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Abstract
Aim
This study aims to assess the prevalence of CAP among diabetic patients receiving treatment at a tertiary care hospital
in Bhubaneswar.

Methods
This retrospective study was conducted at KIMS and PBMH, Bhubaneswar, analyzing hospital records of 100 diabetic
patients with CAP over one year (April 1, 2023, to April 1, 2024). Data were collected on demographics, clinical
history, and laboratory findings, and analyzed using SPSS version 25.

Results
The majority of participants were aged over 60 years, with a higher prevalence of CAP in uncontrolled diabetes (48%)
than in controlled diabetes (45%). Urban residents were predominant in both groups, though low-income individuals
had poorer diabetes control. Uncontrolled diabetic patients exhibited more severe symptoms, higher RBS and ESR
levels, increased pleural effusion, and longer hospital stays.

Conclusion
Uncontrolled diabetes is associated with a marginally higher prevalence of CAP and increased disease severity.
Socioeconomic factors, and glycemic control play a crucial role in patient outcomes.

Recommendation
It is recommended that improving glycemic control and addressing socioeconomic factors be prioritized in managing
diabetic patients to reduce the prevalence and severity of CAP.
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Introduction
Pneumonia has been acknowledged for an extensive
period as a common and potentially fatal illness, with its
clinical importance recorded for almost two hundred
years [1]. Community-acquired pneumonia (CAP) refers
to an infection of the lower respiratory tract that arises in
environments outside of hospitals or long-term
healthcare facilities. Diagnosis occurs either in outpatient
environments or within the initial 48 hours of
hospitalization [2]. Persons who have pre-existing
medical conditions face a heightened risk of developing
Community-Acquired Pneumonia (CAP) [3]. Specific
comorbidities not only render individuals more
susceptible to infections but also shape the range of
causative pathogens, possibly aiding in the emergence of
uncommon and more virulent microorganisms.
Furthermore, prevalent pathogens can demonstrate
distinct patterns of antibiotic resistance when underlying

diseases are present [4–6]. A thorough grasp of these
microbiological traits is crucial for formulating effective
empirical treatment approaches. Moreover, research has
highlighted significant comorbid conditions as critical
factors influencing the severity of pneumonia [4–8].
CAP is mainly spread via droplet infection, resulting in
an inflammatory response when pathogens colonize the
alveoli. The traditional pathological progression
encompasses congestion, and red and grey hepatization,
followed by resolution, frequently resulting in little to no
residual scarring. The mortality rates observed in
hospitalized patients fluctuate between 5% and 10%, yet
in instances of severe cases, the fatality rates can escalate
to as much as 50% [9].
Diabetes mellitus (DM) encompasses a collection of
metabolic disorders marked by persistent hyperglycemia,
which arises from either inadequate insulin secretion,
diminished insulin action, or a combination of both

mailto:sidharth.pattnaik90@gmail.com
https://doi.org/10.51168/sjhrafrica.v5i6.1175


Student’s Journal of Health Research Africa
e-ISSN: 2709-9997, p-ISSN: 3006-1059
Vol.6 No. 3 (2025): March 2025 Issue

https://doi.org/10.51168/sjhrafrica.v6i3.1662
Original Article

Page | 2

factors. The rising global incidence of diabetes mellitus
presents a considerable challenge to public health [10].
The enduring complications of diabetes mellitus are
chiefly linked to microangiopathy and the non-enzymatic
glycosylation of tissue proteins. Furthermore, the
dysfunction of the immune system is a thoroughly
documented outcome of diabetes mellitus, characterized
by impairments in the activity of neutrophils and
macrophages. This includes notable deficiencies in
chemotaxis, adhesion, phagocytosis, and the elimination
of pathogens. The respiratory burst, crucial for the
intracellular elimination of bacteria via the generation of
free radicals, superoxides, and hydrogen peroxide, is
notably impaired in individuals with diabetes [10]. In
developed nations, Community-Acquired Pneumonia
(CAP) stands out as a prevalent infectious disease that
often requires hospitalization. Hospital admission is
often advised for individuals suffering from both
diabetes mellitus and community-acquired pneumonia;
nonetheless, the available data regarding the interplay of
these conditions, especially concerning hospitalization
and mortality risks, is still scarce [11].
The American Diabetes Association categorizes diabetic
patients as either controlled or uncontrolled based on
glycosylated hemoglobin (HbA1c) levels. Patients with
HbA1c levels below 7% are classified as having
controlled diabetes, whereas those with levels exceeding
7% are considered to have uncontrolled diabetes [12].
This study aims to assess the prevalence of CAP among
diabetic patients receiving treatment at a tertiary care
hospital in Bhubaneswar.

