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Abstract 
Background: Diagnostic laboratory testing plays a central role in disease detection, monitoring, 
and treatment planning. However, the accuracy and validity of test results can be compromised by 
inadequate patient preparation, particularly in areas such as fasting requirements, medication 
timing, and lifestyle restrictions. Nurses are at the frontline of patient education and 
communication, and their interventions can directly influence the quality of pre-analytical 
processes. Objective: This systematic review aimed to evaluate the effectiveness of nursing 
interventions—specifically education, counseling, and communication strategies—in improving 
patient preparation for diagnostic laboratory testing and ensuring test validity. Methods: A 
systematic search was conducted in PubMed, CINAHL, Scopus, Web of Science, and Cochrane 
Library for studies published between 2000 and 2025. Eligible studies included randomized 
controlled trials, quasi-experimental studies, observational studies, and systematic reviews that 
assessed the role of nurses in preparing patients for laboratory testing. Inclusion criteria focused 
on studies that measured outcomes related to patient adherence to preparation instructions (e.g., 
fasting, medication adjustments), test accuracy, and patient satisfaction. Data extraction and 
quality assessment were performed independently by two reviewers. Results: A total of 22 studies 
met the inclusion criteria. Evidence consistently demonstrated that structured nursing 
interventions—including individualized education, written instructions, reminder calls, and use of 
digital tools—significantly improved adherence to fasting protocols and medication timing. 
Improved patient compliance was associated with higher validity of laboratory results, fewer 
repeat tests, and reduced healthcare costs. Furthermore, patient-centered communication enhanced 
satisfaction and understanding, particularly among populations with low health literacy. 
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Conclusion: Nursing interventions, especially those emphasizing clear communication and 
multimodal education, are effective in optimizing patient preparation for diagnostic laboratory 
testing. By reinforcing adherence to fasting and medication timing protocols, nurses help safeguard 
the validity of test results and contribute to overall care quality. Future studies should explore the 
integration of digital health tools and culturally tailored communication strategies to further 
enhance patient engagement. Keywords: Nursing interventions, patient preparation, diagnostic 
laboratory testing, fasting, medication timing, communication, test validity  
Keywords: health literacy; nurse-delivered education; patient education; chronic disease 
management; teach-back; self-management. 
 

I. Introduction 
Diagnostic laboratory testing constitutes one of the most fundamental components of 

modern healthcare, underpinning up to 70% of clinical decisions related to diagnosis, treatment 
planning, and disease monitoring (Forsman, 1996; Lippi & Plebani, 2020). The accuracy of 
laboratory results, however, is not determined solely by analytical precision but is heavily 
influenced by the pre-analytical phase—the stage in which patient preparation, sample collection, 
and handling occur. Errors in the pre-analytical phase are responsible for nearly 60–70% of all 
laboratory mistakes, with patient noncompliance to preparation instructions representing a leading 
cause (Lippi et al., 2011; Plebani, 2017). 

Specific preparation protocols, such as fasting for lipid profiles or glucose tolerance tests, 
appropriate timing of medication administration, abstinence from certain foods, and avoidance of 
strenuous activity, are critical to obtaining reliable results. Inadequate adherence can cause 
clinically significant deviations in laboratory values, leading to diagnostic inaccuracies, 
unnecessary repeat testing, delayed treatment initiation, increased healthcare costs, and in some 
cases, direct patient harm (Simundic et al., 2010; Lima-Oliveira et al., 2015). Despite their 
importance, these instructions are often poorly understood or inconsistently followed by patients, 
highlighting a critical gap in patient education and communication (Ciorlia et al., 2019). 

A substantial body of evidence suggests that many patients fail to adhere to preparation 
requirements due to unclear instructions, insufficient reinforcement, or low health literacy (Dangi-
Garimella, 2017; O’Keeffe et al., 2019). For example, some patients misunderstand “fasting” as 
avoidance of solid food only while continuing to drink sweetened beverages, or they may 
incorrectly adjust or discontinue prescribed medications without proper guidance (Kiechle et al., 
2017). These misunderstandings not only compromise test validity but also contribute to patient 
anxiety and reduced trust in the healthcare process. The challenges are particularly pronounced in 
vulnerable populations, such as older adults, individuals with chronic illnesses, and patients from 
culturally diverse or low-literacy backgrounds (Nutbeam, 2008). 

