
Introduction

Childhood diarrhea remains a critical public 
health issue in low- and middle-income 

countries, leading to significant mortality among 

children under five, with approximately 0.5 million 
1

deaths annually and 1.7 billion cases globally.  
UNICEF (2021) reported that of the 5 million deaths 
of children under five worldwide, around 30% were 
caused by infectious diseases, often presenting with 

2diarrhea and fever.  To address such challenges, 
UNICEF and WHO introduced the Integrated 
Management of Childhood Illnesses (IMCI), a 
strategy targeting major childhood diseases like acute 
respiratory infections, diarrhea, measles, malaria, and 
malnutrition, which collectively account for over 

3
70% of child mortality in resource-limited settings.  
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Abstract 

Objective: This study aims to assess the prevalence of various comorbidities related to the Integrated 
Management of Childhood Illness (IMCI) among children presenting with diarrhea.

Material and Methods: A descriptive cross-sectional study was conducted at the Department of Pediatrics, 
Services Hospital Lahore (Ref No. IRB/2024/1410/SIMS dated 22.08.2024). A total of 383 children aged 1-5 
years who presented with diarrhea were included using a non-probability consecutive sampling method. 
Diarrhea was defined as the passage of three or more loose stools per day. The prevalence of IMCI-related 
comorbidities including malnutrition, anemia, rickets, ear infections, and worm infestations was assessed 
through clinical evaluation and laboratory tests. Data on demographic characteristics, breastfeeding and 
weaning practices, vaccination status, and medical history were collected. Chi-square tests were used to 
determine associations between comorbidities and diarrhea prevalence, with significance set at p ≤ 0.05.

Results: The study revealed a high prevalence of malnutrition (54.6%), anemia (55.9%), and rickets (30.8%) 
among the children with diarrhea. Significant associations were observed between malnutrition, anemia, and 
rickets (p < 0.001) with diarrhea prevalence. Ear infections were less common (4.17%) but still showed a 
significant association (p = 0.049). Worm infestations, however, did not show a significant relationship with 
diarrhea (p = 0.79).

Conclusion: Malnutrition, anemia, and rickets are strongly associated with diarrhea in children under five, 
underscoring the need for integrated nutritional interventions. Addressing these comorbidities through early 
detection, prevention, and targeted healthcare interventions can significantly improve child health outcomes.
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IMCI emphasizes clinical assessment and disease 
classification without laboratory reliance, addressing 
preventable conditions that significantly affect child 

4health.  In Pakistan, childhood illnesses are 
exacerbated by poor living conditions, limited 
healthcare access, malnutrition, and infectious 
disease exposure. Common comorbidities in children 
under five include anemia (55.8%), rickets (19.6%), 
malnutrition (69.5%), worm infestations (15.9%), 
and inadequate weaning and breastfeeding practices 

5(49%).  IMCI's holistic approach focuses on 
treatment and prevention, aiming to reduce mortality, 
disability, and disease severity. The rationale of this 
study is to determine the prevalence of IMCI-related 
comorbidities in children under five with diarrhea, 
providing critical evidence for policymakers to 
improve healthcare delivery, develop targeted 
interventions, and enhance child health outcomes in 
Pakistan.

Material and Methods

A descriptive cross-sectional study was conducted in 
the Department of Pediatrics at Services Hospital 
Lahore after obtaining IRB approval (Ref No. 
IRB/2024/1410/SIMS dated 22.08.2024). Using a 
non-probability consecutive sampling method, 383 
children aged 1–5 years presenting with diarrhea 
were included. Diarrhea was defined as the passage of 

6
three or more loose or liquid stools per day.  IMCI-
related complicat ions assessed included 
malnutrition, anemia, rickets, worm infestation, and 
ear infections. Malnutrition was classified using 

7
Gomez criteria,  with degrees ranging from mild 
(76–90% of expected weight) to severe (<60%). 
Anemia was identified through clinical signs (palmar 
and conjunctival pallor) or hemoglobin levels below 

