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This cross-sectional study was conducted at the One-Stop 
Crisis Centre (OCC) of Sylhet MAG Osmani Medical 
College in Sylhet, Bangladesh, covering the period from 
January 2019 to December 2020. Data were obtained from 
retrospective OCC records documenting intimate partner 
violence, including socio-demographic characteristics, 
incident details, and perpetrator profiles. Out of 1,338 regis-
tered cases, 1,290 female victims with complete records 
were included, while those with incomplete information 
were excluded. Data were extracted using a pre-designed 
structured format to capture socio-demographic characteris-
tics, marital and family contexts, perpetrator profiles, and 
specific forms of violence. Statistical analysis was 
performed using Microsoft Excel to analyze the data 
descriptively, with results expressed as frequencies and 
percentages presented in tables and figures. Institutional 
ethical approval was obtained prior to data collection, and 
individual consent was waived due to the retrospective 
nature of the review; however, victim confidentiality and 
autonomy were strictly maintained by ensuring no personal 
identifiers were used.

Several limitations characterize this study, as the use of 
retrospective data from a single center may introduce selec-
tion bias, reflecting only survivors who sought formal 
support rather than the wider community. Reliance on 

secondary records further limited control over data 
completeness and measurement precision, while the 
cross-sectional design precludes causal inference. Addition-
ally, underreporting of sexual and psychological violence 
remains likely due to social stigma and cultural barriers. 
Finally, as the findings are context-specific, they may not be 
generalizable beyond the Sylhet region.
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Background: Urinary tract infections are one of the most common bacterial infections and a leading cause for 
antibiotic prescriptions in the community. The incidence of urinary tract infections caused by 
multidrug-resistant uropathogens has been increasing at an alarming rate worldwide, especially in developing 
countries. Objectives: The study was done to investigate the causative agents of urinary tract infection and 
recent antibiotic sensitivity pattern in uropathogens in Narayanganj. Methodology: A cross-sectional 
descriptive type of study was conducted in S. Alom Digital Diagnostic Centre, Narayanganj. 281 reports of 
urine culture and sensitivity test, were collected from laboratory and evaluated retrospectively from July 2025 
to December 2025. Results: Among 281 urine culture reports, 137 (48.75%) cases were culture positive for 
uropathogens. Females 103 (69.60%) were more affected than males 34 (25.56%). Gram-positive organisms 
accounted for 6.57% of the isolates [Staphylococcus aureus (3.6%) and Enterococci (2.9%)], while 
Gram-negative organisms made up 93.43% [Escherichia coli (78.8%), Klebsiella (12.4%) and Pseudomonas 
(2.2%)]. Antibiotic susceptibility testing revealed excellent susceptibility to Imipenem (100% S), Meropenem 
(100% S), Amikacin (100% S), Tigecycline (98.21% S), Colistin (95.74% S), Cefepime (87.5% S), 
Nitrofurantoin (82.81% S) and Cefotaxime (80.37% S) but, high resistance to Tetracycline (100% R), 
Cephradine (98.44% R), Cotrimoxazole (92.8% R), Amoxyclav (87.70% R), Doxycycline (85.85% R), 
Ampicillin (83.33% R) & Cefuroxime (80.83% R). Among Gram-positive organisms, high resistance to 
Penicillin, Cefoperazone, Cephradine, Azithromycin, and Clindamycin was observed while, high susceptibility 
to Linezolid, Nitrofurantoin, Amikacin, Meropenem, Imipenem, and Amoxiclav was observed. Conclusion: 
This study reveals the increasing antibiotic resistance to both Gram-positive and Gram-negative uropathogens. 
As the antibiotic susceptibility of uropathogens is frequently changing, continuous regional surveillance of 
resistance patterns is necessary. 
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This cross-sectional study was conducted at the One-Stop 
Crisis Centre (OCC) of Sylhet MAG Osmani Medical 
College in Sylhet, Bangladesh, covering the period from 
January 2019 to December 2020. Data were obtained from 
retrospective OCC records documenting intimate partner 
violence, including socio-demographic characteristics, 
incident details, and perpetrator profiles. Out of 1,338 regis-
tered cases, 1,290 female victims with complete records 
were included, while those with incomplete information 
were excluded. Data were extracted using a pre-designed 
structured format to capture socio-demographic characteris-
tics, marital and family contexts, perpetrator profiles, and 
specific forms of violence. Statistical analysis was 
performed using Microsoft Excel to analyze the data 
descriptively, with results expressed as frequencies and 
percentages presented in tables and figures. Institutional 
ethical approval was obtained prior to data collection, and 
individual consent was waived due to the retrospective 
nature of the review; however, victim confidentiality and 
autonomy were strictly maintained by ensuring no personal 
identifiers were used.

Several limitations characterize this study, as the use of 
retrospective data from a single center may introduce selec-
tion bias, reflecting only survivors who sought formal 
support rather than the wider community. Reliance on 

secondary records further limited control over data 
completeness and measurement precision, while the 
cross-sectional design precludes causal inference. Addition-
ally, underreporting of sexual and psychological violence 
remains likely due to social stigma and cultural barriers. 
Finally, as the findings are context-specific, they may not be 
generalizable beyond the Sylhet region.

This retrospective cross-sectional descriptive study was 
conducted in the Department of Pharmacology, Dhaka 
Medical College, Dhaka, in collaboration with S. Alom 
Digital Diagnostic Centre, Narayanganj, over a duration of 
six months from July 2025 to December 2025. A total of 
281 urine reports, either positive or negative for culture and 
sensitivity tests, recorded at S. Alom Digital Diagnostic 
Centre were included using purposive sampling. The study 
population comprised patients aged one year and above of 
either sex, while patients younger than one year were 
excluded. Data were collected from laboratory records of 
the diagnostic centre for the specified study period. There 
was no associated physical or psychological risk to the 
samples or participants. Ethical approval for the study was 
obtained from S. Alom Digital Diagnostic Centre, Narayan-
ganj, and informed consent was not taken as the study was 
conducted retrospectively.

Introduction: 

Materials and Methods
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Urinary tract infection (UTI) is defined as the invasion of 
pathogens into urinary tract tissues extending from the renal 
cortex to the urethra (urethritis), which includes the prostate 
(prostatitis), urinary bladder (cystitis), and kidney (pyelone-
phritis).1 UTIs are the second most prevalent bacterial 
infection among people of all ages globally.2 It is estimated 
that there are approximately 150 million urinary tract infec-
tions per year globally.3 UTIs are a major reason for antibi-
otic prescriptions in the community particularly in develop-
ing countries.4

The prevalence of UTI differs due to age, sex, ethnicity, 
temperature, and circumcision status.5 Every woman has a 
lifetime risk of acquiring UTI of 53%, whilst men have a 
lifetime risk of 14%.6 By the age of 24, roughly one-third of 
women will have experienced a UTI that required antibiot-
ics. Approximately 50% of women will have at least one 
episode of a UTI during their lives, and nearly 20% to 40% 
will have reoccurring infections.7

For proper diagnosis of UTI, clinical signs, symptoms, 
urinalysis and urine culture play a vital role. UTI is 
diagnosed by the gold standard urine culture when more 
than 105 CFU/mL of the same species of bacteria are isolat-
ed from two consecutive properly collected specimens of 
midstream urine in women or from a single specimen with 
one bacterial species in men.8 Acute bacteriuria, perinephric 
abscess with sepsis, or even death are all possible outcomes 
of the condition.9 There are two types of UTIs: complicated 
(cUTIs) and uncomplicated (uUTIs). Certain subpopula-
tions are more susceptible to UTIs than others, including 
infants, women (more so than men), the elderly, people with 
spinal cord injuries or catheters, people with diabetes or 
multiple sclerosis, people with AIDS/HIV, and people with 
underlying urologic abnormalities.10 