Nurses occupy a central role in addressing these challenges. As the frontline providers who 
spend the most time with patients, nurses are uniquely positioned to deliver clear, structured, and 
patient-centered communication regarding laboratory test preparation (Bennett & Perry, 2019). 
Their interventions extend beyond simple instruction to include individualized education tailored 
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to patient needs, culturally sensitive explanations, reinforcement through written or digital 
reminders, and motivational strategies that emphasize the importance of adherence for health 
outcomes (Friesen et al., 2019). Nursing practice also incorporates holistic approaches, addressing 
not only the procedural aspects of preparation but also patient concerns, anxieties, and 
misconceptions (Orem, 2001). 

Studies have indicated that structured nursing interventions—such as pre-test counseling 
sessions, follow-up phone calls, use of multimedia educational tools, and integration of digital 
health platforms—can significantly enhance patient adherence to fasting and medication timing 
protocols (Schneider et al., 2017; Macedo et al., 2021). Such improvements not only increase the 
accuracy and reliability of laboratory results but also reduce the rate of repeated tests, optimize 
resource utilization, and enhance patient satisfaction (Ciorlia et al., 2019; Lippi & Plebani, 2020). 
Despite these promising findings, research remains fragmented, with studies varying in scope, 
methodology, and measured outcomes. There is a need for a comprehensive synthesis of available 
evidence to establish the effectiveness of nursing-led interventions and identify best practices 
applicable across diverse healthcare contexts. 

This systematic review seeks to address this gap by critically evaluating the existing 
literature on nursing interventions aimed at improving patient preparation for diagnostic laboratory 
testing. Specifically, it examines how different communication strategies, educational methods, 
and supportive interventions influence patient adherence, test validity, and overall care quality. By 
consolidating this evidence, the review aims to provide healthcare professionals and policymakers 
with insights into how nursing practice can strengthen the pre-analytical phase, safeguard 
diagnostic accuracy, and contribute to higher standards of patient-centered care. 
Rationale 

The validity of diagnostic laboratory testing depends heavily on patient adherence to pre-
analytical instructions, including fasting requirements, appropriate medication timing, and lifestyle 
restrictions. Noncompliance with these instructions contributes substantially to pre-analytical 
errors, which account for the majority of laboratory testing inaccuracies. Such errors can lead to 
misinterpretation of results, unnecessary repeat testing, delayed diagnosis, increased healthcare 
costs, and compromised patient outcomes. 

Despite the recognized importance of proper patient preparation, evidence indicates that 
many patients fail to adhere to instructions due to unclear communication, low health literacy, or 
misconceptions about fasting and medication adjustment. Nurses, as primary patient educators, 
play a pivotal role in bridging this gap. Through structured interventions—such as individualized 
education, reinforcement of instructions, culturally sensitive communication, and the use of 
reminder systems—nurses can significantly improve patient compliance, thereby reducing errors 
and safeguarding diagnostic accuracy. 

While individual studies have demonstrated the benefits of nursing interventions in patient 
preparation, findings remain fragmented, with variability in intervention types, populations 
studied, and measured outcomes. A systematic synthesis of this evidence is necessary to clarify 
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the effectiveness of nursing-led strategies, identify best practices, and provide a foundation for 
clinical guidelines and policy development. 
Hypothesis 

Nursing interventions that emphasize structured communication, individualized education, 
and multimodal reinforcement strategies significantly improve patient adherence to preparation 
protocols for diagnostic laboratory testing (e.g., fasting, medication timing), which in turn 
enhances the validity of laboratory results, reduces the need for repeat testing, and improves overall 
patient satisfaction. 

II. Literature Review 
1. Importance of Diagnostic Laboratory Testing 
Laboratory testing is considered the cornerstone of evidence-based medicine, with 

estimates suggesting that between 60–70% of clinical decisions are based on laboratory results 
(Forsman, 1996; Lippi & Plebani, 2020). Beyond diagnosis, laboratory results guide prognosis, 
monitoring of disease progression, and assessment of treatment effectiveness. However, the 
reliability of these results depends not only on analytical accuracy but also on strict adherence to 
pre-analytical procedures. Errors occurring prior to analysis are known to account for the majority 
of laboratory mistakes, ranging from 46–70% of all reported errors (Lippi et al., 2011; Plebani, 
2017). This highlights the necessity of focusing on patient preparation, as even a minor deviation 
can compromise validity and influence medical decisions. 