Methods
Study Design and Setting
This retrospective cohort study was conducted at Kalinga
Institute of Medical Sciences (KIMS) and Pradyumna
Bal Memorial Hospital (PBMH) in Bhubaneswar. KIMS
is a well-established tertiary care hospital with a wide
range of specialties and a large outpatient and inpatient
population, while PBMH is a prominent hospital serving
both urban and rural communities. The research aimed to
evaluate the prevalence of community-acquired
pneumonia (CAP) among diabetic patients. Data were
collected from hospital records over one year, spanning
from April 1, 2023, to April 1, 2024.

Study Population and Sample Size
A total of 100 diabetic patients were included in the
study, with 60 classified as having controlled diabetes
and 40 as having uncontrolled diabetes, based on
glycosylated hemoglobin (HbA1c) levels. Patients with a
confirmed diagnosis of diabetes mellitus and presenting
with symptoms of CAP were included. Only those who
were physically active and mentally stable were
considered eligible for inclusion. The exclusion criteria
included:

 Patients with a history of chronic obstructive
pulmonary disease (COPD) or asthma

 Patients who had received treatment for CAP
within the last 30 days

 Patients with other severe comorbid conditions
that could influence the results

 Pregnant women
 Those with incomplete or missing medical

records

Data Collection Procedure
Patient medical records were reviewed to extract relevant
data, including demographic details, clinical history,
laboratory findings, and CAP diagnosis. A structured
data extraction form was used to ensure systematic
collection. The study adhered to institutional protocols
for accessing and managing patient records, with strict
measures in place to maintain confidentiality.

Data Processing and Analysis
The collected data were thoroughly reviewed, cleaned,
and validated for accuracy and completeness. The dataset
was then categorized according to the study objectives
and relevant variables. Statistical analysis was performed
using IBM Statistical Package for the Social Sciences
(SPSS) version 25, with results presented in both
descriptive and inferential formats.

Bias
To minimize potential biases, the study used a
retrospective design, relying on existing medical records.
The inclusion of both controlled and uncontrolled
diabetic groups ensured a balanced comparison.
Selection bias was addressed by using well-defined
inclusion and exclusion criteria. Additionally, efforts
were made to minimize recall bias by relying solely on
medical record data. Statistical controls were applied to
account for confounding variables such as age and
gender.

Ethical Considerations
Ethical approval was obtained from the Institutional
Review Board (IRB) of KIMS and PBMH, Bhubaneswar
(Approval number: XXX). Since this was a retrospective
study, individual patient consent was not required.
However, all patient information was handled with strict
confidentiality following institutional and ethical
guidelines.

Results
The age distribution of the study participants revealed
that the majority of both controlled and uncontrolled
diabetic patients were above 60 years of age, accounting
for 50.00% and 47.50% of their respective groups. The
51–60 age group had nearly equal representation among
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controlled (30.00%) and uncontrolled (30.00%) diabetic
patients, while a smaller proportion of patients belonged
to the 41–50 age range (20.00% vs. 22.50%). This

indicates a higher prevalence of diabetes, particularly
uncontrolled cases, among older individuals (Table 1).

