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Abstract 
Background: The excruciating pain associated with labour has led to different 
studies aimed at finding pharmacolologic and non pharmacologic ways of 
shortening the duration of labour. Most agents used are either expensive or 
associated with fetomaternal adverse effects. This has led to the study of para-
cetamol and tramadol that have analgesic properties and have shown to have 
effect on labour duration. Aim: To compare intravenous paracetamol versus 
intramuscular tramadol in shortening the duration of labour at Alex Ekwueme 
Federal University Teaching Hospital and St Patrick’s Mile 4 Hospital, Aba-
kaliki, Ebonyi State. Methodology: It is an open label, non-inferiority ran-
domized controlled trial that was conducted on one hundred and eighty-nine 
parturients in active labour. Group A received 1000 mg of intravenous para-
cetamol while Group B received 100 mg of intramuscular tramadol and allo-
cation was in the ratio of 1:1. Labour duration in the active phase was noted. 
Data were analyzed using SPSS version 25. Results: The mean labour dura-
tion in the paracetamol and tramadol groups were 176.3 ± 105.7 and 215.9 
± 120.8, P < 0.018. This finding was statistically significant. Also, the total 
duration of labour was statistically significant between groups with mean 
labour duration in paracetamol and tramadol groups 206.3 ± 121.09 248.6 ± 
138.61 respectively, p < 0.018 There were no significant differences in the 
other stages of labour, fetomaternal side effects and maternal satisfaction. 
Conclusion: This study showed that 1000 mg intravenous paracetamol was 
not inferior to 100 mg intramuscular tramadol in shortening the duration of 
labour. 
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1. Introduction 

Labour pain is described as excruciating but yet desirable because of the birth of a 
child associated with the process [1]. labour pain is categorized high on the pain 
rating scale when compared to other kinds of pain from many conditions [2]. La-
bour pain is part of a normal physiological process and can been managed effec-
tively by skilled birth attendant for a good outcome [2] [3]. As a result of the ex-
cruciating pain associated with labour, so many women are worried about it (es-
pecially when the labour is prolonged) and how they can either relieve the pain or 
shorten the duration of labour [4] [5]. 

Oxytocin is a hormone produced in the supraoptic and paraventricular nuclei of 
the hypothalamus and released into the circulation from the posterior pituitary lobe 
[6]. The synthetic oxytocin has been used to augment and shorten the duration of 
labour, however, it has been found to cause uterine rupture and foetal hypoxia [6] 
[7]. Misoprostol a prostaglandin E1 analogue has been used to shorten the duration 
of labour with huge successes. However, it’s been found to cause uterine hyperstim-
ulation, fetal tachycardia and increased rate of caesarean section [8]. Other agents 
that have been used to shorten the duration of labour include drotaverine hydro-
chloride but is relatively scarce and more expensive than most agents needed to re-
duce labour duration [9]. Hyoscine butylbromide has been shown by a systematic 
review to be effective in the reduction of labour more in primigravidas than mul-
tiparas, however has been shown to have anticholinergic effect and no analgesic ef-
fects [10]. Valethamate bromide was shown to shorten the second stage of labour in 
nulliparous women with some anticholinergic side effects [11]. Tramadol hydro-
chloride in its parenteral form (intramuscular) is commonly used in labor analgesia 
in developing countries like ours. It is cheap; requires no special monitoring and has 
been widely studied and proven for its safety and efficacy in labor analgesia but has 
not been shown to reduce the duration of labour [12]. 

Tramadol, a centrally acting analgesic with a multiple mechanisms of action 
[13] has been shown to be effective and well tolerated with the main adverse reac-
tions being nausea, dizziness and vomiting particularly at start of therapy [14]. 
Vellanki et al. [15] in their study showed that tramadol was an effective and safe 
analgesia and also shortened the duration of labour. Also, Vanitha et al. [16] found 
that tramadol relieved pain and shortened the duration of labour in primigravida. 

Paracetamol, a CNS cyclooxygenase inhibitor, is a first line treatment for acute 
pain [17] [18]. This agent has been found to shorten the duration of labour in the 
study conducted by Gholami et al. in nulliparous women [17]. It is cheap, devoid of 
the anticholinergic side effects experienced with the use of other agents and is rela-
tively safe [18]. Although it is readily available, it is rarely used in the management 
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of labour. There is paucity of data in Nigeria showing the efficacy of IV paracetamol 
in the shortening of labour necessitating this study to compare the efficacy of intra-
venous paracetamol and intramuscular tramadol in shortening labour duration. 

