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Abstract

Background: Anemia, characterized by reduced hemoglobin levels, impairs the body's capacity for efficient oxygen
transport to tissues. As a chronic condition, its persistence is exacerbated by limited patient knowledge and
suboptimal self-management, ultimately compromising Health-Related Quality of Life (HRQoL). This study aimed to
assess anemia-related knowledge, management practices, and their impact on HRQoL among female anemic patients
to inform strategies for improved clinical outcomes.

Methodology: A cross-sectional study was conducted at Niazi Medical Complex, Sargodha, utilizing a pre-validated
questionnaire alongside the 20-item Short Form Survey (SF-20). Sample size was determined using the Cochran
formula, assuming a 31% prevalence and a 95% confidence interval. Data were analyzed using descriptive statistics,
Pearson correlation, and Mann-Whitney U and Kruskal-Wallis tests to explore relationships and differences among
variables, with statistical significance set at p < 0.05, using SPSS version 26.

Results: The majority of participants (59.1%) were aged 16-25 years. Overall, 61.3% (n=223) demonstrated poor
knowledge, and 87.9% (n=320) exhibited inadequate management practices. Higher education was significantly
associated with better knowledge and practices (p=0.001), while urban residency correlated positively with both
(p<0.05). Pearson analysis revealed a significant positive correlation between knowledge and practice scores
(r=0.437, p=0.001), suggesting that enhanced knowledge facilitates adoption of better disease management.
Furthermore, practice scores were strongly associated with HRQoL outcomes (p<0.05), indicating that appropriate
practices improve quality of life. Conversely, knowledge showed no direct significant association with HRQoL.

Conclusion: These findings underscore the critical role of education in shaping awareness and health behaviors.
Strengthening targeted health education interventions is imperative to improve anemia management and enhance
the overall well-being of females in Pakistan.
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Introduction

nemia is defined as a condition that occurs as a result of low hemoglobin content in red

blood cells (RBCs) . Hemoglobin (Hb), a transport protein that contains iron, is responsible

for carrying oxygen from our lungs to the whole body . The World Health Organization

(WHO) defines anemia as Hb levels that are less than 12.0 g/dL in women and less than
13.0 g/dL in males. However, the typical distribution of Hb varies with ethnicity, physiological
state, and gender (1). Nutritional deficiency is a key factor in anemia. Nutrition such as iron, folic
acid, and different vitamins, i.e., A, B9, B12 plays a pivotal role in managing the anemic situation
(2). Parasitic infections, inflammatory and congenital conditions etc. are the other causes of
anemia (3, 4). Signs and symptoms of anemia may vary from person to person, but the most
common symptoms are listed as lethargy, dizziness, weakness, fatigue, cold skin, palpitation, etc
stage. Anemia can be a deadly disease when it gets complicated and ignored ; thus, it should be
prevented at the earliest stage (2, 5).

According to the research conducted in 2016, approximately 1.6 billion people globally,

which equals 24.8 % of the world population, are anemic. (6). According to the study in 2020, the
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overall anemia prevalence ranges from about 22% in Timor-
Leste to 63% in the Maldives (7). Females are the most targeted
population for anemia amongst all geographical areas and in all
age groups. The risk of anemia is much greater in females as
compared to males (8). In comparison with geographical areas,
Southeast Asia is considered to have the highest rate of
prevalence among all groups of women, either pregnant or non-
pregnant. On the other side, this rate is lowest in the case of
America (9). In Pakistan, the prevalence of mild, moderate, and
severe anemia was found to be 28%, 24%, and 43% respectively,
among young females (10).

The “knowledge” factor is important for disease
management because it provides a base for good practices. If the
study participants have insufficient knowledge about anemia,
then it will eventually have some impact on their Health-Related
Quality of Life (HRQoL) . For disease management, not only
medical treatment but also patient participation is required. Self-
management of the disease is considered to be one of the
effective methods for disease management. This involves proper
diagnosis of the condition, (11), adherence to the treatment plan,
and adopting better and healthier lifestyles (12).

However, the relationship between a patient’s
knowledge, management practices, and their overall quality of
life is underexplored, especially in the local community. No
effective study has been conducted to assess knowledge and
management practices among female anemic patients.
Moreover, a gap exists in the literature regarding the
relationship between these variables. Understanding the link
between these variables is essential in designing targeted
educational and interventional programs. Therefore, this study
aims to assess the level of knowledge and management practices
and to evaluate their impact one’s quality of life. The hypothesis
for the study includes 1) To demonstrate the relationship
between knowledge, management practices, and HRQoL, 2) To
find out the relationship of these variables with the subject’s
demographics.

