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ABSTRACT

Background: Neonatal pain management is a 

global challenge, particularly in low- and middle-

income countries like Botswana, due to inadequate 

resources, training, and evidence-based practice. 

This study therefore sought to assess neonatal pain 

management practices by Health Care Professionals 

at Nyangabgwe Referral Hospital and Princess 

Marina Hospital Neonatal Intensive Care Units, 

Francistown and Gaborone, Botswana.

Methods: This descriptive cross-sectional study 

involved 110 Health Care Professionals selected by 

census method. Data was collected through a 

validated online questionnaire and analysed using 

Stata version 18 with descriptive and inferential 

statistics, including Chi-square, Fisher's exact, and 

logistic regression tests. A 95% confidence interval 

and 5% significance level were applied. 

Results: Results revealed that 79% of respondents 

had good neonatal pain management practices, 

while 21% had poor practices. Knowledgeable 

respondents were over six times more likely to have 

good practices than not knowledgeable ones (AOR 

= 6.34; 95% CI: 2.10-19.10, p= .001). Those who 

received formal training in neonatal pain 

management were about four times more likely to 

exhibit good practices than those without training 

(AOR = 3.97; 95% CI: 1.22-12.90, p = .046). 

Conclusion: The results highlight the importance of 

improved nurses' knowledge and training, 

emphasizing the need for nursing curriculum 

reviews and hands on experiences to improve 

neonatal pain management practices in Botswana. 

INTRODUCTION

Pain in neonates has remained a clinically 
significant yet often under-recognized concern in 
healthcare, particularly in low- and middle-income 
countries (LMICs) such as Botswana. Scientific 
evidence has confirmed that neonates, including 
preterm infants, can experience pain from as early as 

1, 224 weeks of gestation.  In Neonatal Intensive Care 

Keywords: Neonatal, Botswana, Pain management, Health care 
professionals.
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Units (NICUs), routine procedures such as heel 
pricks, intubation, and intravenous insertions have 
been known to cause considerable discomfort and 
stress if not appropriately assessed and managed. 
When left untreated, neonatal pain may result in 
long-term consequences including altered brain 
development, increased pain sensitivity, and 
behavioural disturbances extending into later 

3, 4childhood.

Despite international recognition and the 
availability of evidence-based guidelines, the 
management of neonatal pain has remained 
inconsistent in many LMICs. Contributing factors 
have included limited resources, lack of 
standardized assessment tools, inadequate training, 

5, 6
and the absence of local protocols.  In the Botswana 
healthcare context, such challenges have been 
compounded by organizational and cultural 
influences that may affect how healthcare 
professionals (HCPs) recognize and respond to 
neonatal pain.

Although professional guidelines, such as those 
issued by the American Academy of Paediatrics, 
have emphasized the importance of using validated 
neonatal pain assessment tools and advocated for 
pain to be treated as the fifth vital sign these 

7, 8standards have not always been applied in practice.  
Reports of inconsistent documentation and limited 
formal training among HCPs have highlighted 
persistent gaps in neonatal pain management. These 
challenges have underscored the need to assess 
current clinical practices and identify areas for 
improvement, especially in referral-level NICUs.

While various international studies have explored 
neonatal pain management practices, limited 
evidence had previously been available from 
Botswana. This study was therefore conducted to 
assess the neonatal pain management practices of 
healthcare professionals working in the NICUs of 
two major referral hospitals in Botswana. The aim 
was to generate locally relevant evidence regarding 
current practices, barriers, and enablers of neonatal 
pain management to support improvements in 
clinical care, guide training initiatives, and inform 
policy development.

METHODOLOGY

The cross-sectional design was selected 

because it is scientifically appropriate for 

determining the prevalence of specific practices and 

associations between variables at a single point in 

time, without requiring long term follow up.

The study population comprised HCPs working in 

the NICUs of NRH and PMH who were directly 

involved in neonatal care and willing to participate. 

