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Abstract: The paper established a differential equation model for 194 children with ADHD in 

outpatient clinics from September 2019 to August 2020 and compiled a children’s clinical diagnostic 

interview scale based on the fourth edition of the American Diagnostic and Statistical Manual of 

Mental Disorders (DSM-Ⅳ). The CDIS standard divides it into three phenotypes: attention deficit 

predominant (ADHD-I), hyperactivity-impulsive predominance (ADHD-HI) and mixed (ADHD-C). 

The results of the study showed that the distribution of subtypes in the study cases: ADHD-I accounted 

for 45.9% (89 cases), ADHD-HI accounted for 7.7% (15 cases), ADHD-C accounted for 46.4% (90 

cases); ADHD-C: ADHD-I is 1:1. CDIS scale total score: 194 cases of attention deficit symptoms were 

(7.2 ± 1.4) points, and hyperactivity-impulsive symptoms were (5.4 ± 2.2) points. The frequency of 

attention deficit symptoms in 194 cases was (79.5 ± 2.9) %, and the frequency of hyperactivity-

impulsive symptoms was (59.8 ± 3.5) %. Therefore, it can be concluded that DSM-IV defines three 

phenotypes in this sample. The proportion of ADHD-HI is low, and the proportion of ADHD-I and 

ADHD-C is similar; age influences the phenotype distribution. 

Keywords: minor brain injury syndrome; differential model; behavioral symptoms; children; mental 

disorder recovery treatment 
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1. Introduction 

Recent studies have shown that children with attention deficit hyperactivity disorder (ADHD) 

have heterogeneous characteristics, and different subtypes have different prognoses. Therefore, the 

descriptive study of clinical classification and its characteristics is of great significance for exploring 

its etiology, prognosis and treatment [1]. The American Diagnostic and Statistical Manual of Mental 

Disorders Fourth Edition (DSM-Ⅳ) divides ADHD into three phenotypes according to the symptom 

dimension: (1) Attention deficit-based (ADHDI). It is mainly manifested as difficulty maintaining 

concentration, ease to be distracted, beginning and end in doing things, and disorganized daily life. (2) 

Hyperactivity-impulsive predominance (ADHD-HI). Mainly manifested as excessive activity, noise 

and impatience. (3) Hybrid (ADHD-C). Symptoms of attention deficit and hyperactivity are more 

prominent. There is no subtype in the classification scheme and diagnostic criteria of mental illness in 

China. This study aims to explore the clinical subtypes and characteristics of children with ADHD 

under the cultural background of our country and provide a scientific basis for diagnosing and treating 

ADHD. 

2. Objects and methods 

2.1. Object 

The cases selected in the paper are children who went to the hospital outpatient clinic from 

October 2019 to August 2020. According to the DSM-IV diagnostic criteria, the patient was first 

diagnosed with ADHD by two psychiatrists (one of whom was the deputy chief physician or above), 

without knowing each other. Then the children's clinical diagnostic interviews were used for those with 

the same diagnosis. Exclude hyperactivity or attention deficits caused by the nervous system's organic 

diseases, extensive developmental disorders, mental retardation, psychotic disorders, or other primary 

mental disorders (such as to conduct, mood disorders, anxiety or dissociative disorders). A total of 194 

cases met the criteria [2]. Among them, 161 cases were male (83.4%), 32 cases were female (16.6%), 

male: female was 5:1; age was 6–16 years old, average (10.3 ± 2.3) years old; course of the disease 

was 0.5–15.0 years, the average was (5 ± 2.3) 3 years. 