Methodology

This cross-sectional study was conducted in Niazi Medical
Complex, Sargodha, in the year 2025. This study includes 1)
female patients diagnosed with anemia, 2) aged 16 or above, 3)
who are willing to participate in the study, and 4) Individuals
exhibiting the ability to comprehend the language spoken at a
local or national level. Eligible participants were identified
through medical records and outpatient visits. After receiving
detailed information about the study, informed consent was
obtained from all participants. Exclusion criteria include males,
children, any female below the age of 16, or any participant with
cognitive impairment. The sample size was calculated using the
Cochran formula with a prevalence of approximately 31% and a
confidence interval of 95 % (13). The total sample size was 364,
by adding a 13% drop-off ratio. Consecutive sampling technique
is used for this study.

A self-designed questionnaire based on KAP
assessment was developed in accordance with the literature
review and expert advice by the editors and authors of the article
published in Frontiers under the title “Knowledge, attitudes, and
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practices among patients with anemia towards disease
management,” in the year 2024 (14). This questionnaire consists
of 14 knowledge-based questions (about causes, symptoms,
treatment options, etc.), each with 1 point for a correct response
and 0 points for an incorrect response. This scoring will establish
a possible range of 0-14. In this questionnaire, the number of
practice questions is 10, which are scored on a five-point Likert
scale, making a possible range of practice scores from 10 to 50.
The binary outcomes of good and adequate knowledge (211.2
points) and proactive practice (240) were used (14, 15).

A health survey questionnaire called the Short Form 20
(SF-20) (16, 17) was used o assess health-related quality of life
(HRQoL) in six important domains: pain, mental health, role
functioning, social functioning, physical functioning, and health
perceptions (18). A compressed version of the extensive SF-36
is the SF-20. Each of these domains' scores is shown on a scale
from 0% to 100%, where 0% is the lowest possible score and
100% the highest score, showing the best quality of life in the
respective domain (19). One of the studies demonstrated that
participants with a total transformed score less than 25 %
indicated abnormal or poor quality of life in that domain (20).
For analyzing the quality of life in various domains, we
characterized the score into three categories: poor (0-33),
moderate (34 -66), and good (67-100)(21).

The questionnaires' scores were calculated using a
Microsoft Excel spreadsheet and subsequently imported into
SPSS version 26 for further analysis. Descriptive statistics were
employed to calculate the means, standard deviation,
frequencies, and percentages for the demographics and study
variables. The association between variables was assessed using
the chi-square test and Phi Cramer's V test. Spearman's Rank
correlation and Pearson correlation were employed to ascertain
the magnitude and direction of the link. The Kruskal-Wallis H
and Mann-Whitney U test were used to determine the statistical
disparities between various groups of an independent variable,
taking into account their average ranks. The study was
conducted in compliance with the protocols established by
Bioethics Committee with reference number SU/ORIC/898.
Before collecting data, all study participants were provided with
information regarding the purpose and objectives of the study.
Data was gathered after the participants' provision of consent

Results
The total number of participants involved in this study was 364.
Out of 364 participants, 59.1 % belonged to the age group of 16-
25. Concerning educational level, the percentage of uneducated,
primary, undergraduate, and graduate or above was 7.4 %, 13.5
%, 36.8 % and 42.3% respectively. On the other hand, 60.7 % of
patients were single or unmarried, while 36.8 % were married.
In the study population, the percentage of pregnant women was
19.2 % while that of non-pregnant women was 80.8 %. Most of
the study population belonged to urban areas, with a percentage
of 61.5.

The mean knowledge and management practices
scores was 10.07 + 3.22 (possible range: 0-14) and 29.34 + 8.55
(possible range: 10-50), respectively. The variable of the SF-20
questionnaire was divided into six different domains. The
variable of the SF-20 questionnaire was divided into six different
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domains. The mean scores of physical functioning (14.52 + 3.00),
pain perception (3.57 * 1.29), role functioning (4.56 + 1.39),
social functioning (3.75 * 1.34), mental health (18.34 * 3.62),
and health perception (15.02 +3.09)

According to the results, 38.7 % exhibit good
knowledge regarding causes of anemia, its symptoms, triggers,
prevention, and treatment, while the remaining 61.3 % have
poor knowledge about anemia. Moreover, for practice variables,
87.9 % of the total study population had bad practices for
disease management, and only 12.1 % of them exhibited good
management practices such as compliance with doctors' advice
regarding physical and mental health, medication, and treatment
plan.

