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Abstract: Nitrous oxide has been used worldwide for labor analgesia for over a century. It offers a non-invasive, rapidly acting, and 
self-administered option for pain and anxiety management. The present investigation examines efficacy, safety, and limitations of 
nitrous oxide when compared to other labor analgesic modalities, including epidural anesthesia, intravenous opioids, and non- 
pharmacologic methods. Pharmacologically, nitrous oxide has both analgesic and anxiolytic effects via NMDA receptor inhibition, 
opioid receptor activation, and GABA-A modulation. While it can be less effective than epidurals in producing complete analgesia, 
studies demonstrate moderate pain relief, high maternal satisfaction, and preserved mobility. Safety considerations include common, 
mild adverse effects such as nausea, dizziness, and vomiting, with rare risks of hypoxia, especially when combined with other 
sedatives or in vitamin B12-deficient patients. Fetal exposure occurs via placental transfer, but it is rapidly cleared, with no consistent 
evidence of significant neonatal harm. In this regard, data on long-term neurodevelopmental outcomes is limited. Comparative studies 
suggest that nitrous oxide’s efficacy is like certain opioids but inferior to epidural analgesia, and it offers both patient autonomy and 
ease of administration. Barriers that prevent broader adoption of nitrous include limited availability in rural settings, equipment costs, 
and the need for proper scavenging systems. Future research should focus on optimizing delivery systems, exploring long-term 
neonatal safety, and defining nitrous oxides’s role in multimodal pain management. In summary, nitrous oxide represents a safe, 
flexible, and patient-centered analgesic option for labor, particularly for individuals who are looking for mobility, self-control, and 
a less invasive alternative to neuraxial anesthesia. 
Keywords: nitrous oxide, labor analgesia, maternal satisfaction, multimodal pain managent, pregnancy

Introduction
Effective pain management during labor is a critical component of care, as the primary goals include reduced maternal 
distress, optimal labor experience, and good obstetric outcomes. Currently, there are various options available for 
managing labor pain. These include neuraxial methods like epidural analgesia and combined spinal-epidural analgesia, 
which are often seen as the most effective. Other options include systemic pharmacologic choices, such as intravenous 
(IV) opioids, as well as non-pharmacologic interventions such as breathing techniques, virtual reality, warm massages, 
and hydrotherapy.1 Although epidurals are the most effective method for providing pain relief during labor, they are 
invasive, restrict ambulation, and necessitate continuous monitoring. Conversely, IV opioids offer some pain relief but 
come with the potential for maternal sedation and respiratory depression in newborns.2

Nitrous oxide is an inhaled anesthetic and analgesic gas that has been used since the late 19th century in obstetrics, 
and self-administration devices initially were developed as early as the 1930s.1 It has been widely used for labor 
analgesia in many countries, such as the United Kingdom, Australia, and New Zealand, but its usage remains low in the 
United States.3 Nitrous oxide is used as both an anesthetic and analgesic in a 50% nitrous oxide /50% oxygen mixture, 
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which is self-administered through a mask during expected contractions. It works by affecting N-methyl-D-aspartate 
(NMDA) receptors and endogenous opioid pathways to modulate pain perception, leading to quick onset and offset, 
anxiety relief, and mild labor pain relief.1

The interest in nitrous oxide for labor pain relief in the USA has been growing, as patients and healthcare workers are 
looking for alternative options that offer a balance for pain relief, mobility, and patient autonomy, while also minimizing 
risks for both mother and fetus.3,4 With this increased clinical interest in nitrous oxide, there is a need to assess its 
effectiveness, safety, and potential risks compared to other commonly used pain management methods.

This review will discuss the clinical applications of nitrous oxide for labor pain relief, the barriers to its widespread 
usage, its role in multimodal pain management, and future research directions and expanding implementation.