Gram-negative bacteria such as Escherichia coli, Klebsiella 
pneumoniae, pseudomonas aeruginosa, Citrobacter species, 
Enterobacter species, and Proteus species are the most 
common pathogens involved in UTIs in both community 
and hospital settings. UTIs are typically caused by 
gram-positive bacteria such as Staphylococcus aureus, 
Staphylococcus saprophyticus, and Enterococcus species.1 
E. coli is the most common cause of community-acquired 
UTIs.11 Some studies suggest that anaerobic cocci cause 
UTIs in >7% of cases.12 Although bacteria are responsible 
for more than 95% of UTIs, other microorganisms such as 
fungus, parasites, and viruses can also cause them.13

Since bacteria are the primary cause of UTIs, using broad 
spectrum antibiotics is the recommended course of 
treatment. Widespread use of antibiotics is making the 
treatment challenging as it accelerates the emergence of 
drug resistant bacteria. It is more common in lower and 
middle income countries like Bangladesh, where empirical 
therapy is a routine practice as the laboratory facility for 
urine culture is not available everywhere.14 It's interesting to 

note that uropathogens can occasionally and locally alter 
their physiological characteristics in order to cause 
multi-drug resistance (MDR).15 MDR uropathogens have 
become more common in recent years, which is a global 
public health concern.14 These infections have been found 
in both hospitalized and community individuals.16

Antimicrobial resistance (AMR) occurs when organisms 
become resistant to previously effective antimicrobial  
agents.17 AMR may be developed by random mutations in 
DNA of the chromosomes, or via transferring and obtaining 
new genetic materials between bacteria (by plasmids or 
transposons) from the same or different genera.18 
Gram-negative bacteria can get resistant genes, located on 
transferable plasmids, that code for extended-spectrum 
β-lactamases (ESBLs).19 Limitation of drug absorption, 
alteration of a drug target, and active pumping out of a drug 
are additional significant resistance mechanisms of resist-
ance.20 

The pattern of antibiotic susceptibility among bacteria 
differs over time, between hospitals and between geograph-
ical areas.21 The Infectious Disease Society of America 
recommends that regional surveillance should be conducted 
in a particular area to monitor variations in antibiotic sensi-
tivity patterns.22 Prior to lab findings from urine culture, 
physicians need to consider local sensitivity patterns of 
uropathogens when deciding empirical therapy.23

Continuous monitoring of infection etiology and antibiotic 
resistance patterns is necessary not just for selecting effec-
tive antibiotics for empirical therapy, but also for decreas-
ing antibiotic overuse and misuse.24 We carried out a 
retrospective record-based cross-sectional study in 
Narayanganj district, Bangladesh to investigate the preva-
lence, etiologies of UTI along with antibiotic susceptibility 
patterns in Uropathogens according to the World Health 
Organization (WHO) AWaRe classification which may help 
the clinicians to choose the best empirical treatment. 
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This cross-sectional study was conducted at the One-Stop 
Crisis Centre (OCC) of Sylhet MAG Osmani Medical 
College in Sylhet, Bangladesh, covering the period from 
January 2019 to December 2020. Data were obtained from 
retrospective OCC records documenting intimate partner 
violence, including socio-demographic characteristics, 
incident details, and perpetrator profiles. Out of 1,338 regis-
tered cases, 1,290 female victims with complete records 
were included, while those with incomplete information 
were excluded. Data were extracted using a pre-designed 
structured format to capture socio-demographic characteris-
tics, marital and family contexts, perpetrator profiles, and 
specific forms of violence. Statistical analysis was 
performed using Microsoft Excel to analyze the data 
descriptively, with results expressed as frequencies and 
percentages presented in tables and figures. Institutional 
ethical approval was obtained prior to data collection, and 
individual consent was waived due to the retrospective 
nature of the review; however, victim confidentiality and 
autonomy were strictly maintained by ensuring no personal 
identifiers were used.

Several limitations characterize this study, as the use of 
retrospective data from a single center may introduce selec-
tion bias, reflecting only survivors who sought formal 
support rather than the wider community. Reliance on 

secondary records further limited control over data 
completeness and measurement precision, while the 
cross-sectional design precludes causal inference. Addition-
ally, underreporting of sexual and psychological violence 
remains likely due to social stigma and cultural barriers. 
Finally, as the findings are context-specific, they may not be 
generalizable beyond the Sylhet region.

A total of 281 urine culture reports were collected from the 
laboratory during the study period. Overall, 137 samples 
(48.75%) tested positive for microbial growth while, 144 
samples (51.25%) were culture negative. The rate of growth 
positive isolates among females was 69.60% (103/148) 
while, in males it was 25.56% (34/133). Also, the rate of 
growth positive isolates in the adults was 67.88% (93/137), 
in the children 16.79% (23/137) and in the elderly 15.33% 
(21/137), which is shown in Table I. 

The results of the urine cultures taken from patients 
revealed that Gram negative bacteria isolated were 93.43% 
(128/137) and Gram positive bacteria were 6.57% (9/137) 
as shown in Table I.  Among Gram negative organisms, 
Escherichia coli was isolated 78.83% (108/137), followed 
by Klebsiella 12.41% (17/137) and Pseudomonas 2.19% 
(3/137). Among Gram positive organisms, Staphylococcus 
aureus was 3.65% (5/137), and Enterococcus was 2.92% 
(4/137) as shown in Figure 1. 

aRate of isolation was determined by total number of positive 
cases divided by total number of cases (positive+negative).                                                                                                                                                                                          
bRate of isolation was determined by number of same sex 
positive cases divided by total number of same sex cases 
(positive+negative).                                                                                                                                                                                           
cRate of isolation was determined by number of positive cases 
divided by total number of positive cases.           

Figure 1: Distribution of various organisms isolated from 
urine cultures (n=137) 

Table I: Rate of isolation of uropathogens from urine 
samples (N=281)HiChrome UTI agar, blood agar and MacConkey agar were 

used for the selective isolation and identification of 
microorganisms causing urinary tract infections and 
Mueller-Hinton Agar (MHA) was used for antibiotic 
susceptibility test of the selected urinary cultures. Culture 
was done aerobically at 37OC for 24 hours.  

Chemicals and media 

Clinically suspicious UTI patients provided clean catch 
midstream urine (MSU) samples of approximately 4-5 ml in 
sterilized, broad mouthed, universal disposable containers, 
according to the Clinical and Laboratory Standards Institute 
(CLSI), 2020 guidelines.25 They were instructed how to 
collect the correct sample in a clean container aseptically 
right before collection. 

Sample collection  

Antimicrobial susceptibility test was done by the 
Kirby-Bauer agar disk diffusion system.26 Diameters of the 
zone of inhibition were measured to the nearest millimeter 
and classified as sensitive or resistant to each antibiotic 
according to CLSI, 2020 guidelines.25 Patient “Block 
samples” (clinical stocks) were used for Antimicrobial 
Susceptibility Testing quality control. Antibiotics tested for 
both gram positive and gram negative uropathogens are 
shown in Table III and Table II respectively.   

Data collection, recording, and analysis: Data were 
collected from laboratory record of S. Alom Digital Diag-
nostic Centre, Narayanganj. The information was recorded 
and analyzed. All data were entered, checked, and scruti-
nized for the following standard procedure and analyzed by 
using Microsoft Office Excel 2024. Quantitative data were 
summarized by number and percentages. Appropriate 
analysis was done to fulfill the objectives of the study. Data 
was presented by tables and graphs based on the nature of 
data. 

