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Osteoarthritis (OA) is a chronic musculoskeletal disease 

which affects synovial joints and manifests in terms of 

degeneration of cartilage and bony hypertrophy. In 

developed countries, OA ranks among the top ten most 

common conditions with signi�cant health impact [1]. 

Osteoarthritis primarily affects the elderly, with the knee 

and hip joints most commonly affected. That is why OA is 

r a n k e d  � r s t  i n  t h e  m o s t  c o m m o n  f a c t o r  f o r 

musculoskeletal disability in the elderly [2]. Pain in OA is 
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thought to arise from capsular distention, periosteal 

elevation, synovial in�ammation and/or trabecular micro-

fractures. OA is becoming an increasingly signi�cant 

healthcare challenge due to the growing proportion of the 

elderly population [3]. The pattern of affected joints tends 

to vary by gender, with male more prone to hip OA while 

female is more likely to experience a more severe and poly-

articular form of disease. The speci�c area of the body 

involved in OA plays an important role in terms of pain and 
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Osteoarthritis (OA) has no de�nitive cure, and to improve the quality of life, analgesic 

medications are used.  Objectives: To evaluate ibuprofen and naproxen in elderly patients with 

knee osteoarthritis in terms of pain relief (primary outcome) and adverse effects (secondary 

outcome). Methods: This comparative analytical study was conducted at the Rheumatology 

Clinic of Shahida Islam Medical College and Hospital from June to November 2024. Following 

ethical approval, patients aged over 50 years with stage I–III knee OA willing to participate were 

included. Exclusion criteria were stage IV OA, systemic or rheumatologic co-morbidities (e.g., 

hypertension, diabetes), prior use of naproxen or ibuprofen within one month, and history of 

surgery within the past year. Results: A total of 310 participants were enrolled, equally divided 

between two groups: Naproxen Sodium (440/660 mg, n=155) and Ibuprofen (1200 mg, n=155). 

Both drugs signi�cantly reduced pain from baseline to day 7 post-medication, including pain at 

rest, on weight-bearing, during passive movements, morning stiffness, and pain throughout the 

day and night (p<0.01, assessed via Visual Analogue Scale). Conclusions: Minimal side effects 

were observed in both groups. Naproxen and ibuprofen were both effective and well-tolerated 

options for pain relief in elderly patients with knee OA.
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degree of disability [4]. For instance, if a person suffers OA 

of weight-bearing joints such as the knee and hip, the 

person may be immobilized, potentially reducing the 

quality of life. In comparison, OA of the inter-phalangeal 

joints of the hand might lead to less altered activities of 

daily living (ADL) [5]. The most common reason patients 

with OA seek medical help is to obtain analgesia during the 

night. Since there is no de�nitive cure for OA, current 

management primarily relies on analgesic medications, 

educating patients, pain relief, preser vation and 

o pt i m i z at i o n  of  j o i n t  f u n c t i o n  [ 6 ] .  We i g h t  l o ss 

encouragement is also advised to such patients in order to 

decrease stress on weight-bearing joints, which will help to 

reduce pain while increasing mobility [7]. Nonetheless, 

evidence supporting the e�cacy of various treatment 

strategies, both individual and in combination, is variable 

[8]. The �rst line of treatment in any pain condition is 

acetaminophen (paracetamol). A maximum of 4000 

mg/day is given to patients suffering from OA for pain relief. 

However, usually, pain relief is limited to paracetamol [9]. 

After failure or pain relief by paracetamol, the next line of 

drug is a non-selective non-steroidal anti-in�ammatory 

drug (NSAID), either naproxen 500 mg/day or ibuprofen 

1200 mg/day or in combination with acetaminophen [10]. 

The usual use of NSAIDs is as required rather than as a �xed 

daily dose. According to the American College of 

Rheumatology's Subcommittee on Osteoarthritis 

Guidelines, treatment for patients diagnosed with OA 

should begin with a low drug dose, which should only be 

increased if adequate symptomatic relief is not achieved 

[11, 12]. Even though published data in terms of the 

contribution of NSAIDs to in�ammation of joint pain and 

cartilage breakdown remains uncertain, there is rising 

evidence in terms of the role of OA-associated low-grade 

in�ammation for which NSAIDs might be an ideal choice for 

effective analgesia [13]. The e�cacy of NSAIDs in 

managing knee OA has been studied; however, their effects 

have been counterbalanced by the broader side effects of 

NSAIDs on the gastrointestinal tract [14]. Naproxen 

sodium, a non-selective NSAID, contains smaller naproxen 

particles compared to standard naproxen, resulting in a 

faster absorption rate. Naproxen is available over-the-

counter  (OTC)  at  doses of  275 mg and 550 mg. 

