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ABSTRACT

Background: Timely diagnosis, informed decision-making, and preventive care are critical to effective healthcare systems.
These functions rely heavily on individuals’ ability to understand and utilize health information, especially regarding laboratory
testing. In low- and middle-income countries like Pakistan, low health literacy and limited awareness of diagnostic services
continue to hinder early disease detection and management. Identifying gaps in laboratory testing awareness can inform public
health strategies aimed at improving outcomes and promoting preventive care behaviors.

Objective: To assess the level of health literacy and awareness of laboratory testing among the literate population in Pakistan
and to identify associated barriers to diagnostic utilization.

Methods: A retrospective cross-sectional survey was conducted from January to May 2025 using a structured online
questionnaire distributed nationwide across all provinces and Islamabad. The sample included 518 literate individuals aged 16
years and above. Data were collected on demographics, awareness of diagnostic services, health status, and perceptions toward
laboratory testing. Descriptive statistics were used for analysis.

Results: Among 518 respondents, 440 (84.9%) were aged 16—30 years, and 270 (52.1%) were female. Despite 86.7% agreeing
that annual laboratory testing aids in early diagnosis, only 137 individuals (26.4%) had undergone a CBC test in the last six
months. A total of 172 participants (33.2%) did not know their blood group, and 60 (11.6%) expressed disinterest in learning
it. Chronic diseases were reported by 340 individuals, with specific conditions including diabetes (n=10), cardiovascular disease
(n=6), cancer (n=2), and kidney disorders (n=8). Additionally, 129 respondents (25%) declined to disclose their health
conditions.

Conclusion: The study reveals a significant gap between awareness and actual practice regarding laboratory testing in Pakistan.
Targeted educational efforts and accessible diagnostic services are essential to bridge this divide and promote preventive
healthcare.

Keywords: Awareness, Chronic Disease, Health Literacy, Laboratory Tests, Pakistan, Preventive Health, Surveys and
Questionnaires.
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INTRODUCTION

The foundation of effective healthcare delivery rests on timely diagnosis, informed decision-making, and preventive measures, all of
which are heavily influenced by an individual’s level of health literacy. A growing body of evidence supports the link between improved
health literacy and better health outcomes, particularly in facilitating access to healthcare services, adherence to treatment protocols, and
utilization of preventive care (1). In the context of low- and middle-income countries such as Pakistan, where the health system is often
burdened by limited resources, socioeconomic disparities, and infrastructural gaps, health literacy emerges as a critical determinant of
population health. Defined as the ability to obtain, process, and understand basic health information necessary for making appropriate
health decisions, health literacy in Pakistan remains notably low (2,3). This not only limits healthcare utilization but also undermines
preventive strategies and timely medical interventions. A specific and often under-recognized aspect of health literacy is public
awareness of laboratory testing, which plays a central role in the diagnosis, monitoring, and management of a wide array of diseases.
Awareness of laboratory diagnostics can lead to early detection, especially of chronic and communicable conditions, ultimately
improving individual health outcomes and reducing the strain on overburdened healthcare systems (4,5). Unfortunately, in Pakistan,
awareness regarding routine and preventive diagnostic tests is considerably deficient, largely due to systemic issues such as low general
literacy rates, limited health education, gender inequality, and deeply rooted cultural beliefs (6). Economic constraints further discourage
the pursuit of diagnostic services, as immediate costs are often prioritized over long-term health benefits (7).

The consequences of poor diagnostic literacy are well documented. For instance, a study conducted in Quetta revealed that over 80% of
participants lacked awareness regarding hepatitis B transmission and prevention, including blood testing and vaccination (8).
Misconceptions surrounding laboratory testing persist not only in the general public but even among healthcare professionals, where
poor adherence to universal precautions has been linked to insufficient knowledge of bloodborne pathogen transmission (9). Similarly,
cultural practices in rural areas often emphasize symptomatic treatment, sidelining the role of diagnostics in preventive care (10). The
issue of diagnostic illiteracy is not isolated to Pakistan. Global data suggests a widespread lack of awareness about essential health
services such as palliative care and chronic disease management. For example, a review by Patel and Lyons examining public knowledge
of palliative care across multiple countries including the United States, Korea, and Ireland, consistently found that the majority of
individuals had poor or no understanding of palliative care services (11). A similar knowledge gap was observed in patients with chronic
kidney disease (CKD), where general awareness among the public was markedly low, highlighting the urgent need for public education
on disease-specific diagnostics (12).

