
68International Journal of Scientific Study | July 2015 | Vol 3 | Issue 4

Pattern of Co-Morbidities in Multiple Chronic 
Diseases in Children
Jagdamba Dixit1, Lalit Kumar2, Anil Kumar Dixit3

1Associate Professor, Department of Pediatrics, Teerthanker Mahaveer Medical College, Moradabad, Uttar Pradesh, India, 2Associate 
Professor, Department of Forensic Medicine and Toxicology, Shri Guru Ram Rai Institute of Medical & Health Science, Dehradun, 
Uttarakhand, India, 3Professor, Department of Community Medicine, Teerthanker Mahaveer Medical College, Moradabad, Uttar Pradesh, India

live with 2 or more diseases.4 As people with MCC suffer 
suboptimal health outcomes, and it raises the health care 
expenses, additional concentration on this population is 
critical to improve health care quality and expenditure. 
Individual managing the multiple chronic conditions 
required a lot of  addition resources like financial and 
emotional support with a higher level of  medical treatment 
to successfully manage the diseases.5 By understanding 
the prevalence and pattern of  these co-morbid condition 
or multiple chronic conditions, is important to provide 
effective and efficient health care to the patient and their 
family.

To date, no one has attempted to offer an action-oriented 
framework that outlines national strategies to maximize 
care coordination and improve health and quality of  life 
for little individuals with MCC and a little is known to 
the multiple chronic conditions in these little individuals. 
Hence, this study was done to find out the pattern of  
multiple chronic conditions in children so that individuals 
managing these disease in children can manage them 
more effectively and efficiently to decrease mortality and 
morbidity in children.

INTRODUCTION

Multiple chronic conditions in the population have raised 
attention in many nations,1 and this comprises a significant 
clinical problem toward the public health sector.2,3 The 
problem of  multiple chronic conditions among developed 
and developing countries has rapidly escalated to become 
a most important public health and medical fact.

The combined effects of  increasing life expectancy and 
the aging of  population undoubtedly will further increase 
the associated societal burden of  chronic illnesses among 
future populations of  older people. There are so many 
studies, those are a concern with adults especially for older 
adults; two-third of  whom have been shown that they 
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Abstract
Introduction: In adult the magnitude of chronic disease is studied before many times but a little is known about the multiple 
chronic conditions in the children. Our study shows the prevalence and pattern of chronic diseases and co-morbidities in children.

Materials and Methods: Subject identified with the chronic disease, came to the hospital in January 2014 to December 2014, 
were analyzed. The relationship between urgent health care and co-morbidities is analyzed using logistic regression.

Results: From the study, more than 80% children had a single chronic condition and more than 19% children had two or more 
chronic conditions, in which asthma with allergic rhinitis was more prevalent. It is clear that as the number of chronic condition 
increases in the child, they need significant health care. The children with >4 chronic conditions had 3.57 times the odds of a 
significance as compared with those children having one chronic disease (P < 0.0001).

Conclusion: Study showed that the increase in the number of chronic conditions in children were associated with greater risk 
of mortality and morbidity and needs urgent health care.
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MATERIALS AND METHODS

The study was done in Teerthanker Mahaveer Medical 
College and Research Centre, Moradabad. Uttar Pradesh, 
total numbers of  pediatric subjects were taken 1085 children 
who came to the emergency/Pediatric Department. 
Children were identified with ICD-9 code for chronic 
condition, were taken in the study group between the period 
from January 2014 to December 2014, as other researchers 
have used similar condition.6

The information about the patients were obtained 
from the emergency and pediatric department and then 
characteristics of  disease and treatment were entered on a 
predesigned proforma, from the case sheets of  the patients 
prepared and maintained by the consultants concerned. 
Logistic regression analysis was done to compare odd of  
the significant event by the number of  chronic diseases 
present continuing for age and gender.