Recommended OTC dose for naproxen sodium is 220 mg 

every 8 to 12 hours with a maximum daily dosage of 660 mg 

up to 7 days. In elderly individuals greater than 65 years old, 

the recommended naproxen dose is one 220 mg tablet 12 

hourly, with a total daily dose of 440 mg [15]. The maximum 

dosage of over-the-counter ibuprofen is 1200 mg/day. The 

e�cacy of both naproxen sodium and ibuprofen is reported 

and recommended in rheumatologic conditions, including 

OA, in addition to dysmenorrhea and dental pain as well [16]. 

M E T H O D S

This comparative analytical study was conducted at the 

Rheumatology Clinic of Shahida Islam Medical College and 

Hospital for a period of six months from June 2024 to 

November 2024. After ethical approval from the Ethical 

R e v i e w  C o m m i t t e e  o f  t h e  h o s p i t a l ,  I R B  n o : 

SIMC/ET.C/00020/24, diagnosed patients with OA (OA of 

stage I to III) above 50 years of age, willing to participate in 

the study were included through consecutive sampling 

while patients with stage IV OA or with other systemic or 

rheumatologic co-morbidities such as hypertension and 

diabetes were excluded. Patients already on naproxen 

sodium and ibuprofen or a history of taking either of the two 

drugs within the last month were also excluded. Any patient 

with a history of surgery within the past year was also 

excluded. The sample size was calculated using G-Power 

software for sample size calculation. Keeping the test to be 

applied at a paired t-test (matched pairs) and the following 

criterion, the sample size came out to be 147. However, due 

to consecutive sampling, a slightly higher sample size for 

each group was included, viz. 155 in each group [18]. t-tests 

- Means: Difference between two dependent means 

(matched pairs). Analysis (A priori): Compute required 

sample size. Input (Tail)s: Two, Effect size dz = 0.3, α err 

prob=0.05 and Power (1-β err prob) = 0.95. Output (Non-

centrality parameter, δ): = 3.6373067, Critical t = 1.9763457, 

Df = 146, Total sample size = 147 and Actual power = 

0.9508665. For diagnosis of OA, at least one of the following 

radiological feature were noted: narrowing of joint space, 

cyst formation in the knee joint, sub-chondral sclerosis or 

presence of marginal lipping or sub-chondral sclerosis. 

Current pain of patients or maximal pain on the visual 

analogue pain scale (VAS) at nighttime (where pain is 

highest) was recorded [3]. Patients were advised against 

using any medication/s which could interfere with pain 

evaluation or reduce the effects of NSAIDs. These included 

anti-in�ammatories or aspirin-containing medicines, or 

any other analgesic medicines such as H2 blockers, proton 

pump inhibitors, antacids, prostaglandin analogues and 

sucralfate. They were advised to consult with the clinician 
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In developing countries such as Pakistan, where the rate of 

OA is ever-increasing, coupled with enormous use of OTC 

drugs such as naproxen and ibuprofen regularly, this study 

tends to unveil whether the use of OTC ibuprofen and 

naproxen is effective in terms of pain relief and minimal 

side effects, especially in the high-risk population of OA, 

viz., the elderly [17]. 

This study aims to evaluate ibuprofen and naproxen in 

elderly patients suffering from knee OA in terms of pain 

relief. The primary outcome was to study the relief of pain, 

while secondary outcomes were the evaluation of adverse 

effects by the use of drugs. 
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whenever any symptom arose before taking any 

medication mentioned above. Informed consent was 

sought from each patient before inclusion in the study. 

Using a pre-designed proforma (annexure), data collection 

was carried out by the principal investigator. At follow-up, 

the principal investigator also �lled out the proforma. 

Patients were given a list of side effects (as reported in 

results) and any other side effects observed by them for the 

duration of follow-up. A pre-designed case-report form 

(CRF) was provided to the patients for recording any 

adverse drug reaction (ADR) and/or any drug-drug 

interaction (DDI), and was directed on how to �ll the form 

and bring it to their follow-up or whenever symptoms arose. 

Patients were randomly divided into an equal number of 

patients receiving naproxen and ibuprofen. A daily dose of 

naproxen sodium 660 mg in patients below 65 years, while 

440 mg in patients >65 years of age was advised [19], while 

ibuprofen 1200 mg all either age group was advised [20]. 

