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ABSTRACT

Background: Anemia is a major public health problem affecting women worldwide, particularly in low- and middle-income countries. It is
associated with significant morbidity, reduced quality of life, and adverse health outcomes. Objective: To determine the prevalence of
anemia and identify its associated factors among female patients attending tertiary care hospitals in Lahore. Methods: A cross-sectional
study was conducted among 180 adult female patients attending outpatient and inpatient departments of selected tertiary care hospitals in
Lahore. Hemoglobin levels were measured using standard laboratory methods, and anemia was classified according to World Health
Organization criteria. A structured questionnaire was used to collect data on socio-demographic characteristics, dietary habits, menstrual
history, and comorbid conditions. Descriptive and inferential statistics were used for data analysis. Results: The overall prevalence of
anemia was 46.1%. Mild, moderate, and severe anemia were observed in 21.7%, 19.4%, and 5.0% of participants, respectively. Anemia was
significantly associated with low dietary iron intake, low socioeconomic status, heavy menstrual bleeding, and short inter-pregnancy
interval. Younger age and undernutrition were also associated with higher anemia prevalence. Conclusion: Anemia was highly prevalent
among female patients attending tertiary care hospitals in Lahore, with multiple modifiable risk factors identified. Routine screening and
targeted nutritional and reproductive health interventions are essential to reduce the burden of anemia among women. Keywords: Anemia,
prevalence, associated factors, female patients, tertiary care hospitals, Lahore

INTRODUCTION

Anemia is a common hematological disorder characterized by a reduction in hemoglobin concentration, red blood
cell count, or oxygen-carrying capacity of blood, leading to tissue hypoxia. It remains a major global public health
concern, particularly among women of reproductive age, due to increased physiological demands, menstrual blood
loss, and nutritional deficiencies. (1,2).

According to the World Health Organization, anemia affects nearly one-third of women worldwide, with the
highest prevalence reported in South Asia and sub-Saharan Africa. Iron deficiency is the most common cause of
anemia; however, other factors such as chronic infections, parasitic infestations, vitamin deficiencies, and
hemoglobinopathies also contribute to its burden. (3,4).

In Pakistan, anemia among women remains a persistent public health issue despite ongoing nutritional and
maternal health programs. Women attending tertiary care hospitals often represent a population with complex
health needs and may have underlying risk factors that predispose them to anemia. Identifying the prevalence and
determinants of anemia in this setting is crucial for effective clinical management and preventive strategies. (5,6).
Several studies have identified socioeconomic status, dietary practices, menstrual patterns, and reproductive
history as key determinants of anemia among women. However, data focusing on female patients attending
tertiary care hospitals in Lahore remain limited. Therefore, this study aimed to determine the prevalence of anemia
and identify associated factors among female patients attending tertiary care hospitals in Lahore. (7,8).

MATERIALS AND METHODS

A cross-sectional study was conducted in selected tertiary care hospitals in Lahore, Pakistan. The study included
180 adult, non-pregnant female patients aged 18 years and above attending outpatient clinics or admitted to non-
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emergency inpatient wards during the study period. Pregnant women, critically ill patients, and those with known
hematological malignancies were excluded.

Participants were selected using a convenience sampling technique. After obtaining informed consent, data were
collected through a structured questionnaire that captured socio-demographic information, dietary habits,
menstrual history, parity, inter-pregnancy interval, and history of chronic illness. Nutritional status was assessed
using body mass index (BMI).

Venous blood samples were collected under aseptic conditions, and hemoglobin concentration was measured using
an automated hematology analyzer. Anemia was classified according to WHO criteria: mild (Hb 10.0-11.9 g/dL),
moderate (Hb 7.0-9.9 g/dL), and severe (Hb <7.0 g/dL).

Ethical approval was obtained from the institutional review board of the participating hospitals. Data were
analyzed using SPSS software. Descriptive statistics were used to summarize the data, and chi-square tests were
applied to assess associations between anemia and potential risk factors. A p-value <0.05 was considered
statistically significant.