The findings reveal that 629 % of the study
participants enjoy good QoL in the context of Physical
Functioning. 204 out of 364 (56 %) of the respondents have
moderate QoL while taking into account the pain perception.
Half of the females (52.7%) exhibit good QoL in the context of
Role Functioning. Most of the study participants have a moderate
quality of life, with 56%, 75%, and 72% for Social Functioning,
Mental Health, and Health Perception, respectively.

Table 1 highlights the results of cross-tabulation with
demographics by Chi-Square and Pi Cramer, demonstrating the
association of different variables with demographics. The
knowledge of the participant had a significant association with
the education of the females (p=0.001), while age had a
significant association with HRQoL domains. The table also
shows that the educational level of female anemic patients had
no significant association with some HRQoL domains such as
physical functioning, social functioning, and mental health. But
the other domains, such as role functioning (p =0.03), and pain
perception (p=0.04) had a significant association with that of
educational level. The marital status of study participants had a
significant association with most of the HRQoL domains (p
<0.05).

Table 1: Cross-tabulation of variables score with Demographics by
Chi-square and Pi Cramer

g | g

- = = =

Variables g = g )

So| 28 & S

$ | 23| 58| £ g

< m 2| =a - -3

p-value

Knowledge Score 0.001 | 0.001 | 0.001 | 0.027 | 0.121
Practice Score 0.197 | 0.004 | 0.361 | 0.430 | 0.071
Physical Functioning 0.001 | 0.360 | 0.002 | 0.305 | 0.468
Pain Perception 0.002 | 0.040 | 0.001 | 0.001 | 0.039
Role Functioning 0.021 | 0.034 | 0.001 | 0.014 | 0.507
Social Functioning 0.254 | 0.117 | 0.003 | 0.004 | 0.859
Mental health 0.476 | 0.897 | 0.666 | 0.563 | 0.409
Health Perception 0.071 | 0.084 | 0.001 | 0.031 | 0.244

Table 2 shows Spearman’s rank correlation between knowledge,
practices, and quality of life domains with demographics. The
age of female anemic patients has a negative correlation with
physical functioning (p = 0.003, rho = -0.156), indicating that
physical activities are limited with advancing age. It is also
negatively related to patients' perceptions of their health (p =
0.001, rho = -0.278). The educational status of patients has a
positive moderate association with knowledge (p =0.001, rho =
0.415), and a weak positive correlation with practice (p =0.001,
rho = 0.303). The knowledge level of female anemic patients has
a negative correlation with marital status (p = 0.001, rho = -
0.250). On the other hand, the pregnancy status of female has a
weak negative correlation with the perception about their health
(p= 0.014, rho =-0.308). The marital status of the study
participants had no relation with that of practice score (
p=0.193).

Table 2: Spearman Rank Correlation between variables score and demographics

Variables Age Educational Status Marital Status Pregnancy Residence
Rho p-value Rho p-value Rho p-value Rho p-value Rho p-value

Knowledge Score -0.232 0.001 0.415 0.001 -0.250 0.001 0.056 0.283 -0.158 0.002
Practice Score -0.058 0.268 0.303 0.001 -0.068 0.193 0.025 0.632 -0.179 0.001
Physical Functioning | -0.156 0.003 0.103 0.049 -0.085 0.106 -0.094 0.075 -0.065 0.218
Pain Perception 0.173 0.001 -0.132 0.012 0.065 0.213 0.164 0.002 0.162 0.002
Role Functioning 0.039 0.458 0.046 0.384 0.084 0.109 -0.163 0.002 -0.046 0.381
Social Functioning -0.113 0.032 0.015 0.768 -0.103 0.049 0.035 0.508 0.015 0.779
Mental health 0.056 0.290 0.105 0.046 0.022 0.670 -0.001 0.987 -0.049 0.353
Health Perception -0.278 0.001 0.261 0.001 -0.308 0.001 0.129 0.014 -0.098 0.063

Table 3 shows that Pearson correlation analysis shows that there
exists a moderate positive correlation between knowledge and
practices (r = 0.437, p = 0.001). The knowledge level of patients
also has a significant association with different domains of SF-
20. Knowledge and Physical Functioning have a weak positive
correlation (r = 0.138, p = 0.001). Higher knowledge is slightly
associated with better physical functioning. The knowledge
score of participants is found to have a weak positive correlation
with health perception (r = 0.153, p = 0.003). People who know
more about anemia tend to perceive their health more positively.
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The weak negative correlation (r = -0.198, p = 0.001) is present
between practice score and pain perception. Those who report
more pain tend to have poorer anemia-related practices. This
could indicate that higher pain may interfere with the ability or
motivation to engage in healthy behaviors. There exists a very
weak but significant positive correlation (r = 0.116, p = 0.026)
between mental health and management practices related to
anemia. Better mental health is slightly associated with better
practice, but the effect is very small.
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Table 3: Pearson correlation analysis between test variables Residence Rank p-value