The implications of poor laboratory test awareness are far-reaching. Individuals with limited knowledge are more likely to delay or
entirely avoid essential diagnostic procedures, resulting in the late identification of diseases such as diabetes, hepatitis, and HIV (13,14).
On the other hand, health-literate individuals are more likely to adhere to diagnostic recommendations and manage their conditions more
effectively, as evidenced in diabetes care where understanding of tests such as HbA 1c correlates with better treatment compliance (15).
Addressing these challenges requires multifaceted interventions. Public health policies must prioritize the integration of health literacy
programs into national education curricula, community outreach, and healthcare provider training. Technological platforms can also be
leveraged to disseminate accurate, culturally sensitive information about diagnostic testing, especially in underserved regions (12).
Empowering individuals with knowledge about laboratory testing is not just a clinical necessity but a public health imperative. Therefore,
the objective of this study is to assess the awareness of laboratory testing and the level of health literacy among the population of
Pakistan, thereby identifying critical areas for educational and policy-driven interventions aimed at improving health outcomes.

METHODS

This study employed a retrospective cross-sectional design aimed at assessing health literacy and laboratory testing awareness among
the general population of Pakistan. A total of 518 individuals were included using a non-probability convenience sampling method. Data
were collected between January 2025 and May 2025 through a structured online survey disseminated via Google Forms. The survey
instrument was adapted from validated constructs assessing ‘patient awareness’ and ‘health literacy’ and was designed in English to
ensure clarity and consistency in data collection. Participants aged 18 years and above, residing in Pakistan, and capable of understanding
English were eligible for inclusion. Individuals who declined participation, failed to complete the questionnaire, or submitted incomplete
responses were excluded from analysis. The self-administered questionnaire consisted of both closed-ended and Likert scale—based
items. Prior to data collection, the tool underwent a pilot test with a small sample to confirm the clarity, reliability, and comprehensibility
of the questions. All participants were informed about the purpose of the study, and informed consent was obtained electronically before
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proceeding with the questionnaire. Confidentiality and anonymity of responses were assured. The study protocol was reviewed and
approved by the Institutional Review Board (IRB). Data were exported into IBM SPSS Statistics version 25.0 for analysis. Descriptive
statistics, including frequencies, percentages, means, and standard deviations, were used to summarize demographic variables and
awareness levels. Inferential statistics such as chi-square tests and independent sample t-tests were applied to explore associations
between demographic variables and levels of awareness or literacy, with a p-value <0.05 considered statistically significant.

RESULTS

The study analyzed responses from a sample of 518 individuals across Pakistan. The majority of respondents (84.9%) were aged between
16 and 30 years, while only 0.6% were aged 0—15 years, 12.4% were 31-45 years, and 2.1% were 46—60 years. Gender distribution was
relatively balanced, with 52.1% females and 47.9% males. In terms of education, 71.8% held a bachelor's degree, followed by 16.6%
with intermediate-level education, 9.3% with MS degrees, and 1.5% with matriculation. Only 0.4% of respondents held a PhD or post-
doctoral qualification each. Regarding chronic health conditions, 1.9% of participants reported having diabetes, 1.5% had kidney disease,
1.15% had cardiovascular disease, and 0.4% had cancer. Additionally, 4.1% reported other chronic diseases, and 0.41% were affected
by both diabetes and kidney disease. A substantial proportion (65.5%) reported having no chronic condition, while 25% preferred not to
disclose their status. Furthermore, many respondents (n=41) reported unspecified chronic illnesses beyond the defined categories, and
a total of 222 chronic disease cases were reported among their family members, including conditions such as hypertension, hepatitis,
depression, and tuberculosis. Only 26.4% of participants had undergone a CBC/CP test in the past six months, while 73.6% had not.
Among those tested, 24 individuals reported findings such as anemia, low hemoglobin, dengue, low WBC, and platelet counts.
Regarding awareness of blood grouping, 66.8% of participants had undergone blood grouping tests, yet 80.7% claimed to know their
blood group. Distribution of blood groups was as follows: B+ (23.4%), O+ (20.5%), A+ (19.9%), AB+ (9.3%), O- (4.4%), A- (1.5%),
B- (1.5%), AB- (0.2%), and 19.3% were unaware of their blood group. While 79.9% agreed that knowing one’s blood group is important,
11.6% disagreed and 8.5% were unaware of where testing could be done.