2. Material and Methods 
2.1. Study Background 

The study was done at AEFUTHA and St. Patrick’s Mile 4 Hospital Abakaliki, 
Ebonyi state. Ebonyi state is one of the 5 south eastern states in Nigeria. The state 
has a population of about 3 million people and occupies a land mass of 5932 kilo-
meters square. Majority of the inhabitants engage in subsistent farming, petty 
trading and civil service as their occupation. Literacy level generally is low while 
poverty is prevalent among this population. 

AE-FUTHA was established in December 2011. It receives referrals from all 
parts of the state and neighboring states of Abia, Benue, Cross-River and Enugu. 
There are 54 obstetric bed spaces including postnatal and antenatal wards. Pre-
liminary data showed that the hospital had 984 deliveries in 2021 with approxi-
mately 82 deliveries per month. 

St. Patrick’s Mile 4 Hospital, Abakaliki was established in 1948. It is a mission-
ary hospital managed by Reverend Sisters. They also manage antenatal cases, la-
bour and delivery. 

2.2. Study Population 

These were booked women in active phase of labour at AEFUTHA and St Patrick 
Mile 4 Hospital, Abakaliki. 

2.3. Study Design 

This was an open label randomized controlled trial. 

2.4. Inclusion Criteria 

Inclusion criteria involved pregnant women carrying live singleton fetuses in ce-
phalic presentation who had spontaneous onset of labour at term with the labour 
in active phase. 

2.5. Exclusion Criteria 

Pregnant women excluded from the study included: Women with clinical evi-
dence of cephalopelvic disproportion, malpresentation, multiple pregnancy, pre-
viously scarred uterus, preterm labour, induced labour and antepartum hemor-
rhage. History of known allergy to tramadol and paracetamol or opioids or history 
of narcotics dependency. Also, history of renal disease, fetal distress and intrau-
terine fetal death. 

2.6. Sample Size Determination 

Sample size formula for an inferiority RCT by Zhong [19]. 
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N = 2 (z1 − α+ z1 − β)2S2/δ0
2. N = 78.5, 20% attrition 95 per arm 

2.7. Ethical Approval 

The ethical approval for the study was obtained from the Health Research Ethics 
Committee of Alex Ekwueme Federal University Teaching Hospital, Abakaliki, Eb-
onyi State, Nigeria with ethical approval number: AEFUTHA/REC/VOL 3/2022/130 
and Registration No-RE/M4H/86/22 respectively. 

2.8. Patients’ Selection Method 

Following counselling of women each day at the antenatal clinic, history and phys-
ical examination was conducted to ascertain eligibility. Women who met the in-
clusion criteria and gave consent were selected for the study through simple ran-
dom sampling—A pool of pieces of paper written “Yes” and “No” (in equal pro-
portion) and folded was placed in a container, from which the women picked. 
Those who picked “Yes” were selected for the study while those who picked “No” 
were not. Those selected for the study were further counselled on the details of the 
study and randomized into two groups as detailed below.  

2.9. Randomization and Allocation 

The participants were randomized by means of a computer-generated list of random 
numbers using the software Research Randomizer. Using this software, a set of 
ninety seven numbers were randomly generated from a pool of one hundred and 
ninety four numbers (1 - 190) and assigned to Group A (intravenous paracetamol 
group) while the remaining set of ninety seven numbers were automatically assigned 
to Group B (intramuscular tramadol group). These numbers (1 - 190) were inscribed 
on pieces of paper with the corresponding drug name “paracetamol or tramadol”. 
These pieces of paper were then inserted into brown envelopes which have been cor-
respondingly numbered according to the number on each piece of paper. They were 
then arranged sequentially (from 1 to 190). All the envelopes were kept in a locker 
that was made accessible to all the members of the research team. Participants who 
met the inclusion criteria and have signed the informed consent form were given 
sequential study numbers and the corresponding numbered opaque sealed envelope 
was then allocated to the patient. The particular drug contained in the numbered 
envelope, corresponding to the patient’s study number was given to the patient. 