811 g/dL.  Rickets was diagnosed based on physical 
9

findings  such as wrist widening or radiological 
confirmation. Worm infestation was noted if there 
was a history of worm passage, and ear infections 
were diagnosed based on purulent discharge and ear 
pain. Children with chronic illnesses, critical 
conditions requiring resuscitation, or whose parents 
did not consent were excluded. Ethical guidelines 
were followed, and informed consent was obtained 
from guardians. Data collection involved 
demographic details, breastfeeding and weaning 
practices, vaccination status, and physical 

examina t ions ,  inc lud ing  an thropomet r ic  
measurements. Findings were documented, and 
laboratory/radiological tests confirmed anemia and 
rickets. Statistical analysis was performed using 
SPSS version 21.0, with quantitative data presented 
as means and standard deviations, and qualitative 
data as frequencies and percentages. Chi-square tests 
were applied to assess associations, with a 
significance level of p ≤ 0.05.

Results

The mean age of the participants was 2.98 years (SD = 
1.42), and the mean weight was 9.90 kg (SD = 2.18). 
Of the participants, 53.3% (204 children) were male, 
and 46.7% (179 children) were female. The duration 
of diarrhea varied, with 48% experiencing symptoms 
for 1–3 days, 32.1% for 4–6 days, and 19.8% for over 
7 days. Regarding prior medical consultations, 34.2% 
(131 children) reported previous visits, while 65.5% 
(251 children) had none. Vaccination status revealed 
56.9% were fully vaccinated, 29.5% partially 
vaccinated, and 13.6% unvaccinated. Breastfeeding 
practices showed 34.7% were exclusively breastfed, 
38.1% partially breastfed, and 27.2% not breastfed. 
Appropriate weaning was observed in 43.5%, while 
56.4% had inappropriate weaning practices.

The prevalence of Integrated Management of 
Childhood Illness (IMCI)-related comorbidities 
showed significant findings. Malnutrition was 
prevalent in 34.4% (mild), 13.8% (moderate), and 
6.3% (severe) of children, while 45.4% were 
unaffected. Anemia was present in 55.9%, and rickets 
affected 30.8% of children. Ear infections were 
relatively rare at 4.17%, and worm infestations were 
observed in only 1.3% of children.

Chi-square analysis highlighted significant 
associations among IMCI-related comorbidities. 
Malnutrition was significantly associated with 
anemia (χ² = 15.8, df = 3, p = 0.001) and rickets (χ² = 
20.2, df = 3, p < 0.001). Anemia also demonstrated a 
significant association with rickets (χ² = 11.4, df = 1, p 
= 0.001). Although worm infestation trended toward 
association with anemia (χ² = 3.4, df = 1, p = 0.06), it 
was not statistically significant. No significant 
relationship was observed between ear infections and 
other comorbidities (χ² = 2.1, df = 1, p = 0.15). 
Furthermore, malnutrition displayed a highly 
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significant association with diarrhea prevalence (χ² = 
49.06, p < 0.001), as did anemia (χ² = 56.92, p < 
0.001) and rickets (χ² = 21.96, p < 0.001). Ear 
infections were less common but still statistically 
significant (χ² = 3.87, p = 0.049). However, worm 
infestation exhibited no significant relationship with 
diarrhea prevalence (χ² = 0.07, p = 0.79).

Discussion
The analysis of Integrated Management of Childhood 
Illness (IMCI)-related comorbidities in children with 
diarrhea using chi-square tests revealed several 
critical associations between malnutrition, anemia, 
rickets, ear infections, and worm infestations. The 
study highlights the interdependence of these 
conditions, emphasizing the need for integrated 
interventions targeting nutritional deficiencies.
Malnutrition emerged as a key factor in this study, 
with 54.6% of children (mild to severe malnutrition) 
presenting with significant comorbidities, most 
notably anemia. The chi-square analysis showed a 
strong association between malnutrition and anemia 
(χ² = 15.8, df = 3, p = 0.001), confirming the well-
documented vicious cycle where malnutrition 
exacerbates anemia by impairing the absorption of 
essential nutrients, including iron and folate, leading 

10to anemia.  This bidirectional relationship between 
diarrhea and malnutrition aligns with findings from 
Soboksa et al. (2021), who demonstrated a significant 
correlation between malnutrition and diarrhea in 
Ethiopian children, with malnourished children being 

