Supplementary file. 
1. ICD-10 codes for chronic disease selection.

The International Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10) was used to select chronic diseases for analysis. The ICD-10 codes of selected diseases are listed in Table A1.

Table S1. ICD-10 codes of selected chronic diseases
	Disease or condition
	ICD-10 codes

	Hypertension
	I10

	Diabetes mellitus 
	E10, E11, E14

	High cholesterol
	E78

	Heart diseases
	I20-I25, I27-I28, I30, I31, I33-I39, I40, I42, I44, I45, I49, I50, I51

	Asthma
	J45

	Chronic obstructive pulmonary disease (COPD)
	J40-J44, J47

	Stroke or cerebrovascular diseases
	I60-I67, I69, G45

	Cancer or neoplasms
	C00-C96, D00-D49





2. Characteristics of missing data

In the Social Deprivation Index (SDI) development, the inpatient episodes without residence area were removed from the analysis.  The characteristics of the missing episodes were described and summarized in below tables in comparison with the episodes included in the analysis (Table S2). The overall percentage of missing episodes was 26.5%. It was found that there were more episodes with missing data (i.e. excluded episodes) among those with advanced age (age ≥ 75 years, 22.9%-49.5% vs 12.5-18.5% in age between 0-74), male (30.3% vs 23.4% in female), and patients with stroke/cardiovascular conditions (35.6% vs 24.3% for those without the condition), and those without asthma (26.9% vs 19.4% for those with the condition) or high cholesterol (26.6%  vs 20.7% for those with the condition). On the other hand, the percentage of episodes with missing data was similar across patients with different age between 0-74 years, and patients with or without hypertension, diabetes, heart disease, and COPD. 
These disproportionate distributions across the aforementioned characteristics could lead to a greater underestimate of inpatient episode in areas with more older persons aged 75+ years, more male, more stroke/cardiovascular conditions, and less Asthma and high cholesterol. It was found that the more deprived areas (SDI Q3 and Q4 areas) tended to have more persons aged 75+ years and slightly more male (Table S3), as well as higher stroke/cardiovascular mortality (2011-2016) than less deprived areas (SDI Q1 and Q2 areas) (Figure S1), while there was no difference in asthma and high cholesterol mortality, so the inpatient episode were more likely to be underestimated in more deprived areas. Considering the higher chronic disease morbidity found in more deprived areas using the existing data (Figure S2), the gaps of morbidity across areas could be even larger and the correlation between morbidity and social deprivation could be stronger if the missing data were taken into account.
Table S2. The characteristics of the episode excluded from the analysis due to missing data. 
	 
	Excluded episode [N(%)]
	Included episode [N(%)]
	Overall [N(%)]

	Age (years)
	 
	 

	0-4
	4502 (15.8)
	24075 (84.3)
	28577 (100.0)

	5-9
	1910 (14.1)
	11669 (85.9)
	13579 (100.0)

	10-14
	1323 (13.0)
	8854 (87.0)
	10177 (100.0)

	15-19
	1359 (12.5)
	9556 (87.6)
	10915 (100.0)

	20-24
	1392 (13.8)
	8721 (86.2)
	10113 (100.0)

	25-29
	1948 (13.8)
	12214 (86.2)
	14162 (100.0)

	30-34
	3397 (16.1)
	17746 (83.9)
	21143 (100.0)

	35-39
	4962 (16.6)
	24866 (83.4)
	29828 (100.0)

	40-44
	8190 (17.4)
	38935 (82.6)
	47125 (100.0)

	45-49
	13171 (15.7)
	71007 (84.4)
	84178 (100.0)

	50-54
	21037 (15.5)
	114358 (84.5)
	135395 (100.0)

	55-59
	28324 (15.3)
	157058 (84.7)
	185382 (100.0)

	60-64
	34806 (15.4)
	191257 (84.6)
	226063 (100.0)

	65-69
	41825 (16.3)
	215407 (83.7)
	257232 (100.0)

	70-74
	64469 (18.5)
	283623 (81.5)
	348092 (100.0)

	75-79
	110180 (22.9)
	370421 (77.1)
	480601 (100.0)

	80-84
	153250 (30.6)
	348381 (69.5)
	501631 (100.0)

	85+
	306319 (49.5)
	312468 (50.5)
	618787 (100.0)

	Sex
	
	
	

	Male
	416912 (30.3)
	960287 (69.7)
	1377199 (100.0)

	Female
	385452 (23.4)
	1260329 (76.6)
	1645781 (100.0)

	Hypertension
	
	

	No 
	493468 (25.9)
	1413625 (74.1)
	1907093 (100.0)

	Yes
	308896 (27.7)
	806991 (72.3)
	1115887 (100.0)

	Diabetes
	
	
	

	No 
	581586 (27.2)
	1558501 (72.8)
	2140087 (100.0)

	Yes
	220778 (25.0)
	662115 (75.0)
	882893 (100.0)

	High Cholesterol
	
	

	No 
	798111 (26.6)
	2204344 (73.4)
	3002455 (100.0)

	Yes
	4253 (20.7)
	16272 (79.3)
	20525 (100.0)

	Heart disease
	
	

	No 
	443986 (26.2)
	1251813 (73.8)
	1695799 (100.0)