Antimicrobial Susceptibility Testing 

Results
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Variables Percentage 

1.Based on 
Culture 
and 
Sensitivity 
result

 

Culture positive  48.75% (137/281)a 
Based on 

reaction 
Gram positive 6.57% (9/137)c 

Gram negative 93.43% (128/137)c 
Based 
on age 

Children (1-18Y) 16.79% (23/137)c 
Adult (19-59Y) 67.88% (93/137)c 
Elderly (≥60Y) 15.33% (21/137)c 

Culture negative       51.25% (144/281)a 

2. Based 
on sex 

Male  25.56% (34/133)b 
Female  69.60% (103/148)b 

Gram 

Distribution of Bacterial isolates (n = 137)

E.coli (n = 108)

Klebsiella (n = 17)

Pseudomonas (n = 3)

S.aureus (n = 5)

Enterococcus (n = 4)

78.8%

12.4%

2.2%
2.9%3.6%
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This cross-sectional study was conducted at the One-Stop 
Crisis Centre (OCC) of Sylhet MAG Osmani Medical 
College in Sylhet, Bangladesh, covering the period from 
January 2019 to December 2020. Data were obtained from 
retrospective OCC records documenting intimate partner 
violence, including socio-demographic characteristics, 
incident details, and perpetrator profiles. Out of 1,338 regis-
tered cases, 1,290 female victims with complete records 
were included, while those with incomplete information 
were excluded. Data were extracted using a pre-designed 
structured format to capture socio-demographic characteris-
tics, marital and family contexts, perpetrator profiles, and 
specific forms of violence. Statistical analysis was 
performed using Microsoft Excel to analyze the data 
descriptively, with results expressed as frequencies and 
percentages presented in tables and figures. Institutional 
ethical approval was obtained prior to data collection, and 
individual consent was waived due to the retrospective 
nature of the review; however, victim confidentiality and 
autonomy were strictly maintained by ensuring no personal 
identifiers were used.

Several limitations characterize this study, as the use of 
retrospective data from a single center may introduce selec-
tion bias, reflecting only survivors who sought formal 
support rather than the wider community. Reliance on 

secondary records further limited control over data 
completeness and measurement precision, while the 
cross-sectional design precludes causal inference. Addition-
ally, underreporting of sexual and psychological violence 
remains likely due to social stigma and cultural barriers. 
Finally, as the findings are context-specific, they may not be 
generalizable beyond the Sylhet region.

Completely Effective Antibiotics (100% Sensitivity): 
Imipenem (100% S), Meropenem (100% S), Netilmicin 
(100% S), Amikacin (100% S) were completely sensitive 
against gram negative uropathogens. (Table II)  
Highly Effective Antibiotics (80-99% Sensitivity): Tigecy-
cline (98.21%), Gentamicin (97.64% S), Colistin (95.74% 
S), Cefepime (87.5% S), Nitrofurantoin (82.81% S), Cefo-
taxime (80.37% S) showed the high sensitivity rates, 
indicating their strong efficacy against Gram-negative 
uropathogens. (Table II)

Completely Resistant Antibiotics (100% Resistance): 
Penicillin (100% R), Cefoperazone (100% R), Cephradine 
(100% R), Azithromycin (100% R), Clindamycin (100% 
R), and Nalidixic acid (100% R) were completely resistant 
against gram positive organisms. (Table III)
Highly Resistant Antibiotics (80-99% Resistance): 
Cefixime (85.71% R), Cefuroxime (85.71% R), and 
Levofloxacin (80% R) showed high resistance, indicating 
limited therapeutic use. (Table III)
Moderately resistant Antibiotics (50–79% Resistance): 
Cotrimoxazole (75% R), Ceftriaxone (71.43% R), 
Cefotaxime (66.67% R), Ceftazidime (66.67% R) 
Ciprofloxacin (62.5% R) displayed moderate resistance, 
suggesting their potential use depending on the clinical 
condition. (Table III)

Moderately Effective Antibiotics (50–79% Sensitivity): 
Ceftriaxone (77.34% S), Piperacillin-tazobactam (73.68% 
S), Ceftazidime (67.57% S), and Cefixime (65.63% S) 
displayed moderate efficacy, suggesting their potential use 
depending on the clinical condition. (Table II)
Poorly Effective Antibiotics (1-50% Sensitivity): Cipro-
floxacin (40.8%), Levofloxacin (35.19%), Aztreonam 
(33.33% S), Cefuroxime (19.17%), Ampicillin (16.66% S), 
Doxycycline (14.15% S), Amoxyclav (12.30%), Cotrimox-
azole (7.2%), and Cephradine (1.56%) exhibited poor 
efficacy, indicating their limited therapeutic use. (Table II)  
Complete Resistant antibiotics (0% Sensitivity): Nalidixic 
acid, Tetracycline and Cefoperazone showed complete 
resistance (100% R) against Gram negative uropathogens. 
(Table II)
Unconfirmed: Due to very low (<5) cases, sensitivity of 
Fosfomycin, Cefalotin, Linezolid and Pefloxacin could not 
be confirmed. (Table II)

aRate of isolation was determined by total number of positive 
cases divided by total number of cases (positive+negative).                                                                                                                                                                                          
bRate of isolation was determined by number of same sex 
positive cases divided by total number of same sex cases 
(positive+negative).                                                                                                                                                                                           
cRate of isolation was determined by number of positive cases 
divided by total number of positive cases.           

WHO: World Health Organization           

Table II: Antibiotic sensitivity and resistance pattern of 
isolated gram-negative uropathogens (n=128)

Figure 2: Antibiotic sensitivity and resistance profiles of 
isolated gram-negative uropathogens (n=128)
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 Sensitive (S) 
n (%) 

Resistant (R) 
n (%) 

Total 
N 

WHO Access Group antibiotics 
Ampicillin 01 (16.67%) 05 (83.33%) 06 
Amoxyclav 15 (12.30%) 107 (87.70%) 122 
Cephradine 01 (1.56%) 63 (98.44%) 64 
Cefalotin 00 01 (100%) 01 
Nitrofurantoin 106 (82.81%) 22 (17.19%) 128 
Amikacin 128 (100%) 00 128 
Gentamicin 124 (97.64%) 3 (2.36%) 127 
Tetracycline 00 82 (100%) 82 
Doxycycline 15 (14.15%) 91 (85.85%) 106 
Cotrimoxazole 09 (7.2%) 116 (92.8%) 125 
WHO Watch Group antibiotics 
Fosfomycin 01 (100%) 00 01 
Cefixime 84 (65.62%) 44 (34.38%) 128 
Cefuroxime 23 (19.17%) 97 (80.83%) 120 
Ceftriaxone 99 (77.34%) 29 (22.66%) 128 
Cefoperazone 00 03 (100%) 03 
Ceftazidime 50 (67.57%) 24 (32.43%) 74 
Cefepime 42 (87.5%) 06 (12.5%) 48 
Cefotaxime 86 (80.37%) 21(19.63%) 107 
Imipenem 112 (100%) 00 112 
Meropenem 127 (100%) 00 127 
Piperacillin-
tazobactam 14 (73.68%) 05 (26.32%) 19 

Netilmicin 111 (100%) 00 111 
Ciprofloxacin 51 (40.8%) 74 (59.2%) 125 
Levofloxacin 38 (35.19%) 70 (64.81%) 108 
Pefloxacin 04 (100%) 00 04 
WHO Reserve Group antibiotics 
Aztreonam 03 (33.33%) 06 (66.67%) 9 
Colistin 90 (95.74%) 04 (4.26%) 94 
Linezolid 01 (100%) 00 01 
Tigecycline 55 (98.21%) 01 (1.79%) 56 
Unclassified 
Nalidixic acid 00 99 (100%) 99 
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Poorly resistant Antibiotics (1-50% Resistance): 
Ampicillin (42.86% R), Doxycycline (28.57% R), and 
Amoxiclav (14.29% R), exhibited poor resistance, 
indicating their strong efficacy. (Table III)
No Resistance (0% Resistance): Linezolid, Vancomycin, 
Gentamicin, Nitrofurantoin, Amikacin, Meropenem, 
Imipenem, and Netilmicin had no resistant cases, 
suggesting strong efficacy but requiring further 
confirmation. (Table III)

UTI still remains one of the leading causes of illness and 
mortality in developing countries such as Bangladesh. This 
could be due to a lack of proper research, incorrect 
diagnostic process, misuse of chemotherapeutic medicines 
etc.27 The purpose of this study was to find out the 
bacteriological profile and their antibiotic susceptibility 
pattern in patients with UTI according to the WHO AWaRe 
classification in a diagnostic center in Narayanganj district 
of Bangladesh. 

