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Abstract: China introduced a “volume-based procurement (VoBP)” policy for medical products to contain healthcare costs 

and improve patient access to cost-effective products recently. The VoBP of peripheral intravenous catheters (PIVCs) was 

piloted in Jiangsu, Shandong and Jiangxi provinces in late 2019. The bidding of PIVCs mainly focused on their prices, while 

the evaluation standard on clinical performance of PIVCs was less emphasized. In this study, we aim to understand the clinical 

impacts associated with the utilization of different PIVCs influenced by the implementation of VoBP policy in China. Semi-

structured interviews were conducted with nurses in Nanjing and Linyi, the pilot cities implementing VoBP. A total of 27 

nurses who used a leading multinational corporation’s (MNC’s) PIVCs before VoBP and changed to China local brands’ PIVCs 

after VoBP were included as informants. In the first 15 interviews, all domains (PIVC placement, complications, product issues, 

and training) and corresponding concepts listed in conceptual framework were mentioned, indicating that sample size was 

sufficient. After the change from the MNC’s PIVCs to local brands, PIVCs used per patient increased from 2.0 to 3.5 and the 

average indwelling time decreased from 3.7 days to 2.1 days. Compared with the MNC’s PIVCs, those from local brands were 

associated with a 0.9-minute increase in PIVC insertion time and a 9% relative decrease in first stick success rate. Furthermore, 

increased complication rate, quality issues and hard catheter materials, and reduced product training after PIVC change were 

also mentioned by nurses. This study discloses that PIVC product change following the implementation of VoBP may result in 

unexpected issues. Therefore, establishing quality evaluation criteria and strengthening product monitoring mechanism are 

recommended for VoBP policy optimization on medical consumables. 

Keywords: Peripheral Intravenous Catheters, Volume-Based Procurement, Clinical Performance, Qualitative Research, 

China 

 

1. Introduction 

Peripheral intravenous catheters (PIVCs), with an annual 

sales volume of 2 billion worldwide [1, 2], are the most 

commonly used intravenous (IV) device among inpatients for 

the administration of medications, fluids, blood products as well 

as blood sampling [3]. In Europe, PIVCs compose 80-95% of IV 

devices used by inpatients [4], while in China, 99% of tertiary 

hospitals utilize PIVCs during IV treatments [5]. 

In June 2018, China’s Deepening Reform Commission 

adopted a novel procurement scheme “National Pilot Plan of 

Centralized Drug Procurement”, a volume-based 

procurement (VoBP) policy [6]. The goal of VoBP is to 

contain healthcare costs and improve patient access to cost-

effective products [7]. With the continuous advancement of 
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VoBP, its scope has expanded from drugs-only to high-value 

medical consumables as well, and a policy document on 

“Reform Plan of High-value Medical Consumables 

Management” was published in May 2019. Immediately after 

the announcement, the State Council approved “Opinions on 

Deepening the Reform of the Medical Security System” at 

the end of 2019, which encouraged the VoBP of low-value 

consumables [8]. Listed in the scope of low-value 

consumables, the VoBP of PIVC was piloted in Jiangsu, 

Shandong and Jiangxi provinces in late 2019. 

The bidding of PIVCs in the implementation of the VoBP 

mainly focused on their prices, while the evaluation standard 

on product performance and clinical use of PIVCs was less 

emphasized [9, 10]. When evaluating drugs, consistency 

quality evaluation methods can be applied to confirm 

pharmaceutical equivalence and bioequivalence and therefore, 

ensure similar clinical effects [11]. However, similar methods 

currently cannot be used for medical consumables because of 

the wide variation in product designs. Additionally, the 

outcomes of using different medical consumables were 

decided by not only product design but also user experience 

and skills. For example, PIVCs, covering a broad category, 

were differed significantly in product design and quality, 

which can further influence user experience and patients’ 

outcomes. Poor quality of PIVC or improper insertions can 

lead to catheter-related complications [12] which may lead to 

inferior patient experience and additional burden to the 

healthcare system [13-15]. 

With the implementation of VoBP, it is important to 

understand the clinical use of different PIVC products in 

order to procure those with satisfying clinical outcomes. 