OBSERVATIONS AND RESULTS

From the Table 1, the author concluded that the majority 
of  children in the sample (80.65% n = 1085) had only 
one chronic condition over the study time. Among 875 
children admitted for only one chronic condition, 190 
children (17.51%) had 2 chronic diseases, only 16 cases 
for 3 chronic conditions, i.e., 1.47% and 0.37% children 
for 4+ chronic disease (4 cases).

Illustration from Table 2, those who were admitted for 
single chronic condition, the prevalence of  asthma was 
35.31% (309  cases), was by far most ubiquitous of  the 
disease for which the patient came in the hospital. Allergic 
rhinitis and allergy (unspecified) patients were 22.29% and 
8%, respectively (195 cases and 70 cases) other chronic 
disease such as epilepsy 6.97%, congenital heart disease 
6.06%, hypertension 5.03%, diabetes Type  II 4.91%, 
cerebral palsy 4%, and diabetes Type I 2.97% had a little 
prevalence as compared to asthma and allergic rhinitis but 
neoplasm, sickle cell anemia, chronic nephritis, rheumatoid 
arthritis, rheumatic heart disease, cystic fibrosis, and other 
disease; each accounts for only < 2%.

From Table 3, a most frequent combination of  2 chronic 
conditions was asthma with allergic rhinitis, i.e., 34.74% 
(66 cases). Asthma was again dominating in this group. 
Second most prevalent combination was asthma and allergy 
(unspecified) accounting for 14.21% (27  cases). Other 
combination of  asthma with epilepsy, diabetes type  2, 
congenital heart disease, hypertension, and cerebral palsy 
were 7.89, 4.74%, 4.74%, 4.21%, and 4.21%, respectively. 
While with Allergic rhinitis most prevalent combination 

was with unspecified allergy, i.e. 11.05% (21 cases) next 
with epilepsy, i.e., 5.26%.

There are three chronic conditions were evident in 16 
children, and Table 4 provides an idea of  the most prevalent 
combination of  disease in this group. Asthma with allergic 
rhinitis and allergy (unspecified) was accounting 37.5% next 
to asthma with allergic rhinitis and epilepsy, i.e., 18.75%.

Table 1 shows that with an increase in the number of  chronic 
condition required significant health care like hospitalization 
or emergency care. Most of  the children (75%) with 4+ 
chronic conditions had more fatality, so they need immediate 
management. By the Table 5, when controlling the age and 
gender, the odds of  having significant health problem with 
increased number of  chronic disease raising from 21.03% 
for children with one chronic condition to 75% for children 
with 4 or more chronic condition. Those with 4 or more 
conditions had 3.57 times the odds of  a significant event as 
compared to the one chronic condition children.

DISCUSSION

The burden of  chronic disease in children has been studied 
in limited fashion over the past decade. One study on 5001 

Table 1: Children with chronic conditions and 
significant cases
Number of conditions Cases (%) Significant cases (%)
1 875 (80.65) 184 (21.03)
2 190 (17.51) 57 (30.00)
3 16 (1.47) 6 (37.50)
4+ 4 (0.37) 3 (75.00)
Total 1085

Table 2: Children came for one chronic disease
Chronic condition Cases Percentage
Asthma 309 35.31
Allergic rhinitis 195 22.29
Allergy (unspecified) 70 8.00
Epilepsy 61 6.97
Congenital heart 
disease

53 6.06

Hypertension 44 5.03
Diabetes Type 2 43 4.91
Cerebral palsy 35 4.00
Diabetes Type 1 26 2.97
Neoplasm 17 1.94
Sickle cell anemia 8 0.91
Chronic nephritis 4 0.46
Rheumatoid arthritis 3 0.34
Others 3 0.34
Rheumatic heart 
disease