In the present study, 48.75% (137/281) had positive bacterial 
growth. This growth rate is almost similar to previous study 
conducted by Semwal et al., 2017 in Uttarakhand, India 
where it was 49.11%.28 But, unlike the present study, many 
other studies that are done in Dhaka (40.14%) and Mumbai 
(33.54%), lower growth rates were observed.27,28 Some 
authors also reported the positive culture rate to be 55.08% 
and 71% in Dhaka city.9,24 One reason for this higher growth 
rate of uropathogens in Dhaka city9 and in the present study 
in Narayanganj district may be due to patients with poor 
personal hygiene and sanitation facilities coming from rural 
catchment areas. Another reason may be due to larger 
sample size (3200/4500).24 

The results showed a higher growth positivity rate in 
females (69.60%) compared to males (25.56%), that indicate 
a sex-based difference in UTI prevalence, which is similar to 
previous findings.27,30,32,33 Females are more prone to UTI as 
compared to males due to the short urethra, easy exposure of 
the tract with fecal matter, absence of prostatic secretion, 
pregnancy, obstruction and sexual activity.34,35

Discussion

Table III: Antibiotic sensitivity and resistance pattern of 
isolated gram-positive uropathogens (n=09)
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In the present study, Gram-negative bacteria, particularly E. 
coli, were the most common isolates (78.8%). It was similar 
to the findings of other studies done by Zannat et al 
(77.14%) and Sharmin et al. (74.1%).31,36 E. coli is the 
leading cause of urinary tract infections (UTIs) because it 
naturally is present in the human gut, making it readily 
transferable to the urethral opening, especially in women 
due to the close proximity between the anus and urethra, and 
certain strains of E. coli have specific virulence factors that 
allow them to attach to the bladder lining and cause infection 
within the urinary tract.37 The increased incidence of 
Klebsiella (12.4%) and Pseudomonas (2.2%), is also 
consistent with earlier observations.24

Gram-positive bacteria are less prevalent among 
community-acquired UTIs.38 In this study, Gram-positive 
organisms, Staphylococcus aureus (3.6%) and Enterococci 
(2.9%) being the most frequently isolated species, 
comparable to earlier research.1 

The antibiotic resistance patterns revealed in this study are 
alarming because they reflect the larger worldwide trend of 
growing resistance in UTI bacteria.39 The Gram-negative 
bacteria were highly resistant to WHO Access group 
antibiotics like Tetracycline, Cephradine, Cotrimoxazole, 
Amoxyclav, Doxycycline & Ampicillin but, showed highest 
susceptibility to Amikacin, Gentamicin & Nitrofurantoin 
(Table II). These antibiotics are first-or second-choice for 
the treatments of the most common bacterial infections. 
They have lower possibility of developing resistance.40 But, 
increasing resistance to them in this study is a direct 
reflection of overuse and misuse of these antibiotics.41 

The Gram-negative bacteria were highly resistant to two of 
the commonly used WHO Watch group antibiotics 
(Cefuroxime & Cefoperazone) but, showed reliable 
susceptibility for rest of the antibiotics (Imipenem, 
Meropenem, Pefloxacin, Cefepime & Cefotaxime) (Table 
II). They have higher resistance potential and their use 
should be restricted.40 
The Gram-negative bacteria were moderately resistant to 
WHO Reserve group antibiotics also like Aztreonam while 
showed highest susceptibility to Tigecycline & Colistin 
(Table II). These are reserved for severe & complex 
infections caused by multidrug-resistant uropathogens and 
should only be used when all other antibiotics have failed.40
Isolated gram-positive bacteria also were highly resistant to 
Penicillin, Cefoperazone, Cephradine, Azithromycin, 
Clindamycin, & Nalidixic acid (Table III). Gram-positive 
bacteria showed excellent susceptibility to Linezolid, 
Vancomycin, Nitrofurantoin, Amikacin, Meropenem, 
Imipenem, and Amoxiclav (Table III). 

Both Gram-positive and Gram-negative uropathogens 
showed high rates of resistance, which is consistent with 
earlier research concerning the rising incidence of 
multidrug-resistant infections.27-36,39,43 The findings of this 
study emphasize the need for regular and regional 

surveillance of antimicrobial resistance patterns. The 
significant resistance rates revealed in this study indicate the 
need of giving specific antibiotics based on culture and 
sensitivity testing rather than relying entirely on empirical 
therapy.29  

According to International guidelines, Nitrofurantoin, 
Cotrimoxazole, and β-lactam, Fluoroquinolones antibiotics 
are recommended as first-line and second-line therapy, 
respectively, for the treatment of UTI.42 Though, 
Nitrofurantoin showed excellent efficacy but, 
Cotrimoxazole, some of the β-lactams and Fluoroquinolones 
showed considerable resistance in the present study, which 
supports the earlier findings of increasing resistance in 
UTI.32,36,43That’s why, their present recommended use in 
guidelines as a first- and second-line treatment for UTI, may 
need to be reconsidered. WHO Reserve group antibiotics 
showed excellent susceptibility against uropathogens in this 
study. Widespread use of these reserve antibiotics should be 
strictly controlled to ensure their rational use only for 
treating MDR-UTIs.41,44   

UTIs pose a serious burden for the National Health 
Service.45 The findings point to the need of instituting 
antimicrobial stewardship programs, especially in 
healthcare centers, to ensure judicious use of antibiotics and 
slow down the spread of resistance.46 Besides, these results 
highlight the need for public health initiatives such as 
creating awareness on WASH (Water, Sanitation & Hygiene) 
and hydration to prevent UTIs.47

There are some limitations in this study. For example, 
standard ATCC strains were not used for antimicrobial 
susceptibility testing quality control. Also, demographic 
data (residence, socioeconomic status, literacy etc.) and 
clinical information (community acquired/ nosocomial, 
complicated/ uncomplicated) of patients could not be 
collected. Besides, level of awareness of the patients about 
health, hygiene & hydration could not be known.   

Figure 3: Antibiotic sensitivity and resistance profiles of isolated gram-positive uropathogens (n=09)

WHO: World Health Organization

 Sensitive (S)
 n (%) 

Resistant (R)
 n (%) 

Total
 n 

WHO Access Group antibiotics 
Ampicillin 04 (57.14%) 03 (42.86%) 07 
Penicillin 00 04 (100%) 04 
Amoxyclav 06 (85.71%) 01 (14.29%) 07 
Cephradine 00 03 (100%) 03 
Nitrofurantoin