Nevertheless, the clinical impact of different PIVC products 

has not been explored so far. Nurses are primary users of 

PIVC; thus, understanding their perspectives in terms of 

PIVC use is essential. Based on the above rationale, 

experienced nurses were interviewed in this research to 

understand the clinical impact in terms of PIVC placement, 

catheter-related complications, product quality issues and 

product training before and after VoBP. 

2. Methods 

2.1. Qualitative Interviews and Nurse Recruitment 

Semi-structured interviews were conducted among nurses 

from clinical settings in Nanjing (Jiangsu Province) and 

Linyi (Shandong Province), the pilot cities implementing 

VoBP. The researchers of this study conducted investigation 

and recruited interviewees as an independent third-party to 

ensure reliability. Purposive sampling [16] was used to 

recruit senior nurses with at least 5 years of clinical practice 

experience. Senior nurses were enrolled to ensure that 

interviewees had enough experience in PIVC insertion and 

could summarize the frequency of complications that 

happened in the whole department and supervise product 

training. In addition to clinical experience, nurses eligible for 

this study are those who switched to local brands’ PIVCs 

from a leading multinational corporation’s (MNC’s) PIVCs 

after the implementation of VoBP, and had more than 6 

months of experience in using both the MNC’s PIVCs and 

local PIVCs. 

2.2. Data Collection 

This study was designed with a post-policy improvement 

purpose; we conducted interviews with nurses who had 

experienced the implementation of VoBP and had them recall 

the clinical utilization of PIVCs before VoBP. Qualitative 

interviews were conducted in Chinese by a trained 

interviewer between March and April 2020. Interviews were 

an hour each by phone. 

Previous study showed that 3 months was the ideal 

training time for nurses to learn clinical operations including 

PIVC insertion when their operation scores were close to 

stable [17]. Considering the insertion techniques of local 

PIVC are similar to the MNC’s PIVC, the time taken for 

nurses to get used to local PIVCs should be less than 3 

months. In order to avoid the bias caused by unskilled 

operation during the study period, the regions investigated 

were where the VoBP on PIVC were implemented for more 

than 6 months. 

An interview guide was developed to solicit nurses’ 

responses regarding the performance of PIVC products 

before and after VoBP. Four main concepts were included in 

the interview guide: 1) PIVC placement which included 

PIVC utilization per patient, insertion time, first stick success 

rate and indwelling time; 2) product-specific issues to 

understand different PIVC products quality and/or design 

problems; 3) PIVC-related complications including redness, 

pain or swelling, phlebitis, occlusion, catheter displacement, 

extravasation and catheter-related bloodstream infection 

(CRBSI); and 4) product training to investigate perceived 

benefits of training as well as training frequency and duration. 

The discussion guide was provided to all interviewees one 

week prior to the interview to ensure that participants had 

enough time to summarize and recall the PIVC use 

information. 

Additionally, to quantify the complication rates, nurses 

were specifically asked for the number of patients using 

PIVCs from the MNC’s PIVC one month before VoBP and 

using local PIVC one month before the interview, and the 

number of patients with complications in each circumstance. 

Complication data were extracted and extrapolated to annual 

rates. Regarding the number of PIVC use per patient, 

interviewees were asked “transfusion days per patient”, 

“PIVC indwelling time per patient” and “number of PIVC 

use per patient” and then the interviewer cross-checked the 

data points during interviews (number of PIVC use is equal 

to transfusion days divided by PIVC indwelling time) to 

ensure the data accuracy. The calculation formulas for 

complication rate and the number of PIVC use per patient are 

illustrated below. Interviews were digitally recorded, 

anonymized and transcribed. Verbatim transcription was 

applied during the transcribing process. The analysis was 

conducted in Chinese and then translated into English. 
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Notes: The number is based on the scenario in a certain 

month (the last month of using MNC PIVC before the VoBP 

or the last month of using local PIVC before the interview); 

The number is extracted from the interview. 

2.3. Data Analysis 

The data analysis was conducted in two stages: a coding stage 

following by a summarizing stage. In the coding stage, two 

researchers with graduate-level training in coding, independently 

labeled relevant words, phrases or sentences. Specifically, 

researchers noted answers that were relevant to preconceived 

concepts, were repeated and/or emphasized by nurses, or were 

unforeseen. Any disagreements were resolved by consensus and 

if a consensus could not be met a third researcher arbitrated. In 

the summarization stage, two researchers reviewed all the 

identified codes and independently created categories for similar 

concepts and developed conceptual frameworks. Inconsistencies 

were resolved by discussion between the two researchers and a 

third researcher to reach consensus. The final conceptual 

framework was used to systematically organize the defined 

concepts and corresponding domains. The corresponding 

quotations from the nurses (translated from Chinese language to 

English language) were also extracted to further support 

concepts and domains. For domains containing quantitative 

results, mean and relative differences were calculated to quantify 

the results of clinical performance. 