Table 1:  General & Health Characteristics

Frequency Percent

Male 204 53.3

Female 179 46.7

1-3 days 184 48

4-6 days 123 32.1

>7 days 76 19.8

Yes 131 34.2

No 251 65.5

Vaccinated 218 56.9

Partially vaccinated 113 29.5

Unvaccinated 52 13.6

Exclusive 133 34.7

Partial 146 38.1

Not breastfed 104 27.2

Appropriate 132 43.5

Not appropriate 171 56.4

Gender

Duration of diarrhea

Vaccination Status

Breastfeeding

Weaning

Previous Visits

Table 2:  Prevalence of IMCI related comorbidities

Frequency Percent

Mild 132 34.4

Moderate 53 13.8

Severe 24 6.3

Absent 174 45.4

Present 214 55.9

Absent 169 44.1

Present 118 30.8

Absent 265 69.2

Yes 16 4.17

No 367 95.8

Yes 5 1.3

No 378 98.7

Malnutrition

Anemia

Rickets

Worm Infestation

Ear infection

Figure 1: Prevalence of IMCI related comorbidities
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11
more prone to diarrhea due to impaired immunity.  
The high prevalence of anemia (55.9%) in the current 
study also mirrors similar findings in Islam et al. 
(2023), where anemia was common among 

12underweight children,  highlighting the critical role 
of addressing underlying nutritional deficiencies to 

13,14mitigate the burden of diarrhea,  this can be 
particularly debilitating as diarrhea contributes to 
nutrient loss, thereby worsening the nutritional status 

15
of affected children.
Rickets, a condition linked to vitamin D and calcium 
deficiencies, was observed in 30.8% of the study 
population, a significant finding that reinforces the 
role of chronic nutritional deficiencies. The 
association between malnutrition and rickets (χ² = 
20.2, df = 3, p < 0.001) suggests that children with 
inadequate dietary intake or malabsorption are at a 
higher risk of developing rickets, which may further 
exacerbate their vulnerability to severe diarrhea. This 
aligns with El-Desouky et al. (2020), who noted a 
strong link between vitamin D deficiency and 

16
recurrent diarrhea in children.  Vitamin D deficiency 
impairs immune response and reduces the activity of 
gut antimicrobial peptides, which could increase the 

17
severity and frequency of diarrhea episodes.
No significant association was revealed between ear 
infections and other comorbidities (χ² = 2.1, df = 1, p 
= 0.15), suggesting that ear infections may not be 
directly influenced by or contribute to other IMCI-
related conditions in this population. However, the 
study by Alabedi et al. (2022) found a significant 
prevalence of acute otitis media (AOM) in infants 

18
with diarrhea,  particularly those who were 
underweight or had ear pain, underlining the potential 
overlap between these two conditions. In their study, 
AOM was found in 45% of cases with diarrhea . The 
lack of significant findings in this study might be due 
to the specific population studied or diagnostic 
practices, as AOM in young children with diarrhea 
can often go undiagnosed unless specifically 
investigated.
Worm infestations showed a borderline trend toward 
an association with anemia (χ² = 3.4, df = 1, p = 0.06), 
but the relationship did not reach statistical 
significance. This may be attributed to the low 
prevalence of worm infestations (1.3%) in the study 
population, which limits the statistical power to 
detect a significant correlation. The lower prevalence 
in this cohort might reflect the effectiveness of 
deworming interventions, a perspective supported by 

Bauhofer et al. (2020), who observed that children in 
Mozambique with lower birth weight were more 

19,20
likely to experience comorbidities,  including those 
linked to infections like worms . Additionally, the 
associeen worm infestations and diarrhea has been 
extensively documented in other regions, but the 
absence of a significant correlation here suggests that 
the impact of worm infestations may be less 
pronounced in populations with better access to 
deworming programs.
The study underscores the interconnectedness of 
malnutrition, anemia, and rickets on the prevalence 
and severity of diarrhea among children. The strong 
associations between these conditions emphasize the 
need for integrated approaches targeting both 
prevention and treatment. Public health efforts should 
prioritize improving nutrition, vaccination, 
breast feeding pract ices ,  and deworming 
interventions to reduce the burden of diarrhea and its 
associated comorbidities in children. Additionally, 
there is a need for further research to better 
understand the relationship between ear infections, 
worm infestations, and diarrhea, particularly in 
different demographic settings.