2 0.23

Cystic fibrosis 2 0.23
Total 875 100
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children7 reported the extent of  single condition chronic 
disease in different cohorts of  children and estimated the 
prevalence of  chronic disease ranging from 12% to 26%. 
Asthma was the most prevalent physical conditions that 
were dominant among children with 1 chronic condition 
from the data set. From this study, author also found the 
same that asthma was a most prevalent chronic condition. 
Little information is available in the literature regarding 
multiple chronic conditions beyond a national study 
conducted some years ago involving a household sample 
18000 children <18 years of  age, author suggested that 
19% of  children had 1 or more chronic conditions.8 Fewer 
than 5% or children had 2 or more chronic conditions and 
<1% had 3 or more such conditions. In this study, Asthma 
and allergies predominated in the findings. Author of  the 
current study found the same results, but the prevalence of  
disease differs from previous research as a previous study 
done in the normal population and this study was done in 

those children who came to hospital, i.e., diseased children. 
Both these studies used self-report data. Newacheck and 
Stoddard8 used in 1988, national child health interview 
survey for the study, and Van Cleave et al.7 used the national 
longitudinal survey of  Youth Child cohorts for 1988-2006 
in this study.

These data are very important and useful for the policy 
makers and pediatrician, who deal with the chronic 
conditions in the children. These findings are based on the 
physician diagnoses. In this sample, about 17.51% children 
had 2 chronic conditions and very few, i.e., <2% for 3 or 
4+ conditions. In those with 2 or more conditions, asthma 
was almost always evident.

Our data also suggest that in the intervening years from 
1988 to 2006, the prevalence of  co-morbidities in children 
increased from 5% in earlier Newacheck and Stoddard 
study to 12% in data. However, in our study it was 17.51%, 
which is on higher side it may be due to that this study 
conducting in developing country and author’s data are 
hospital based, not self-reporting or population survey. 
In our data asthma and allergic rhinitis comprise the most 
prevalent combination in those children with 2 or 3 chronic 
conditions. A different finding from the earlier Newacheck 
and Stoddard study that our data suggest that in children 

Table 3: Children came for two chronic disease
Chronic condition combination Cases Percentage
Asthma Allergic rhinitis 66 34.74
Asthma Allergy (unspecified) 27 14.21
Allergic rhinitis Allergy (unspecified) 21 11.05
Asthma Epilepsy 15 7.89
Allergic rhinitis Epilepsy 10 5.26
Asthma Diabetes Type 2 9 4.74
Asthma Congenital heart disease 9 4.74
Asthma Hypertension 8 4.21
Asthma Cerebral palsy 8 4.21
Allergic rhinitis Hypertension 4 2.11
Allergic rhinitis Congenital heart disease 4 2.11
Asthma Neoplasm 3 1.58
Asthma Diabetes Type 1 2 1.05
Asthma Sickle cell anemia 2 1.05
Others 2 1.05
Total 190 100

Table 4: Children came for three chronic disease
Chronic condition combination Cases Percentage
Asthma Allergic rhinitis Allergy (unspecified) 6 37.5
Asthma Allergic rhinitis Epilepsy 3 18.75
Asthma Epilepsy Cerebral palsy 2 12.5
Allergic rhinitis Allergy (unspecified) Congenital heart disease 2 12.5
Asthma Diabetes type 2 Hypertension 1 6.25
Allergic rhinitis Diabetes type 2 Hypertension 1 6.25
Asthma Allergy (unspecified) Congenital heart disease 1 6.25
Total 16 100

Table 5: Odds of having significant event
Number of conditions Odds ratio P value
1 Reference Reference
2 1.43 <0.0001
3 1.78 <0.0001
4+ 3.57 <0.0001
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allergy accompanying asthma are evident to a significant 
degree. This observation is corroborated in studies that 
have shown that sensitivity to allergens is high in vulnerable 
communities.9,10

