Appendices

Supplementary Table 1. Reasons given for not following asthma prescription for more than one day 
	N=510
	Visit 2
	Visit 3
	Visit 4

	Patients who have more than one day not following asthma prescription, n (%)
	202 (39.6)
	181 (35.5)
	205 (40.2)

	Reasons, n (%)
	
	
	

	Device-related 
	14 (6.9)
	10 (5.5)
	7 (3.4)

	Forgetting instructions
	89 (44.1)
	78 (43.1)
	87 (42.4)

	Perceived concern regarding side-effects
	7 (3.5)
	3 (1.7)
	3 (1.5)

	Treatment appearing ineffective
	7 (3.5)
	3 (1.7)
	1 (0.5)

	Asymptomatic or achieved symptom relief
	30 (14.9)
	44 (24.3)
	56 (27.3)

	Cost
	3 (1.5)
	1 (0.6)
	0 (0.0)

	Difficulty in obtaining asthma medication
	16 (7.9)
	8 (4.4)
	9 (4.4)

	Other
	44 (21.8)
	44 (24.3)
	50 (24.4)




Supplementary Table 2. Proportion of patients by different treatment adherence levels 
	N=510
	Reported by electronic monitoring devices, n (%)
	Reported by caregivers, n (%)

	Adherence rate
	
	

	<50%
	112 (22.8)
	110 (23.1)

	≥50%–<80%
	220 (44.7)
	143 (30.0)

	≥80%–≤120%
	154 (31.3)
	216 (45.4)

	>120%
	6 (1.2)
	7 (1.5)



Supplementary Table 3. Asthma control status according to GINA 2016 by adherence level reported by electronic monitoring devices†
	
	Visit 2 (416)
	Visit 3 (371)
	Visit 4 (n=362)

	
	<50%
	≤50%–<80%
	≤80%–≤120%
	>120%
	<50%
	≤50%–<80%
	≤80%–≤120%
	>120%
	<50%
	≤50%–<80%
	≤80%–≤120%
	>120%

	Total n
	77 
	197 
	137 
	5 
	64 
	170 
	132 
	5 
	57 
	174 
	127 
	4 

	Well controlled
	46 (59.7)
	100 (50.8)
	63 (46.0)
	4 (80.0)
	44 (68.8)
	109 (64.1)
	91 (68.9)
	4 (80.0)
	48 (84.2)
	137 (78.7)
	92 (72.4)
	3 (75.0)

	Partly controlled
	20 (26.0)
	67 (34.0)
	54 (39.4)
	0 (0.0)
	16 (25.0)
	47 (27.6)
	30 (22.7)
	0 (0.0)
	6 (10.5)
	27 (15.5)
	28 (22.0)
	1 (25.0)

	Un-controlled
	11 (14.3)
	30 (15.2)
	20 (14.6)
	1 (20.0)
	4 (6.3)
	14 (8.2)
	11 (8.3)
	1 (20.0)
	3 (5.3)
	10 (5.7)
	7 (5.5)
	0 (0.0)


†Percentages are based on the total non-missing patient number in their corresponding visits

Supplementary Table 4. Asthma control status according to GINA 2016 by adherence level reported by caregivers† 
	
	Visit 2 (416)
	Visit 3 (371)
	Visit 4 (n=362)

	
	<50%
	≤50%–<80%
	≤80%–≤120%
	>120%
	<50%
	≤50%–<80%
	≤80%–≤120%
	>120%
	<50%
	≤50%–<80%
	≤80%–≤120%
	>120%

	Total n

	75 
	135 
	198 
	7 
	52 
	119 
	195 
	7 
	44 
	120 
	193 
	7 

	Well controlled
	40 (53.3)
	69 (51.1)
	103 (52.0)
	2 (28.6)
	36 (69.2)
	74 (62.2)
	136 (69.7)
	4 (57.1)
	34 (77.3)
	99 (82.5)
	142 (73.6)
	7 (100.0)

	Partly controlled
	20 (26.7)
	50 (37.0)
	69 (34.8)
	1 (14.3)
	11 (21.2)
	32 (26.9)
	47 (24.1)
	3 (42.9)
	5 (11.4)
	17 (14.2)
	40 (20.7)
	0 (0.0)