A census method was employed to include all 

eligible participants, yielding a total sample of 110 

respondents 51 from NRH and 59 from PMH out of 

128 potential participants. Inclusion criteria 

required participants to have completed a minimum 

of six months of continuous service in the NICU, 

ensuring adequate clinical exposure to neonatal pain 

management. Participants were also required to hold 

either permanent or contractual employment in roles 

directly related to neonatal care, such as nursing, 

medical, or allied health professions. HCPs who 

took part in the pilot study or were unavailable 

during data collection were excluded from the study. 

These criteria ensured that the sample reflected 

professionals with relevant and consistent 

Study Design

This study adopted a quantitative approach with a 

descriptive cross-sectional design to assess the 

neonatal pain management practices by HCPs at the 

NICUs of NRH and PMH in Botswana. The 

approach was chosen because it allowed for the 

collection of numerical data, which was essential for 

analysing trends in neonatal pain management 

practice. 

Study Setting

The study was conducted within the NICUs of NRH 

in Francistown and PMH in Gaborone, Botswana. 

These hospitals were chosen because they harbour 

level Ⅲ NICUs with highly specialized equipment 

and personnel and serve as government owned 

teaching hospitals. NRH is situated in the Northern 

part of Botswana while PMH serves the Southern 

part.

Study Population and Sampling
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experience in neonatal pain assessment and 

management.

An online structured questionnaire was used to 

collect primary data for the study. This method was 

chosen for its suitability in capturing large volumes 

of data efficiently, enabling wide distribution across 

participants within a short timeframe. To ensure 

methodological transparency, the CHERRIES 

(Checklist for Reporting Results of Internet E-

Surveys) guidelines were followed during the online 
9

survey process.  The questionnaire was adapted 

from previously validated instruments used in 
10, 11

related studies.

Data collection was conducted over a two-week 

period, from October 30 to November 12, 2024. 

Prior to administering the survey, necessary 

approvals  were obtained from hospi tal  

superintendents, matrons, and NICU unit heads at 

both study sites. Participants provided informed 

consent electronically before accessing the 

questionnaire, thereby aligning the process with 

ethical research standards.

To enhance participant support, two staff nurses 

from each hospital were trained over two days by the 

principal investigator. These assistants addressed 

inquiries through dedicated WhatsApp groups, 

which were also used to disseminate survey links. 

Respondents submitted completed questionnaires 

via the Kobo Toolbox platform. All data were stored 

on encrypted, password-protected systems with 

access limited to authorized research personnel.

Validity and Reliability

Several steps were taken to ensure the validity and 

reliability of the data collection tool. Content 

validity was ensured by aligning the questionnaire 

with clearly defined research questions and 

objectives. The draft tool underwent expert review 

by a neonatologist, six neonatal nurses, and a 

paediatrician to verify that all items accurately 

captured the concept of neonatal pain management.

Data Collection Tool and Technique

Construct validity was reinforced through a 

comprehensive literature review that informed item 

development. To establish external validity, the 

study defined a clear target population and set 

rigorous inclusion and exclusion criteria. The use of 

a census sampling method enhanced representation, 

allowing generalizability to the broader population 
12 of HCPs working in similar NICU contexts.

Internal validity was strengthened by limiting the 

study sample to healthcare providers working in 

level III NICUs, which minimized variability due to 

differences in institutional capability. Additionally, 

the questionnaire was translated and back translated 

between Setswana and English to maintain 

consistency in interpretation.

To ensure reliability, a pilot study was conducted 

with 10% of the sample size using probability 

proportional to size sampling. Participants involved 

in the pilot were excluded from the main study to 

avoid contamination or response bias. The internal 

consistency of the questionnaire was high, with a 

Cronbach's alpha coefficient of 0.80, indicating 

good reliability.

Microsoft Excel served as the primary tool for data 

cleansing, followed by exportation to STATA 

version 18 software for comprehensive statistical 

analysis. Data was summarized, organized, and 

visually represented using graphs, frequency and 

contingency tables. The statistical significance of 

associations between dichotomous variables was 

analysed using the Chi-square test and Fisher's exact 

test. Analyses were conducted at a 95% confidence 

interval with a significance level of 5%. For the 

dependent variable, good practice was determined 

by score of 80% and above on the practice questions 

while those with less than 80% score were classified 

as having poor practices in neonatal pain 

management. The model was tailored to classify 

practice as either 1 (good practice) or 0 (poor 

practice). Knowledgeable respondents were those 

who scored more than 80% on knowledge questions 

while not knowledgeable respondents were those 

Data Analysis
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who scored less than 80% on knowledge question. 