Table 1: Age Distribution of the Respondents
Age Group
(Years)

Controlled
Diabetes (n=60)

Uncontrolled
Diabetes (n=40)

%
(Controlled)

%
(Uncontrolled)

P-
value

41-50 12 9 20.00% 22.50% 0.001
51-60 18 12 30.00% 30.00%
More than 60 30 19 50.00% 47.50%

Regarding the residential distribution, a significantly
higher proportion of controlled diabetic patients resided
in urban areas (83.33%) compared to those in rural
settings (16.67%). Similarly, among uncontrolled
diabetic patients, the majority (75.00%) lived in urban

regions, whereas 25.00% were from rural areas. These
findings suggest a higher representation of urban
residents in both groups, though the proportion of rural
participants was slightly higher in the uncontrolled
diabetes group (Table 2).

Table 2: Distribution of Respondents by Residence
Residence
Type

Controlled
Diabetes (n=60)

Uncontrolled
Diabetes (n=40)

%
(Controlled)

%
(Uncontrolled)

P-
value

Urban 50 30 83.33% 75.00% 0.001
Rural 10 10 16.67% 25.00%

The analysis of monthly family income indicated that a
substantial proportion of uncontrolled diabetic patients
(35.00%) belonged to the lowest income category
(₹10,000–20,000), whereas only 10.00% of controlled
diabetic patients fell into this group. A higher percentage

of controlled diabetic patients (45.00%) had a family
income within the ₹40,000–80,000 range compared to
only 10.00% in the uncontrolled group. This suggests a
possible correlation between lower socioeconomic status
and poor diabetes control (Table 3).

Table 3: Distribution of Respondents by Monthly Family Income
Monthly
Income (INR)

Controlled
Diabetes (n=60)

Uncontrolled
Diabetes (n=40)

%
(Controlled)

%
(Uncontrolled)

P-
value

10,000-20,000 6 14 10.00% 35.00% 0.001
20,000-40,000 22 20 36.67% 50.00%
40,000-80,000 27 4 45.00% 10.00%
>80,000 5 2 8.33% 5.00%

Assessment of clinical factors showed that fever,
respiratory distress, and chest pain were significantly
more pronounced in uncontrolled diabetic patients
compared to their controlled counterparts. The mean
random blood sugar (RBS) level was notably higher in
the uncontrolled diabetes group (86.47 ± 12.54)

compared to the controlled group (23.25 ± 10.49),
reflecting poor glycemic management. Similarly,
erythrocyte sedimentation rate (ESR), pleural effusion,
and hospitalization days were significantly elevated
among uncontrolled diabetic patients, indicating more
severe clinical complications (Table 4).
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Table 4: Distribution of Respondents by Clinical Factors
Clinical Factor Mean ± SD (Controlled) Mean ± SD (Uncontrolled) P-value
Cough 28 ± 2.0 32 ± 1.15 0.210
Fever 37.97 ± 0.72 40.06 ± 1.17 0.050
Respiratory Distress 31.71 ± 8.35 34.57 ± 7.92 0.015
Chest Pain 10 ± 3.0 12.0 ± 8.1 0.010
Pulse Rate 13.21 ± 3.87 18.48 ± 3.65 0.062
Random Blood Sugar (RBS) 23.25 ± 10.49 86.47 ± 12.54 0.001
Erythrocyte Sedimentation Rate (ESR) 30.5 ± 9.3 40.5 ± 14.3 0.000
Pleural Effusion 9 ± 15.6 26 ± 2.3 0.001
Hospitalization Days 5.50 ± 6.20 10.53 ± 8.10 0.001

The prevalence of community-acquired pneumonia
(CAP) was found to be slightly higher in uncontrolled
diabetic patients (48.00%) compared to controlled
diabetic patients (45.00%). This suggests a marginally

increased susceptibility to CAP among those with poor
glycemic control, although the difference is not
substantial (Table 5).

Table 5: Prevalence of CAP among Diabetic Patients
Diabetes Type Sample Size (n) Prevalence (%) Number of Cases
Controlled Diabetes 60 45.00% 27
Uncontrolled Diabetes 40 48.00% 19

The overall prevalence of community-acquired
pneumonia (CAP) among diabetic patients in this study
was found to be 46%, with 45% of controlled diabetic
patients and 48% of uncontrolled diabetic patients
affected. This indicates a slightly higher prevalence of
CAP among those with poor glycemic control, although
the difference between the two groups is marginal.

