normal

xK’

Informed
Hypertension




DK and ExK by Income Level

Bottom 25% -0.095 52.2%
Lower middle 25% -0.026 53.7%
Upper middle 25% 0.075 62.0%
Top 25% 0.169 70.2%

In parametric estimations, | control for per capita
household income, education level, age, gender,
urban residence, and year.



Numeric Estimates by DK or ExK

| HighDK | LowDK

Observation#  FiKe[Y] 2,658 2,306
Total Calorie (kcal HD — -7.4% to -9.2%
-140.5** -163.8* -137.8
BRI 04 0mxx  199.0%*  -231.2%
[w/o controls]
D] -181.1%+*  -201.9**  -189.5**
Fat (g) [opt bw=7.E HD — -4.0% to0 -5.6%
6.9 -13.6" 1.9
Parametric 6.0* 9 7% 38
[w/o controls]
-6.2 -10.8** -15

Note: A = 15%, * = 10%, ** = 5%, and *** = 1%.



Numeric Estimates by DK or ExK

All
Carbohydrate (g) [opt bw=11]

Non-parametric [gfaReia

Parametric
_ *kk
[w/o controls] A

NVAS I -28.4***

| HighDK | LowDK
HD — -6.4% to -7.2%

Protein (g) [opt bw=7]
B.0%

Parametric 5 gk
[w/o controls]

[w/ controls] [EZXs ekl

-22.6 -36.1**
=25.3% -40.1%**
SOV -38.8***

HD — -1.1%t0-1.9%
-5.1 -10.4*
-4.3 -1.8**
-4.5" -5.9*

Note: A =15%, * = 10%, ** = 5%, and *** = 1%.



Numeric Estimates by DK or ExK
All | HighExK | Low ExK

Exercise Time (min) [opt bw = 12.6]
Non-parametric
[opt bw=12.6] 24.1 11.0 5.1
Parametric
[w/o controls] [ e 2L e
[w/ controls] eX:! 1.1

-2.6

Note: A = 15%, * = 10%, ** = 5%, and *** = 1%.



Numeric Estimates by DK X ExK

High DK | High DK | Low DK
High ExK

Low DK

Parametric
[w/o controls]

[w/ controls] EE¥] -19.9** -04

High ExK | Low ExK Low ExK
Observation # 765 607 691
Total Calorie (k HD — -11.7% to -13.3%
Non-parametric PA0K°, -258.2*  -51.8 -149.9
B 510 2930 2417 -56.6
[w/o controls]
[w/ controls] [N -288.4*  -79.1 2.1
Fat (g) [opt bw= HD — -6.7% to -11.9%
-145 -29.0%  21.2** 57
-3.9 -16.4* -7.5 1.2
3.0

Note: A = 15%, * = 10%, ** = 5%, and *** = 1%.



Numeric Estimates by DK X ExK

' ‘ High ExK | Low ExK
Carbohydrate (g) [opt bw=11]
Non-parametric V&3] -23.9 -19.9

[w/o controls]

[w/ controls] EMl -16.8 -14.4

High DK | HighDK | Low DK | Low DK
High ExK | Low ExK

HD — -9.0%
-50.7~

-15.9

Protein (g) [opt bw=7]

-12.1
1.2 T 37
Parametric 13 15 81 20
[w/o controls]
[w/ controls] (V¥4 -3.7 -2.2 0.6

Note: A =15%, * = 10%, ** = 5%, and *** = 1%.



Numeric Estimates by DK X ExK
‘ High DK ‘ High DK ‘ Low DK ‘ Low DK

High ExK | Low ExK
Exercise Time (min) [opt bw=11]
Non-parametric [P4M 39.0 -49.9 -15.4

POl 30 209 5674 446
[w/o controls]

[w/ controls] EZXS -75.9" -41.2 69.2**
Note: A =15%, * = 10%, ** = 5%, and *** = 1%.

High ExK | Low ExK




Mean Income by DK X ExK Level

High DK & High ExK 11325.2

High DK & Low ExK 8334.4 ke
Low DK & High ExK 8615.1 *
Low DK & Low ExK 6599.1

The response is larger among the middle income
groups rather than the high income group.

Knowledge does matter.
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