To ensure content validity, concepts were checked for 

saturation. Data saturation is reached when there is enough 

information to replicate the study [18, 19], and when no new 

information is available from additional interview research [20]. 

Failure to reach data saturation has an impact on the quality of 

research and hampers content validity [21, 22]. To check for 

saturation, the frequency of concepts was recorded in a 

saturation grid, and the sample size was considered sufficient 

with saturation point reached when no new concepts or themes 

were introduced with additional interviews [23-25]. 

2.4. Ethics Statement 

Since this was a qualitative study targeting at nurses with 

the objective to evaluate the performance of different PIVCs, 

the study did not collect any health-related information of 

interviewees. Interviewees were only asked about hospital 

level, department, title and working experience in order to 

check their eligibility. Interviewees voluntarily decided 

whether they were willing to participate in this study and all 

interviewees provided signed consent forms prior to their 

participation. In addition, the interviews were anonymous, 

and this study only reported summarized data; thus, nurses 

could not be identified. With the above considerations, the 

study did not seek additional approval from an Independent 

Ethics Committee or Institutional Review Board. 

3. Results 

3.1. Study Sample 

Among the 79 nurses we contacted, 27 of them accepted the 

interview. A total of 27 nurses from 16 clinical settings in 

Nanjing and Linyi, as informants, were included in this study. 

All the nurses interviewed are female. Most enrolled nurses 

were from tertiary hospitals and 93% had at least 10 years of 

work experience. Additionally, 44% and 56% of interviewees 

were senior nurses and chief nurses, respectively. Most nurses 

were from Internal Medicine (37%), followed by Pediatric (22%) 

and Oncology (19%) departments. Detailed characteristics of the 

interviewees are provided in Table 1. All 27 nurses used 

exclusively the MNC’s PIVC before VoBP and changed to local 

brands, including 2 nurses using Brand D, 4 using Brand F, 14 

using Brand S, and 7 using Brand Y after VoBP. 

Table 1. Characteristics of interviewees. 

Demographic 
 

N % 

Total 
 

27 100 

Gender Female 27 100 

Work 

Experience 

5-9 2 7 

10-14 4 15 

15-19 10 37 

>=20 11 41 

Province/City 
Jiangsu/Nanjing 13 48 

Shandong/Linyi 14 52 

Hospital Level 
Tertiary 25 93 

Secondary 2 7 

Department 

Internal Medicine (Without Oncology) 10 37 

Surgery 3 11 

Pediatrics/Neonatology 6 22 

Oncology 5 19 

Emergency 3 11 

Title/Role 
Senior Nurse 12 44 

Chief nurse 15 56 

3.2. Conceptual Framework and Saturation Grid 

Twenty-four domains were identified under the 4 main 

concepts of PIVC placement, catheter-related complications, 

product quality and defects and product training (Table 2). 

All domains were mentioned in the first 15 interviews and no 

new concepts/themes appeared in the remaining interviews 

indicating that saturation was achieved. 

 



 Science Journal of Public Health 2021; 9(2): 49-56 52 

 

Table 2. Conceptual Framework and Saturation Grid. 