 
06 (100%) 00 06 

Amikacin 04 (100%) 00 04 
Gentamicin 07 (100%) 00 07 
Clindamycin 00 04 (100%) 04 
Doxycycline 05 (71.43%) 02 (28.57%) 07 
Cotrimoxazole 02 (25%) 06 (75%) 08 
WHO Watch Group antibiotics 
Vancomycin 07 (100%) 00 07 
Cefixime 01 06 (85.71%) 07 
Cefuroxime 01 06 (85.71%) 07 
Ceftriaxone 02 (28.57%) 05 (71.43%) 07 
Cefoperazone 00 01 (100%) 01 
Ceftazidime 02 (33.33%) 04 (66.67%) 06 
Cefepime 02 (100%) 00 02 
Cefotaxime 02 (33.33%) 04 (66.67%) 06 
Imipenem 02 (100%) 00 02 
Meropenem 03 (100%) 00 03 
Teicoplanin 01 (100%) 00 01 
Netilmicin 03 (100%) 00 03 
Azithromycin 00 03 (100%) 03 
Ciprofloxacin 03 (37.5%) 05 (62.5%) 08 
Levofloxacin 01 (20%) 04 (80%) 05 
Rifampicin 01 (100%) 00 01 
WHO Reserve Group antibiotics 
Linezolid 07 (100%) 00 07 
Daptomycin 01 (100%) 00 01 
Tigecycline 03 (100%) 00 03 
Unclassified 
Nalidixic acid 00 02 (100%) 02 
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In this study, mothers who breastfed for ≤6 months were 
older than those who breastfed for longer durations (median 
age 27 vs 25 years, p = 0.022), with a lower proportion in the 

youngest age group (20–24 years: 33.7% vs 49.0%). 
Comparable age trends appear in Choi et al., where Korean 
parous women showed incremental age differences across 
breastfeeding durations (≤5 mo: 39.78, 6–11 mo: 39.45, 
12–23 mo: 39.44, ≥24 mo: 40.50 years, p = 0.001)8. Other 
studies provided older or broader age ranges; Project Viva 
modeled outcomes for women aged 35–40, 10, Villegas et al. 
reported a mean cohort age of 52.1±9.1, and the WHI 
included women aged 50–79 years11 while Hayosh et al. 
examined younger adults (mean 29.9, 28.8, 27.0 years across 
groups).12 These differences largely reflect methodological 
variation in timing of assessment, as most comparison 
studies evaluated women years or decades after 
breastfeeding rather than in the immediate postpartum 
period.

BMI showed a consistent pattern with breastfeeding 
duration. Mothers who breastfed for ≤6 months had higher 
BMI compared to those with longer breastfeeding duration 
(median 24.46 vs 22.24 kg/m², p = 0.011). Choi et al. 
reported modest BMI variation by breastfeeding length (≤5 
months: 22.85, 6–11 months: 22.55, 12–23 months: 23.03, ≥
24 months: 23.43 kg/m², p<0.001).8 Stuebe et al. found 
lower BMI three years postpartum among women 
exclusively breastfeeding >6 months (25.2) versus 
never-exclusive (27.0 kg/m², p = 0.05).10 Hayosh et al. 
observed uniformly lean BMIs across their young adult 
groups (21.1, 22.5, 22.2 kg/m²).12 Together, these patterns 

consistently show that women who sustain longer 
breastfeeding tend to exhibit more favorable BMI profiles 
across populations and study designs. These disparities arise 
because our study captured active postpartum metabolic 
effects, whereas others assessed women long after lactation, 
when BMI reflects accumulated lifestyle and aging 
influences rather than breastfeeding behavior.

Blood pressure findings in this study further support the 
metabolic benefits of longer breastfeeding. Mothers who 
breastfed for more than six months had lower systolic and 
diastolic blood pressure compared to those who breastfed for 
≤6 months (median SBP: 100 vs 120 mmHg; DBP: 70 vs 80 
mmHg; p < 0.05). Choi et al. reported a similar directional 
pattern, observing gradual reductions in SBP across 
breastfeeding categories (110.49 → 108.55 mmHg, p<0.001) 
and modest DBP variation (71.7–73.2 mmHg, p<0.001).8 

Biochemically, shorter-duration mothers demonstrated less 
favorable metabolic profiles. Median fasting blood glucose 
(106.2 vs 91.8 mg/dL), triglycerides (142.5 vs 92.0 mg/dL), 
total cholesterol (189.0 vs 172.0 mg/dL), and LDL 
cholesterol (106.5 vs 95.5 mg/dL) were all higher among 
mothers who breastfed for ≤6 months. In contrast, HDL 
levels did not differ significantly between the groups. Choi et 
al., however, showed fasting glucose nearly unchanged 
across breastfeeding durations (92–93 mg/dL, p=0.375),8 
while Shub et al. (early postpartum) found exclusive 
breastfeeding associated with lower fasting glucose (4.60 vs 
4.90 mmol/L, p<0.0001).9 These differences largely reflect 
timing, as our measurements captured the immediate 
postpartum metabolic shift when lactation most strongly 
influences glucose and lipid regulation, whereas Choi’s 
national dataset reflects later, stabilized metabolic states.
Correlation analysis revealed significant negative 
associations between breastfeeding duration and BMI, 
fasting glucose, total cholesterol, triglycerides, LDL 
cholesterol, and lipid ratios, indicating that longer 
breastfeeding duration is associated with improved metabolic 
profiles (<0.001). HDL cholesterol showed no significant 
correlation, consistent with its relatively stable behavior in 
the postpartum period. A similar pattern was seen in the 
Shanghai Women’s Health Study, although their correlation 
was far weaker (BMI r = 0.22),11 likely because 
measurements occurred decades after childbirth rather than 
during active postpartum metabolic adaptation. 

Regression analysis further reinforced these findings. 
Although all lipid ratios (TC/HDL, LDL/HDL, and 
TG/HDL) were significantly associated with shorter 
breastfeeding duration in univariate models, only the 
TG/HDL ratio remained an independent predictor after 
adjustment (OR 6.17, p = 0.001). This highlights the 
robustness of TG/HDL as a marker of metabolic risk in 
relation to breastfeeding duration. Choi et al.'s adjusted 
regression likewise demonstrated protective metabolic 
effects of longer breastfeeding, reporting reduced odds for 

elevated blood pressure (OR 0.67–0.68), elevated glucose 
(OR 0.62–0.78), elevated triglycerides (OR 0.76), and 
metabolic syndrome (OR 0.70–0.73).8 Shub et al. also 
observed favorable lipid shifts with exclusive breastfeeding, 
with adjusted differences for TG (–0.24 mmol/L), LDL 
(–0.02 mmol/L), and HDL (+0.098 mmol/L), though smaller 
in magnitude due to their earlier postpartum window.9 
Collectively, these comparisons show that stronger 
associations in our study likely reflect real-time postpartum 
metabolic responses, whereas population-based or later 
postpartum studies capture more attenuated long-term 
effects.

This study has several limitations. First, its cross-sectional 
design precludes causal inference between breastfeeding 
duration and metabolic parameters. Second, potential 
residual confounding from lifestyle factors such as diet and 
physical activity could not be fully excluded. Third, 
metabolic measurements were taken after completion of 
breastfeeding and may not fully capture long-term metabolic 
adaptation. Finally, the findings may not be generalizable 
beyond similar Bangladeshi populations.
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This study provides important insights into the prevalence, 
microbiological etiology, and antibiotic resistance patterns 
of urinary tract infections (UTIs). Increasing resistance of 
uropathogens to first line therapy (e.g. Cotrimoxazole), and 
second line therapy (e.g. some of the β-lactams, 
fluoroquinolones) of UTI has been a significant concern for 
us. So, in addition to Nitrofurantoin; Amikacin & 
Gentamicin from the WHO Access group and Cefepime, 
Cefotaxime, Ceftriaxone & Pefloxacin from the WHO 
Watch group, may be prioritized for the treatment of UTI 
due to their excellent efficacy. Also, antibiotics from the 
WHO Watch group and Reserve group should be used for 
UTI treatment, but only with caution and rationale. As the 
antibiotic susceptibility pattern of uropathogens differs 
according to time and geographical locations, continued 
surveillance of antibiotic resistance should be done to ensure 
the selection of the best empiric treatment for UTI. 

UTI still remains one of the leading causes of illness and 
mortality in developing countries such as Bangladesh. This 
could be due to a lack of proper research, incorrect 
diagnostic process, misuse of chemotherapeutic medicines 
etc.27 The purpose of this study was to find out the 
bacteriological profile and their antibiotic susceptibility 
pattern in patients with UTI according to the WHO AWaRe 
classification in a diagnostic center in Narayanganj district 
of Bangladesh. 