Discussion
This retrospective analysis aimed to assess the
prevalence of community-acquired pneumonia (CAP)
within a cohort of diabetic patients at a tertiary care
hospital located in Bhubaneswar. Although a variety of
studies have explored CAP in individuals with diabetes
[13,14,15], our investigation focused on a comparative
analysis of both controlled and uncontrolled diabetic
patients.
In this investigation involving 60 controlled diabetic
patients, the demographic distribution revealed that 45%
were male while 55% were female. Conversely, the
cohort of 40 uncontrolled diabetic patients consisted of
57% males and 43% females. An analysis of age
distribution indicated that 52% of patients with
controlled diabetes were over the age of 60, while 50%
of those with uncontrolled diabetes fell within the same
age category. The results of this investigation correspond
with earlier research indicating that 65.7% of 108
patients with community-acquired pneumonia were male,

with an average age of 51.2 ± 17.79 years and an age
spectrum of 18 to 80 years [2].
The occurrence of CAP in uncontrolled diabetic patients
was noted to be 48%, in contrast to 45% of those with
controlled diabetes who exhibited CAP. The observed
prevalence significantly exceeds the documented
prevalence of type 2 diabetes mellitus (T2DM) in cases
of community-acquired pneumonia (CAP), which stands
at around 15.6% among adults aged 20 to 79 years. The
higher prevalence of CAP in diabetic patients (48% in
uncontrolled and 45% in controlled) compared to the
general prevalence of 15.6% among adults suggests that
diabetes, particularly uncontrolled, may increase the
susceptibility to CAP. This underscores the importance
of monitoring and managing diabetes to reduce the risk
of respiratory infections like CAP. The present findings,
however, align with and present an inverse relationship
to the research conducted by another group, which
indicated that 40.1% of CAP patients within the
Egyptian population were diagnosed with diabetes
mellitus [16,17].
Additionally, this research revealed no notable
distinctions between patients with controlled diabetes
and those with uncontrolled diabetes regarding
symptoms including cough, respiratory distress, chest
pain, and pulse rate. The lack of significant differences
in symptoms such as cough, respiratory distress, chest
pain, and pulse rate between controlled and uncontrolled
diabetic patients suggests that these clinical
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manifestations may not be strongly influenced by
glycemic control. However, further investigation is
needed to understand the full spectrum of symptoms in
this population. However, individuals with poorly
controlled T2DM who were diagnosed with CAP
experienced longer hospital stays and a higher rate of
complications, particularly pleural effusion. An earlier
study conducted in 2012 by a different group has also
yielded comparable results, further substantiating the
link between inadequate glycaemic control and a rise in
complications associated with CAP [18].

Conclusion
The study highlights a slightly higher prevalence of
community-acquired pneumonia (CAP) among
uncontrolled diabetic patients compared to those with
controlled diabetes. Uncontrolled diabetes was
associated with more severe clinical manifestations,
including elevated random blood sugar and erythrocyte
sedimentation rate levels, higher rates of pleural effusion,
and longer hospital stays. Socioeconomic factors,
particularly lower-income, appeared to correlate with
poorer diabetes control. These findings emphasize the
importance of effective glycemic management and
targeted interventions to reduce the risk and severity of
CAP in diabetic individuals.

Generalizability
The findings of this study are primarily based on diabetic
patients attending Kalinga Institute of Medical Sciences
(KIMS) and Pradyumna Bal Memorial Hospital (PBMH),
Bhubaneswar, and may therefore be more relevant to this
population. Generalizability to broader populations
should be cautious, as regional and healthcare system
differences may affect outcomes.

Limitations
The study's retrospective design limits the ability to
establish causal relationships. The sample size, although
adequate, may not fully represent the broader diabetic
population, particularly those with more severe or
advanced disease stages. Additionally, the lack of data
on long-term outcomes and the potential for incomplete
or biased records further limits the study’s
comprehensiveness.