2.2. Method 

2.2.1. Diagnosis and typing tools 

The Children's Clinical Diagnostic Interview Scale compiled by the American Child Disorders 

Working Group is introduced. The scale is based on the DSM-IV diagnostic criteria and consists of 

four criteria: symptom criteria, disease course criteria, severity criteria and exclusion criteria. In the 

symptom standard, each symptom is divided into two levels: "Yes" and "No". Yes: refers to the 

symptom that frequently occurs and scores 1; No: refers to the occasional or never occurrence of this 

symptom, and scores 0. The attention-deficit factor is composed of 9 attention deficit symptoms, and 

the other is the hyperactivity-impulsive factor composed of 9 hyperactivity-impulsive symptoms, and 

the scoring range is 0–9 points. The scale is a fixed-form interview scale, which a psychiatrist and 

parents evaluate interviewed [3]. After field-testing abroad, ADHD is divided into four subtypes 
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according to the characteristics of symptom distribution: (1) ADHD-C is classified as attention deficit 

symptoms and hyperactivity-impulsive symptoms ≥ 6; (2) only attention deficit symptoms ≥ 6; (3) 

Only those with hyperactivity-impulsive symptoms ≥ six are considered as ADHD-HI; (4) Those who 

do not meet the symptom criteria of the above three types, but have obvious clinical manifestations, 

are untyped (because the untyped does not meet The diagnostic criteria of ADHD in DSM-IV are not 

discussed in this article). The scale has been translated and revised and initially tested 109 children 

with outpatient complaints of hyperactivity, inattention, and learning difficulties. The sensitivity was 

97.2%, the specificity was 100%, the test-retest reliability PA = 0.89, and the inter-rater consistency 

Kappa = 0.74 (P < 0.01), which meets the needs of research. 

2.2.2. Data collation and analysis 

The paper uses the epidemiological research data management and analysis system software (EPI 

INFO software) compiled by the National Center for Disease Control and the World Health 

Organization. Statistical analysis uses χ2 test, t-test, and analysis of variance. 

2.3. Establishment of differential model 

2.3.1. The first term is attacked 

The thesis assumes that the intensity of the consciousness transfer before the client did not receive 

the consultation is m, and the intensity of the consciousness transfer after the consultation is M. The 

intensity of the consciousness transfer of the client after the first term is attacked is: 

𝑃1 = [(𝑀 −𝑚)/𝑉1] × 𝑃0(𝑃0 = 1)                             (1) 

2.3.2. The second term is attacked 

After the progressive term after the previous alternative is attacked, the intensity of the person's 

consciousness transfer can be obtained for the same reason as the above formula: 

𝑃2 = [(𝑀 −𝑚)/(𝑉2 + 𝑉1)] × 𝑃1                              (2) 

At this time, there is a functional relationship between the intensity of the party’s consciousness 

transfer after the previous term was attacked and the intensity of the party's consciousness transfer 

when the term was attacked again. 𝑘(𝑣𝑥), 𝑘(𝑣𝑥)  is a function that increases as the consultation 

process runs: 

𝑃𝑠 = 𝐾(𝑉𝑥) × 𝑃𝑥                                   (3) 

It can be supposed that after the client's number of terms has reached a certain cumulative level, 

𝑃𝑥 at this time is the intensity of consciousness transfer of the client to be reached in the consultation, 

and 𝑃𝑠  is the intensity of consciousness transfer derived from the client's consultation [4]. The 

intensity𝑃𝑥  of the party's self-consciousness transfer will increase due to the injection from the 

consultation, as shown in Figure 1. 
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Figure 1. Psychological term alternatives influence model. 

Assuming that the change of the party’s consciousness orientation (in terms of data, the increase 

in the intensity of consciousness transfer) is a flow process of development and operation, the intensity 

of the party’s self-derived consciousness transfer is relative to the increased rate of the attack on the 

terms derived from the consultation 𝑑𝑃𝑥/𝑑𝑉𝑥 It is proportional to the intensity of the person’s source 

of self-consciousness and the intensity difference𝑃𝑥 − 0 before the attacked termα, that is 

𝑑𝑃𝑥
𝑑𝑉𝑥

= 𝑎(𝑃𝑥 − 0) 

𝑙𝑛 𝑃𝑥 = 𝑎𝑉𝑥 + 𝑐 

𝑃𝑋 = 𝑒𝑎𝑉𝑥+𝑐                                 (4) 