Concept Domain 
Nurse 

1-5 

Nurse 

6-10 

Nurse 

11-15 

Nurse 

16-20 

Nurse 

21-27 

Total 

Counts 

PIVC 

Placement 

Increase in the number of PIVC use per patient 4* 3 5 5 6 23 

Increase in PIVC insertion time 3* 2 2 3 3 13 

Decrease in first stick success rate 2* 4 3 5 5 19 

Decrease in indwelling time of PIVC 4* 5 5 5 7 26 

Catheter-

related 

Complications 

Increase in redness at insertion site 3* 3 5 4 7 22 

Increase in swelling/ complaint about pain 2* 4 5 5 6 22 

Increase in phlebitis 2* 3 5 4 6 20 

Increase in occlusion 2* 4 5 5 7 23 

Increase in catheter displacement 2* 2 3 2 2 11 

Increase in extravasation 0 2* 4 4 6 16 

Increase in catheter-related bloodstream infection 0 0 1* 0 0 1 

Product Issues 

Flimsy needle (difficult to puncture and easy to bend) 2* 5 2 3 3 15 

Hard catheter (lead to patient’s uncomfortable experience) 4* 1 1 2 5 13 

Kinking of the connection catheter 0 1* 0 0 0 1 

Breakage of heparin cap 0 0 1* 0 0 1 

Poor fit of steel needle and soft needle 0 2* 1 0 0 3 

Unsmooth pulley 1* 0 0 0 0 1 

Lengthy needle (not convenient for single-handed operation) 2* 2 0 0 1 5 

Lengthy heparin cap # (increase return blood volume and cause blocked catheter) 1* 0 1 1 1 4 

Product 

Training 

Decrease in training frequency 3* 2 3 1 2 11 

Decrease in training duration 1* 2 2 0 0 5 

Decrease in training quality 3* 3 0 2 2 10 

Increase nurses’ confidence 1* 0 0 0 0 1 

Benefit clinical operation 4* 4 2 0 3 13 

*Indicates that this group was the first of the five groups in which a new concept was reported spontaneously. No new concepts/themes appeared in the last 

two groups, indicating the study reached the saturation. 

# The length of the heparin cap is longer for local PIVC compared with the MNC’s PIVC, resulting in more blood return at the time of drawing the blood, 

increased flush time as well as increased risk of catheter blocking. 

Table 3. The relative difference in PIVC placement, complications, and product training between the MNC’s PIVC and local PIVC. 

Concept Indicator MNC’s PIVC (Mean) Local PIVC (Mean) Relative Difference 

PIVC Placement 

Number of PIVC use per patient 2.0 3.5 + 75% 

PIVC insertion time (Min) 2.6 3.5 + 35% 

First stick success rate (%) 91.5 83.4 − 9% 

PIVC indwelling time (Days) 3.7 2.1 − 43% 

Catheter-related 

Complications 

Redness at insertion site (%) 8.6 19.4 + 126% 

Swelling /complaints about pain (%) 7.5 18.2 + 143% 

Phlebitis (%) 6.3 16.0 + 154% 

Occlusion (%) 6.5 23.8 + 266% 

Catheter displacement (%) 1.8 6.8 + 278% 

Extravasation (%) 3.3 11.8 + 258% 

Catheter-related bloodstream infection (%) 0 0.03 NA 

Product Training 
Number of training per year 3.8 0.8 − 79% 

Duration of each training (Min) 65.0 10.7 − 84% 

 

3.3. PIVC Placement 

Compared with the MNC’s PIVC, the local PIVC products 

had more challenges in PIVC placement (Table 3). The 

indwelling time of a PIVC reduced from 3.7 days to 2.1 days 

and the first stick success rate decreased from 91.5% to 

83.4%. Correspondingly, the average number of PIVCs used 

per patient increased from 2.0 to 3.5 and the mean insertion 

time increased by 0.9 minutes per PIVC insertion, thus 

indicating an increase in nurses’ workloads. 

Quotes on PIVC placement: 

1) “We used to use 1 or 2 needles for the MNC’s PIVC. 

Now with the new brand (local PIVC), it may take 3 or 

4 needles to solve the problem (i.e. finish the treatment 

process).” 

2) “Now (local PIVC) insertion takes a little more time 

than BD (Becton, Dickinson and Company) does, 

around 1-2 extra minutes.” 

3) “Now the first stick success rate is less than 70 -80%, 

which is definitely less than before. There was no 

problem for the MNC’s (PIVC) to reach a success rate 

of over 90%.” 

4) “Now the needles (local PIVC) stop working after 1-2 

days. For BD needles, the indwelling time was around 

3-4 days, and some can even reach 6-7 days.” 

3.4. Catheter-related Complications 

The frequency of PIVC-related complications increased 

substantially with the transition from the MNC’s PIVC to 

local PIVC (Table 3). The commonly reported complications 



53 Jian Ming et al.:  Clinical Perspectives on the Use of Different Peripheral Intravenous Catheters with the  

Implementation of Volume-based Procurement in China 

such as occlusion before VoBP vs. after VoBP were 6.5% vs. 