	Un-controlled
	15 (20.0)
	16 (11.9)
	26 (13.1)
	4 (57.1)
	5 (9.6)
	13 (10.9)
	12 (6.2)
	0 (0.0)
	5 (11.4)
	4 (3.3)
	11 (5.7)
	0 (0.0)


†Percentages are based on the total non-missing patient number in their corresponding visits


Supplementary Table 5. Analysis of factors associated with treatment adherence reported by electronic monitoring devices using univariate linear regression model 
	Variable
	Category
	Coefficient (95% CI)
	p value

	Age
	
	1.30 (0.36,2.25)
	0.0069

	Comorbidity†
	Yes
	-9.74 (-14.99,-4.49)
	0.0003

	
	No
	0
	

	Sex
	Male
	2.33 (-2.66,7.31)
	0.3595

	
	Female
	0
	

	Asthma severity at visit 1
	Mild 
	-2.83 (-12.28,6.63)
	0.5573

	
	Moderate 
	-5.34 (-15.14,4.47)
	0.2855

	
	Severe 
	0
	

	Asthma control status at Visit 1
	Well controlled
	-1.18 (-9.01,6.65)
	0.7671

	
	Partly controlled
	-4.05 (-9.06,0.96)
	0.1130

	
	Uncontrolled
	0
	

	Length of time between asthma diagnosis and study enrolment
	
	0.01 (0.00,0.01)
	0.0201

	Number of emergency room visits due to asthma within the past 12 months
	
	0.56 (-1.02,2.14)
	0.4884

	Number of hospitalizations due to asthma within the past 12 months
	
	1.04 (-1.56,3.64)
	0.4340

	Number of emergency room visits due to asthma exacerbation between Visit 2 and Visit 4
	
	0.46 (-6.79,7.71)
	0.9006

	Visit 1 forced vital capacity (FVC (L))
	
	-1.55 (-8.23,5.13)
	0.6452

	Visit 1 forced vital capacity (FVC (%))
	
	-4.15 (-30.86,22.57)
	0.7572

	Visit 1 FEV1 (L)
	
	-3.47 (-13.18,6.24)
	0.4783

	Visit 1 FEV1/FVC ratio (%)
	
	-0.89 (-7.26,5.48)
	0.7817

	Visit 1 peak expiratory flow (PEF (L/min))
	
	0.02 (-0.34,0.38)
	0.9208

	Father’s education level
	Elementary school
	-0.19 (-14.75,14.38)
	0.9799

	
	High school
	4.61 (-5.89,15.10)
	0.3889

	
	University degree
	0.90 (-9.28,11.09)
	0.8617

	
	Master’s degree or above
	0
	

	Mother’s education level
	Unschooled
	10.13 (-43.10,63.35)
	0.7087

	
	Elementary school
	7.41 (-7.22,22.04)
	0.3204

	
	High school
	9.32 (-2.02,20.66)
	0.1070

	
	University degree
	6.26 (-4.85,17.38)
	0.2689

	
	Master’s degree or above
	0
	

	Insurance status
	Urban residents’ basic medical insurance
	5.40 (-3.02,13.82)
	0.2082

	
	New rural co-operative medical System
	4.96 (-3.81,13.74)
	0.2670

	
	Commercial medical insurance
	3.31 (-10.24,16.85)
	0.6314

	
	Other medical insurance
	-10.35 (-28.55,7.85)
	0.2645

	
	No medical insurance
	0
	

	Household income (RMB)
	>20,000 
	25.84 (11.21,40.47)
	0.0006

	
	20,000–50,000 
	16.93 (3.30,30.56)
	0.0150

	
	50,000–100,000 
	17.94 (4.37,31.51)
	0.0097

	
	100,000–300,000 
	18.71 (5.02,32.41)
	0.0075

	
	300,000–500,000 
	30.73 (13.63,47.82)
	0.0005

	
	>500,000 
	0
	

	Caregivers’ attitudes to asthma medication

	My child currently needs medication 
	Strongly agree
	-0.78 (-38.05,36.49)
	0.9672

	
	Agree
	-0.79 (-37.97,36.38)
	0.9665

	
	Neutral
	-2.99 (-40.74,34.76)
	0.8764

	
	Disagree
	-12.14 (-51.74,27.45)
	0.5470

	
	Strongly disagree
	0
	

	Without medication, my child will be very ill
	Strongly agree
	25.35 (8.73,41.97)
	0.0029