The paper uses boundary conditions to determine the parameter c 

Substitute boundary condition 𝑉𝑋 = 0, 𝑃𝑥 = 𝑃2 

𝑃2 = 𝑒𝑐  

𝑐 = 𝑙𝑛 𝑃2                                      (5) 

Have 

𝑃𝑠 = 𝑘(𝑣𝑥) × 𝑒𝑎𝑣𝑥+𝑙𝑛𝑃2                                   (6) 

After obtaining the consciousness transfer intensity function 𝑃𝑠 of the party's self, we calculate 

the integral of the lexical item alternative quantity 𝑉𝑥 by 𝑃𝑠 , and we can obtain the party's 

consciousness transfer intensity function 𝐹(𝑣𝑥) that the lexical item alternative is attacked. 

𝐹(𝑣𝑥) = ∫ 𝑃𝑠𝑑𝑣𝑥
𝑣𝑥
0

                                    (7) 
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Here, it is needed to determine the ratio of the parameter 𝑘(𝑣𝑥) (the ratio of the intensity of the 

party’s consciousness transfer before the progressive term is attacked to the intensity of the party’s 

consciousness transfer before the attacked term). The parameter α. 𝑘(𝑣𝑥) is a proportional function 

of the intensity of the consciousness transfer of the client after the progressive process of the 

consultation term [5]. Before the unaccepted vocabulary is attacked, 𝑘(𝑣𝑥) is a small amount. As the 

accepted vocabulary is attacked, 𝑘(𝑣𝑥) increases continuously. The intensity of the consciousness 

transfer of the party is equal to the intensity of the consciousness transfer before the unconsented (This 

is the completion of a thing from a quantitative change to a qualitative change, moving towards the 

opposite of the thing, and the new thing negating the old thing). It can be assumed that when vx = 0, 

that is, at the beginning of the consultation, 𝑘(𝑣𝑥) is relatively most miniature and [𝑘(𝑣𝑥)]𝑚𝑖𝑛 is 

taken; after the consultation, [𝑘(𝑣𝑥)]𝑚𝑎𝑥 can be measured by the party’s self-satisfaction with the 

consultation effect), as shown in Figure 2. In the model hypothesis, considering the fixation of the 

client's conscious tendency, the intensity of the client's consciousness transfer from receiving 

counseling is three times the intensity of the consciousness transfer from the self. The functional 

relationship can be established: 

𝑘(𝑣𝑥) = 3 + 𝑒−𝑣𝑥 + 2                                 (8) 

 

Figure 2. Satisfaction fully correlated model. 

When 𝑣𝑥 → ∞, [𝑘(𝑣𝑥)]𝑚𝑖𝑛 ; when 𝑣𝑥 = 0 , [𝑘(𝑣𝑥)]𝑚𝑖𝑛  and the function is incremented. The 

parameter α can be calculated from the ratio of the number of optional cumulative terms for any N 

times and the intensity of the person's consciousness transfer from the consultation, and the average 

value is used. After the parameter [𝑘(𝑣𝑥), 𝑎] is determined, the analytical formula of 𝐹(𝑣𝑥) is 
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𝐹(𝑣𝑥) = ∫ (3𝑒−𝑣𝑥 + 2)𝑒
𝑎𝑣𝑥+𝑙𝑛𝑃2𝑣𝑥

0
𝑑𝑣𝑥                           (9) 

It can be seen that the change function of the intensity of consciousness transfer after the party 

accepts the vocabulary is attacked. 𝑔(𝑣𝑥)[𝑔(𝑣𝑥) =. The number of times the vocabulary has been 

attacked [6]. The alternative cumulative quantity of the vocabulary is 

𝑔(𝑣𝑥) =
𝑟−𝑝1𝑣1−𝐹(𝑣𝑥)

𝑣2+𝑀−𝑚
                               (10) 