Pharmacokinetics of Nitrous Oxide
Mechanism of Action, Interaction with NDMA Receptor, and Opioid System
Nitrous oxide, commonly known as “laughing gas”, has both anesthetic and analgesic qualities. To reduce sensitivity to 
pain, nitrous oxide non-competitively inhibits the NMDA receptor. The NMDA receptor normally binds glutamate, the 
main excitatory neurotransmitter in the body.5 Nitrous oxide alters pain perception in the body by inhibiting excitatory 
neurotransmitter signals from being released. Additionally, nitrous oxide interacts with opioid receptors, leading to 
release of endogenous opioids and initiating downstream signaling cascades that cause analgesia and euphoria.6

Absorption, Distribution, Metabolism, and Excretion
Nitrous oxide is administered via inhalation, rapidly absorbed through the lung alveoli into the bloodstream. The onset of 
nitrous oxide effects occur within 2–5 minutes and is widely distributed throughout the body.2,7 Anaerobic bacteria in the 
gastrointestinal tract play a limited role in minimally metabolizing nitrous oxide before a majority is eliminated 
unchanged by lung exhalation.6

Implications for Sedation
Nitrous oxide alone is not potent enough for use in anesthetic procedures. The strength of inhaled pharmacological agents 
can be determined by the minimum alveolar concentration (MAC), which shows the relationship between dosage and 
response to nitrous stimuli.8 Nitrous oxide requires 104% concentration to reach one MAC value, where 50% of 
individuals would not respond to noxious stimuli. Therefore, additional agents are needed when using nitrous oxide 
for anesthesia to ensure adequate anesthesia for patients.9 When combined with other anesthetics, Nitrous oxide reduces 
the dose requirements of more potent medications. Nitrous oxide is beneficial for a number of reasons, including having 
minimal impact on hemodynamics as well as protecting airway and respiratory parameters in patients.10–12

Implications for Analgesia
While nitrous oxide is typically used in combination with other agents for general anesthesia, it can also be given on its 
own to provide pain relief. A 25% concentration of nitrous oxide is effective in alleviating pain symptoms.13 Nitrous 
oxide is a widely accepted form of pain management because it is relatively easy to administer, no fasting is required 
prior to administration, and it has a quick onset. These advantages make it suitable for diverse patient populations, 
including pediatric patients, and for urgent clinical scenarios.14

Maternal – Respiratory and Cardiovascular Effects
Nitrous oxide is an acceptable analgesic option to administer to patients in labor, as it allows for patient-controlled 
dosing, preservation of motor function, and faster onset compared to epidural anesthesia.15 However, more precautions 
need to be taken to ensure the safety of expecting mothers. Respiratory depression may occur, particularly when 
combined with other central nervous system depressants such as sedatives, opioids, and hypnotics.6 The diffusion 
hypoxia phenomenon possesses another potential risk on maternal lung physiology.When nitrous oxide is stopped, 
there is rapid diffusion of nitrous oxide back into the alveoli, displacing oxygen and potentially leading to hypoxemia.16 
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The risk of cardiovascular complications is elevated when myocardial ischemia is linked to the inhibition of methionine 
synthase by nitrous oxide.17 This inhibition leads to a significant rise in homocysteine levels, resulting in hyperhomo
cysteinemia, which in turn causes an increase in platelet aggregation, coagulation, and dysfunction of epithelial cells in 
a dose-dependent manner.18

Maternal – Implications for Labor with Comorbidities
Pregnant patients with comorbid conditions such as chronic hypertension or preeclampsia may have and increased 
susceptibility to experience adverse effects associated with nitrous oxide use. In these populations, elevated homocys
teine levels could exacerbate negative cardiovascular effects.15 Caution is also warranted in patients with vitamin B12 or 
folate deficiencies, as nitrous oxide irreversibly oxidizes vitamin B12, an essential cofactor in the folate cycle. This 
disruption may impair purine synthesis and, with prolonged use or repeated exposure, contribute to DNA damage.19

Efficacy of Nitrous Oxide for Labor Analgesia
Mechanism of Pain Relief
Nitrous oxide produces analgesia through interactions with multiple neural pathways. It binds to opioid receptors and 
causes a release of endogenous opioids, specifically dynorphins, in the brain and also activates postsynaptic opioid 
receptors.20 Both effects reduce pain sensitivity and exhibit analgesic properties. Nitrous oxide also binds to the 
A-subunit of γ-aminobutyric acid type A (GABA-A) receptors, producing anxiolysis and mild sedative effects.6 This 
mechanism parallels that of benzodiazepines, which also bind to GABA-A receptors, resulting in similar sedative and 
hypnotic effects.