Logistic regression determined the relationship 

between dependent and independent variables. The 

odds ratios were used to calculate the strength of the 

association between independent variables and 

neonatal pain management practices.

Ethical Considerations

Ethical clearance was obtained from the University 

of Zambia Biomedical Research Ethics Committee 

(UNZABREC) (REF. No. 5630-2024) and the 

Biomedical Health Research Development 

Committee (BHRDC) (REF. No. HPRD: 6/14/1). 

Researcher registration was obtained from the 

National Health Research Authority (NHRA), reg. 

NHRAR-R- 1493/15/04/2024. Authorization to 

conduct the study was secured from Princess 

Marina Institutional Review Board (REF: PMH 

2/11A Ⅱ (496), and Nyangabgwe Referral Hospital 

Institutional Review Board (NH/PF 1171) as well as 

the Hospital Superintendents of the two study sites. 

Consent was obtained, throughout the study, the 

researcher adhered to ethical principles.

RESULTS 

Socio-demographic  character is t ics  of  

Respondents

The socio-demographic characteristics of the 

respondents are shown in Table 1.

Table 1: Socio-demographic Characteristics of 

Respondents (N=110)

Table 1 shows that most respondents were from 

PMH (54%) and predominantly female (84%). The 

largest age groups were 26 to 35 years (35%) and 36 

to 45 years (34%). Almost 100% of the respondents 

were Christians. Nurses formed most participants 

(47%), and over half (52%) had more than five years 

of work experience. Most participants held 

diplomas (48%) or degrees (36%).

Neonatal Pain Management Practices of the 

respondents

The neonatal pain management practices of the 

respondents are shown in Figure 1.

Figure 1: Neonatal Pain Management Practices 

of the respondents (N=110)

 

VARIABLE                          NUMBER    PERCENTAGE

SITE  
Nyangabgwe                                        51                     46%
Princes Marina Hospital                 59                     54%

GENDER
 Female                                            92                                 84%

Male                                                18                     16%

AGE GROUP
 18-25 years                                     19                     17%

26-35 years                                     38                     35%
36-45 years                                     37                     34 %
46 years and above                      16                      15%

        
 
RELIGIONS

 
Christian                                        108                    98%
Muslim                                             1                 1%
Botswana Traditional Religion        1                     1%

 
PROFESSION 

 
Medical Officer                              46                     42%
Registered Nurse                            52                     47%
Paediatrician

                                      

  12                     11%

 

WORK EXPERIENCE

 

5 years and above       

                     

    57                     52%
Between 2 and 5 years                   18                     16%
Between 1 -2 years                        35                              

                       

32%

 

EDUCATIONAL LEVEL

 

Diploma                                           53                   48%
Degree                                              40                                               36%
Master’s 17                        15%

 

87

 

79

 

23

 

21

frequency percentage

Neonatal pain management practices 

Good poor
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Figure 1 shows overall neonatal pain management 

practices, where the majority (79%) of the 

respondents had good neonatal pain management 

practices, while 21% had poor neonatal pain 

management practices.

Neonatal Pain Management Practices vs Socio-

demographic Characteristics of Respondents

Table 2 presents the results of the chi-square and 

fishers exact tests, examining the associations 

between neonatal pain management practice and 

socio-demographic characteristics of respondents. 

Table 2: Pain Management Practices vs Socio-

demographic Characteristics (N=110)

Variables  Neonatal pain management 
Practices  

P-
value?