2.10. Study Procedure 

All the enrolled women had a proforma which was filled at the time of admission 
into the labour ward. Antenatal records of the patients were reviewed, history ob-
tained and physical examination was done, and then those who gave informed 
consent on admission and meet the inclusion criteria were randomized into the 
study. Each patient was further educated about the trial drugs. Group A received 
a 100 ml intravenous infusion containing 1000 mg paracetamol single dose over 
15 min. Group B received intramuscular tramadol hydrochloride 100 mg single 
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dose at the upper and outer quadrant of gluteal region with a 2 ml syringe. Intra-
partum monitoring was done with the individualized partograph and all patients 
had amniotomy as appropriate following allocation. The duration of the first, sec-
ond, third and total duration of labour between the two groups were documented 
as well as side effects of the drugs, neonatal outcome and maternal satisfaction 
following the administration of the drugs. 

The patients were made to know that their involvement was voluntary and that 
they could withdraw from participating at any point during the study. They were 
also made to understand that if they withdrew from the study, their decision 
would not affect their subsequent care from the labour ward staff. 

2.11. Quality Control 

Quality control was maintained by ensuring that the drugs were of the same 
brand, batch number and had not expired. They were also stored in an air condi-
tioned room. 

2.12. Outcome Measures 

Primary Outcome Measure -this was the mean duration of active first, second 
third stages of labour. 

Secondary Outcome Measures-The secondary outcome measure included: total 
duration of labour, maternal and fetal side effects, participants’ satisfaction fol-
lowing delivery. 

2.13. Operational Definitions 

Active Phase of labour—This is the duration of labour from 4 centimeters cervical 
dilatation to 10 centimeters (full) cervical dilatation. 

Second stage of labour—This is from full cervical dilatation to the delivery of 
the baby. 

Third stage of labour—This is from the delivery of the baby to the delivery of 
the placenta. 

2.14. Statistical Analysis 

Data was collated, tabulated and then statistically analyzed using IBM SPSS ver-
sion 25, Chicago II, USA. Chi-square test (or Fisher’s exact test where applicable) 
was used for comparison between groups for categorical variables while student t 
test was used for comparison of means between groups for continuous variables. 
A difference with a P value < 0.05 was considered statistically significant.  

3. Result 

One hundred and ninety participants were recruited for the study but one partic-
ipant declined in the tramadol group. Table 1 shows the socio-demographic/ob-
stetric characteristics of participants with no significant difference in any of the 
parameters between the two groups. Table 2 shows the duration of labour among 
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the two study groups. At the first stage, the mean duration of labour was longer 
in Group B with Tramadol (215.9 ± 120.8 minutes) when compared with Group 
A with Paracetamol (176.3 ± 105.7 minutes). The difference in the mean was sta-
tistically significant (p = 0.018). At the second stage, Group B had a longer mean 
duration of labour (24.7 ± 16.4 minutes) compared with Group A (23.0 ± 13.2 
minutes), although, the difference in the means was not statistically significant 
(0.420). In total, the mean duration of labour was higher in Group B (248.6 ± 
138.61 minutes) than in Group A (206.3 ± 121.09 minutes). The difference in their 
means was statistically significant (p = 0.018). Table 3 shows the maternal side 
effects of the trial drugs. A total of 10% of the participants in Group B had sedation 
compared with 1% in Group A and the difference was not statistically significant 
(p = 0.188). There were no statistically significant differences among the study 
groups for side effects of Nausea (p = 0.442) and vomitting (p = 0.766). Table 4 
shows the perinatal outcomes among the two study groups. There was no statisti-
cally significant difference in the proportions of the Apgar scores of the newborns 
at the first minute (p = 0.6365) and at the fifth minute (p = 0.204). Table 5 shows 
maternal satisfaction in both study groups. A greater proportion of participants 
in the Paracetamol Group (9.5%) was very unsatisfied compared with those in the 
Tramadol Group (3.2%), but the difference was not statistically significant (p = 
0.132). Comparable proportions of participants in both groups, 7.4% to 6.3% were 
unsatisfied with the analgesia administered and the difference was not statistically 
significant. A total of 22.3% of participants in the Tramadol Group were neither 
unsatisfied nor satisfied when compared with 18.9% in the Paracetamol Group and 
the difference was statistically significant. Forty six percent of participants in the 
Tramadol group were satisfied compared to 36.8% in the Paracetamol group. Lastly, 
28.4% of participants in the Paracetamol Group compared to 18.1% in the Tramadol 
Group were very satisfied and the difference was statistically significant (Figure 1). 
 