Clinical Effectiveness in Labor Pain Management – Patient Reported Pain Relief
Nitrous oxide is increasingly becoming a more popular alternative analgesic used in labor management and is considered safe 
in all three stages of labor and the postpartum period.21 Patient satisfaction, often linked to perceived pain relief, is a key 
measure of its clinical value. Several studies have been conducted to assess the pain levels of patients during childbirth. One 
study conducted at Babol University of Medical Sciences compared the use of nitrous oxide with an alternative medication for 
pain relief during labor.22 Out of the 49 patients who received nitrous oxide, 49% reported a positive experience.22 However, 
systematic reviews point out the lack of high-quality evidence in this area. Of the 58 studies on the effects of nitrous oxide on 
labor pain, only a few are considered to provide valuable data.1 Overall, the literature suggests that nitrous oxide may offer 
some relief from pain during labor, but further research is needed to confirm these findings.

Clinical Effectiveness in Labor Pain Management – Efficacy
Comparing nitrous oxide to other analgesic medications used in labor is another factor in determining its effectiveness. The 
clinical effectiveness of a drug depends on various factors such as concentration, adjunct medications, and delivery method.23 

A Swedish postpartum study compared pain relief using nitrous oxide alone, epidural alone, and epidural with other 
modalities. 33% of patients who used nitrous oxide alone reported satisfactory pain relief.24 Other studies have shown that 
nitrous oxide is comparable to or slightly more effective than opioids for pain relief, but less effective than epidural.1 In 
a randomized trial comparing nitrous oxide to meperidine, there was no significant difference in pain scores P value of 0.89.25

Clinical Effectiveness in Labor Pain Management – Influence of Concentration and 
Duration
The concentration of nitrous oxide has been set since 2011 to a 50:50 ratio with oxygen using the Nitronox delivery system, 
which was the first nitrous oxide delivery system approved by the US FDA.23 It has been determined that patients can tolerate 
concentrations between 30–50% of N2O in the mixture.26 Standardizing the concentration has been a beneficial advancement 
to ensure safety. The peak nitrous oxide concentration in the body is within 60 seconds and should be administered prior to the 
start of contractions to ensure greatest pain relief.27 Researchers have faced challenges in determining the effectiveness of 
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nitrous oxide due to the use of different concentrations and varying durations in studies.1,23 Additionally, there is a lack focus 
on the effects of the duration of nitrous oxide use, as most studies primarily test its efficacy.

Maternal Satisfaction and Preferences
Nitrous oxide is a beneficial alternative to patients in labor who prefer to self-administer medication and thus providing 
a greater sense of control to their pain.28,29 Patients who prefer the self-administration aspect of nitrous oxide favored not being 
confined to their bed, retaining feeling in their lower limbs, and having control over their medication.23 Researchers have 
explained satisfaction is hard to determine because it is multidimensional and complex.30 Notably, maternal preference for 
nitrous oxide is not solely due to analgesic effects.29 Personal expectations, involvement in decisions, quality of care received, 
and perceived control are some factors patients value when determining their satisfaction.31 Due to subjective patient 
preferences and tolerances, maternal satistisfaction cannot be objectively measured.

Limitations in Analgesic Efficacy
Although some patients prefer nitrous oxide over other pain relief methods, it often provides less pain relief compared to 
alternative modalities. Multiple studies comparing the use of nitrous oxide to intravenous medications for pain relief have 
shown that a significant percentage (40%) of women who used nitrous oxide during labor ended up switching to neuraxial 
analgesia.29 Additionally, a study found that majority of patients (80.9%) who opted for nitrous oxide during labor expressed 
a preference for a more comprehensive pain control method in future labors using a different medication.22 One of the main 
limitations in assessing the effectiveness of nitrous oxide is the variability in patient-reported outcomes, which are often 
subjective and use terms like “liked” or “loved”, making it difficult to objectively evaluate efficacy.29