Recommendations
Future prospective studies should investigate the long-
term outcomes of community-acquired pneumonia (CAP)
in diabetic patients, with a particular focus on the impact
of glycemic control over extended periods. It is also
recommended to explore the role of other comorbidities
in the severity of CAP among diabetic patients.

Acknowledgment

We would like to acknowledge the Kalinga Institute of
Medical Sciences (KIMS) and Pradyumna Bal Memorial
Hospital (PBMH) for their cooperation in providing the
necessary data for this study. Special thanks to the
medical staff for their invaluable assistance throughout
the study period.

Source of Funding
This study was not funded by any external sources.

Conflict of Interest
The authors declare no conflict of interest regarding this
study.

List of Abbreviations
 CAP: Community-Acquired Pneumonia
 T2DM: Type 2 Diabetes Mellitus
 HbA1c: Glycosylated Hemoglobin
 RBS: Random Blood Sugar
 ESR: Erythrocyte Sedimentation Rate

Author Contributions:
All authors contributed equally to this study.

Data Availability
The data supporting the findings of this study are
available upon request from the corresponding author.

References
1. Bartlett JG, Mundy LM. Community-acquired

pneumonia. N Engl J Med. 1995;333(24):1618-
24. doi: 10.1056/NEJM199512143332408.
https://doi.org/10.1056/NEJM19951214333240
8

2. Ibrahim RA, El Najjar M, Korani MA, Abdel
M. Diabetes Mellitus Prevalence and Burden
among Community-Acquired Pneumonia
Patients. Int J Public Health. 2018;7(1):8-12.
https://doi.org/10.11591/ijphs.v7i1.10049

3. Falguera M, Pifarre R, Martin A, Sheikh A,
Moreno A. Etiology and outcome of
community-acquired pneumonia in patients
with diabetes mellitus. Chest.
2005;128(5):3233-9. doi:
10.1378/chest.128.5.3233.
https://doi.org/10.1378/chest.128.5.3233

4. Afessa B, Green B. Bacterial pneumonia in
hospitalized patients with HIV infection: the
Pulmonary Complications, ICU Support, and
Prognostic Factors of Hospitalized Patients
with HIV (PIP) Study. Chest.
2000;117(4):1017-22. doi:
10.1378/chest.117.4.1017.
https://doi.org/10.1378/chest.117.4.1017

https://doi.org/10.51168/sjhrafrica.v5i6.1175


Student’s Journal of Health Research Africa
e-ISSN: 2709-9997, p-ISSN: 3006-1059
Vol.6 No. 3 (2025): March 2025 Issue

https://doi.org/10.51168/sjhrafrica.v6i3.1662
Original Article

Page | 6

5. Carratalà J, Rosón B, Fernández-Sevilla A,
Alcaide F, Gudiol F. Bacteremic pneumonia in
neutropenic patients with cancer: causes,
empirical antibiotic therapy, and outcome. Arch
Intern Med. 1998;158(8):868-72. doi:
10.1001/archinte.158.8.868.
https://doi.org/10.1001/archinte.158.8.868

6. Arancibia F, Bauer TT, Ewig S, Mensa J,
Gonzalez J, Niederman MS, et al. Community-
acquired pneumonia due to gram-negative
bacteria and Pseudomonas aeruginosa:
incidence, risk, and prognosis. Arch Intern Med.
2002;162(16):1849-58. doi:
10.1001/archinte.162.16.1849.
https://doi.org/10.1001/archinte.162.16.1849

7. Ruiz M, Ewig S, Marcos MA, Martinez JA,
Arancibia F, Mensa J, et al. Etiology of
community-acquired pneumonia: impact of age,
comorbidity, and severity. Am J Respir Crit
Care Med. 1999;160(2):397-405. doi:
10.1164/ajrccm.160.2.9808045.
https://doi.org/10.1164/ajrccm.160.2.9808045

8. Fine MJ, Smith MA, Carson CA, Mutha SS,
Sankey SS, Weissfeld LA, Kapoor WN.
Prognosis and outcomes of patients with
community-acquired pneumonia: A meta-
analysis. JAMA. 1996;275(2):134-41.
https://doi.org/10.1001/jama.1996.0353026004
8030