 

Figure 1. Consort diagram. 
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Table 1. Socio-demographic characteristics of respondents. 

Variables 
Medication Administered 

χ2/t-test P-value Paracetamol  
(n = 95) 

Tramadol 
(n = 94) 

Age (years)    

16 - 20 4 (4.20) 3 (3.2) 1.524 0.822 

21 - 25 19 (20.0) 21 (22.3)   

26 - 30 46 (48.4) 49 (52.1)   

31 - 35 19 (20.0) 13 (13.8)   

36 - 40 7 (7.4) 8 (8.5)   

Mean ± SD 29.08 ± 4.90 28.20 ± 4.54 1.173** 0.242 

Marital Status    

Single 8 (8.4) 3 (3.2) 2.357 0.125 

Married 87 (91.6) 91 (96.8)   

Occupation     

Civil Servant 25 (26.3) 22 (23.4) 0.679 0.954 

Trader 30 (31.6) 31 (33.0)   

Artisan 7 (7.4) 5 (5.3)   

Professional 3 (3.2) 3 (3.2)   

Unemployed 30 (31.6) 33 (35.1)   

Level of Education    

None 4 (4.3) 2 (2.1) 3.371* 0.344 

Primary 31 (33.0) 28 (29.5)   

Secondary 11 (11.7) 6 (6.3)   

Tertiary 48 (51.1) 59 (62.1)   

Tribe     

Igbo 89 (94.7) 88 (92.6) 0.334 0.563 

Yoruba 3 (3.2) 2 (2.1)   

Parity     

1 29 (30.5) 37 (39.4) 5.656 0.226 

2 15 (15.8) 11 (11.7)   

3 23 (24.2) 20 (21.3)   

4 12 (12.6) 18 (19.1)   

≥5 16 (16.8) 8 (8.5)   

Gestational Age     

37 - 38 32 (3.7) 33 (35.1) 6.269 0.099 

38.1 - 39 31 (32.6) 17 (18.1)   

39.1 - 40 23 (24.2) 34 (36.2)   

>40 9 (9.5) 10 (10.6)   

*Fisher’s exact test used, **Independent sample t-test used. 
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Table 1 above shows the socio-demographic/obstetric characteristics of partic-
ipants. This showed no significant difference in any of the parameters between the 
two study groups. Thus, the participants in this study were comparable in the 
above characteristics. 
 
Table 2. Duration of labour among the study groups. 

Stage of labour 
Paracetamol (N = 95) 

Mean ± SD (mins) 
Tramadol (N = 94) 
Mean ± SD (mins) 

T test 
P 

value 95% CI 

First stage 176.3 ± 105.7 215.9 ± 120.8 2.393 0.018 7.04 - 72.16 
Second stage 23.0 ± 13.2 24.7 ± 16.4 0.808 0.420 −2.57 - 5.97 
Third stage 7.5 ± 2.19 7.9 ± 1.41 2.341 0.020 0.06 - 0.74 

Total labor duration 206.3 ± 121.09 248.6 ± 138.61 2.384 0.018 7.57 - 75.83 
 

Table 2 shows the duration of labour among the two study groups. There is a 
statistically significant difference between the two groups in the first and total du-
ration of labour. 
 
Table 3. Maternal side effects of the trial drugs. 

Maternal 
Side Effects 

Paracetamol  
(n = 95) 

Tramadol  
(n = 94) 

Fisher’s-test P-value 

Nausea 2 (2.1) 4 (4.3) 0.711 0.442 
Vomiting 5 (5.3) 6 (6.4) 0.112 0.766 
Sedation 1 (1.3) 10 (10.6) 1.869 0.188 
Dizziness 0 (0.0) 2 (2.1) 2.044 0.243 

 

Table 3 shows the maternal side effects of the trial drugs with no significant 
difference between the two groups. 

 
Table 4. Apgar score of neonates in the paracetamol and tramadol groups. 

Neonatal 
Side Effects 

Paracetamol 
(n = 95) 

Tramadol 
(n = 94) 

t-test P-value 95% CI 

1 min 7.7 ± 1.3 7.8 ± 1.2 0.554 0. 636 −0.26 - 0.46 
5 min 9.6 ± 0.7 9.7 ± 0.5 1.133 0.204 −0.07 - 0.27 

 
Table 4 shows the perinatal outcomes among the two study groups. There was 

no statistically significant difference in the proportions of the Apgar scores of the 
newborns at the first minute and at the fifth minute. 