Maternal and Fetal Safety Considerations/Risks
Short-Term Maternal Side Effects
As nitrous oxide gains popularity as a labor analgesic, it is crucial to evaluate the potential risks associated with its use. 
Nausea and vomiting are common occurrences during labor, but they are more prevalent among patients who use nitrous 
oxide.32 The frequency of vomiting varied based on the duration of nitrous oxide use, with 44% of women who 
continuously used nitrous oxide experiencing vomiting compared to 25% of women who used it intermittently.33

Nitrous oxide has the potential to induce hypoxia. In pregnant women, normal oxygen saturation is around 98% with 
values < 94% considered desaturation.34 Women often hyperventilate during contractions to enhance the effects of nitrous 
oxide, but this can be risky as it may result in excess carbon dioxide loss, increasing the risk of hypoventilation and hypoxia 
between contractions, particularly with a 50% nitrous oxide mixture compared to room air.4,35 Abrupt discontinuation or 
irregular breathing can also lead to diffusion hypoxia, as nitrous oxide rapidly displaces oxygen and carbon dioxide in the 
blood, causing oxygen desaturation.4,35 However, analyzing oxygen desaturation can be complex as it also occurs during 
unmedicated labor, and previous studies combing opioids with nitrous oxide have yielded mixed results.3

Long-Term Maternal Risks
Prolonged or high-concentrated exposure to nitrous oxide has the potential to cause neurological injury via demyelination.3 

As a result, people may experience paresthesia, psychiatric symptoms, peripheral neuropathy, irritability, and mild memory 
impairment.36 Nitrous oxide is more likely to cause damage to those who are vitamin B12 deficient and who abuse the drug 
in large amounts.36

Nitrous oxide is self-administered through a mask, and specific precautions must be followed to ensure the safety of 
both patients and healthcare workers. The delivery system for nitrous oxide should include a demand valve and should be 
switched off when not in use by the patient. Additionally, the system should be equipped with scavenging equipment 
attached that utilizes negative pressure to capture exhaled nitrous oxide.3 These safety measures help protect healthcare 
workers from exposure to contaminated air, prevent patient overdoses, and reduce the risk of hypoxia.
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Fetal Effects
Nitrous oxide crosses through the placenta, reaching 80% of the maternal concentration in nearly 15 minutes.4,37 Nitrous oxide 
does not pose a threat to the neonatal respiratory system due to the short half-life of less than 3 minutes.38 A study conducted 
during 2016–2017 assessed the fetal respiratory effects of nitrous oxide use during labor. Out of 463 participants, 31 neonates 
were admitted into ICU and 10 received an Apgar score < 7 after 5 minutes of birth.39 However, the researchers concluded that 
additional studies are necessary to assess the long-term effects of nitrous oxide on neonatal outcomes.39

Comparison to Other Drugs
Epidural anesthesia, opioids, and non-pharmacologic techniques are other analgesic modalities commonly used in labor. 
Epidural anesthesia is widely used due to its superior pain relief, anxiolytic effects, and low prevalence of hyperventila
tion. Additionally, newborns experience improved circulation due to vasodilation, enhanced oxygenation, and reduced 
metabolic acidosis.40 However, epidural anesthesia has slower analgesic onset, higher incidence of motor block and 
catheter failure, is less cost-efficient and can lead to assymetric nerve blockade, maternal hypotension and fetal 
bradycardia.40 Opioids provide quality pain control and maternal satisfaction, but are associated with higher rates of 
nausea, sedation, itching, and vomiting.41 Patients who prefer non-pharmacological options opt for relaxation or manual 
techniques for pain relief. Yoga, music therapy, and hypnosis are popular methods. Manual techniques include massages 
and cold or hot compresses.21 Non-pharmacologic options avoid drug-related risks but offer limited analgesia, function
ing primarily as distraction or coping strategies.40