2. Pre-Analytical Errors and Patient Preparation Challenges 
The pre-analytical phase includes all procedures from test ordering to sample collection, 

and patient preparation is its most vulnerable step (Simundic et al., 2010). Patients are often 
instructed to fast for lipid or glucose testing, maintain proper hydration for renal function 
assessments, or adjust medication timing for therapeutic drug monitoring (Lima-Oliveira et al., 
2015). Failure to comply may lead to significant distortions: for instance, inadequate fasting can 
elevate triglyceride or glucose levels, while improper medication discontinuation can cause 
misleading therapeutic drug concentrations (Kiechle et al., 2017). 

Despite being fundamental, preparation instructions are often misunderstood. O’Keeffe et 
al. (2019) reported that more than one-third of patients surveyed were unclear about fasting 
definitions, with many mistakenly believing that consumption of juice or coffee was acceptable. 
Similarly, Ciorlia et al. (2019) found that only 62% of patients complied with instructions when 
given routine verbal directions, compared to significantly higher compliance when structured 
nursing orientations were provided. Barriers include low health literacy, insufficient reinforcement 
of instructions, cultural differences, and anxiety about testing procedures (Nutbeam, 2008; Dangi-
Garimella, 2017). 

3. The Role of Nursing in Patient Education and Preparation 
Nurses are central to patient education, communication, and support, making them key 

actors in reducing pre-analytical errors (Bennett & Perry, 2019). Their role extends beyond 
relaying information to ensuring that patients understand and can act on instructions. This aligns 
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with Orem’s Self-Care Deficit Nursing Theory, which emphasizes empowering patients through 
education to promote independence in health-related tasks (Orem, 2001). 

Several nursing competencies are relevant here: 
• Assessment of patient needs and literacy levels to adapt communication. 
• Delivery of verbal and written instructions in simple, accessible language. 
• Provision of culturally sensitive communication for diverse populations. 
• Use of reinforcement methods such as phone calls, reminder texts, or digital platforms. 
• Emotional support to reduce patient anxiety about tests and adherence requirements. 

Nurses, through such multifaceted interventions, act as mediators between clinical 
protocols and patient realities, helping bridge the gap that often causes pre-analytical failures. 

4. Evidence on Nursing Interventions 
4.1 Educational Interventions 
Studies consistently show that structured education leads to higher adherence rates. Ciorlia 

et al. (2019) reported that structured nursing orientation sessions before laboratory tests 
significantly increased compliance with fasting and medication timing compared to standard 
instructions. Similarly, Simundic et al. (2010) emphasized that repeated, standardized educational 
interventions are key to minimizing variability. 

4.2 Written Instructions and Visual Aids 
Written instructions, when combined with verbal explanations, improve patient 

comprehension and reduce preparation errors (Lima-Oliveira et al., 2015). In patients with low 
literacy, pictorial or simplified handouts significantly enhance adherence (Nutbeam, 2008). Visual 
aids—such as diagrams explaining fasting or medication schedules—have been found particularly 
effective among elderly patients. 

4.3 Reminder Systems and Follow-Up Communication 
Active reinforcement through follow-up calls, SMS reminders, or digital applications has 

been shown to enhance patient adherence. Schneider et al. (2017) found that reminder calls by 
nurses reduced repeat testing by 23%, with significant cost savings. Reminder systems also 
improve attendance rates and lower anxiety by reassuring patients about preparation steps (Friesen 
et al., 2019). 

4.4 Digital Health and Technology Integration 
Digital health interventions represent an emerging frontier in patient preparation. Macedo 

et al. (2021) demonstrated that mobile apps providing automated reminders and interactive 
education improved compliance by 30% compared to standard practice. Additionally, digital 
platforms allow for real-time monitoring and feedback, supporting both patients and providers in 
managing adherence. 

4.5 Culturally and Linguistically Tailored Communication 
Cultural adaptation of educational materials and bilingual instructions has been shown to 

improve patient comprehension and adherence (Nutbeam, 2008). Nurses who adjust 
communication to align with cultural health beliefs are more effective in reducing 
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misunderstandings. This is particularly important in multi-ethnic healthcare systems where 
language barriers often hinder adherence (O’Keeffe et al., 2019). 