	
	Agree
	21.26 (5.21,37.31)
	0.0095

	
	Neutral
	18.31 (2.01,34.60)
	0.0277

	
	Disagree
	18.88 (1.15,36.61)
	0.0369

	
	Strongly disagree
	0
	

	With long-term use, medication will prevent my child’s asthma from becoming worse
	Strongly agree
	9.47 (-9.02,27.95)
	0.3148

	
	Agree
	9.20 (-8.61,27.01)
	0.3106

	
	Neutral
	5.25 (-12.79,23.29)
	0.5677

	
	Disagree
	3.17 (-15.12,21.45)
	0.7337

	
	Strongly disagree
	0
	

	My child only needs medication intermittently
	Strongly agree
	-5.80 (-20.14,8.53)
	0.4267

	
	Agree
	-3.06 (-14.61,8.48)
	0.6025

	
	Neutral
	-2.98 (-14.49,8.53)
	0.6114

	
	Disagree
	1.19 (-10.36,12.74)
	0.8396

	
	Strongly disagree
	0
	

	Medication does not help or is not necessary for long-term use
	Strongly agree
	4.98 (-7.72,17.67)
	0.4415

	
	Agree
	-8.02 (-17.15,1.10)
	0.0847

	
	Neutral
	-4.45 (-13.05,4.14)
	0.3088

	
	Disagree
	-2.08 (-10.70,6.54)
	0.6354

	
	Strongly disagree
	0
	

	I sometimes worry about my child becoming too dependent on medication
	Strongly agree
	4.89 (-21.63,31.42)
	0.7172

	
	Agree
	4.71 (-21.71,31.12)
	0.7265

	
	Neutral
	2.70 (-24.23,29.63)
	0.8440

	
	Disagree
	-3.21 (-31.42,25.01)
	0.8234

	
	Strongly disagree
	0
	

	I sometimes worry about long-term side effects of medication
	Strongly agree
	45.37 (-7.00,97.73)
	0.0894

	
	Agree
	44.78 (-7.50,97.06)
	0.0930

	
	Neutral
	40.63 (-11.93,93.19)
	0.1294

	
	Disagree
	53.67 (-0.12,107.45)
	0.0505

	
	Strongly disagree
	0
	

	I sometimes worry about diminishing effectiveness of the medication over time
	Strongly agree
	9.33 (-17.33,35.99)
	0.4922

	
	Agree
	10.33 (-16.02,36.68)
	0.4416

	
	Neutral
	4.20 (-22.50,30.90)
	0.7574

	
	Disagree
	8.80 (-18.80,36.40)
	0.5314

	
	Strongly disagree
	0
	

	In the near future, it may become difficult for me to let my child take their asthma medication
	Strongly agree
	4.91 (-9.44,19.27)
	0.5016

	
	Agree
	5.86 (-7.19,18.91)
	0.3780

	
	Neutral
	1.70 (-11.30,14.70)
	0.7971

	
	Disagree
	4.96 (-8.45,18.37)
	0.4678

	
	Strongly disagree
	0
	

	Caregivers’ knowledge of asthma

	What is asthma?
	Infectious disease
	-4.63 (-12.86,3.60)
	0.2698

	
	Chronic inflammatory disease
	-1.10 (-8.35,6.16)
	0.7662

	
	Contagious disease
	-4.87 (-27.18,17.43)
	0.6680

	
	Do not know
	0
	

	Can asthma be life threatening?
	Yes
	3.25 (-2.85,9.35)
	0.2957

	
	No
	0
	

	Can asthma be well controlled?
	Yes, with regular treatment
	-9.92 (-21.17,1.33)
	0.0838

	
	Yes, but long-term treatment is required
	-3.00 (-9.99,3.98)
	0.3988

	
	No
	-1.06 (-18.05,15.93)
	0.9027

	
	Do not know
	0
	

	Do you think children with asthma need long-term medication?
	Yes, in accordance with a doctors’ suggestions
	0.38 (-6.10,6.86)
	0.9094

	
	No, there is no need for medication when a child is asymptomatic 
	-6.68 (-15.51,2.15)
	0.1380