Variable Practice Score Knowledge Score Pain Perception Urban 169.42 0.002
r p-value r p-value Rural 203.43

Knowledge Score 0.437 0.001 B _ Role Functioning Urban 186.18 0.380
Physical Functioning | -0.045 0395 | 0.138 | 0.001 Rural 17661
Social Functioning Urban 181.30

Pain perception -0.198 0.001 | -0.249 | 0.001 Rural 18441 0.778

Role Functioning -0.206 0.001 0.082 0.120 Mental Health Urban 186.54 0.352
Social Functioning -0.175 0.001 | 0058 | 0.266 Rural 176.04
Health Perception Urban 190.59

Mental Health 0.116 0.026 0.035 0.501 0.063
Rural 169.55

Health Perception 0.134 0.011 0.153 0.003

The Mann-Whitney U test for residence highlights that there is a
statistically significant difference in anemia-related knowledge
and management practice scores between urban and rural
residents (p = 0.003, 0.001), while the health domains have no
concern with residence status as discussed in Table 4.

Table 4: Mann-Whitney U test for test variables and demographics

The Kruskal-Wallis H test in Table 5 shows that knowledge of
anemia varies significantly across all three demographics, i.e.,
Graduates & above have the highest level of knowledge. With
reference to age and marital status, younger people (16-25) and
singles tend to have higher knowledge. Practice regarding
anemia varies significantly by education level, showing that the
participants with higher education adopt good management

Residence Rank p-value ; ] .
Knowledge Score Urban 195.58 practices regarding anemia.
Rural 16156 0.003 The Kruskal test reveals that in the study population, the
Practice Score Urban 197.38 physical functioning QoL domain has a significant difference in
Rural 158.69 0.001 the distribution of health scores between various age groups.
Physical Functioning | Urban 187.82 0217 The highest rank is of the age group (26-35), while the oldest age
Rural 173.98 ' group (45 & above) has the lowest mean rank.
Table 5: Kruskal-Wallis H test for test variables and demographics
Grouping variable | Rank p- Education Rank p- Marital status Rank p-
(Age) value value value
Knowledge Score 16-25 199.72 | 0.001 | Uneducated 76.15 0.001 | Single 203.02 | 0.001
26-35 183.20 Primary 101.72 Married 153.32
36-45 121.86 Undergraduate 191.34 Divorced 174.13
Above 45 135.14 Graduate & above 219.16 Widow 64.30
Practice Score 16-25 185.97 | 0.255 | Uneducated 113.11 0.001 | Single 188.02 | 0.589
26-35 191.23 Primary 136.93 Married 175.21
36-45 152.93 Undergraduate 177.40 Divorced 166.38
Above 45 171.56 Graduate & above 213.60 Widow 146.80
Physical Functioning 16-25 188.55 | 0.001 | Uneducated 162.04 0.268 | Single 188.36 | 0.052
26-35 219.79 Primary 171.35 Married 17891
36-45 149.28 Undergraduate 177.15 Divorced 81.63
Above 45 87.05 Graduate & above 194.29 Widow 100.60
Pain Perception 16-25 171.00 | 0.001 | Uneducated 242.52 0.001 | Single 178.62 | 0.027
26-35 179.09 Primary 209.72 Married 182.13
36-45 202.18 Undergraduate 168.03 Divorced 290.50
Above 45 245.55 Graduate & Above 17591 Widow 277.60
Role Functioning 16-25 177.09 | 0.164 | Uneducated 173.20 0.756 | Single 17426 | 0.014
26-35 200.03 Primary 170.37 Married 20091
36-45 195.07 Undergraduate 184.76 Divorced 127.00
Above 45 160.50 Graduate & Above 186.02 Widow 97.70
Social Functioning 16-25 190.13 | 0.024 | Uneducated 143.09 0.126 | Single 191.27 | 0.174
26-35 189.24 Primary 184.38 Married 167.95
36-45 139.77 Undergraduate 193.52 Divorced 214.50
Above 45 163.81 Graduate & Above 179.22 Widow 159.10
Mental Health 16-25 176.46 | 0.058 | Uneducated 161.44 0.219 | Single 180.17 | 0.704
26-35 202.71 Primary 175.55 Married 187.84
36-45 155.53 Undergraduate 174.49 Divorced 188.88
Above 45 203.77 Graduate & Above 195.38 Widow 137.20
Health Perception 16-25 201.15 | 0.001 | Uneducated 153.83 0.001 | Single 207.03 | 0.001
26-35 193.56 Primary 121.62 Married 151.48
36-45 135.09 Undergraduate 179.16 Divorced 10.25
Above 45 84.33 Graduate & Above 209.81 Widow 67.60
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Discussion