Comparison to Other Labor Analgesia Modalities
IV Opioids
Intravenous (IV) opioids, such as meperidine and remifentanil, are systemic analgesics used commonly for labor pain 
management. Opioids act on any of three main opioid receptors throughout the central nervous system: mu (μ), kappa (κ), 
and delta (δ). Systemic delivery of opioids enables them to act simultaneously across all receptor sites in the central nervous 
system, providing analgesia regardless of the specific receptor subtype engaged.21

A 2023 randomized controlled trial comparing nitrous oxide to IV meperidine found no significant difference in pain 
relief 20–30 minutes after administration. Measurements were recorded according to a visual analog scale (VAS) from 0 
to 10 cm with 10 indicating greatest possible pain. Nitrous oxide was rated to have a VAS of 7.7 ± 2.3 cm vs meperidine 
which rated 7.6 ± 2.7 cm; P = 0.89, with similar maternal short-term pain relief.25 Nevertheless, both methods did not 
provide the same level of pain relief as epidural anesthesia. The study also reported no significant differences in adverse 
effects for both mother and child between the two analgesic methods.

However, a 2005 crossover trial comparing N2O to remifentanil found that remifentanil provided significantly greater 
pain relief (median pain score reduction of 1.5 vs 0.5 for N2O, P = 0.01), with most participants preferring remifentanil 
(14 out of 15 participants, P<0.001).42 Study findings also showed a higher incidence of sedation with remifentanil use 
and a lower maternal oxygen saturation, however these levels remained within safe ranges and no episodes of hypoxemia 
were reported.42

The use of opioids during labor is associated with nausea, vomiting, pruritus, sedation, and respiratory depression.21 

Moreover, opioids can pass through the placenta and may cause decreased fetal heart rate, respiratory depression in 
newborns, lower Apgar scores, neurobehavioral changes, and difficulties with early breastfeeding.21 In contrast, nitrous 
oxide is quickly eliminated from both maternal and neonatal circulations, reducing the risk of prolonged exposure and 
making it a safe option for use during labor.

Epidural Analgesia
Epidural analgesia remains the gold standard for the management of pain during labor, consistently providing the most 
effective form of pain control during all stages of labor. Administration of an epidural involves the injection of an opioid 
analgesic and a local anesthetic into the lumbar epidural space of the patient. This cocktail of locally acting analgesic 
agents primarily affects the spinal nerve roots, blocking their function.43 Although epidurals yield higher rates of 
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maternal satisfaction than other methods, they come with several significant drawbacks. Notably, epidurals are known to 
decrease mobility and have potential negative side effects such as hypotension, urinary retention, and intrapartum fever, 
especially when high doses of local anaesthetic agent is used.21

Nitrous oxide offers advantages over epidurals in having patient autonomy, ease of administration, and the benefits of 
rapid onset and offset for analgesic effects. As an inhaled agent, it is less invasive compared to an epidural and requires 
less patient monitoring. For patients with medical contraindications to neuraxial techniques or those seeking greater 
autonomy, nitrous oxide is a reasonable alternative.21

Non-Pharmacological Methods
The use of non-pharmacologic methods of pain management such as massage, hydrotherapy, warm compresses, and breathing is 
widespread but quantifiable research data on the efficacy of such methods is limited and variable. Despite this, some professional 
medical societies, including the American College of Obstetrics and Gynecology, the European Board and College of Obstetrics 
and Gynecology, and the World Health Organization, acknowledge these methods as an adjunct to pharmacologic management 
due to the high levels of patient satisfaction and minimal adverse events associated with their use.21

Related to the limited number of studies quantifying the efficacy of nitrous oxide and the highly subjective nature of 
many non-pharmacologic analgesic methods, an objective comparison between the two is difficult. While nitrous oxide 
may offer greater analgesic efficacy, non-pharmacologic approaches often result in higher patient satisfaction rates, 
particularly among patients that may value greater autonomy, minimally invasive intervention, or a personal reluctance to 
use more traditional medical interventions. These methods are likely best used in accompaniment with pharmacologic 
pain management.21 See Table 1.