Conclusion

This study provides valuable insights into the 
prevalence of IMCI-related comorbidities among 
children aged 1-5 years presenting with diarrhea. The 
significant associations between malnutrition, 
anemia, and rickets highlight the critical role of 
nutritional deficiencies in exacerbating diarrheal 
morbidity in this population. These findings 
underscore the need for comprehensive public health 
interventions targeting both the prevention and 
treatment of malnutrition and its associated 
comorbidities, including anemia and rickets. 
Furthermore, the study emphasizes the importance of 
addressing gaps in vaccination, breastfeeding, and 
weaning practices to improve child health outcomes. 
While ear infections and worm infestations were less 
prevalent and showed weaker associations, continued 
surveillance and targeted interventions remain 
essential for reducing the overall burden of diarrheal 
diseases in children. This research underscores the 
necessity of integrated healthcare approaches, guided 
by evidence, to reduce child mortality and morbidity 
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associated with diarrhea and related comorbidities in 
resource-limited settings such as Pakistan.

Conflict of Interest:   None 

Funding Source:    None 

References
1. Adane M, Mengistie B, Kloos H, Medhin G, Mulat 

W, Godana W, et al. Prevalence and determinants of 
acute diarrhea among children under five years of age 
in Eastern Ethiopia: A community-based cross-
s e c t i o n a l  s t u d y.  B M C  P u b l i c  H e a l t h .  
2023;23(1):1576. DOI: 10.1186/s12889-023-16456-
1.

2. Rashid J. Shahid M. Bhatti MT. Burden of IMCI 
Related Co-existing Illnesses than Diarrhea, in 2 
Months to 5 year age children admitted in a tertiary 
care unit: realizing the magnitude of problem? 
PJMHS Online 2010:4(4):495-500.

3. Tetteh J, Kusi-Mensah Y, Agyemang S, Doku PN, 
Yeboah-Antwi K. The burden of co-morbidities 
among children under five presenting with diarrhea 
in urban Ghana. BMC Pediatr. 2024;24(1):75. DOI: 
10.1186/s12887-024-04456-3.

4. Sarker S, Hossain MA, Mousumi AA, Kakoli NJ, 
Banik S, Razzaque MA, Mamunuzzaman M, Das PR. 
Clinical Diagnosis of Severe Diseases According to 
IMCI among Children in a Tertiary Care Hospital-A 
Cross-Sectional Study. Sch J App Med Sci. 2023 
J u n ; 6 : 1 0 7 0 - 5 .  D O I :  1 0 . 3 6 3 4 7 / -
sjams.2023.v11i06.016.

5. George CM, Hasan MM, Monira S, Akter T, Barman 
S, Mahfuz M, et al. Risk factors for diarrhea in 
children under five in rural Bangladesh: A case-
c o n t r o l  s t u d y .  B M J  P a e d i a t r  O p e n .  
2023;7(1):e001545. DOI: 10.1136/bmjpo-2023-
001545.

6. Levine GA, Walson JL, Atlas HE, Lamberti LM, 
Pavlinac PB. Defining pediatric diarrhea in low-
resource settings. Journal of the Pediatric Infectious 
Diseases Society. 2017 Sep 1;6(3):289-93. DOI: 
10.1093/jpids/piw061.

7. Gomez F, Galvan RR, Cravioto J, Frenk S. 
Malnutrition in infancy and childhood, with special 
reference to kwashiorkor. Advances in pediatrics. 
1955 Jan 1;7(1):131-69.

8. Ranjha AA, Qureshi EM, Ranjha HA, Abeer M, 
Ranjha M. Frequency of Iron Deficiency Anemia and 
Its Association with Persistent Diarrhea, Weight and 

Parasitic Infestation in Children, 1-2 Years of Age in 
Semi-Rural Area of District Sialkot, Pakistan: Iron 
Deficiency Anemia and its Association. Pakistan 
Journal of Health Sciences. 2023 Mar 31:88-93. DOI: 
10.54393/pjhs.v4i03.460.

9. El-Desouky AI, Shaffi E, Mohammed M, Sharaf SM, 

Mohammed HI. Association between Vitamin D 

Deficiency and Recurrent Acute Diarrhea in 

Children. The Egyptian Journal of Hospital 

Medicine. 2020 Apr 1;79(1):538-43. DOI: 

10.21608/ejhm.2020.85234.
10. Atari DO, Mkandawire P, Lukou YS. Determinants 

of co-occurrences of diarrhea and fever among 

children under five years of age in South Sudan. 