In the present study, 48.75% (137/281) had positive bacterial 
growth. This growth rate is almost similar to previous study 
conducted by Semwal et al., 2017 in Uttarakhand, India 
where it was 49.11%.28 But, unlike the present study, many 
other studies that are done in Dhaka (40.14%) and Mumbai 
(33.54%), lower growth rates were observed.27,28 Some 
authors also reported the positive culture rate to be 55.08% 
and 71% in Dhaka city.9,24 One reason for this higher growth 
rate of uropathogens in Dhaka city9 and in the present study 
in Narayanganj district may be due to patients with poor 
personal hygiene and sanitation facilities coming from rural 
catchment areas. Another reason may be due to larger 
sample size (3200/4500).24 

The results showed a higher growth positivity rate in 
females (69.60%) compared to males (25.56%), that indicate 
a sex-based difference in UTI prevalence, which is similar to 
previous findings.27,30,32,33 Females are more prone to UTI as 
compared to males due to the short urethra, easy exposure of 
the tract with fecal matter, absence of prostatic secretion, 
pregnancy, obstruction and sexual activity.34,35

Conclusion
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In the present study, Gram-negative bacteria, particularly E. 
coli, were the most common isolates (78.8%). It was similar 
to the findings of other studies done by Zannat et al 
(77.14%) and Sharmin et al. (74.1%).31,36 E. coli is the 
leading cause of urinary tract infections (UTIs) because it 
naturally is present in the human gut, making it readily 
transferable to the urethral opening, especially in women 
due to the close proximity between the anus and urethra, and 
certain strains of E. coli have specific virulence factors that 
allow them to attach to the bladder lining and cause infection 
within the urinary tract.37 The increased incidence of 
Klebsiella (12.4%) and Pseudomonas (2.2%), is also 
consistent with earlier observations.24

Gram-positive bacteria are less prevalent among 
community-acquired UTIs.38 In this study, Gram-positive 
organisms, Staphylococcus aureus (3.6%) and Enterococci 
(2.9%) being the most frequently isolated species, 
comparable to earlier research.1 

The antibiotic resistance patterns revealed in this study are 
alarming because they reflect the larger worldwide trend of 
growing resistance in UTI bacteria.39 The Gram-negative 
bacteria were highly resistant to WHO Access group 
antibiotics like Tetracycline, Cephradine, Cotrimoxazole, 
Amoxyclav, Doxycycline & Ampicillin but, showed highest 
susceptibility to Amikacin, Gentamicin & Nitrofurantoin 
(Table II). These antibiotics are first-or second-choice for 
the treatments of the most common bacterial infections. 
They have lower possibility of developing resistance.40 But, 
increasing resistance to them in this study is a direct 
reflection of overuse and misuse of these antibiotics.41 

The Gram-negative bacteria were highly resistant to two of 
the commonly used WHO Watch group antibiotics 
(Cefuroxime & Cefoperazone) but, showed reliable 
susceptibility for rest of the antibiotics (Imipenem, 
Meropenem, Pefloxacin, Cefepime & Cefotaxime) (Table 
II). They have higher resistance potential and their use 
should be restricted.40 
The Gram-negative bacteria were moderately resistant to 
WHO Reserve group antibiotics also like Aztreonam while 
showed highest susceptibility to Tigecycline & Colistin 
(Table II). These are reserved for severe & complex 
infections caused by multidrug-resistant uropathogens and 
should only be used when all other antibiotics have failed.40
Isolated gram-positive bacteria also were highly resistant to 
Penicillin, Cefoperazone, Cephradine, Azithromycin, 
Clindamycin, & Nalidixic acid (Table III). Gram-positive 
bacteria showed excellent susceptibility to Linezolid, 
Vancomycin, Nitrofurantoin, Amikacin, Meropenem, 
Imipenem, and Amoxiclav (Table III). 

Both Gram-positive and Gram-negative uropathogens 
showed high rates of resistance, which is consistent with 
earlier research concerning the rising incidence of 
multidrug-resistant infections.27-36,39,43 The findings of this 
study emphasize the need for regular and regional 

surveillance of antimicrobial resistance patterns. The 
significant resistance rates revealed in this study indicate the 
need of giving specific antibiotics based on culture and 
sensitivity testing rather than relying entirely on empirical 
therapy.29  

According to International guidelines, Nitrofurantoin, 
Cotrimoxazole, and β-lactam, Fluoroquinolones antibiotics 
are recommended as first-line and second-line therapy, 
respectively, for the treatment of UTI.42 Though, 
Nitrofurantoin showed excellent efficacy but, 
Cotrimoxazole, some of the β-lactams and Fluoroquinolones 
showed considerable resistance in the present study, which 
supports the earlier findings of increasing resistance in 
UTI.32,36,43That’s why, their present recommended use in 
guidelines as a first- and second-line treatment for UTI, may 
need to be reconsidered. WHO Reserve group antibiotics 
showed excellent susceptibility against uropathogens in this 
study. Widespread use of these reserve antibiotics should be 
strictly controlled to ensure their rational use only for 
treating MDR-UTIs.41,44   

UTIs pose a serious burden for the National Health 
Service.45 The findings point to the need of instituting 
antimicrobial stewardship programs, especially in 
healthcare centers, to ensure judicious use of antibiotics and 
slow down the spread of resistance.46 Besides, these results 
highlight the need for public health initiatives such as 
creating awareness on WASH (Water, Sanitation & Hygiene) 
and hydration to prevent UTIs.47

There are some limitations in this study. For example, 
standard ATCC strains were not used for antimicrobial 
susceptibility testing quality control. Also, demographic 
data (residence, socioeconomic status, literacy etc.) and 
clinical information (community acquired/ nosocomial, 
complicated/ uncomplicated) of patients could not be 
collected. Besides, level of awareness of the patients about 
health, hygiene & hydration could not be known.   

In this study, mothers who breastfed for ≤6 months were 
older than those who breastfed for longer durations (median 
age 27 vs 25 years, p = 0.022), with a lower proportion in the 

youngest age group (20–24 years: 33.7% vs 49.0%). 
Comparable age trends appear in Choi et al., where Korean 
parous women showed incremental age differences across 
breastfeeding durations (≤5 mo: 39.78, 6–11 mo: 39.45, 
12–23 mo: 39.44, ≥24 mo: 40.50 years, p = 0.001)8. Other 
studies provided older or broader age ranges; Project Viva 
modeled outcomes for women aged 35–40, 10, Villegas et al. 
reported a mean cohort age of 52.1±9.1, and the WHI 
included women aged 50–79 years11 while Hayosh et al. 
examined younger adults (mean 29.9, 28.8, 27.0 years across 
groups).12 These differences largely reflect methodological 
variation in timing of assessment, as most comparison 
studies evaluated women years or decades after 
breastfeeding rather than in the immediate postpartum 
period.

BMI showed a consistent pattern with breastfeeding 
duration. Mothers who breastfed for ≤6 months had higher 
BMI compared to those with longer breastfeeding duration 
(median 24.46 vs 22.24 kg/m², p = 0.011). Choi et al. 
reported modest BMI variation by breastfeeding length (≤5 
months: 22.85, 6–11 months: 22.55, 12–23 months: 23.03, ≥
24 months: 23.43 kg/m², p<0.001).8 Stuebe et al. found 
lower BMI three years postpartum among women 
exclusively breastfeeding >6 months (25.2) versus 
never-exclusive (27.0 kg/m², p = 0.05).10 Hayosh et al. 
observed uniformly lean BMIs across their young adult 
groups (21.1, 22.5, 22.2 kg/m²).12 Together, these patterns 

consistently show that women who sustain longer 
breastfeeding tend to exhibit more favorable BMI profiles 
across populations and study designs. These disparities arise 
because our study captured active postpartum metabolic 
effects, whereas others assessed women long after lactation, 
when BMI reflects accumulated lifestyle and aging 
influences rather than breastfeeding behavior.