23.8%, redness 8.6% vs. 19.4%, swelling 7.5% vs. 18.2% 

and phlebitis 6.3% vs. 16.0%, thus increasing by 266%, 

162%, 143% and 154%, respectively due to product change. 

Furthermore, catheter displacement (1.8% vs. 6.8%) and 

extravasation (3.3% vs. 11.8%) increased by 278%, and 

258%, respectively after product change. CRBSI, a severe 

complication, was rarely found; the frequency was none for 

the MNC’s PIVC and 0.03% for local brands’ PIVC on 

average. 

Quotes on complications: 

1) “There were 2-3 cases (redness) per month with BD. 

Now there are 5-6 cases (local PIVC) per month.” 

2) “The MNC’s product (PIVC) is still better. The patient 

said he didn't feel much about the insertion, and it did 

not hurt very much. However, with the new brand (local 

PIVC), after two days of insertion, the arm has an 

obvious feeling of swelling and a little painful.” 

3) “Now (using local PIVC) the frequency of phlebitis 

occurred is 5-6 cases per month. When we were using 

BD (MNC’s PIVC), there were 2-3 cases per month.” 

4) “Now (using local PIVC) there are at least 10 cases 

(occlusion) per month. The condition used to be good 

with BD PIVC, I think there were not much, around 2-3 

cases per month.” 

5) “Now (using local PIVC), catheter displacement 

happens around 30% of the time. For the BD brand, it 

did not have the tailing situation, so the occurrence was 

around 10%.” 

6) “Now (using local PIVC), the occurrence rate of 

extravasation is as high as around 80-90%. With the 

former BD brand (PIVC), unless the patient was aged, 

the young patients usually did not have this condition.” 

3.5. Product Quality and Defects 

In terms of product quality, more than half of the nurses 

(15/27) complained that local flimsy needles led to 

difficulties in PIVC insertion. A total of 48% of nurses (13/27) 

mentioned that the material of local PIVC was hard, which 

resulted in uncomfortable patient experiences. Product design 

issues, including the “improper length of needles” (5/27) and 

“long heparin caps” (4/27) were also reported by 

interviewees (Table 2). Nurses explained that long needles 

were inconvenient for single-hand operation of the device 

and long heparin caps increased blood return, resulting in 

occlusion. 

Quotes on product issues: 

1) “There is strong resistance (local PIVC) during the 

insertion, and this may be due to the blunt needle.” 

2) “BD (PIVC) is easy to rebound while other brands will 

have a crease and do not rebound. It is easy to block the 

catheter if patients move.” 

3) “During the indwelling period, the rear end of heparin 

cap (local PIVC) cracks and the liquids leak out.” 

4) “For the previous MNC’s PIVC, I can connect it with 

one hand and finish with the other hand. But the current 

needle (local catheter) cannot be operated with one 

hand since the structure and design are not suitable.” 

5) “The pulley (local PIVC) doesn't slide very smoothly.” 

6) “The connection (local PIVC) may have some problems, 

and the leak will happen when there is a connection 

issue.” 

7) “This current local PIVCs doesn’t feel as good as 

previous BD PIVCs, the steel needle and the soft needle 

of current local PIVC do not fit well.” 

8) “The heparin cap (local PIVC) is longer. If we flush the 

tube, the time will be longer.” 

3.6. Product Training 

About half of nurses (13/27) mentioned that product 

training was important for improving their confidence in 

PIVC insertion and having better clinical operations, which is 

related to the daily work of nurses (Table 2). Manufacturers 

of high-quality product provided product training support and 

were available to solve issues, answer questions and re-train 

if needed. However, decreases were observed in both training 

frequency (from 3.8 times/year with the MNC to 0.8 

times/year with local manufacturers) and duration (65 

mins/session with the MNC to 10.7 mins/session with local 

manufacturers) after the product change, indicating the 

training problems for local brands (Table 3). 
Quotes on product training: 

1) “They (the trainer from local catheter manufacturers) 

just opened the samples and briefly demonstrated how 

to use them, which took less than five minutes, and then 

they left. We have no chance to provide feedback or ask 

questions as we do not have their contact information.” 

2) “The angle of puncture, the means to use the tube and 

other information including catheter maintenance are 

learned from BD’s training sessions.” 