9. Saibal MA, Rahman SH, Nishat L, Sikder NH,
Begum SA, Islam MJ, et al. Community-
acquired pneumonia in diabetic and non-
diabetic hospitalized patients: presentation,
causative pathogens, and outcome. Bangladesh
Med Res Counc Bull. 2012;38(3):98-103. doi:
10.3329/bmrcb.v38i3.14336.
https://doi.org/10.3329/bmrcb.v38i3.14336

10. Valerius NH, Eff C, Hansen NE, Karle H,
Nerup J, Søeberg B, Sørensen SF. Neutrophil
and lymphocyte function in patients with
diabetes mellitus. Acta Med Scand.
1982;211(6):463-7. doi: 10.1111/j.0954-
6820.1982.tb01983.x.
https://doi.org/10.1111/j.0954-
6820.1982.tb01983.x

11. Torres A, Blasi F, Dartois N, Akova M. Which
individuals are at increased risk of

pneumococcal disease and why? Impact of
COPD, asthma, smoking, diabetes, and/or
chronic heart disease on community-acquired
pneumonia and invasive pneumococcal disease.
Thorax. 2015;70(10):984-9. doi:
10.1136/thoraxjnl-2015-206780.
https://doi.org/10.1136/thoraxjnl-2015-206780

12. Radha RK, Selvam D. MPV in Uncontrolled &
Controlled Diabetics-Its Role as an Indicator of
Vascular Complication. J Clin Diagn Res.
2016;10(8): EC22-6. doi:
10.7860/JCDR/2016/21499.8353.https://doi.org
/10.7860/JCDR/2016/21499.8353

13. Ljubic S, Balachandran A, Pavlic-Rener I,
Barada A, Metelko Z. Pulmonary infections in
diabetes mellitus. Diabetol Croatica.
2004;33:115-23.

14. Lipsky BA, Pecoraro RE, Chen MS, Koepsell
TD. Factors affecting staphylococcal
colonization among NIDDM outpatients.
Diabetes Care. 1987;10(4):483-6. doi:
10.2337/diacare.10.4.483.https://doi.org/10.233
7/diacare.10.4.483

15. Kornum JB, Thomsen RW, Riis A, Lervang
HH, Schønheyder HC, Sørensen HT. Type 2
diabetes and pneumonia outcomes: a
population-based cohort study. Diabetes Care.
2007;30(9):2251-7. doi: 10.2337/dc06-
2417.https://doi.org/10.2337/dc06-2417

16. Khalil MM, Dayem AMA, Farghaly AAAH,
Shehata HM. Pattern of community and
hospital-acquired pneumonia in Egyptian
military hospitals. Egypt J Chest Dis Tuberc.
2013;62(1):9-
16.https://doi.org/10.1016/j.ejcdt.2013.01.003

17. Dabe NE, Kefale AT. Antidiabetic Effects of
Artemisia Species: A Systematic Review. Anc
Sci Life. 2017;36(4):175-
181.https://doi.org/10.4103/asl.ASL_87_17

18. Saibal MA, Rahman SH, Nishat L, Sikder NH,
Begum SA, Islam MJ, et al. Community-
acquired pneumonia in diabetic and non-
diabetic hospitalized patients: presentation,
causative pathogens, and outcome. Bangladesh
Med Res Counc Bull. 2012;38(3):98-103. doi:
10.3329/bmrcb.v38i3.14336.
https://doi.org/10.3329/bmrcb.v38i3.14336

https://doi.org/10.51168/sjhrafrica.v5i6.1175


Student’s Journal of Health Research Africa
e-ISSN: 2709-9997, p-ISSN: 3006-1059
Vol.6 No. 3 (2025): March 2025 Issue

https://doi.org/10.51168/sjhrafrica.v6i3.1662
Original Article

Page | 7

Published Details:

https://doi.org/10.51168/sjhrafrica.v5i6.1175