Blood pressure findings in this study further support the 
metabolic benefits of longer breastfeeding. Mothers who 
breastfed for more than six months had lower systolic and 
diastolic blood pressure compared to those who breastfed for 
≤6 months (median SBP: 100 vs 120 mmHg; DBP: 70 vs 80 
mmHg; p < 0.05). Choi et al. reported a similar directional 
pattern, observing gradual reductions in SBP across 
breastfeeding categories (110.49 → 108.55 mmHg, p<0.001) 
and modest DBP variation (71.7–73.2 mmHg, p<0.001).8 

Biochemically, shorter-duration mothers demonstrated less 
favorable metabolic profiles. Median fasting blood glucose 
(106.2 vs 91.8 mg/dL), triglycerides (142.5 vs 92.0 mg/dL), 
total cholesterol (189.0 vs 172.0 mg/dL), and LDL 
cholesterol (106.5 vs 95.5 mg/dL) were all higher among 
mothers who breastfed for ≤6 months. In contrast, HDL 
levels did not differ significantly between the groups. Choi et 
al., however, showed fasting glucose nearly unchanged 
across breastfeeding durations (92–93 mg/dL, p=0.375),8 
while Shub et al. (early postpartum) found exclusive 
breastfeeding associated with lower fasting glucose (4.60 vs 
4.90 mmol/L, p<0.0001).9 These differences largely reflect 
timing, as our measurements captured the immediate 
postpartum metabolic shift when lactation most strongly 
influences glucose and lipid regulation, whereas Choi’s 
national dataset reflects later, stabilized metabolic states.
Correlation analysis revealed significant negative 
associations between breastfeeding duration and BMI, 
fasting glucose, total cholesterol, triglycerides, LDL 
cholesterol, and lipid ratios, indicating that longer 
breastfeeding duration is associated with improved metabolic 
profiles (<0.001). HDL cholesterol showed no significant 
correlation, consistent with its relatively stable behavior in 
the postpartum period. A similar pattern was seen in the 
Shanghai Women’s Health Study, although their correlation 
was far weaker (BMI r = 0.22),11 likely because 
measurements occurred decades after childbirth rather than 
during active postpartum metabolic adaptation. 

Regression analysis further reinforced these findings. 
Although all lipid ratios (TC/HDL, LDL/HDL, and 
TG/HDL) were significantly associated with shorter 
breastfeeding duration in univariate models, only the 
TG/HDL ratio remained an independent predictor after 
adjustment (OR 6.17, p = 0.001). This highlights the 
robustness of TG/HDL as a marker of metabolic risk in 
relation to breastfeeding duration. Choi et al.'s adjusted 
regression likewise demonstrated protective metabolic 
effects of longer breastfeeding, reporting reduced odds for 

elevated blood pressure (OR 0.67–0.68), elevated glucose 
(OR 0.62–0.78), elevated triglycerides (OR 0.76), and 
metabolic syndrome (OR 0.70–0.73).8 Shub et al. also 
observed favorable lipid shifts with exclusive breastfeeding, 
with adjusted differences for TG (–0.24 mmol/L), LDL 
(–0.02 mmol/L), and HDL (+0.098 mmol/L), though smaller 
in magnitude due to their earlier postpartum window.9 
Collectively, these comparisons show that stronger 
associations in our study likely reflect real-time postpartum 
metabolic responses, whereas population-based or later 
postpartum studies capture more attenuated long-term 
effects.

This study has several limitations. First, its cross-sectional 
design precludes causal inference between breastfeeding 
duration and metabolic parameters. Second, potential 
residual confounding from lifestyle factors such as diet and 
physical activity could not be fully excluded. Third, 
metabolic measurements were taken after completion of 
breastfeeding and may not fully capture long-term metabolic 
adaptation. Finally, the findings may not be generalizable 
beyond similar Bangladeshi populations.
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In this study, mothers who breastfed for ≤6 months were 
older than those who breastfed for longer durations (median 
age 27 vs 25 years, p = 0.022), with a lower proportion in the 

youngest age group (20–24 years: 33.7% vs 49.0%). 
Comparable age trends appear in Choi et al., where Korean 
parous women showed incremental age differences across 
breastfeeding durations (≤5 mo: 39.78, 6–11 mo: 39.45, 
12–23 mo: 39.44, ≥24 mo: 40.50 years, p = 0.001)8. Other 
studies provided older or broader age ranges; Project Viva 
modeled outcomes for women aged 35–40, 10, Villegas et al. 
reported a mean cohort age of 52.1±9.1, and the WHI 
included women aged 50–79 years11 while Hayosh et al. 
examined younger adults (mean 29.9, 28.8, 27.0 years across 
groups).12 These differences largely reflect methodological 
variation in timing of assessment, as most comparison 
studies evaluated women years or decades after 
breastfeeding rather than in the immediate postpartum 
period.

BMI showed a consistent pattern with breastfeeding 
duration. Mothers who breastfed for ≤6 months had higher 
BMI compared to those with longer breastfeeding duration 
(median 24.46 vs 22.24 kg/m², p = 0.011). Choi et al. 
reported modest BMI variation by breastfeeding length (≤5 
months: 22.85, 6–11 months: 22.55, 12–23 months: 23.03, ≥
24 months: 23.43 kg/m², p<0.001).8 Stuebe et al. found 
lower BMI three years postpartum among women 
exclusively breastfeeding >6 months (25.2) versus 
never-exclusive (27.0 kg/m², p = 0.05).10 Hayosh et al. 
observed uniformly lean BMIs across their young adult 
groups (21.1, 22.5, 22.2 kg/m²).12 Together, these patterns 

consistently show that women who sustain longer 
breastfeeding tend to exhibit more favorable BMI profiles 
across populations and study designs. These disparities arise 
because our study captured active postpartum metabolic 
effects, whereas others assessed women long after lactation, 
when BMI reflects accumulated lifestyle and aging 
influences rather than breastfeeding behavior.

Blood pressure findings in this study further support the 
metabolic benefits of longer breastfeeding. Mothers who 
breastfed for more than six months had lower systolic and 
diastolic blood pressure compared to those who breastfed for 
≤6 months (median SBP: 100 vs 120 mmHg; DBP: 70 vs 80 
mmHg; p < 0.05). Choi et al. reported a similar directional 
pattern, observing gradual reductions in SBP across 
breastfeeding categories (110.49 → 108.55 mmHg, p<0.001) 
and modest DBP variation (71.7–73.2 mmHg, p<0.001).8 

Biochemically, shorter-duration mothers demonstrated less 
favorable metabolic profiles. Median fasting blood glucose 
(106.2 vs 91.8 mg/dL), triglycerides (142.5 vs 92.0 mg/dL), 
total cholesterol (189.0 vs 172.0 mg/dL), and LDL 
cholesterol (106.5 vs 95.5 mg/dL) were all higher among 
mothers who breastfed for ≤6 months. In contrast, HDL 
levels did not differ significantly between the groups. Choi et 
al., however, showed fasting glucose nearly unchanged 
across breastfeeding durations (92–93 mg/dL, p=0.375),8 
while Shub et al. (early postpartum) found exclusive 
breastfeeding associated with lower fasting glucose (4.60 vs 
4.90 mmol/L, p<0.0001).9 These differences largely reflect 
timing, as our measurements captured the immediate 
postpartum metabolic shift when lactation most strongly 
influences glucose and lipid regulation, whereas Choi’s 
national dataset reflects later, stabilized metabolic states.
Correlation analysis revealed significant negative 
associations between breastfeeding duration and BMI, 
fasting glucose, total cholesterol, triglycerides, LDL 
cholesterol, and lipid ratios, indicating that longer 
breastfeeding duration is associated with improved metabolic 
profiles (<0.001). HDL cholesterol showed no significant 
correlation, consistent with its relatively stable behavior in 
the postpartum period. A similar pattern was seen in the 
Shanghai Women’s Health Study, although their correlation 
was far weaker (BMI r = 0.22),11 likely because 
measurements occurred decades after childbirth rather than 
during active postpartum metabolic adaptation. 