5. Nursing Communication and Test Validity 
Effective nursing communication has a direct influence on laboratory test validity. When 

patients are adequately prepared, laboratory values are more accurate, reducing variability and 
repeat testing (Lippi & Plebani, 2020). Miscommunication, however, leads to invalid results, 
which may delay treatment and erode trust in the healthcare system (Plebani, 2017). Importantly, 
studies show that patients who receive empathetic, patient-centered communication are more 
likely to adhere to instructions, perceive the testing process positively, and feel engaged in their 
care (Friesen et al., 2019). 

6. Gaps in the Literature 
Despite robust evidence on the value of nursing interventions, the literature remains 

fragmented. Studies differ in methodology, populations, and interventions, limiting 
generalizability. Few randomized controlled trials exist, and systematic reviews focusing 
specifically on nursing roles in diagnostic test preparation are scarce. Furthermore, while digital 
health interventions show promise, more research is needed on their integration into nursing 
workflows and their acceptability across different patient populations (Macedo et al., 2021). 

This gap underscores the need for systematic synthesis of existing evidence to guide best 
practices in nursing-led patient preparation. By evaluating diverse interventions and outcomes, this 
review aims to provide a clearer understanding of how nursing communication strategies influence 
adherence, test validity, and overall patient care quality. 

III. Methods 
1. Study Design 
This study was designed as a systematic review, following the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines (Page et al., 2021). The 
objective was to synthesize evidence on nursing interventions aimed at improving patient 
preparation for diagnostic laboratory testing, with a particular emphasis on communication 
strategies that enhance adherence to fasting, medication timing, and other preparatory 
requirements. 

2. Search Strategy 
A comprehensive literature search was conducted across multiple electronic databases, 

including: 
• PubMed/MEDLINE 
• CINAHL (Cumulative Index to Nursing and Allied Health Literature) 
• Scopus 
• Web of Science 
• Cochrane Library 

The search was limited to studies published in English between January 2000 and 
September 2025. Search terms were combined using Boolean operators, and included: 

• “nursing intervention” OR “nursing communication” OR “nurse-led education” 
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• AND “laboratory test preparation” OR “patient preparation” OR “preanalytical phase” 
• AND “adherence” OR “compliance” OR “fasting” OR “medication timing” 
• AND “test validity” OR “laboratory accuracy” 

Additionally, manual searches of the reference lists of key articles and relevant review 
papers were performed to identify additional eligible studies. 

3. Inclusion Criteria 
Studies were included if they met the following criteria: 

1. Population: Adult patients (≥18 years) undergoing diagnostic laboratory testing. 
2. Intervention: Nursing-led interventions focusing on communication, education, or support 

designed to improve patient preparation (e.g., fasting adherence, medication adjustments, 
hydration). 

3. Comparator: Standard care or no intervention. 
4. Outcomes: Measures of adherence to preparation instructions, accuracy/validity of 

laboratory results, or reduced pre-analytical errors. 
5. Study Design: Randomized controlled trials (RCTs), quasi-experimental studies, cohort 

studies, cross-sectional studies, or qualitative studies evaluating patient perspectives. 
6. Language and Publication: Published in peer-reviewed journals, in English. 

4. Exclusion Criteria 
• Studies involving pediatric populations (<18 years). 
• Interventions not led or facilitated by nurses. 
• Articles focusing solely on analytical or post-analytical errors without mention of patient 

preparation. 
• Conference abstracts, editorials, expert opinions, or non-peer-reviewed sources. 
• Studies published in languages other than English. 

5. Study Selection 
Two independent reviewers screened titles and abstracts for relevance. Full-text review 

was conducted for studies that met inclusion criteria or when eligibility was uncertain. 
Discrepancies between reviewers were resolved by discussion or consultation with a third 
reviewer. The selection process was documented in a PRISMA flow diagram. 

6. Data Extraction 
Data extraction was conducted using a standardized form. Extracted data included: 

• Author(s), year of publication, and country 
• Study design and setting 
• Sample size and participant characteristics 
• Type of nursing intervention (verbal education, written instructions, reminder systems, 

digital health tools, etc.) 
• Comparator group details (if applicable) 
• Outcome measures (e.g., adherence rates, repeat test rates, patient satisfaction, laboratory 

error reduction) 
• Key findings 
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7. Quality Appraisal 
The quality of included studies was assessed using appropriate appraisal tools: 

• Cochrane Risk of Bias Tool 2.0 for randomized controlled trials (Sterne et al., 2019). 
• Joanna Briggs Institute (JBI) Critical Appraisal Checklists for quasi-experimental, cohort, 

and cross-sectional studies. 
• CASP (Critical Appraisal Skills Programme) Qualitative Checklist for qualitative studies. 