The recent study revealed that 38.7% exhibit good knowledge
about anemia. While the majority of females had poor
knowledge about anemia. These findings resemble the study
conducted in 2019, which found that most of the study
participants have insufficient knowledge about anemia (22-24).
This shows that patients are unaware of the disease, its causes,
and management, increasing their susceptibility to anemia-
related problems. The lack of suitable academic health care
programs and seminars in this region may be the reason for the
absence of information.

The study also found that only 12.1% of the
participants had acceptable good practices, and the remaining
had unsatisfactory practices for disease management. These
findings appeared to match the study, which shows that
approximately 12% of the participants adopt good practices (25,
26). The reason behind unsatisfactory practices towards anemia
management was that patients often lack awareness about
anemia symptoms, leading to incorrect and delayed diagnosis or
poor compliance with treatment (27).

The study revealed that the Physical functioning health
domain is the least affected. These findings revealed that most of
the respondents belong to the age group of 16-25, due to which
their ability to compensate for the consequences of this disease
was much higher than older individuals. Due to this, this age
group enjoyed good physical health, but the physical functioning
domain in the elderly was more affected (20).

In comparison to others, health domains such as pain
perception and mental health were notably affected. Pain and
discomfort may be considered neglected indicators of anemia.
The observed impact of anemia on mental health among female
anemic patients in the recent study is consistent with previous
literature indicating a significant association of anemia and
psychological illness (28). Studies have revealed that impaired
Hb levels affected cerebral oxygenation, negatively affecting
cognitive ability, emotional well-being, and mood regulation
(29).

Cross-tabulation results revealed that knowledge
scores were significantly influenced by age, educational level,
marital status, and pregnancy status (p < 0.05). This research is
consistent with the previous literature conducted on secondary
school girls, which described the relationship between
knowledge and educational level (25). It highlights the role of
education in enhancing health literacy and self-disease
management (30). The previous study in China also came to the
same conclusion (14). The analysis showed that there exists a
significant distribution of scores between different educational
groups, with the graduate or above having the highest mean rank
for using their education and practically implementing it in their
lives. It concluded that older individuals have a low score. This
conclusion aligns with the results of the meta-analysis (31).

The marital status of the females had found to have no
association with practice. This finding established the concept
that disease management in term of practice had no link with
marital status which aligned with the study conducted in India
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in 2019 (32).

The recent research shows that participants with good
knowledge about anemia are observed to demonstrate
satisfactory practices related to anemia management. These
findings coincide with different previous studies that describe
the same correlation (14, 33). In case of management practices
and HRQoL, greater involvement in physical activities is linked
with better perceived physical health. This supports previous
literature correlating physical activity to improved functional
capacity in chronic conditions, including anemia (34). Similarly,
mental health showed a significant correlation with
psychological counselling highlighting the role of emotional
support in improving mental well-being, consistent with the
previous literature (35).

The study was limited to the specific population so the
it does not reflect the generalizability of the results. A very large
sample size from a broad range of demographic and
geographical groups will provide more information about the
beliefs and perceptions of the patients. It also limits the ability to
develop causal relationship between knowledge and
management practices of females. For future perspectives,
targeted educational interventions should be developed at state
level and assessed to determine the effect of intervention in
improving knowledge and practices.

Conclusion

The study reveals that majority of the study subjects has poor
knowledge and bad practices towards disease management. In
the context of HRQoL, the least affected domain is Physical
Functioning, while the affected domains are Pain Perception and
Mental Health. There exists a positive correlation between
knowledge and practice score, revealing that a better
understanding of the disease encourages patients to adopt good
practices for disease management. Among the various practices
evaluated, engagement in physical activity and access to
psychological support showed significant associations with
better physical and mental health domains of HRQoL. These
findings suggest that lifestyle interventions, targeted health
education programs and community-based interventions
focusing on various domains of HRQoL could be effective
strategies in addressing the burden of anemia and its broader
impact on women's health.
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