Poor  Good  

(No)  (%)  (No)   (%)  

Gender      0.955F

E

Female  21  19  71  65  

Male  4  4  14  13  

Age group      0.797
X2

18 to 25 years  3  3  16  15  

26 to 35 years  8  7  30  27  

36 to 45 years  10  9  27  25  

46 years and above  4  4  12  11  

Religions      0.008F

E

Christian  23  21  85  77  
Other  2  2  0  0  

Professional 
Experience  

    0.234
X2

Medical Officer  11  10  35  32  

Nurse  14  13  38  35  

Pediatrician  2  2  10  9  

Work Experience      0.014
X2

5 years and above  18  16  39  35  

between 1 and 2 
years  

2  2  33  30  

between 2 and 5 
years  

5  5  13  12  

FE= Fisher`s Exact test 

? Indicates significant p-value at p < 0.05    P-value: 
2:Probability value X  Pearson's Chi- Squared Test

Table 2 shows that there was statistically significant 

association between neonatal pain management 

practices and religion of the HCPs (p = .008). 

However, there was no statistically significant 

association between neonatal pain management 

practices and gender of the HCPs (p = .955), age 

group (P = .797), and professional experience (P = 

.234). Although there was a statistically significant 

association between neonatal pain management 

practices and work experience of the HCPs (p = 
2

.014), the data failed the X  test of association. 

Neonatal Pain Management Practices vs 

Independent variables

Table 3 presents the results of the chi-square test, 

examining the associations between neonatal pain 

management practices and the independent 

variables.  

Table 3: Pain Management Practices vs 

Independent Variables (N=110)

 

Variables  Neonatal pain 

management Practices  

P-value?

Poor  Good  

 (No)   
(%)  

(No)   (%)  

Pharmacological 
interventions  

    0.599FE

No  3  3  7    6   

Yes  22  20  78   71   

Total  25  23  85  77   

Nonpharmacologic

al interventions  

    *0.047FE

No  0  0  12   11   

Yes  25  23  73   66   

Total  25  23  85  77   
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Knowledge      *0.043FE

Not knowledgeable  25  23  2     2   

Knowledgeable  0  0  83   75   

Total  25  23  85  77   

Formal training      *0.025FE

No  14  13  58   53   

Yes  11  10  27   25   

Total  25  23  85  78   

Protocols      *0.042FE

No  1  1  6      5   

Yes  24  22  79   72   

Total  25  23  85  77    

* Indicates significant p-value at p < 0.05 Fisher's Exact Test

The results in table 3 shows significant differences in 

neonatal pain management practices based on the 

use of non-pharmacological interventions (p = .047), 

knowledge (p = .043), formal training (p = .025), and 

access to protocols and guidelines (p = .042), with 

those who used these resources demonstrating better 

practices. However, pharmacological interventions 

did not have significant association with neonatal 

pain management practices (p = .599). 

Factors Associated with Practice of 

Respondents

Univariable and multivariable logistic regression 

of factors associated with neonatal pain 

management practices of the respondents are 

presented in table 4.

Table 4: Multivariable binary logistic regression 

model determining factors influencing neonatal 

pain management practices of the respondents 

(N=110)

Reference groups: Not Knowledgeable; No formal 

Training

Variable  UOR (95% CI)  AOR (95% CI)  P-Value

Knowledgeable  9.21 (2.10–30.20)  6.34 (2.10–19.10) 0.001*

Formal 

Training (Yes)  2.81 (1.22–6.51)  3.97  (1.22–12.90) 0.046*

UOR: Unadjusted Odd Ratio 

AOR: Adjusted Odd Ratio

*Significance at p < 0.05 

Respondents who were knowledgeable about 

neonatal pain management were significantly more 

likely to report good practices. The odds of good 

practice among knowledgeable respondents were 

over six times higher compared to those not 

knowledgeable (AOR = 6.34; 95% CI: 2.10–19.10; p 

= 0.001). Similarly, participants who received 

formal training in neonatal pain management had 

approximately four times higher odds of reporting 

good practices compared to those who did not 

receive training (AOR = 3.97; 95% CI: 1.22–12.90; 

p = 0.046). Other variables were excluded from the 

final model due to non-significant p-values or 

confidence intervals spanning 1.0, indicating a lack 

of statistical robustness.

DISCUSSION

Neonatal pain management faces significant 

challenges worldwide, particularly in sub-Saharan 

Africa due to limited resources, insufficient 

knowledge, and a lack of clear guidelines, leading to 

inadequate pain relief despite its critical importance. 