Regarding general laboratory testing practices, 65.25% of participants had undergone some form of laboratory test in the past year, while
34.7% had not. A majority (76.3%) believed that an annual CBC test is beneficial, 16.2% were unsure, and 7.5% disagreed. About 18.7%
believed frequent laboratory testing might expose them to infection, 55% rejected this myth, and 26.3% were unsure. Most respondents
(86.7%) agreed that annual testing helps in early diagnosis, 8.9% were unsure, and 4.4% disagreed. Laboratory infrastructure was a
concern for 29% of participants, while 50.8% were not bothered and 20.3% were indifferent. A significant majority (76.4%) pre ferred
private laboratories, while 23.6% opted for public ones. Although 76.4% did not consider laboratory testing a waste of money, 10.6%
believed it was, and 12.9% were uncertain. In terms of health literacy, 52.1% preferred consulting doctors to interpret lab results, 36.9%
approached laboratory technologists, 4.1% consulted nurses, 6.6% interpreted results themselves, and 0.4% trusted non-medical
individuals. Despite this, 36.3% admitted they refrained from asking questions about lab results due to discomfort, whereas 63.7% felt
comfortable asking. About 22% were confident in interpreting results independently, 67.5% were somewhat confident, and 10.4% were
unable to interpret results. Interestingly, 29% believed they always interpreted results correctly, 55.6% believed they interpreted them
partially, and 15.4% admitted they could not. Additionally, 25.5% preferred not to receive results until reviewed by a doctor, while
54.6% were partially confident and 19.9% were confident in reading them on their own.

Table 1 Demographic distribution of the sample population by age, gender, and education

Category Subcategory Frequency Percentage (%)
Age Group (Years) 0-15 3 0.6%

16-30 440 84.9%

31-45 64 12.4%

46-60 11 2.1%

Total 518 100%
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Category Subcategory Frequency Percentage (%)

Gender Male 248 47.9%
Female 270 52.1%
Total 518 100%

Education Level Matriculation 8 1.5%
Intermediate 86 16.6%
Bachelors 372 71.8%
MS 48 9.3%
PhD 2 0.4%
Post-doc 2 0.4%
Total 518 100%

Table 2 Chronic conditions among the sample population

Chronic Condition Frequency Percentage (%)
Diabetes 10 1.9%

Cancer 2 0.4%
Cardiovascular Disease 6 1.15%

Kidney Diseases 8 1.5%

Other Chronic Disease 21 4.1%

No Chronic Disease 340 65.54%

Prefer Not to Say 129 25%

Diabetes & Kidney Diseases 2 0.41%

Total 518 100%

Table 3 CBC and Blood Grouping Test Status among the Sample Population

Test Type Response Frequency Percentage (%)
CBC Test (Last 6 Months) Yes 137 26.4%

No 381 73.6%

Total 518 100%
Blood Grouping Test Yes 346 66.8%

No 172 33.2%

Total 518 100%
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Table 4 Awareness and Perception Regarding Laboratory Testing among the Sample Population

Question Response Frequency Percentage (%)
Laboratory Testing Awareness Yes 338 65.25%

No 180 34.7%

Total 518 100%
Belief That Annual Lab Tests Aid Early Diagnosis Yes 449 86.7%

No 23 4.4%

Unsure 46 8.9%

Total 518 100%

Table S Sample Population’s Response to Laboratory Infrastructure

Response to Laboratory Infrastructure Frequency Percentage (%)
Yes (Bothered) 150 29%

No (Not Bothered) 263 50.8%

Doesn’t Really Matter 105 20.3%

Total 518 100%

Table 6 Sample Population’s Perception of Laboratory Testing as a Waste of Money

Perception of Laboratory Testing as Waste of Money Frequency Percentage (%)
Yes 55 10.6%
No 396 76.4%
Unsure 67 12.9%
Laboratory Type Preference Age Distribution of Sample Population
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Total 518 100%

DISCUSSION

Identification and promotion of awareness regarding laboratory testing play a pivotal role in public health, particularly in resource-
constrained settings like Pakistan. Laboratory testing forms the foundation of modern diagnostic medicine, enabling early detection,
effective disease monitoring, and timely intervention. However, these benefits remain underutilized without public awareness and proper
health literacy. The current study, involving 518 participants, revealed a pronounced discrepancy between perceived importance and
actual practice. While 86.7% of respondents acknowledged that regular laboratory testing facilitates early diagnosis, only 26.4% had
undergone a CBC test in the past six months. This knowledge-behavior gap mirrors findings from global and local research, indicating
that awareness alone is insufficient without corresponding health-seeking behaviors (14,15). The findings align with previous evidence
that individuals with higher health literacy are more likely to engage in preventive health behaviors and adhere to diagnostic protocols.
Internationally, significant variability in disease awareness has been documented, suggesting that symptoms or disease diagnosis often
prompt engagement with the healthcare system, whereas awareness in asymptomatic individuals remains low (16). Similar patterns
emerged in this study, where 34.7% had not undergone any laboratory testing in the previous year, despite understanding its significance.
This emphasizes the need to move from passive knowledge to active participation in health maintenance.