3) “After getting familiar with the operation process, you 

will not be nervous about handling patients. The 

patients will also trust you.” 

4) “The training helped us to improve the puncture success 

rate by at least 30% after changing the way we 

puncture.” 

5) “Training helped us to reduce the time for puncture 

from 1.5 min to 1 min, including sealing.” 

6) “Through training, we (nurses) could learn certain 

techniques to effectively reduce pain.” 

4. Discussion 

To the best of our knowledge, this is the first exploring the 

clinical impact of different PIVC products under the 

background of VoBP in China from clinical perspectives. 

Overall, the results from clinical perspective suggested that 

compared with the MNC’s PIVC before VoBP, there are 

more challenges in PIVC placement, increased occurrence of 

complications, more product quality and design issues, and 

reduced manufacturer-led training with local PIVC after 

VoBP. Although there are currently no standard criteria to 

evaluate PIVC performance, indwelling time, complication 

rates, product quality and product training have been widely 
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used to evaluate PIVCs in previous research and clinical 

practice [26-28]. 

Indwelling time is often used as a clinical indicator to 

demonstrate PIVC’s efficiency. Our results demonstrated that 

after product change, PIVC indwelling time decreased from 

3.5 days to 2.1 days. According to the recommendation from 

Chinese insertion guidelines, PIVCs should be changed every 

72-96 hours (3-4 days) to reduce the risk of PIVC failure [29]. 

The performance of the MNC’s PIVC met the range of 

indwelling time recommended in the guideline but the 

indwelling time of local brands’ PIVCs was lower, indicating 

lower PIVC efficiency. The shortened indwelling time also 

resulted in the increase in the number of PIVCs used and 

added to nurses’ workloads, leading to extra medical 

resource consumption for routine catheter insertion, care, and 

maintenance. 

PIVC related complications can be considered as a metric 

to evaluate PIVC quality. After the product change due to the 

implementation of VoBP, catheter-related complications such 

as occlusion, redness, swelling, phlebitis, extravasation and 

dislodgement increased notably, which may require removal 

of the existing PIVC and replacing it with a new PIVC or 

corresponding treatments [30]. Additionally, patients may 

experience discomfort and have complaints due to increased 

complications [15]. Therefore, the occurrence of 

complications should be regarded as another important 

indicator of a PIVC’s performance. 

Along with clinical indicators, a PIVC’s design and 

materials should also be considered. Previous research 

demonstrated that complication rates varied by PIVC design 

and materials whereas the insertion technique of different 

PIVCs were similar [31]. For example, the MNC’s PIVC with 

Vialon material showed better flexibility than those of local 

brands with Teflon material. The Vialon catheter resulted in 

less phlebitis and a lower risk of phlebitis during the period 49 

to 72 hours after the insertion than the Teflon one [32, 33]. 

Also, Vialon cannulae was associated with a 46% lower 

incidence than the Teflon type in terms of infusion 

thrombophlebitis [34]. On top of this, the nurses complained 

that flimsy or lengthy needles and hard catheter materials were 

associated with difficulties in insertion. Given the relationship 

between product design and PIVC’s clinical performance, 

specific standards for PIVC’s design should be set up. 

Product training could be another important consideration 

when the authority made decisions between PIVC’s 

manufactures. During interviews, nurses reported the product 

training including insertion, maintaining, and Q&A session is 

helpful in improving nurses’ insertion skills and optimizing 

PIVC placement outcomes. A previously published study 

supported that training on PIVC insertions improved junior 

nurses’ PIVC knowledge and operation [35]. Apart from skills, 

literature also reported that training significantly improved 

junior nurses' confidence in PIVC insertion [36]. Therefore, for 

products such as PIVCs where nurses’ knowledge, confidence 

and skill level influence patient outcomes, it is important that 

manufacturers work closely with the nurses to provide 

sufficient hands-on training and education. 

In addition to the above-mentioned indicators, appropriate 

indwelling needles should be selected according to different 

blood vessels. Special considerations should be taken for 

pediatric patients who are more vulnerable to complications 

owing to defective products. For example, neonates have 

fragile venous access, and therefore, multiple insertions can 

deplete their venous access points [37-39]. In this way, it is 

suggested that pediatric departments should be granted with 

more flexibility in PIVC purchasing. Similarly, elderly 

patients also have fragile and difficult-to-access veins [37]. 