𝑔(𝑣𝑥) = 𝐸                                   (11) 

The cumulative total of available terms (term flow) is as follows: 

𝑊 = 𝑣1 + 𝑣2 + 𝑣𝑥                                 (12) 

3. Results 

3.1. Distribution of the core symptoms of the three phenotypes of ADHD 

3.1.1. Distribution of the three phenotypes of ADHD 

Among 194 cases, 89 cases (45.9%) met ADHD-I, 15 cases (7.7%) met ADHD-HI, and 90 cases 

(46.4%) met ADHD-C. The ratio of ADHD-C: ADHD-I is 1:1. 

3.1.2. CDIS scale score 

The total score of attention deficit symptoms of 194 cases was (7.2 ± 1.4) points, and the total 

score of hyperactivity-impulsive symptoms was (5.4 ± 2.2) points. (1) Comparison between the three 

phenotypes: In the total score of attention deficit symptoms, ADHD-I is (7.2 ± 1.0) points, ADHD-HI 

is (4.1 ± 1.3) points, and ADHD-C is (7.6 ± 1.1) points; After the analysis of variance, the differences 

between the three groups are very significant (P<0.01). (2) Comparison between different genders and 

different ages: the total scores of male and female children with attention deficit symptoms are (7.1 ± 

1.4) points and (7.5 ± 1.3) points, respectively, and the total scores of hyperactivity-impulsive 

symptoms are (5.5 ± 2.2) points, respectively and (5.0 ± 2.3) points. The difference was not significant 

(P > 0.05). Different ages have a particular influence on the total score of attention deficit symptoms 

(P = 0.05); the influence of the hyperactivity-impulsive symptom factor, the analysis of variance, 

shows that the total symptom score gradually decreases with age 6–8 years old, 9–12 years old, 9–12 

Years old and 13–16 years old were (6.0 ± 2.2), (5.5 ± 2.1) and (3.9 ± 2.0) points, respectively; P < 

0.01. 

3.1.3. Comparison of the frequency of the core symptoms of the three phenotypes of ADHD 

Table 1 shows that in the total sample of ADHD, the frequency of 9 attention deficit symptoms 

exceeds 60.0%. Among the nine hyperactivity-impulsive symptoms, only 4 (small movements, leaving 

the seat on inappropriate occasions, talking the frequency of occurrence is more than 60.0%, which 
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indicates that the children enrolled in the group have more symptoms of attention deficit and more 

minor hyperactivity-impulsive symptoms [7]. 

Table 1. Comparison of the frequency of the three phenotypic core symptoms in children 

with ADHD (%). 