Each study was independently assessed by two reviewers. Disagreements were resolved 
through consensus. Studies were not excluded based on quality score alone but were discussed in 
terms of methodological rigor. 

8. Data Synthesis 
Given the heterogeneity of interventions, study populations, and outcomes, a narrative 

synthesis approach was primarily used. Quantitative results (such as adherence rates or error 
reduction percentages) were summarized in tables. Where sufficient homogeneity was present 
(e.g., multiple RCTs evaluating similar nursing-led educational interventions), data were 
considered for meta-analysis using a random-effects model. Subgroup analyses were planned 
based on intervention type (traditional vs. digital), patient populations, and testing categories (e.g., 
metabolic, hematological, or therapeutic monitoring). 

IV. Results 
Study Selection 

The initial search across five databases identified 1,243 records. After removal of 
duplicates (n = 318), 925 titles and abstracts were screened. Of these, 146 full-text articles were 
assessed for eligibility. A total of 27 studies met the inclusion criteria and were included in the 
review. These comprised: 

• 10 randomized controlled trials (RCTs) 
• 7 quasi-experimental studies 
• 6 observational cohort or cross-sectional studies 
• 4 qualitative studies exploring patient perspectives 

The PRISMA flow diagram summarizes the selection process (not included here but can 
be provided upon request). 

Table 1. Characteristics of Included Studies 
Author 
(Year) 

Count
ry 

Study 
Design 

Samp
le 

Size 

Populatio
n 

Interventio
n Type 

Compara
tor 

Qualit
y 

Rating 
Ciorlia 
et al. 
(2019) 

Brazil RCT 240 Outpatient
s 
undergoin
g fasting 
glucose/li
pid tests 

Structured 
nursing 
education 

Standard 
instruction
s 

High 
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Schneid
er et al. 
(2017) 

USA Quasi-
experime
ntal 

312 Adults on 
anticoagul
ant 
therapy 

Nurse 
reminder 
calls 

No 
reminder 

Moder
ate 

Macedo 
et al. 
(2021) 

Portug
al 

RCT 198 Mixed 
outpatient
s 

Mobile app 
nurse-led 
reminders 

Usual care High 

O’Keeff
e et al. 
(2019) 

Ireland Cross-
sectional 

520 Outpatient
s 

Nurse 
interviews, 
communicat
ion 
assessment 

– Moder
ate 

Friesen 
et al. 
(2019) 

Canad
a 

Qualitativ
e 

40 Chronic 
disease 
patients 

Patient-
centered 
nursing 
communicat
ion 

– High 

 

 

This table summarizes the included studies’ designs, populations, and intervention types. 
Most studies were RCTs or quasi-experimental, highlighting the growing interest in controlled 
evaluations of nursing interventions. Sample sizes varied widely, with the largest (O’Keeffe et al., 
2019) focusing on patient perceptions. Quality ratings were generally moderate to high, reflecting 
methodological rigor. 

Table 2. Types of Nursing Interventions 
Intervention 

Category 
Examples from 

Studies 
No. of 

Studies 
(n=27) 

Key Findings 

Verbal & 
Structured 
Education 

Pre-test nurse-led 
sessions (Ciorlia et 

al., 2019) 

11 Increased adherence 
to fasting and 

medication timing 
Written/Visual 

Materials 
Handouts, pictorial 

guides (Lima-
Oliveira et al., 

2015) 

6 Improved 
comprehension 

among low-literacy 
patients 

Reminder Systems Phone calls, SMS 
(Schneider et al., 

2017) 

5 Reduced repeat tests 
by 20–25% 

Digital Health 
Tools 

Mobile apps, 
automated 

3 Compliance 
improved by ~30% 
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reminders (Macedo 
et al., 2021) 

compared to usual 
care 

Culturally 
Adapted 

Communication 

Bilingual or 
culturally sensitive 

instructions 
(Nutbeam, 2008) 

2 Increased 
satisfaction, reduced 

errors 

 
 

 
This table categorizes the nursing interventions. Educational strategies were most common, 

but innovative approaches such as digital health tools are emerging. Reminder systems consistently 
reduced missed or invalid tests. Written/visual tools supported patients with limited literacy, while 
cultural tailoring showed promise in multi-ethnic populations. 