	
	Do not know
	0
	

	When taken according to the doctor’s prescription, what effect do you think inhaled corticosteroids have on the growth of a child?
	Severe
	7.45 (-3.17,18.06)
	0.1688

	
	Mild
	2.65 (-6.46,11.76)
	0.5682

	
	None
	0
	


CI: confidence interval
† Comorbidity such as allergic rhinitis and eczema
Supplementary Table 6. Analysis of factors associated with overall asthma control using univariate logistic regression model 
	Variable
	Category
	OR (95% CI)
	p value

	Age
	
	1.05 (0.95, 1.17)
	0.3069

	Comorbidity
	
	1.46 (0.81, 2.64)
	0.2097

	Sex
	Male
	1.03 (0.61, 1.74)
	0.8993

	
	Female
	1
	

	BMI
	
	1.02 (0.93, 1.12)
	0.6648

	Treatment adherence
	Yes
	0.68 (0.41, 1.12)
	0.1278

	
	No
	1
	

	Treatment adherence by levels
	>80%
	0.52 (0.23, 1.15)
	0.1060

	
	>50%–≤80%
	0.70 (0.32, 1.55)
	0.3820

	
	≤50%
	1
	

	Asthma severity at Visit 1
	Mild 
	0.75 (0.30, 1.89)
	0.5371

	
	Moderate 
	0.79 (0.30, 2.12)
	0.6461

	
	Severe 
	1
	

	Length of time between asthma diagnosis and study enrolment
	
	1.00 (1.00, 1.00)
	0.0640

	Number of emergency visits due to asthma during recent one year
	
	1.34 (1.07, 1.67)
	0.0102

	Number of hospitalizations due to asthma during recent one year
	
	1.30 (0.95, 1.79)
	0.1033

	Home nebulizer therapy with one year before enrolled
	Yes
	1.06 (0.65, 1.74)
	0.8087

	
	No
	1
	

	Visit 1 Forced Vital Capacity (FVC (L))
	
	0.69 (0.30, 1.57)
	0.3728

	Visit 1 Forced Vital Capacity (FVC (%))
	
	0.28 (<0.01, 11.82)
	0.5047

	Visit 1 FEV1 (L)
	
	0.59 (0.18, 1.95)
	0.3872

	Visit 1 FEV1/FVC Ratio (%)
	
	0.78 (0.36, 1.72)
	0.5403

	Visit 1 Peak Expiratory Flow (PEF (L/min))
	
	1.02 (0.97, 1.06)
	0.4279

	Allergy history
	Yes
	1.43 (0.86, 2.37)
	0.1706

	
	No
	1
	

	Allergic rhinitis
	Ongoing
	0.86 (0.08, 8.85)
	0.8997

	
	Not ongoing
	1
	

	Eczema
	Ongoing
	1.76 (0.18, 17.14)
	0.6264

	
	Not ongoing
	1
	

	Asthma family history
	Yes
	0.99 (0.50, 1.98)
	0.9783

	
	No
	1
	

	Living environment
	Rural town
	0.76 (0.44, 1.30)
	0.3134

	
	Urban
	1
	

	Father’s educational level
	Elementary school
	0.27 (0.06, 1.24)
	0.0931

	
	High school
	0.44 (0.12, 1.58)
	0.2096

	
	University degree
	0.68 (0.19, 2.39)
	0.5477

	
	Master’s degree and above
	1
	

	Mother’s educational level
	Unschooled
	0.08 (<0.01, 3.61)
	0.1935

	
	Elementary school
	0.26 (0.06, 1.15)
	0.0754

	
	High school
	0.60 (0.17, 2.17)
	0.4363

	
	University degree
	0.69 (0.19, 2.44)
	0.5654

	
	Master’s degree and above
	1
	

	Most frequent environmental trigger

	 Common Cold
	Yes
	0.81 (0.50, 1.33)
	0.4118

	
	No
	1
	

	 Unknown
	Yes
	0.83 (0.50, 1.39)
	0.4828

	
	No
	1
	

	 Other
	Yes
	0.85 (0.34, 2.12)
	0.7295

	
	No
	1
	

	Caregivers’ attitudes to asthma medication

	My child currently needs medication 
	Strongly agree
	<0.01 (<0.01, >9999.99)
	0.9485