Treatment was advised for 7 continuous days, and then 

asked to return for follow-up. Knee pain was assessed at 

baseline and at follow-up as well. Pain assessment was 

carried out using VAS [21] (0-No pain, 1=Slight pain, 2=Mild 

pain, 3=Moderate pain, 4=Severe pain. The clinician 

assessed the degree of knee pain on three occasions, viz., 

at rest, on weight-bearing and on passive motion. Along 

with pain, patients were assessed for joint stiffness in the 

morning, during the day and at night. Each change in 

symptom/s was recorded both at baseline and one week 

after treatment on follow-up. For analysis of data, SPSS 

version 22.0 was used. For categorical data, frequency and 

percentages were used. For numerical data, the mean and 

standard deviation were reported. Data normality was 

assessed using the Shapiro-Wilk test. For comparison of 

baseline versus 7-day follow-up data of patients in each 

group, a paired t-test was applied, keeping p<0.05 as 

statistically signi�cant. 
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Table 1: Baseline Demographics of Patients Included in the Study 
(n=310)

The study included 310 participants, with an equal division 

between the two treatment groups: Naproxen Sodium 

(440/660 mg, n=155) and Ibuprofen (1200 mg, n=155). The 

mean age in the Naproxen group was 62.77 ± 11.67 years, 

while the Ibuprofen group had a slightly younger mean age 

of 61.59 ± 12.84 years. Weight and height were similar 

across groups, with Naproxen patients averaging 78.85 ± 

17.72 kg and 165.33 ± 8.98 cm, while the Ibuprofen group 

averaged 80.29 ± 18.22 kg and 167.6 ± 9.21 cm. The BMI 

values also aligned closely (Naproxen: 29.26 ± 8.2; 

Ibuprofen: 28.65 ± 8.58). Gender distribution was 

comparable, with male constituting 46.45% of the 

Naproxen group and 48.39% of the Ibuprofen group, while 

female accounted for 53.5% and 51.61%, respectively (Table 

1).

R E S U L T S

Variables
Naproxen Sodium

(440/660 mg), n=155
Ibuprofen (1200

 mg), n=155

61.59 ± 12.84

80.29 ± 18.22

167.6 ± 9.21

28.65 ± 8.58

75 (48.39 %)

80 (51.61 %)

62.77 ± 11.67

78.85 ± 17.72

165.33 ± 8.98

29.26 ± 8.2

72 (46.45 %)

83 (53.5 %)

Age (Years) Mean ± SD

Weight (kg)

Height (cm)

Gender
Male

Female

2BMI (kg/m )

Pain and Stiffness Improvement at Follow-Up: Both 

treatment groups showed marked improvement in pain and 

stiffness at the 7-day follow-up. For pain at rest, the 

Naproxen group showed a reduction from 3.2 ± 0.8 at 

baseline to 1.5 ± 0.6, while the Ibuprofen group improved 

from 2.9 ± 0.7 to 1.3 ± 0.5. Pain on passive movement 

decreased from 4.0 ± 0.9 to 2.1 ± 0.7 in the Naproxen group 

and from 3.8 ± 0.8 to 2.0 ± 0.6 in the Ibuprofen group. Pain on 

weight bearing reduced from 4.5 ± 1.0 to 2.7 ± 0.8 for 

Naproxen and from 4.2 ± 1.1 to 2.5 ± 0.7 for Ibuprofen. For 

morning stiffness, the mean values in the Naproxen group 

declined from 3.8 ± 0.7 to 1.9 ± 0.5, and in the Ibuprofen 

group from 3.5 ± 0.6 to 1.7 ± 0.4. Pain during the day 

lessened from 4.3 ± 0.6 to 2.3 ± 0.6 in the Naproxen group, 

and from 4.0 ± 0.7 to 2.1 ± 0.5 in the Ibuprofen group. 

Similarly, pain at night decreased from 3.6 ± 0.9 to 1.8 ± 0.7 

for Naproxen and from 3.3 ± 0.8 to 1.6 ± 0.6 for Ibuprofen 

(Table 2).