Effective management requires evidence-based 

guidelines, proper training, and validated 

assessment tools, alongside improved education for 

healthcare providers to prevent long-term 

developmental effects. At NRH and PMH in 

Botswana, pain management is often insufficient, 

with no specialized training and the absence of pain 

assessment guidelines. Despite high neonatal 

admissions, pain assessment scores are frequently 

missing, emphasizing the need for research to 

address these gaps. Literature highlights the ongoing 

disparity between theory and practice, especially in 

low- and middle-income countries (LMICs), like 

Botswana. This study aimed to assess healthcare 

professionals' practices in neonatal pain 

management at NRH and PMH to establish data to 

inform targeted interventions to improve care. The 

results revealed critical gaps in knowledge, training, 
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and the availability of protocols, with variations in 

adherence to evidence-based practices.

Socio-Demographic Characteristics of the 

Respondents

The current study examined the socio-demographic 

characteristics of HCPs and their influence on 

neonatal pain management practices at NRH and 

PMH. Most respondents (54%) worked at PMH, 

46% worked at NRH, and almost 100% were 

Christians. A significant majority (84%) were 

female, reflecting global trends in neonatal care. 

Some studies in other countries reported more 
13,  14 ,  15

balanced gender distributions.  Most 

respondents fell on the category of 26 to 35 years of 

age and almost half were nurses, in line with Jember 
16

et al.  The study also found that nearly half (52%) of 

respondents had more than five years of experience, 

suggesting a workforce with significant practical 
15,17knowledge consistent with other findings.  

Almost half (48%) of respondents held a diploma, 

36% held a bachelor's degree, and 15% held a 

master's degree.

Neonatal Pain Management Practices of 

Respondents

The current study showed that most healthcare 

professionals (79%) had good neonatal pain 

management practices, while a smaller proportion 

(21%) had practices that could be improved. 

Similarly, high adherence to neonatal pain 

management practices were reported in several 

European countries, with France (100%), the 
2Netherlands (80%), and Belgium (75%).  

Comparable findings have also been documented in 

other African settings, with Ethiopia and Ghana 

reporting approximately 50% adherence to 
10, 18recommended practices.  These studies support 

the current results and suggest that growing 

awareness and institutional support may be 

improving neonatal pain management in both high- 

and low-resource contexts.

However, other studies have reported less 

favourable results. Suboptimal practices were 

identified in Greece, Rwanda, Ethiopia, Ghana, Iran, 
13, 14, 19, 20, 21, 22South Africa.  These studies highlight 

ongoing challenges in implementing pain 

management protocols, including gaps in 

knowledge, lack of access to standardized tools, and 

limited professional development opportunities. The 

results of the current study reflect a relatively high 

level of compliance with neonatal pain management 

protocols in Botswana, compared to several other 

African countries. This suggests that existing 

training programs, guidelines, and institutional 

policies may be having a positive impact. The results 

highlight the importance of addressing key enablers 

such as knowledge, attitudes, and access to pain 
10, 23assessment tools.  Results also reaffirm previous 

findings that opportunities for professional 

development are linked to better pain management 
13  practices. What is new and noteworthy in this study 

is the relatively high adherence rate in a resource-

limited setting like Botswana, which exceeds rates 

reported in many comparable contexts. While the 

results align with trends observed in better-

resourced healthcare systems, they also represent a 

positive deviation from the norm in similar African 

settings. This may indicate that Botswana is making 

important strides in neonatal care and offers a model 

for improving pain management practices in similar 

environments.

These results support the need for healthcare 

institutions to continue strengthening pain 

management systems. This includes developing and 

implementing evidence-based guidelines, 

incorporating validated pain scales into routine care, 

and conducting regular audits and feedback 

sessions. Such measures can help ensure consistent, 

high-quality neonatal care and promote the 

continuous professional growth of healthcare 

providers. While knowledge and formal training 

significantly influenced neonatal pain management, 

protocols availability, religion and pain relievers' 

availability did not influence pain management 

among health care professionals at NRH and PMH in 

Botswana. The current study revealed a significant 

association between knowledge and neonatal pain 
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management practices, with participants who were 

knowledgeable being 6.34 times more likely to 

engage in good neonatal pain management practices 

compared to those who were not knowledgeable 

(AOR = 6.34; 95% CI: 2.10–19.10; p = .001). 