Regression analysis further reinforced these findings. 
Although all lipid ratios (TC/HDL, LDL/HDL, and 
TG/HDL) were significantly associated with shorter 
breastfeeding duration in univariate models, only the 
TG/HDL ratio remained an independent predictor after 
adjustment (OR 6.17, p = 0.001). This highlights the 
robustness of TG/HDL as a marker of metabolic risk in 
relation to breastfeeding duration. Choi et al.'s adjusted 
regression likewise demonstrated protective metabolic 
effects of longer breastfeeding, reporting reduced odds for 

elevated blood pressure (OR 0.67–0.68), elevated glucose 
(OR 0.62–0.78), elevated triglycerides (OR 0.76), and 
metabolic syndrome (OR 0.70–0.73).8 Shub et al. also 
observed favorable lipid shifts with exclusive breastfeeding, 
with adjusted differences for TG (–0.24 mmol/L), LDL 
(–0.02 mmol/L), and HDL (+0.098 mmol/L), though smaller 
in magnitude due to their earlier postpartum window.9 
Collectively, these comparisons show that stronger 
associations in our study likely reflect real-time postpartum 
metabolic responses, whereas population-based or later 
postpartum studies capture more attenuated long-term 
effects.

This study has several limitations. First, its cross-sectional 
design precludes causal inference between breastfeeding 
duration and metabolic parameters. Second, potential 
residual confounding from lifestyle factors such as diet and 
physical activity could not be fully excluded. Third, 
metabolic measurements were taken after completion of 
breastfeeding and may not fully capture long-term metabolic 
adaptation. Finally, the findings may not be generalizable 
beyond similar Bangladeshi populations.
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In this study, mothers who breastfed for ≤6 months were 
older than those who breastfed for longer durations (median 
age 27 vs 25 years, p = 0.022), with a lower proportion in the 

youngest age group (20–24 years: 33.7% vs 49.0%). 
Comparable age trends appear in Choi et al., where Korean 
parous women showed incremental age differences across 
breastfeeding durations (≤5 mo: 39.78, 6–11 mo: 39.45, 
12–23 mo: 39.44, ≥24 mo: 40.50 years, p = 0.001)8. Other 
studies provided older or broader age ranges; Project Viva 
modeled outcomes for women aged 35–40, 10, Villegas et al. 
reported a mean cohort age of 52.1±9.1, and the WHI 
included women aged 50–79 years11 while Hayosh et al. 
examined younger adults (mean 29.9, 28.8, 27.0 years across 
groups).12 These differences largely reflect methodological 
variation in timing of assessment, as most comparison 
studies evaluated women years or decades after 
breastfeeding rather than in the immediate postpartum 
period.

BMI showed a consistent pattern with breastfeeding 
duration. Mothers who breastfed for ≤6 months had higher 
BMI compared to those with longer breastfeeding duration 
(median 24.46 vs 22.24 kg/m², p = 0.011). Choi et al. 
reported modest BMI variation by breastfeeding length (≤5 
months: 22.85, 6–11 months: 22.55, 12–23 months: 23.03, ≥
24 months: 23.43 kg/m², p<0.001).8 Stuebe et al. found 
lower BMI three years postpartum among women 
exclusively breastfeeding >6 months (25.2) versus 
never-exclusive (27.0 kg/m², p = 0.05).10 Hayosh et al. 
observed uniformly lean BMIs across their young adult 
groups (21.1, 22.5, 22.2 kg/m²).12 Together, these patterns 

consistently show that women who sustain longer 
breastfeeding tend to exhibit more favorable BMI profiles 
across populations and study designs. These disparities arise 
because our study captured active postpartum metabolic 
effects, whereas others assessed women long after lactation, 
when BMI reflects accumulated lifestyle and aging 
influences rather than breastfeeding behavior.

Blood pressure findings in this study further support the 
metabolic benefits of longer breastfeeding. Mothers who 
breastfed for more than six months had lower systolic and 
diastolic blood pressure compared to those who breastfed for 
≤6 months (median SBP: 100 vs 120 mmHg; DBP: 70 vs 80 
mmHg; p < 0.05). Choi et al. reported a similar directional 
pattern, observing gradual reductions in SBP across 
breastfeeding categories (110.49 → 108.55 mmHg, p<0.001) 
and modest DBP variation (71.7–73.2 mmHg, p<0.001).8 

Biochemically, shorter-duration mothers demonstrated less 
favorable metabolic profiles. Median fasting blood glucose 
(106.2 vs 91.8 mg/dL), triglycerides (142.5 vs 92.0 mg/dL), 
total cholesterol (189.0 vs 172.0 mg/dL), and LDL 
cholesterol (106.5 vs 95.5 mg/dL) were all higher among 
mothers who breastfed for ≤6 months. In contrast, HDL 
levels did not differ significantly between the groups. Choi et 
al., however, showed fasting glucose nearly unchanged 
across breastfeeding durations (92–93 mg/dL, p=0.375),8 
while Shub et al. (early postpartum) found exclusive 
breastfeeding associated with lower fasting glucose (4.60 vs 
4.90 mmol/L, p<0.0001).9 These differences largely reflect 
timing, as our measurements captured the immediate 
postpartum metabolic shift when lactation most strongly 
influences glucose and lipid regulation, whereas Choi’s 
national dataset reflects later, stabilized metabolic states.
Correlation analysis revealed significant negative 
associations between breastfeeding duration and BMI, 
fasting glucose, total cholesterol, triglycerides, LDL 
cholesterol, and lipid ratios, indicating that longer 
breastfeeding duration is associated with improved metabolic 
profiles (<0.001). HDL cholesterol showed no significant 
correlation, consistent with its relatively stable behavior in 
the postpartum period. A similar pattern was seen in the 
Shanghai Women’s Health Study, although their correlation 
was far weaker (BMI r = 0.22),11 likely because 
measurements occurred decades after childbirth rather than 
during active postpartum metabolic adaptation. 

Regression analysis further reinforced these findings. 
Although all lipid ratios (TC/HDL, LDL/HDL, and 
TG/HDL) were significantly associated with shorter 
breastfeeding duration in univariate models, only the 
TG/HDL ratio remained an independent predictor after 
adjustment (OR 6.17, p = 0.001). This highlights the 
robustness of TG/HDL as a marker of metabolic risk in 
relation to breastfeeding duration. Choi et al.'s adjusted 
regression likewise demonstrated protective metabolic 
effects of longer breastfeeding, reporting reduced odds for 

elevated blood pressure (OR 0.67–0.68), elevated glucose 
(OR 0.62–0.78), elevated triglycerides (OR 0.76), and 
metabolic syndrome (OR 0.70–0.73).8 Shub et al. also 
observed favorable lipid shifts with exclusive breastfeeding, 
with adjusted differences for TG (–0.24 mmol/L), LDL 
(–0.02 mmol/L), and HDL (+0.098 mmol/L), though smaller 
in magnitude due to their earlier postpartum window.9 
Collectively, these comparisons show that stronger 
associations in our study likely reflect real-time postpartum 
metabolic responses, whereas population-based or later 
postpartum studies capture more attenuated long-term 
effects.

This study has several limitations. First, its cross-sectional 
design precludes causal inference between breastfeeding 
duration and metabolic parameters. Second, potential 
residual confounding from lifestyle factors such as diet and 
physical activity could not be fully excluded. Third, 
metabolic measurements were taken after completion of 
breastfeeding and may not fully capture long-term metabolic 
adaptation. Finally, the findings may not be generalizable 
beyond similar Bangladeshi populations.