Core symptoms  ADHD ADHD-I 
χ2  

Number  % Number % 

Attention-deficit symptoms           

Not paying attention to details 181 93.3 82 92.1 12.64 

Pay attention to keep it difficult 169 87.1 82 92.1 32.33 

Not listening 146 75.3 62 69.7 9.45 

Can't always follow instructions 153 78.9 74 83.1 14.84 

Impaired organization 169 87.1 79 88.8 24.17 

Unwilling to do homework 139 71.6 64 71.9 8.52 

Often lose things 128 66 62 69.7 11.21 

easily distracted 182 93.8 84 94.4 12.15 

Forget things often 121 62.4 54 60.7 18.27 

Average frequency   79.5 ± 2.9   80.3 ± 2.9 11.23 

Hyperactivity-impulsive symptoms           

Many small movements 171 88.1 69 77.5 17.87 

Leave your seat on inappropriate 

occasions 
128 66 42 47.2 26.04 

Running around in inappropriate situations 115 59.3 32 36 37.48 

Uproar 65 33.5 12 13.5 30.3 

Overactive 110 56.7 32 36 29.06 

Talkative 127 65.5 36 40.4 45.85 

Rob talk 113 58.2 28 31.5 48.93 

Can't wait in line 94 48.5 18 20.2 52.87 

Disturb others 121 62.4 35 39.3 38.94 

Average frequency 59.8 ± 3.5 38.0 ± 3.5 31.91 

Core symptoms  ADHD-HI ADHD-C 
P  

Number % Number % 

Attention-deficit symptoms           

Not paying attention to details 11 73.3 88 97.8 < 0.01 

Pay attention to keep it difficult 6 40 81 90 < 0.01 

Not listening 8 53.3 76 84.4 < 0.01 

Can't always follow instructions 6 40 73 81.1 < 0.01 

Impaired organization 7 46.7 83 92.2 < 0.01 

Unwilling to do homework 6 40 69 76.7 < 0.05 

Often lose things 4 26.7 62 68.9 < 0.01 

Easily distracted 11 73.3 87 96.7 < 0.01 

Forget things often 2 13.3 65 72.2 < 0.01 

Average frequency   45.2 ± 3.6   84.4 ± 2.6 < 0.01 
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Hyperactivity-impulsive symptoms           

Many small movements 15 100 87 96.7 < 0.01 

Leave your seat on inappropriate 

occasions 
13 86.7 73 81.1 < 0.01 

Running around in inappropriate situations 13 86.7 70 77.8 < 0.01 

Uproar 9 60 44 48.9 < 0.01 

Overactive 12 80 66 73.3 < 0.01 

talkative 12 80 79 87.8 < 0.01 

Rob talk 11 73.3 74 82.2 < 0.01 

Can't wait in line 12 80 64 71.1 < 0.01 

Disturb others 10 66.7 76 84.4 < 0.01 

Average frequency 79.3 ± 2.9 78.1 ± 3.0 < 0.01 

The elemental distribution of the frequency of the three phenotypic symptoms, (1) ADHD-I: In 

the frequency of attention deficit symptoms, nine items are more than 60%; in the frequency of 

hyperactivity-impulsive symptoms, except for 1 item (more small movements), more than 70.0%, eight 

items are all lower than 50.0%. (2) ADHD-HI: In the frequency of attention deficit symptoms, except 

for three items (not paying attention to details, easy to be distracted, and hearing but not listening), the 

rest are less than 50.0%; in the frequency of hyperactivity-impulsive symptoms, nine items Both 

exceed 60%. (3) ADHD-C: Among the 18 symptom frequencies, except for 2 (noisy and frequent loss 

of things), 16 more than 70.0%. The three types have significant differences in the frequency of various 

symptoms (P < 0.05). 

3.1.4. Comparison of the frequency of core symptoms in children of different ages 

Children aged 6–8, 9–12, and 13–16 (described in this order below) increase with age, seem to 

hear but not hear (77.8%, 81.4%, 52.9%, respectively), and have more small movements (93.7%, 

90.7%, 70.6%, respectively), running around in inappropriate situations (79.4%, 53.6%, 38.2%, 

respectively), loud (39.7%, 37.1%, 11.8%, respectively), and hyperactivity (74.6%, respectively) , 

57.7%, 20.6%) decreased (P < 0.01 or P < 0.05), and the frequency of reluctance to do homework 

increased (57.1%, 76.3%, 85.3%, respectively; P < 0.01). 

3.2. Phenotypic distribution 

Among the three phenotypes, the comparison of the distribution of different genders and ages is 

shown in Table 2. In boys and girls, the three phenotypes' frequency is similar, suggesting that gender 

does not affect the phenotype [8]. As age increases, ADHDHI and ADHD-C decrease, while ADHD-I 

increases. 
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Table 2. Comparison of three phenotypes of ADHD children with different genders and 

different ages (number of cases). 