Table 2: Symptoms Improvement of Various Variables in Each 
Group at Baseline Vs 7th-Day Follow-Up (n=310) Assessed by 
Visual Analogue Scale

Variables

Naproxen
Sodiu (440/

660 mg) n=155,
Mean ± SD

Ibuprofen
(1200 mg) n=155,

Mean ± SD

p-
Value

Baseline

Follow up

Baseline

Follow up

Baseline

Follow up

Baseline

Follow up

Baseline

Follow up

Baseline

Follow up

Pain at Rest

Pain on Passive
Movement

Pain on Weight
Bearing

Morning
Stiffness

Pain During
Day

Pain at
Night

3.2 ± 0.8

1.5 ± 0.6

4.0 ± 0.9

2.1 ± 0.7

4.5 ± 1.0

2.7 ± 0.8

3.8 ± 0.7

1.9 ± 0.5

4.3 ± 0.6

2.3 ± 0.6

3.6 ± 0.9

1.8 ± 0.7

2.9 ± 0.7

1.3 ± 0.5

3.8 ± 0.8

2.0 ± 0.6

4.2 ± 1.1

2.5 ± 0.7

3.5 ± 0.6

1.7 ± 0.4

4.0 ± 0.7

2.1 ± 0.5

3.3 ± 0.8

1.6 ± 0.6

0.004

0.003

0.003

<0.001

0.002

<0.001

Findings show the frequency and percentage of side 

effects associated with each treatment group. The most 

commonly reported side effects in both groups included 

nausea, dyspepsia, and headache. The Naproxen group had 

a slightly higher frequency of nausea (12 cases, 34.3%) 

compared to the Ibuprofen group (10 cases, 28.6%). 
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with knee osteoarthritis, with only minimal adverse effects 
observed for each drug. 
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The results of the study indicated that both naproxen and 

ibuprofen were effective in reducing pain in various 

situations. Both naproxen sodium and ibuprofen were 

effective in reducing pain at baseline to follow up at the 7th 

post-medication day in terms of pain at rest, on weight 

bearing, on passive movements, morning stiffness, pain 

during the day and at night. A signi�cant difference was 

observed between the groups (p<0.01). Along with that, 

minimal side effects were reported with both drugs, all of 

which were tolerable. Similar reports have been reported in 

other studies as well, wherein the e�cacy of various 

NSAIDs compared to each other and with other lines of 

treatment for OA, such as opioids and COX-2 inhibitors, was 

evaluated [19]. In a study on patients administered 

naproxen sodium and ibuprofen, both demonstrated 

substantial superior pain relief for mild to moderate knee 

OA in comparison to placebo [20]. Improvement in pain 

intensity after 7 days of continuous treatment in this study 

was observed in between 35-45 %, contrasting with 30 % 

OA pain improvement in general [21]. In another study, 

although ibuprofen was effective in alleviating pain in knee 

OA, some of the side effects were found to be signi�cantly 

affected in patients [22]. In this regard, naproxen sodium 

was observed to be highly effective as well as tolerable in 

terms of side effects [23]. Likewise, results from daily 

evaluation of naproxen sodium and ibuprofen for reduction 

of pain-associated symptoms showed that for arthritic 

pain and control of pain, both ibuprofen and naproxen 

sodium were signi�cantly bene�cial in improving pain in 

comparison to placebo [24]. In terms of pain evaluation at 

night, naproxen was reported to show a greater tendency 

for improving pain, compared to ibuprofen, as evident by 

the lower pain on VAS by patients on naproxen when 

compared with ibuprofen [25]. The results were in line with 

the �ndings reported in this study. In this study as well, pain 

relief by naproxen sodium was reported to be for a longer 

duration than ibuprofen. The possible reason for this might 

be due to the longer half-life of naproxen sodium as 

compared to ibuprofen, thereby enabling sustained and 

optimal relief of pain [26]. The duration of action of 

naproxen sodium according to published data is long, 

ranging from 8 to 12 hours [27]. In comparison, the half-life 

of ibuprofen as reported in literature is around 4-6 hours. 

Therefore, the use of naproxen sodium for sustained and 

longer duration of pain relief might be vital in implications 

such as improving quality of life and day-to-day functioning 

in knee OA, as naproxen sodium is better than ibuprofen 

[28]. However, the overall pain relief between naproxen 

sodium and ibuprofen, as reported in studies, has been 

equal to each other more or less, with no statistically 

signi�cant difference between each other. The study 

highlighted both pain measurements at various timings 

and situations with the use of naproxen sodium and 

ibuprofen, both at baseline and at 7th –days follow up along 

with any side effects observed during the period. 

Dyspepsia was reported by 15 participants (42.9%) in the 

Naproxen group and 13 (37.1%) in the Ibuprofen group. 

Headache affected 9 participants (25.7%) in the Naproxen 

group, slightly lower than the 12 cases (34.3%) in the 

Ibuprofen group. Additional side effects, such as vomiting, 

dizziness, and edema, were observed in both groups with 

relatively lower frequencies and percentages (Figure 1).
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D I S C U S S I O N S

Figure 1: Side Effect Associated with Use of Naproxen Sodium Vs 
Ibuprofen (n=310)
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