 
Table 5. Patient’s satisfaction following labour analgesia. 

Level of Satisfaction 
Medication Administered 

χ2 p-value Tramadol  
(n = 94) 

Paracetamol 
(n = 95) 

Very satisfied 17 (18.1) 27 (28.4) 7.069 0.132 

Satisfied 46 (48.9) 35 (36.8)   
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Continued 

Neither unsatisfied nor satisfied 21 (22.3) 18 (18.9) 

  Unsatisfied 7 (7.4) 6 (6.3) 

Very unsatisfied 3 (3.2) 9 (9.5) 

 

Table 5 showed no significant difference in the maternal satisfaction between 
the two groups. 

4. Discussion 

The socio-demographic and obstetric characteristics of the two study groups were 
similar with no statistically significant difference between groups. This implies 
that the participants were evenly distributed between groups thereby eliminating 
sociodermographic characteristics as a cofounding variable. 

There was a statistically significant reduction in the duration of first stage of 
labour in the paracetamol group when compared with the tramadol group but no 
significant difference in the duration of second and third stages of labour. Also, 
the total duration of labour was reduced in participants who received paracetamol 
when compared to the tramadol group and this difference was statistically signif-
icant. The difference in the duration of the first stage of labour can be deduced 
from the effect of tramadol as an opioid derivative causing sedation thereby lead-
ing to reduced mobility of women in labour which could lengthen the labour du-
ration as shown in a Cochrane review by Lawrence et al. [19] Lawrence et al. noted 
that walking and upright positions in the first stage of labour reduced the length 
of labour, the risk of caesarean birth, the need for epidural, and does not seem to 
be associated with negative effects on mothers’ and babies’ well being. [19] This 
was similar to studies by Dwidmuthe et al., [20] and Mohan et al. [21] in India 
that showed a significant decrease in duration of first stage of labour in the para-
cetamol group as compared to the tramadol. Studies by Lallar et al. [12], Bishnu 
et al. [22] and Marwah et al. [23] in India also observed significant reduction in 
the duration of 1st, 2nd and 3rd stages of labour after administration of intravenous 
paracetamol, hence total duration of labour was reduced in participants who re-
ceived paracetamol as compared to tramadol group. Also, Rawat et al. found that 
1000 mg of paracetamol shortened the duration of labour when compared with 
placebo [24]. Apgar scores of neonates at first and fifth minute were normal be-
tween the two groups and no significant difference between paracetamol and tra-
madol groups. This was similar to findings reported in Iran and India [2]. 

Sedation was the commonest side effect in the tramadol group (10.6%) followed 
by vomiting (6.4%) and nausea (4.3%). This finding was not statistically signifi-
cant. Studies in India by Lallar et al. [12] also showed that there was higher pro-
portion of women with nausea and vomiting in the tramadol group. 

The study showed that out of the 189 participants, only 13 (12.7%) expressed 
their dissatisfaction to the drugs used in the study, out of which 7 (7.4%) were in 
tramadol group as and 6 (6.3%) in paracetamol group. Eighty one (85.7%) were 
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satisfied out of which 35 (36.8) were in paracetamol group and 46 (48.9%) were in 
tramadol group. Forty-four parturients were very satisfied with the drugs; 27 
(28.4%) were in paracetamol group while 17 (18.1%) were in tramadol group. 
There was no statistically significant difference in the degree of satisfaction be-
tween the two groups (p-value = 0.132). Rehman et al. [25] also noted more par-
ticipants in the paracetamol group were slightly more satisfied than tramadol 
group though this was not statistically significant. This was similar to study by 
Aimhaku et al. [26] that showed no statistical significance in maternal satisfaction 
among the two groups. This showed that paracetamol was equally as satisfying as 
commonly used tramadol in labour.  

5. Conclusion 

Paracetamol shortened the length of labour more and had fewer maternal ad-
verse effects than tramadol; however neonatal outcome of both the drugs were 
favourable. 

6. Limitations 

This study was an open label study with subjectivity in patients reported out-
comes. maternal side effects and maternal satisfaction may not be accurately re-
ported with the experimental drug. 
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