Other research in adult population has demonstrated 
that individuals with multiple chronic diseases have 
increased utilization of  the health care system and often 
have much higher individual demands of  health care 
literacy, financial needs, and resource needs to manage 
the conditions adequately,10 furthermore clinical systems 
caring for these individuals require greater investment 
in integrated communication systems and coordination 
of  care.5,11 Our study offers insight into the pediatric 
population, and this co-morbid chronic condition 
showed same as for adult studies that children with 
multiple chronic conditions demand more and advance 
health care system.12,13

CONCLUSION

During the study period, asthma was the most prevalent 
condition in children and being most prevalent with 
a combination of  allergic rhinitis and same was most 
prevalent with allergy (unspecified). With increase in the 
number of  chronic disease, increase the need of  urgent 
health care and required advanced management that range 
from 21.03% single chronic disease to 75% in 4 or more 
chronic disease, so it is clear that if  the number of  chronic 
condition increase in the children will increase the risk for 
poor outcome or increase the fatality in children.

REFERENCES

1.	 Parekh AK, Goodman RA, Gordon C, Koh HK, HHS Interagency 
Workgroup on Multiple Chronic Conditions. Managing multiple chronic 
conditions: A strategic framework for improving health outcomes and 
quality of life. Public Health Rep 2011;126:460-71.

2.	 American Association of Retired People Public Policy Institute. Chronic 
care: A call to action for health reform. Available from: http://www.aarp.
org/health/medicare-insurance/info-03-  09/beyond _50_hcr. html. [Last 
accessed on 2013 Aug 10].

3.	 Schneider KM, O’Donnell BE, Dean D. Prevalence of multiple chronic 
conditions in the United States’ medicare population. Health Qual Life 
Outcomes 2009;7:82.

4.	 Centers for Medicare and Medicaid Services. Chronic conditions among 
medicare beneficiaries. Available from: http://www.cms.gov/Research-
Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Chronic-
Conditions/Downloads/2012Chartbook.pdf. [Last accessed on 2013 Aug 10].

5.	 Anderson G, Horvath J. The growing burden of chronic disease in America. 
Public Health Rep 2004;119:263-70.

6.	 Newacheck PW, Taylor WR. Childhood chronic illness: Prevalence, 
severity, and impact. Am J Public Health 1992;82:364-71.

7.	 Van Cleave J, Gortmaker SL, Perrin JM. Dynamics of obesity and chronic 
health conditions among children and youth. JAMA 2010;303:623-30.

8.	 Newacheck PW, Stoddard JJ. Prevalence and impact of multiple childhood 
chronic illnesses. J Pediatr 1994;124:40-8.

9.	 Stevenson LA, Gergen PJ, Hoover DR, Rosenstreich D, Mannino DM, 
Matte TD. Sociodemographic correlates of indoor allergen sensitivity 
among United States children. J Allergy Clin Immunol 2001;108:747-52.

10.	 Sarpong SB, Hamilton RG, Eggleston PA, Adkinson NF Jr. Socioeconomic 
status and race as risk factors for cockroach allergen exposure 
and sensitization in children with asthma. J  Allergy Clin Immunol 
1996;97:1393‑401.

11.	 Leroy L, Bayliss E, Domino M, Miller BF, Rust G, Gerteis J, et al. The 
Agency for Healthcare Research and Quality Multiple Chronic Conditions 
Research Network: Overview of research contributions and future priorities. 
Med Care 2014;52:S15-22.

12.	 Daley MF, Barrow J, Pearson K, Crane LA, Gao D, Stevenson JM, et al. 
Identification and recall of children with chronic medical conditions for 
influenza vaccination. Pediatrics 2004;113:e26-33.

13.	 Dombkowski KJ, Wasilevich EA, Lyon-Callo SK. Pediatric asthma 
surveillance using Medicaid claims. Public Health Rep 2005;120:515-24.

How to cite this article: Dixit J, Kumar L, Dixit AK. Pattern of Co-Morbidities in Multiple Chronic Diseases in Children. Int J Sci Stud 
2015;3(4):68-71.

Source of Support: Nil, Conflict of Interest: None declared.