Similarly, studies in Ethiopia reported positive 

associations between knowledge and neonatal pain 

management practices where nurses with adequate 

knowledge were 12.8 times and 1.51 times more 
10, 

likely to practice good neonatal pain management.
11
 In addition, healthcare professionals with good 

knowledge were more than three times as likely to 

provide effective neonatal pain management 

compared  to  the i r  l ess  knowledgeable  
16

counterparts.

However, despite this consistent trend, some 

healthcare settings continue to report poor neonatal 

pain management practices even when knowledge 

levels are relatively high, suggesting that knowledge 
15, 17

alone may not always be sufficient.  The positive 

relationship observed between knowledge and 

neonatal pain management in this study likely 

reflects the fact that informed healthcare providers 

are better equipped to understand and apply 

evidence-based protocols. What is noteworthy about 

the current findings is their alignment with existing 

literature, yet they contribute new data specific to the 

Botswana context, where empirical evidence on this 

subject has been limited. These results underscore 

the importance of investing in training and 

professional development to enhance knowledge 

among healthcare providers.

The current study also showed that healthcare 

professionals who had received formal training in 

neonatal pain management were nearly four times 

more likely to practice good neonatal pain 

management than those who had not (AOR = 3.97; 

95% CI: 1.22–12.90; p = .046). Similarly, in 

Ethiopia healthcare providers who received training 

in neonatal pain management were twice as likely to 

implement good neonatal pain management 
11

practices compared to those without training.  

Trained healthcare providers were 2.12 times more 

10likely to demonstrate good practice.  In Ghana, it 

was found that healthcare professionals without 

formal training had only an 8% chance of practicing 
18good neonatal pain management.  These findings 

reinforce the positive effect of training on clinical 

practice. This may be due to increased familiarity 

with both national and international clinical 

guidelines, which fosters a more standardized and 

consistent approach to neonatal pain management.

However, while the current findings align with most 

of the existing literature, there are settings where 

formal training alone does not translate into 
25improved practice.  Other systemic challenges such 

as resource constraints and weak institutional 

support can limit the effectiveness of even well-

designed training programs. These results validate 

what has already been established in the literature. 

However, the new contribution of this study lies in 

providing local evidence from Botswana, where 

empirical data on this issue has been limited. Results 

of this study underscore the importance of 

strengthening and scaling up structured training for 

healthcare providers

Study Limitations

The study had some limitations that warrant 

acknowledgment. A cross-sectional study design 

provided a snapshot of the current state of neonatal 

pain management in the participating NICUs. While 

this design limited the ability to conclude long-term 

trends or causal relationships, data was collected 

from two NICUs in different geographical locations 

to capture variability in practice, thereby enhancing 

external validity and increasing the sample size. A 

longitudinal study would be more effective in 

concluding long-term trends or causal relationships 

between variables. Additionally, the study relied on 

self-reported data from HCPs, which can introduce 

bias. To mitigate this, anonymity was ensured in 

surveys, reducing social desirability bias and 

encouraging more honest responses. Moreover, 

standardized, validated questionnaires helped 

improve the reliability of the data.



CONCLUSION

The study highlighted that a substantial (79%) of 

HCPs demonstrated good neonatal pain 

management practices, while a smaller proportion 

(21%) exhibited poor neonatal pain management 

practices. Botswana's high adherence (79%) 

suggests potential for regional leadership in neonatal 

pain management. The study also revealed that 

robust knowledge and formal training enhanced the 

likelihood of good neonatal pain management 

practices, emphasizing the critical role of these 

factors in improving clinical outcomes. The results 

point to a pressing need for comprehensive, targeted 

educational programs and the integration of pain 

management training into healthcare curricula 

together with ensuring consistent availability of pain 

management protocols in the NICUs.
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