RESULTS

A total of 180 adult non-pregnant female patients attending tertiary care hospitals in Lahore were included in the
study. The largest age group comprised women aged 3145 years (43.3%), followed by those aged 18-30 years
(36.1%). Most participants were married (68.9%), while 41.1% belonged to the low socioeconomic category.
Regarding nutritional status, 21.1% were underweight, 53.3% had normal body mass index, and 25.6% were
overweight or obese (Table 1).

The overall prevalence of anemia was 46.1% (83/180; 95% CI: 39.0-53.4%). Mild anemia was identified in 39
participants (21.7%), moderate anemia in 35 (19.4%), and severe anemia in 9 (5.0%). The remaining 97
participants (53.9%) were classified as non-anemic (Table 2).

Assessment of dietary and reproductive characteristics revealed that 106 participants (58.9%) reported inadequate
dietary iron intake, while 74 (41.1%) reported heavy menstrual bleeding. Regarding parity, 83 women (46.1%)
had one or two children, and 55 (30.6%) had three or more children. Among the 126 participants with reported
inter-pregnancy interval data, 58 (46.0%) had an interval shorter than two years (Table 3).

In crude association analyses, anemia was more prevalent among women with low socioeconomic status than
among those with middle or high socioeconomic status (59.5% vs 36.8%; OR 2.52, 95% CI 1.37-4.63; p=0.003).
Similarly, participants reporting inadequate dietary iron intake had greater odds of anemia than those reporting
adequate intake (OR 2.37, 95% CI 1.28-4.38; p=0.006). Heavy menstrual bleeding was associated with increased
odds of anemia (OR 2.29, 95% CI 1.25-4.20; p=0.007). Underweight participants had the highest observed
anemia prevalence (68.4%), with an odds ratio of 3.23 (95% CI 1.51-6.92; p=0.002) compared with participants
in the combined normal-weight and overweight/obese categories. Although anemia prevalence was numerically
greater among women aged 18—30 years than among those older than 30 years (52.3% vs 42.6%), the association
was not statistically significant (OR 1.48, 95% CI 0.80-2.72; p=0.210) (Table 4).

Table 1. Sociodemographic and Anthropometric Characteristics of Female Participants (N = 180)

Variable Category n (%)
Age (years) 18-30 65 (36.1)
31-45 78 (43.3)
>45 37 (20.6)
Marital status Married 124 (68.9)
Unmarried 56 (31.1)
Socioeconomic status Low 74 (41.1)
Middle 82 (45.6)
High 24 (13.3)
Body mass index Underweight 38 (21.1)
Normal weight 96 (53.3)
Overweight/obese 46 (25.6)

Values are presented as frequency (percentage). Percentages use N = 180 as the denominator.
Table 2. Prevalence and Severity of Anemia Among Female Participants (N = 180)

Hemoglobin status Hb concentration (g/dL) n (%)
Non-anemic >12.0 97 (53.9)
Mild anemia 10.0-11.9 39 (21.7)
Moderate anemia 7.0-9.9 35 (19.4)
Severe anemia <7.0 9 (5.0)
Total anemia — 83 (46.1)

Hb = hemoglobin. Severity thresholds reproduce the manuscript's reported classification. Percentages use N =
180; the total-anemia row is a summary of the three anemia categories and is not an additional category.
Table 3. Dietary and Reproductive Characteristics of Female Participants (N = 180)

Variable Category n (%)

Dietary iron intake Adequate 74 (41.1)
Inadequate 106 (58.9)

Menstrual bleeding Normal 106 (58.9)

Heavy 74 (41.1)
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Parity Nulliparous 42 (23.3)
1-2 children 83 (46.1)
>3 children 55 (30.6)
Inter-pregnancy interval =2 years 68 (54.0)
<2 years 58 (46.0)

Percentages use N = 180 except for inter-pregnancy interval, which uses the 126 participants with reported
interval data. The manuscript does not explain why interval data are available for 126 of 138 parous participants.
Table 4. Crude Associations Between Anemia and Selected Sociodemographic, Dietary, and Clinical Factors (N =
180)