Table 1 Comparison of N2O to Other Labor Analgesia Modalities

Author (Year) Study Design Study Results Key Findings

Study 1: 
Zuarez-Easton 
et al (2023)25

200 multiparous women: Randomized study 
comparing IV Meperidine (50 mg) against 
inhaled N2O (50% concentration)

No significant difference in pain scores 
between patient groups (VAS ~7.7 for both). 
Rates of patient satisfaction and observed 
adverse reactions were similar.

Meperidine and N2O provide comparable pain 
relief and have similar safety profiles.

Study 2: 
Volmanen et al 
(2005)42

15 parturients in randomized double blind, 
cross-over trial; IV patient-controlled analgesia 
remifentanil (0.4 μg/kg) vs inhaled N2O (50% 
concentration)

Remifentanil was found to provide significantly 
better pain relief than N2O, returning higher 
patient satisfaction, and increased sedation.

Remifentanil is a superior analgesic option for 
labor pain compared to N2O.

Study 3: 
Schnabel et al, 
(2012)44

Meta analysis of 12 randomized controlled 
trials: 269 women given remifentanil 
compared, 209 women pethidine, 10 women  
N2O, 54 women fentanyl, and 51 women 
epidural analgesia

Results indicated that in comparison to 
pethidine, remifentanil showed lower 
conversion to epidural, lower pain scores, and 
higher patient satisfaction. Comparisons to N2 

O were not significant due to the limited 
available research on its use.

For the purposes of our study, this paper 
demonstrates the need for more research 
studies comparing the efficacy of N2O in the 
management of labor pain.

Study 4: 
Starosta et al, 
(2024)45

Retrospective cohort study comparing short- 
term adverse neonatal outcomes among 6047 
women at least 35 weeks pregnant, who used  
N2O (n=1894) or no analgesia (4153).

N2O was found to be associated with lower 
NICU admissions, but higher rates of neonatal 
hyperbilirubinemia. The study found no 
significant differences in Apgar scores, 
respiratory complications, or hypoglycemia 
among neonates. The study also found lower 
rates of cesarean section among women in the  
N2O group.

N2O use for labor analgesia is associated with 
lower incidence of NICU admission, no 
reduction in Apgar scores, and no increase in 
adverse respiratory reactions in neonates.

Study 5: 
Zuarez- 
Easton, Erez 
et al, (2023)21

Expert narrative review of pharmacologic and 
non-pharmacologic pain management methods 
during labor.

Epidural analgesia remains the most effective 
means of limiting pain during labor. IV opioids 
and N2O provide moderate levels of pain 
management. Non-pharmacological methods 
vary in their proven pain relief efficacy but are 
associated with high rates of patient 
satisfaction.

N2O may not provide the same level of 
analgesia as epidural methods but may serve as 
an effective adjunctive or alternative treatment 
for patients for which epidurals are 
unavailable.

Notes: Studies included represent selected comparative examples.
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Discussion
Clinical Implications of Nitrous Oxide Use in Labor
Nitrous oxide has resurfaced as a potentially viable option for labor analgesia in recent years. It has been widely adopted 
in other countries since the 1880s as a labor analgesic, but use is infrequent in the United States.46 However, as women in 
the United States seek alternatives to invasive forms of pain control, its use has grown.47 Nitrous oxide offers a unique 
collection of benefits as an analgesic and anxiolytic, but it also comes with limitations to its use as a labor pain 
management option.20

Nitrous oxide is situated between non-pharmacologic approaches and more intensive pharmacologic options like IV 
opioids or epidural analgesia. Pain relief with nitrous oxide is minimal compared to the complete pain relief provided 
with epidural analgesia, but its ability to be self-administered via a mask provides patient autonomy and flexibility, as 
well as increased mobility that is typically limited by epidurals.23 Most of the benefit of nitrous oxide comes from its 
ability to decrease anxiety and help laboring individuals cope with contractions, particularly in early labor and in 
individuals who desire a less invasive approach.48 Nitrous oxide allows patients to further control their experience 
without lingering sedative effects.

Nitrous oxide has the additional benefit of its role in multimodal pain management, as it can be integrated with other 
non-pharmacologic or pharmacologic interventions to enhance patient comfort.49 For example, it may be used at the start 
of labor to bridge the gap while awaiting epidural placement, or it may also be used as a fallback analgesic in patients 
who have contraindications to epidural analgesia. Nitrous oxides’s ability to be combined with other modalities makes it 
an especially flexible tool in patient-centered care.