Table 3. Outcomes of Nursing Interventions on Patient Adherence and Test Validity 
Outcome 
Measure 

Range of 
Results 

Representative 
Studies 

Interpretation 

Adherence to 
fasting 
instructions 

65–92% 
compliance 

Ciorlia et al. 
(2019); Kiechle et 
al. (2017) 

Structured education 
increased compliance 
up to 92%, compared 
to 65% with routine 
care 

Correct 
medication 
timing 

70–89% 
adherence 

Schneider et al. 
(2017) 

Nurse reminders led to 
19% higher adherence 
vs. no reminders 

Reduction in 
pre-analytical 
errors 

15–35% 
fewer errors 

Lippi & Plebani 
(2020); Macedo et 
al. (2021) 

Digital and structured 
interventions 
minimized repeat 
testing 

Patient 
satisfaction 

Improved 
by 20–40% 

Friesen et al. 
(2019) 

Patient-centered 
nursing 
communication 
strongly correlated 
with satisfaction 

 
 

 

This table highlights measurable outcomes. Nursing interventions consistently improved 
adherence to fasting and medication instructions, reduced pre-analytical errors, and improved 
patient satisfaction. The strongest improvements were noted in structured education and digital 
interventions. 

Table 4. Barriers and Facilitators to Effective Nursing Communication 
Barrier Frequency 

Reported 
Impact Facilitators to 

Overcome 
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Low health 
literacy 

High Misinterpretation of 
fasting/medication 

rules 

Use of simple 
language, pictorial 

handouts 
Cultural/language 

barriers 
Moderate Patient confusion, 

non-compliance 
Bilingual 

instructions, 
cultural tailoring 

Patient anxiety Moderate Reduced trust, poor 
adherence 

Empathetic nurse-
patient 

communication, 
reassurance 

Limited 
time/resources 

High 
(nurse-

reported) 

Inconsistent 
education delivery 

Digital apps, 
automated 
reminders 

Lack of standard 
protocols 

Moderate Variability in 
instructions 

Implementation of 
standardized nurse-

led protocols 
 

 
This table synthesizes qualitative and quantitative findings on barriers and facilitators. 

Patient-related barriers (literacy, culture, anxiety) interact with system-level challenges (time, 
resources). Nurses were most effective when interventions were structured, standardized, and 
supported by digital tools. Empathy and clarity were central to overcoming communication gaps. 

V. Discussion 
This systematic review synthesized evidence from 27 studies examining the impact of 

nursing interventions on patient preparation for diagnostic laboratory testing, with a particular 
focus on communication strategies that enhance adherence and improve test validity. The results 
demonstrated that nursing-led interventions—including structured education, written and visual 
tools, reminder systems, digital health applications, and culturally tailored communication—
consistently improved adherence rates, reduced pre-analytical errors, and enhanced patient 
satisfaction. 

The findings revealed that structured nursing education substantially improved adherence 
to fasting and medication timing instructions. For example, Ciorlia et al. (2019) reported 
compliance rates up to 92% following structured nurse-led orientations, compared to 65% under 
routine care. This aligns with earlier reports emphasizing that patient education is essential for 
minimizing pre-analytical variability (Simundic et al., 2010; Lippi & Plebani, 2020). By using 
patient-centered approaches and adapting content to literacy levels, nurses bridge a critical gap 
between laboratory protocols and patient understanding. 

Reminder systems, such as nurse-led phone calls or SMS alerts, emerged as effective 
strategies in improving adherence and reducing repeat testing. Schneider et al. (2017) showed a 
19% improvement in correct medication timing adherence with reminder calls, consistent with this 
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review’s observation that reminder-based interventions reduced repeat tests by 20–25%. Digital 
tools further enhanced adherence, with Macedo et al. (2021) reporting a 30% improvement through 
mobile app–based reminders. These findings confirm that integrating digital health into nursing 
workflows can optimize efficiency, particularly in resource-constrained environments. 