Factor Category Anemia n/N (%) Crude OR (95% CI) p-value
Age (years) 18-30 34/65 (52.3) 1.48 (0.80-2.72) 0.210
>30 49/115 (42.6) 1.00 —
Socioeconomic status Low 44/74 (59.5) 2.52 (1.37-4.63) 0.003
Middle/high 39/106 (36.8) 1.00 —
Dietary iron intake Inadequate 58/106 (54.7) 2.37 (1.28-4.38) 0.006
Adequate 25/74 (33.8) 1.00 —
Menstrual bleeding Heavy 43/74 (58.1) 2.29 (1.25-4.20) 0.007
Normal 40/106 (37.7) 1.00 —
Body mass index Underweight 26/38 (68.4) 3.23 (1.51-6.92) 0.002
Normal/overweight/obese 57/142 (40.1) 1.00 —

OR = odds ratio; CI = confidence interval. Crude ORs and Wald 95% Cls were calculated from the manuscript's 2
x 2 frequencies. P-values were calculated using Pearson's chi-square test without continuity correction. Reference
categories are indicated by OR = 1.00. P-values are two-sided.

Table 5. Multivariable Logistic Regression Analysis of Factors Associated With Anemia (N = 180)

Variable Adjusted OR 95% CI p-value
Low socioeconomic status 198 1.05-3.75 0.035
Inadequate dietary iron intake 221 1.18-4.12 0.013
Heavy menstrual bleeding 2.04 1.10-3.78 0.024
Underweight BMI 2.89 1.31-6.38 0.008
Age <30 years 141 0.77-2.59 0.262

OR = odds ratio; CI = confidence interval; BMI = body mass index. Adjusted estimates are reproduced from the
manuscript's original Table 5. The manuscript identifies five predictors but does not fully document the model
specification or analytical sample size. These estimates have not been independently recalculated from participant-
level data.

In the reported multivariable logistic regression analysis, low socioeconomic status (adjusted OR 1.98, 95% CI
1.05-3.75; p=0.035), inadequate dietary iron intake (adjusted OR 2.21, 95% CI 1.18-4.12; p=0.013), heavy
menstrual bleeding (adjusted OR 2.04, 95% CI 1.10-3.78; p=0.024), and underweight BMI (adjusted OR 2.89,
95% CI 1.31-6.38; p=0.008) were associated with anemia after adjustment in the reported model. Age <30 years
was not independently associated with anemia (adjusted OR 1.41, 95% CI 0.77-2.59; p=0.262) (Table 5).

DISCUSSION

This study found a high prevalence of anemia among female patients attending tertiary care hospitals in Lahore,
highlighting anemia as a significant health concern in this population. The prevalence observed is comparable to
findings from other hospital-based studies conducted in South Asia (10-14).

Iron deficiency, reflected by poor dietary intake, emerged as a major contributing factor. Socioeconomic
constraints may limit access to iron-rich foods, increasing vulnerability to anemia. Menstrual blood loss and
reproductive factors further compound this risk among women of reproductive age (15).

The association between undernutrition and anemia underscores the role of overall nutritional status in
maintaining adequate hemoglobin levels. Younger women exhibited higher anemia prevalence, likely due to
combined nutritional and reproductive demands (16,17).

Tertiary care hospitals offer an important opportunity for early detection and management of anemia. Routine
screening, dietary counseling, and reproductive health education should be integrated into standard care for female
patients (18,19).

The cross-sectional nature of the study limits causal inference, and convenience sampling may affect
generalizability. Nevertheless, the study provides valuable insights into anemia among women seeking tertiary-
level care in Lahore (20).

CONCLUSION

This study demonstrates that anemia is highly prevalent among female patients attending tertiary care hospitals in
Lahore, affecting nearly half of the study population. Inadequate dietary iron intake, low socioeconomic status,
heavy menstrual bleeding, and undernutrition emerged as significant independent factors associated with anemia,
highlighting the multifactorial nature of the condition among women. The findings underscore the importance of
routine anemia screening in tertiary care settings, along with integrated nutritional assessment and counseling,
particularly for women at higher risk. Targeted interventions focusing on dietary improvement, reproductive
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health management, and early identification of vulnerable groups are essential to reduce the burden of anemia and

improve overall health outcomes among female patients.
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