Challenges in Widespread Implementation
Despite the advantageous use of nitrous oxide in labor, widespread implementation faces challenges. Its availability is 
limited throughout healthcare settings; most major academic centers or large birthing centers can offer nitrous oxide as an 
option for birthing mothers, but rural hospitals, where approximately 18% of births occur, typically do not have the 
facilities to offer this as a treatment.3 The expenses associated with equipment and staff training, along with the necessary 
infrastructural modifications like adequate ventilation, may discourage institutions from implementing the practice to 
ensure the safety of personnel, mothers, and fetuses.4

Additionally, while nitrous oxide is known to be safe for use in dental settings, there is limited data on its long-term 
effects on newborns compared to epidural analgesia, which has a well established safety record for both mother and 
child.50 Nitrous oxide is quickly eliminated from the body, suggesting minimal risk to the fetus, but further research is 
necessary to examine any potential side effects, particularly on neurodevelopment.15

Future Directions in Labor Analgesia
In the future, there in potential for further research and improvement in various aspects of nitrous oxide as a method of 
labor analgesia. Currently, the delivery method of nitrous oxide relies on demand valves that require the laboring 
individual to both hold the mask on their face and synchronize their inhalations with contractions.51 This setup may 
inadvertently increase anxiety levels. Enhancements in mask design and real-time monitoring of inhalation and contrac
tions could enhance patient comfort. Additionally, exploring more efficient and cost-effective scavenging systems could 
facilitate wider implemention in rural settings, reducing the risk of staff risk to overexposure and expanding access to this 
form of pain relief.52

Ongoing research is crucial to determine the safety and efficacy of Nitrou oxide as a multimodal treatment during 
labor. Studies examining nitrous oxide in conjunction with epidural analgesia as a standalone treatment are needed to 
establish its safety compared to standard of care. Understanding the impact of nitrous oxide on maternal and fetal 
outcomes, both neurologically and psychologically, could expedite its incorporation into care models.23 As patient 
preferences trend towards less pharmacological and more physiological births, nitrous oxide has the potential to play 
a more prominent role in individualized, patient-centered birth experiences through evidence-based integration into care 
models.
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Other Medications
Additional methods of pharmacologic labor analgesia are sometimes used for patients who are unable or unwilling to use 
opioids. These therapies may include acetaminophen or non-steroidal anti-inflammatory drugs (NSAIDs). Intravenous 
acetaminophen is an effective and low-cost method for relieving post-operative pain at a comparable degree to opioids, 
with lower maternal side-effect profiles and no specialized monitoring requirements.21 NSAIDs inhibit prostaglandin 
production thereby reducing the body’s inflammatory response and relieving pain. However, while NSAIDs can relieve 
pain, they are generally avoided in labor due to limited analgesic benefit compared to opioids, as well as the risk for 
premature closure of the ductus arteriosus.21

Conclusion
Nitrous oxide shows potential as a cost-effective and lower risk alternative to traditional analgesia. Given the intensity of 
the pain associated with childbirth and the potential risks to both mother and child associated with its management, the 
efficacy and safety of available analgesic methods are critical considerations. Nitrous oxide is well established as a viable 
method of pain management in a variety of medical applications, including labor. While it may not provide complete pain 
relief like epidural analgesia, nitrous oxide has been found to demonstrate moderate effectiveness in reducing labor pain 
while allowing for increased mobility and autonomy during childbirth. It’s favorable safety profile and rapid onset and 
offset of action make it a suitable option for situations requiring immediate pain relief. The most commonly observed 
adverse effects of nitrous oxide use were mild, such as dizziness, nausea, and vomiting. However, more research is 
needed to fully establish nitrous oxides’s role in labor analgesia, including long-term maternal and neonatal outcomes, 
rare side effects, and strategies to enhance its efficacy. Exploring its use as part of a multimodal pain management plan 
may also help optimize patient comfort and satisfaction.
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