	Yes
	358378 (27.0)
	968803 (73.0)
	1327181 (100.0)

	Asthma
	
	
	

	No 
	775938 (26.9)
	2110580 (73.1)
	2886518 (100.0)

	Yes
	26426 (19.4)
	110036 (80.6)
	136462 (100.0)

	COPD
	
	
	

	No 
	672994 (26.3)
	1882757 (73.7)
	2555751 (100.0)

	Yes
	129370 (27.7)
	337859 (72.3)
	467229 (100.0)

	Stroke/Cardiovascular disease
	
	

	No 
	591624 (24.3)
	1839585 (75.7)
	2431209 (100.0)

	Yes
	210740 (35.6)
	381031 (64.4)
	591771 (100.0)

	Total
	802364 (26.5)
	2220616 (73.5)
	3022980 (100.0)



Table S3. Percentage of people aged 75+ years and male at areas with different deprivation level
	SDI quartile
	Age 75+ years
	Male percentage

	Q1
	5.4%
	43.5%

	Q2
	6.8%
	46.0%

	Q3
	7.7%
	46.6%

	Q4
	8.9%
	46.7%

	Total
	7.5%
	46.0%



Figure S1. Age- and sex-standardized stroke/cardiovascular mortality rate during 2011-2016



Figure S2. Age- and sex-standardized chronic disease inpatient episode rate during 2011-2015






3. Supplementary figure: all-cause and chronic disease mortality according to deprivation level during 2011-2016
Figure S3. Age- and sex-standardized all-cause mortality rate during 2011-2016

Figure S4. Age- and sex-standardized chronic disease mortality rate during 2011-2016
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5. Geographical variation of social deprivation levels and cancer mortality in Hong Kong
Figure S5. Geographical variation of social deprivation levels (in SDI quartiles) in Hong Kong
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Figure S6. Geographical variation of cancer mortality in Hong KongCancer Mortality Quartile
      SMR ≤ 0.34 (Q1) 
      0.34 < SMR ≤  0.75 (Q2) 
      0.75 < SMR ≤ 2.10 (Q3) 
      SMR > 2.10 (Q4) 

Age- & sex-standardized seven chronic diseases mortality (per 100,000 people)

Q1	2011	2012	2013	2014	2015	2016	125.1467631964661	111.40197986849577	112.17483253264284	120.07463327372693	113.16225818589108	113.26042181070419	Q2	2011	2012	2013	2014	2015	2016	113.92740459330876	118.65890412727491	120.0593650298284	120.3075428285553	116.99977101026185	117.76373879281543	Q3	2011	2012	2013	2014	2015	2016	162.11309089036874	165.86925147682959	164.48585329469884	158.83953249342625	166.52529036778387	166.67011584983405	Q4	2011	2012	2013	2014	2015	2016	159.54433282787386	156.16964401888973	155.98377725615629	158.49887897540208	156.43300932900303	155.552127914745	




Age- & sex-standardized stroke/cerebrovascular mortality (per 100,000 people)

Q1	2011	2012	2013	2014	2015	2016	35.314678673355878	33.117824524214384	34.512192258218427	34.911485738863085	34.537638767716274	37.96163759510975	Q2	2011	2012	2013	2014	2015	2016	33.827359876259258	35.346875454550123	34.911966676983177	35.688937110275972	34.457893034970958	34.154943079735816	Q3	2011	2012	2013	2014	2015	2016	47.597601415883346	50.847004987214667	50.946631609152163	49.192298078010239	49.946462063949802	50.171631584331116	Q4	2011	2012	2013	2014	2015	2016	49.601564010406733	45.798116641735582	45.618286002799287	46.46596209356737	46.967477132284849	45.871137797714397	




Age- & sex-standardized seven chronic diseases inpatient episode (per 100,000 people)

Q1	2011	2012	2013	2014	2015	1638.7977207163385	1649.1705707282492	1688.4747053697872	1675.1043844517362	1648.2714533224748	Q2	2011	2012	2013	2014	2015	2515.3125294728957	2567.1807504548324	2551.4774029671294	2539.5599197999177	2537.3083131349122	Q3	2011	2012	2013	2014	2015	3250.5043010159393	3237.4993411309761	3224.8832335444599	3212.1922428692842	3235.947340676571	Q4	2011	2012	2013	2014	2015	2680.011608402147	2635.4158294199565	2649.3794421879657	2678.3424977886639	2666.7598710592165	




Age- & sex-standardized all cause mortality (per 100,000 people)

Q1	2011	2012	2013	2014	2015	2016	499.0461108771953	452.20086779979511	453.69442956378782	469.07242083543088	454.93297615807006	448.57375296005182	Q2	2011	2012	2013	2014	2015	2016	480.72365265366625	491.87177625130158	503.79917865103329	496.1999961033585	499.38170356820774	479.97912962574287	Q3	2011	2012	2013	2014	2015	2016	657.60620226838705	669.12414149361359	669.49944900629066	666.21540909144574	672.40857500250161	690.509241511656	Q4	2011	2012	2013	2014	2015	2016	637.10386151162186	631.25112107284622	619.1363901355644	623.75057754362751	619.66928369744585	622.29162259463715	
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