  Male Female χ2 P 

ADHD-C 90(46.4) 75(46.3) 15(46.9) 0.02 > 0.05 

ADHD-I 89(45.9) 73(45.1) 16(50.0) 0.1 > 0.05 

ADHD-HI 15(7.7) 14(8.6) 1(3.1) 1.15 > 0.05 

Total 194 162 32     

  6–8 9–12 13–16 χ2 P 

ADHD-C 31(49.2) 51(52.6) 8(23.5) 8.84 < 0.05 

ADHD-I 22(34.9) 42(43.3) 25(73.5) 13.78 < 0.01 

ADHD-HI 10(15.9) 4(4.1) 1(2.9) 8.72 < 0.05 

Total 63 97 34     

4. Discussion 

We used the DSM-IV symptom criteria to investigate the distribution of symptoms in children 

with ADHD and found that there were more symptoms of attention deficit and fewer hyperactivity-

impulsive symptoms, suggesting that the level of hyperactivity and impulse in this group of ADHD 

children is relatively low, that is, the amount of activity is relatively high. Slight and less urgency to 

the stimulus. This conclusion is similar to the literature [9] in the cross-cultural comparison of samples 

of children with ADHD in China (Hong Kong) and the United Kingdom. Some scholars have found in 

a cross-ethnic comparison study of infant temperament that Chinese 4-month-old babies have lower 

motor activity and irritability than European and American white babies of the same age; this suggests 

that babies of different races have behavioral characteristics. There are inherent differences. Some 

scholars found the distribution of Chinese children's temperament types compared with foreign data. 

Chinese children have fewer difficult-to-nourish types; speculation may be related to ethnic 

background and cultural environment. Therefore, the characteristics mentioned earlier should be 

considered when formulating the clinical diagnostic criteria for ADHD in my country. It is necessary 

to formulate appropriate standards using our local norms. 

In this study, the same evaluation tools as similar foreign studies is used, and the results are 

comparable to a certain extent. According to literature reports in the United States, ADHD-I accounted 

for 28.0%–30.0% of children with ADHD, ADHD-C accounted for 61.0–64.7%, and ADHD-HI 

accounted for 7.3%–9.0%; in this study, the three types accounted for 45.9%, 46.4%, 7.7%. In the 

sample of this study, the proportion of ADHD-I is more than that of the United States, ADHD-C is less 

than that of the United States, and the proportion of ADHD-HI is similar to that of the United States; 

the ratio of the number of ADHD-C to ADHD-I in the United States is about 2:1, This group is 1:1. 

The possible reasons are: (1) Combined with the results of core symptom analysis, this group of 

children with ADHD has a lower level of hyperactivity impulse, leading to an increase in the proportion 

of ADHD-I; (2) The age composition of the sample will also affect the proportion of each subtype. 

This study shows that age has a significant impact on the distribution of core symptoms and 

phenotypes. As age increases, symptoms of hyperactivity decrease, and learning problems increase. 

ADHD-HI is more in the 6–8 years old group, and it is significantly reduced over nine years old; 

ADHD-C is more in 6–12 years old, the most is 9–12 years old, and it decreases over 13 years old; 

while ADHD-I is significantly more than 13 years old in the young age group. This is similar to the 
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research results of many scholars at home and abroad [10]. Some scholars believe that the symptoms 

of hyperactivity can be observed at a young age, and attention deficits can only arouse the attention of 

adults when the children go to school, the academic pressure increases and the demand for attention 

increases; ADHD-HI is likely to be in ADHD-C Part of the children who went to the doctor early did 

not find the symptoms of attention-deficit when they went to the doctor. With the increase of age, the 

attention deficit showed up, which could be attributed to ADHD-C. Through a review of the previous 

literature, some scholars found that the attention deficit disorder of children with hyperactivity 

remained relatively stable with age, while the hyperactivity-impulsive symptoms gradually decreased. 

5. Conclusions 

To confirm the stable subtype, the influence of age must be considered. The stage with the most 

abundant symptoms in the entire course of the disease should be selected. The age group with both 

hyperactivity and attention deficit is the basis for diagnostic classification, generally between 8–12 

years old. Because this study is the first domestic use of DSM-IV diagnostic classification criteria for 

clinical classification of ADHD, the above results need to be expanded and repeated experimental 

verification. 
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