Thus, it would be beneficial to use PIVCs with higher first 

stick success rates, longer dwell times and lower 

complication rates among these patients, that is, the 

procurement of higher-quality indwelling needles should be 

prioritized. 

This study sheds light on the clinical performance of 

different PIVC products used before and after VoBP, 

indicating the importance of considering clinical impacts of 

PIVCs and then improving the current policy. The 

implementation of VoBP has led to significant benefits to 

patients’ accessibility for cost-effective drugs [40], which 

indicated the direction of future medical products purchasing 

in China [40]. Nevertheless, VoBP of medical consumables 

such as PIVC is still at an early stage, and proper adjustments 

or improvements will be beneficial for the scale-up of VoBP. 

After understanding the VoBP-derived challenges that 

healthcare workers are confronting, policymakers are 

suggested to develop standard and quantifiable criteria to 

assess the quality consistency and performance of the 

medical consumables. In addition, product monitoring 

systems should be set up to ensure product quality and 

optimize patients’ long-term health outcomes. 

As the first evidence highlighting the outcomes associated 

with different PIVCs under the implementation of VoBP, the 

strengths of this study include the adoption of both 

qualitative and quantitative methods to understand nurses’ 

perspectives in clinical settings. As primary users of PIVCs, 

nurses can bring valuable insights on product issues, clinical 

placement, complications as well as their experience in 

training provided by manufacturers. After low-value medical 

consumables were listed in the scope of VoBP, there is no 

public evidence analyzing clinical outcomes of products used 

before and after the policy. Therefore, this study addressing 

this issue at the early stage of policy implementation could 

provide important evidence for policy optimization. Besides, 

previous research on PIVC use focused on quantitative 

results [41-43] and ignored nurses’ experiences which is also 

considered to be critical. This study applied both qualitative 

and quantitative analyses; a qualitative method 

comprehensively explored different domains influenced by 

product change, and a quantitative analysis helped to 

understand the variation in each indicator. 

There are two limitations to be considered in this study. 

One is the sample size issue; the interviewee recruitment was 

affected by the COVID-19 pandemic. The nurses’ schedule 

was majorly occupied during the interview months of March 

and April, since their colleagues may be appointed to support 
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Wuhan or other COVID-19 pandemic areas. Additionally, 

most of the participants were from tertiary hospitals (25/27) 

and internal medicine (24/27). Although saturation was 

reached, the study results should still be cautiously 

interpreted and applied to other hospital tiers and 

departments. The second limitation is the recall bias issue 

since the data was collected retrospectively via interviews. 

Collecting responses from nurses both before and after the 

implementation of VoBP may avoid some recall bias, 

however, it was difficult to predict when the VoBP would be 

implemented and in which province/city beforehand. 

Acknowledging the intrinsic limitation of recall bias, trained 

and experienced interviewers and a well-designed discussion 

guide were utilized to minimize the impact of recall bias, and 

all participants were encouraged to summarize key data & 

information prior to the interview to ensure the data accuracy. 

Future studies with larger and more representative 

interviewees and prospective data collection are warranted to 

constantly update our understanding of the clinical use of 

different PIVCs with the implementation of VoBP in China. 

5. Conclusion 

From clinical perspectives, following the implementation of 

VoBP and concomitant PIVC product change, more challenges 

in clinical placement, increased complication rates, more 

product quality issues, and reduced manufacturer-led training 

were recognized in clinical settings with local PIVCs compared 

to the MNC’s PIVCs. The distinct clinical impacts of different 

PIVC products used before and after VoBP indicated the 

importance of considering product performance and monitoring 

product quality in VoBP process apart from price competition. 

The VoBP policy adopted by China government has 

brought significant benefits to lower patients’ economic 

burden, guiding the future direction of medical products 

purchasing in China. However, the VoBP of medical 

consumables such as PIVCs is still at an early stage, and 

proper adjustments will be beneficial for the scale-up of 

VoBP. Before we reach a more comprehensive VoBP process, 

clear evaluation standards on clinical performance of PIVCs 

are warranted to ensure patients’ long-term health outcomes. 

Furthermore, policymakers are suggested to establish quality 

evaluation criteria and strengthen product monitoring 

mechanism for VoBP policy optimization in China. 
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