	
	Agree
	<0.01 (<0.01, >9999.99)
	0.9468

	
	Neutral
	<0.01 (<0.01, >9999.99)
	0.9516

	
	Disagree
	1.00 (<0.01, >9999.99)
	1.0000

	
	Strongly disagree
	1
	

	Without medication, my child will be very ill
	Strongly agree
	<0.01 (<0.01, >9999.99)
	0.9594

	
	Agree
	<0.01 (<0.01, >9999.99)
	0.9596

	
	Neutral
	<0.01 (<0.01, >9999.99)
	0.9597

	
	Disagree
	<0.01 (<0.01, >9999.99)
	0.9610

	
	Strongly disagree
	1
	

	With long-term use, medication will prevent my child’s asthma from becoming worse
	Strongly agree
	3.17 (0.64, 15.72)
	0.1586

	
	Agree
	3.04 (0.68, 13.61)
	0.1460

	
	Neutral
	2.24 (0.49, 10.31)
	0.2985

	
	Disagree
	2.34 (0.50, 11.06)
	0.2821

	
	Strongly disagree
	1
	

	My child only needs medication intermittently
	Strongly agree
	2.01 (0.46, 8.82)
	0.3531

	
	Agree
	1.43 (0.49, 4.18)
	0.5119

	
	Neutral
	1.64 (0.56, 4.78)
	0.3672

	
	Disagree
	1.97 (0.67, 5.81)
	0.2197

	
	Strongly disagree
	1
	

	Medication does not help or is not necessary for long-term use
	Strongly agree
	2.88 (0.58, 14.30)
	0.1951

	
	Agree
	1.35 (0.59, 3.08)
	0.4797

	
	Neutral
	1.58 (0.73, 3.41)
	0.2452

	
	Disagree
	2.74 (1.23, 6.11)
	0.0138

	
	Strongly disagree
	1
	

	I sometimes worry about my child becoming too dependent on medication
	Strongly agree
	<0.01 (<0.01, >9999.99)
	0.9477

	
	Agree
	<0.01 (<0.01, >9999.99)
	0.9479

	
	Neutral
	<0.01 (<0.01, >9999.99)
	0.9503

	
	Disagree
	<0.01 (<0.01, >9999.99)
	0.9457

	
	Strongly disagree
	1
	

	I sometimes worry about long-term side effects of medication
	Strongly agree
	1.54 (0.42, 5.62)
	0.5109

	
	Agree
	1.56 (0.44, 5.47)
	0.4914

	
	Neutral
	1.52 (0.38, 6.15)
	0.5565

	
	Strongly disagree
	1
	

	I sometimes worry about diminishing effectiveness of the medication over time
	Strongly agree
	2.00 (0.17, 24.10)
	0.5867

	
	Agree
	1.35 (0.12, 15.56)
	0.8106

	
	Neutral
	1.70 (0.14, 20.66)
	0.6761

	
	Disagree
	1.37 (0.11, 17.84)
	0.8092

	
	Strongly disagree
	1
	

	In the near future, it may become difficult for me to let my child take their asthma medication
	Strongly agree
	0.15 (0.02, 1.32)
	0.0871

	
	Agree
	0.27 (0.03, 2.16)
	0.2161

	
	Neutral
	0.35 (0.04, 2.85)
	0.3265

	
	Disagree
	0.19 (0.02, 1.55)
	0.1209

	
	Strongly disagree
	1
	

	Caregivers’ knowledge of asthma

	What is asthma?
	Infectious disease
	1.42 (0.66, 3.04)
	0.3715

	
	Chronic inflammatory disease
	2.16 (1.11, 4.21)
	0.0234

	
	Contagious disease
	>9999.99 (<0.01, >9999.99)
	0.9895

	
	Do not know
	1
	

	Can asthma be life threatening?
	Yes
	1.07 (0.58, 2.00)
	0.8229

	
	No
	1
	

	Can asthma be well controlled?
	Yes, with regular treatment
	0.90 (0.27, 2.99)
	0.8682

	
	Yes, but long-term treatment is required
	1.13 (0.55, 2.34)
	0.7395

	
	No
	0.72 (0.14, 3.66)
	0.6906

	
	Do not know
	1
	

	Do you think children with asthma need long-term medication?
	Yes, in accordance with a doctors’ suggestions
	0.87 (0.43, 1.76)
	0.6921