African Geographical Review. 2023 Oct 

2 0 ; 4 2 ( 5 ) : 6 1 7 - 3 3 .  D O I :  1 0 . 1 0 8 0 / -

19376812.2022.2150310.
11. Soboksa NE, Gari SR, Hailu AB, Mengistie Alemu B. 

Childhood malnutrition and the association with 

diarrhea, water supply, sanitation, and hygiene 

practices in Kersa and Omo Nada Districts of Jimma 

Zone, Ethiopia. Environmental Health Insights. 2021 

M a r ; 1 5 : 1 1 7 8 6 3 0 2 2 1 9 9 9 6 3 5 .  D O I :  

10.1177/1178630221999635.
12. Islam MS, Chowdhury MR, Bornee FA, Chowdhury 

HA, Billah B, Kader M, Rashid M. Prevalence and 

determinants of diarrhea, fever, and coexistence of 

diarrhea and fever in children under-five in 

Bangladesh. Children. 2023 Nov 20;10(11):1829. 

DOI: 10.3390/children10111829.
13. Chisenga CC, Bosomprah S, Mwaba J, Bwalya DL, 

Simuyandi M. Risk factors for persistent diarrhea in 

children under five years in Zambia. J Trop Pediatr. 

2021;67(3):fmaa095. DOI: 10.1093/tropej/fmaa095.
14. Woyessa AH, Belachew T, Haileyesus F. Association 

between childhood diarrhea and malnutrition in 

Ethiopia: A systematic review and meta-analysis. 

PLoS One. 2022;17(6):e0268956. DOI: 10.1371/-

journal.pone.0268956.
15. Njuguna HN, Githuku JN, Oundo J, Boru WG. 

Predictors of diarrhea among children aged 6–59 

months in a resource-limited setting in Kenya. Int J 

Pediatr. 2022;2022:8902435. DOI: 10.1155/2022/-

8902435.
16. Kooijman J, Huitema B, Gua. Diagnosis of Rickets in 

Children: An Overview of Clinical and Radiological 

Diagnosis. Pediatr Int. 2017;59(5):540-5. DOI: 

10.1111/ped.13280.

Esculapio - Volume 21, Issue 01, January - March 2025 - www.esculapio.pk - 64



17. Pavlinac PB, Denno DM, John-Stewart G, Onchiri 
FM, Naulikha J, Odundo EA, et al. Failure of 
standard case management of acute diarrhea in 
children in low-resource settings: A systematic 
review. Clin Infect Dis. 2021;72(12):2120-30. DOI: 
10.1093/cid/ciaa1872.

18. Alabedi RF, Aljebouri AH, Al-Maaroof ZW. Acute 
Otitis Media-Associated Diarrhea in Children Less 
than 2 Years Old. Open Access Macedonian Journal 
of Medical Sciences. 2022 May 15;10(B):1406-10. 
DOI: 10.3889/oamjms.2022.9666.

19. Jordan N, Ranuh IG, Sari GM. Profile of diarrheal 
patients aged less than five years old hospitalized in 
Dr. Soetomo General Hospital Surabaya in 2016-
2018. Jurnal Ilmiah Mahasiswa Kedokteran 
Universitas Airlangga. 2020;11(2):45-50. DOI: 
10.20473/juxta.V11I22020.45-50

20. Bauhofer AF, Sambo J, Chilaúle JJ, Conjo C, Munlela 
B, Chissaque A, Isaías T, Djedje M, de Deus N. 

Examining comorbidities in children with diarrhea 
across four provinces of Mozambique: A cross-
sectional study (2015 to 2019). Plos one. 2023 Sep 
2 6 ; 1 8 ( 9 ) : e 0 2 9 2 0 9 3 .  D O I :  1 0 . 1 3 7 1 / -
journal.pone.0292093.

Authors Contribution

MAF: Conceptualization of Project

BBM: Drafting, Revision

ZR: Statistical Analysis

AS: Writing of Manuscript

MRB: Data Collection

AA: Literature Search

Esculapio - Volume 21, Issue 01, January - March 2025 - www.esculapio.pk - 65


	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69