Sociocultural and infrastructural factors further compound the issue. A notable proportion of respondents (29%) expressed dissatisfaction
with laboratory infrastructure, and a substantial majority (76.4%) preferred private laboratories over public facilities. These preferences
reflect deeper systemic challenges in public health delivery, including concerns regarding accuracy, cleanliness, staff behavior, and
accessibility in public sector services (17). Misconceptions surrounding laboratory testing were also evident, with 18.7% of participants
believing that repeated testing could be harmful, and 26.3% remaining uncertain. These myths, often perpetuated by misinformation and
lack of health education, particularly affect communities with limited literacy. Misunderstandings about diagnostics not only delay
preventive action but also foster mistrust in the healthcare system (18). Encouragingly, more than half of the participants were willing
to seek clarification of their laboratory reports, primarily from physicians (52.1%) and laboratory technologists (36.9%). However,
36.3% of individuals admitted to avoiding questions due to discomfort, and only 22% felt confident in interpreting their results
independently. This highlights the crucial role of healthcare provider—patient communication and the need to empower individuals
through simplified and accessible diagnostic literacy tools. The reliance on healthcare professionals for interpretation underscores the
complexity of laboratory findings and reinforces the importance of trained intermediaries to bridge understanding gaps. Digital health
interventions, especially those tailored for low-literacy populations, can provide a scalable solution by simplifying result interpretation
and reinforcing trust in diagnostics (19,20).

Economic concerns were also evident. While 76.4% of respondents did not perceive laboratory testing as a financial burden, 11%
considered it a waste of money, and 12.9% were unsure. In a country where out-of-pocket health expenditures account for more than
60% of total health spending, these perceptions significantly influence care-seeking behavior. The affordability and accessibility of
laboratory services must be addressed through policy interventions and innovative financing models such as subsidized services and
mobile diagnostic units (21). The preference for private laboratories, despite the existence of public facilities, signals a broader trust
deficit in the public health system. This reinforces the need for infrastructural improvements, enhanced quality control, and better patient
experience within public laboratories (22). Public trust can be restored through accreditation systems, workforce training, and transparent
quality assurance practices. Additionally, the low level of confidence in interpreting laboratory results (only 22% fully confident) points
to the need for educational strategies that move beyond basic health information and instead foster critical health literacy, allowing
individuals to understand and act on their health data effectively. Another important finding was that participants with family histories
of chronic diseases were more inclined toward preventive screening, especially when made aware of these risks. However, formal
documentation and utilization of family history in routine clinical practice remain rare in Pakistan. Integrating familial risk assessment
into primary care settings could be a valuable step toward personalized preventive care. Moreover, community health workers can be
instrumental in raising diagnostic awareness, especially in rural and underserved regions, by delivering culturally sensitive education in
local languages.

Despite these valuable insights, the study had limitations. The use of an online, English-language questionnaire likely introduced
selection bias, underrepresenting populations with low literacy, limited internet access, or non-English speakers. The cross-sectional
design restricted the ability to establish causal relationships. Additionally, the overrepresentation of younger, educated participants
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(84.9% aged 16-30 and 71.8% holding bachelor's degrees) may not reflect the broader population’s perspectives, especially older adults
and those from lower educational backgrounds. Nevertheless, the study offers important directions for future research and policy. Health
literacy must be recognized as a core component of healthcare strategy. Public-private partnerships can help improve infrastructure and
subsidize testing costs, and mobile laboratory services can reach marginalized populations. Incorporating health education into national
school curricula and leveraging digital platforms can also bridge the awareness-practice divide. Lastly, integrating electronic health
systems with lab test reminders and personalized dashboards may reinforce health-seeking behaviors. The findings reinforce the urgent
need for a comprehensive, multi-level approach to promote diagnostic literacy, dismantle structural barriers, and translate awareness
into sustained preventive health behaviors in Pakistan’s population.

CONCLUSION

This study concludes that while there is a promising level of perceived awareness about the role of laboratory testing in early disease
detection among the literate population of Pakistan, significant gaps remain between knowledge and practice. The findings reveal that
many individuals, despite understanding the importance of diagnostic testing, do not regularly undergo such evaluations, often due to
misconceptions, discomfort, or lack of motivation. Additionally, a considerable portion of the population remains unaware of basic
health information, such as their blood group, which further highlights the need for targeted educational interventions. These insights
emphasize the critical need for strengthening health literacy initiatives and promoting diagnostic awareness, especially among youth
and individuals with chronic conditions. Promoting routine laboratory testing through accessible public health strategies can bridge the
knowledge-behavior gap and ultimately improve healthcare outcomes across the nation.
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