	
	No, there is no need for medication when a child is asymptomatic 
	1.09 (0.41, 2.89)
	0.8626

	
	Do not know
	1
	

	When taken according to the doctor’s prescription, what effect do you think inhaled corticosteroids have on the growth of a child?
	Severe
	0.98 (0.34, 2.84)
	0.9742

	
	Mild
	1.01 (0.41, 2.46)
	0.9837

	
	None
	1
	


CI: confidence interval


[bookmark: _GoBack]Supplementary Table 7. Asthma control status and severity according to GINA 2016 in the PPS† 
	N=491
	Visit 1
	Visit 2
	Visit 3
	Visit 4

	Asthma control status
	
	
	
	

	Well controlled
	57 (11.6)
	212 (51.3)
	248 (67.2)
	278 (77.4)

	Partly controlled
	235 (48.0)
	140 (33.9)
	92 (24.9)
	61 (17.0)

	Un-controlled
	198 (40.4)
	61 (14.8)
	29 (7.9)
	20 (5.6)

	Asthma severity
	
	
	
	

	Mild
	288 (58.8)
	–
	–
	351 (95.9)

	Moderate
	168 (34.3)
	–
	–
	14 (3.8)

	Sever
	34 (6.9)
	–
	–
	1 (0.3)


† Percentages are based on the total non-missing patient number in their corresponding visits
Supplementary Material: Paediatric asthma knowledge questionnaire of parents
This questionnaire is designed to know basic asthma knowledge, we hope to learn your understanding of asthma though this questionnaire. Please answer the questions following instructions, and fill you answers on each question.
1. What is your main source of asthma information?
a) Newspaper and magazines
b) Health care education (lecture, printed materials)
c) Doctors explanation
d) Internet, TV
e) Books
f) Others
2. What is the essential of asthma?
a) Infectious disease
b) Chronic inflammatory disease
c) Contagious disease
d) Do not know
3. Can asthma be life threatening?
a) Yes
b) No
4. Can asthma be well controlled?
a) Yes, do not need special treatment
b) Yes, but need long term treatment
c) No
d) Do not know
5. which of the following statement indicate asthma diagnosis (multi-choice)
a) Recurrent wheezing more than three times
b) Cough more than 4 weeks
c) More than six times respiratory infection in past one year
d) Cough is improved after bronchodilator treatment
6. Which can induce asthma attack (multi-choice)?
a) Cessation medication automatically
b) Cold
c) Contact lots of antigen
d) Emotional change
e) Cold weather irritate
f) Do not know
7. which of the following description is the symptom of asthma attack? (multi-choice)
a) Recurrent cough
b) Heavy breathing
c) Variation of PEF more than 20%
d) Do not know
8. Which is the key medication for asthma control?
a) Corticosteroid
b) Bronchodilators
c) Anti-allergic medicine
d) Antibiotics
e) LTRA
f) theophylline
g) Chinese patent medicine
h) Others
i) Do not know
9. Do you think asthma children need long term medication?
a) Yes, according to doctors’ suggestions
b) No, no need for medication when children have no symptom
c) Do not know
10. Do you think, regular inhale ICS according to doctor’s prescription can affect children’s growth
a) Severe
b) Mild
c) No
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Appendices     Supplementary Table 1. Reasons given for not following asthma prescription for more  than one day   

N=510  Visit 2  Visit 3  Visit 4  

Patients who have more than one day not  following asthma prescription, n (%)  202 (39.6)  181 (35.5)  205  (40.2)  

Reasons, n (%)     

Device - related   14 (6.9)  10 (5.5)  7 (3.4)  

Forgetting instructions  89 (44.1)  78 (43.1)  87 (42.4)  

Perceived concern regarding side - effects  7 (3.5)  3 (1.7)  3 (1.5)  

Treatment appearing ineffective  7 (3.5)  3 (1.7)  1 (0.5)  

Asymptomatic or achieved symptom relief  30 (14.9)  44 (24.3)  56 (27.3)  

Cost  3 (1.5)  1 (0.6)  0 (0.0)  

Difficulty in obtaining asthma medication  16 (7.9)  8 (4.4)  9 (4.4)  

Other  44 (21.8)  44 (24.3)  50 (24.4)  

 