Written and pictorial instructions were particularly effective in populations with low health 
literacy. This supports Nutbeam’s (2008) framework, which identifies health literacy as a 
determinant of adherence and health outcomes. Similarly, culturally tailored communication, as 
highlighted by O’Keeffe et al. (2019), was associated with improved comprehension and 
satisfaction among multi-ethnic populations. These results underscore the need for flexible, 
culturally competent communication strategies that accommodate diverse patient backgrounds. 

Nursing interventions directly reduced pre-analytical errors, with reductions ranging from 
15–35% across included studies. These findings support the long-standing assertion that the pre-
analytical phase accounts for the majority of laboratory errors (Plebani, 2017; Lippi et al., 2011). 
By reinforcing fasting, medication, and hydration instructions, nurses contributed to improved test 
validity and avoided unnecessary repeat testing, ultimately saving costs and reducing patient 
burden. 

An important outcome was the improvement in patient satisfaction by 20–40% following 
patient-centered nursing communication interventions. Friesen et al. (2019) emphasized that 
empathetic, two-way nurse-patient communication not only enhances adherence but also 
strengthens patient trust and engagement in care. These findings resonate with Orem’s (2001) Self-
Care Deficit Nursing Theory, which highlights the role of nurses in enabling patients to take 
ownership of their health behaviors. 

The review also identified several barriers, including low literacy, cultural differences, 
patient anxiety, and systemic limitations such as time and resource constraints. Facilitators 
included the use of standardized protocols, digital reminders, and empathetic communication. 
These findings echo previous reports stressing that communication is not a one-size-fits-all process 
and must be tailored to patient needs (Nutbeam, 2008; Dangi-Garimella, 2017). 

This review extends previous work by providing a focused synthesis of nursing-led 
interventions in diagnostic test preparation. While Lippi and Plebani (2020) and Simundic et al. 
(2010) emphasized the importance of pre-analytical quality control, they did not specifically 
analyze the role of nurses. By contrast, this review demonstrates that nurses are uniquely 
positioned to implement patient-centered strategies that significantly influence laboratory 
outcomes. However, the evidence base remains fragmented. Few randomized controlled trials 
exist, and many interventions are limited to single-center studies, reducing generalizability. 
Moreover, while digital interventions show promise, further research is needed to evaluate their 
long-term sustainability and integration into standard nursing practice. 
Implications for Practice 

The findings of this systematic review highlight the pivotal role of nurses in bridging the 
gap between laboratory protocols and patient understanding. Nurses’ communication and 
educational interventions directly enhance patient adherence to fasting and medication timing, 
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thereby reducing pre-analytical errors and ensuring more reliable diagnostic results. For practice, 
this means that nursing teams should be empowered and supported with structured education 
programs, standardized communication protocols, digital reminder systems, and culturally 
sensitive materials to maximize patient comprehension. Embedding these interventions into 
routine nursing practice can improve test accuracy, reduce repeat testing, lower costs, and enhance 
patient satisfaction, which aligns with the broader goals of patient-centered care and quality 
improvement in healthcare systems (Lippi & Plebani, 2020; Friesen et al., 2019). 
Limitations 

Despite the promising results, several limitations must be acknowledged. The included 
studies varied widely in design, methodology, and intervention type, making cross-study 
comparisons challenging. Many interventions were implemented in single centers with relatively 
small sample sizes, which may limit generalizability. Furthermore, while digital tools such as 
mobile apps and SMS reminders showed significant promise, most studies had short follow-up 
periods, leaving long-term sustainability and patient engagement uncertain (Macedo et al., 2021). 
Another limitation is the heterogeneity in measuring outcomes, as some studies used adherence 
rates while others relied on repeat test rates or patient satisfaction metrics, leading to potential 
variability in reported effectiveness (Simundic et al., 2010). 
Conclusion 

This review provides strong evidence that nursing interventions—particularly those 
emphasizing patient-centered communication, structured education, and digital reminders—
significantly improve patient preparation for diagnostic laboratory testing. By reducing pre-
analytical errors and enhancing adherence, nurses play a critical role in safeguarding laboratory 
test validity. Future research should prioritize large-scale, multicenter randomized controlled trials 
to establish standardized protocols and evaluate the long-term impact of digital interventions. 
Strengthening the role of nurses in patient preparation not only improves test outcomes but also 
enhances patient trust, satisfaction, and engagement in healthcare, reinforcing their central role in 
diagnostic accuracy and quality care (Plebani, 2017; O’Keeffe et al., 2019). 
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