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Abstract
Introduction. Morning stiff ness (MS) is the hallmark of rheumatoid arthritis (RA) and it has 
important implications on daily life of the patients. There are confl icting reports of its association 
with disease activity.

Methods. This observational study included 125 patients with seropositive RA from Health Care 
Center, Visoko. We obtained data on patient’s gender and age, duration of RA, pain in hands and 
feet, MS and its duration, hospital admission, blood pressure, laboratory values and treatment 
modalities.

Results. MS lasted up to 30 minutes in 71 (56.8%) patients, 30 to 60 minutes in 40 (32%) 
patients, and more than 60 minutes in 14 (11.2%) patients. There was no diff erence in the du-
ration of MS between genders. Patients with longer MS were younger and had a longer duration 
of illness. Patients with MS longer than 30 minutes had higher blood pressure and cholesterol le-
vels. ESR in the second hour and CRP correlated with a duration of MS. Patients on methotrexate 
had a longer duration of MS. No signifi cant diff erences in the duration of MS were observed for 
lefl unomide, corticosteroids and supportive treatment modalities.

Conclusion. Duration of MS correlates with RA disease activity and remains an important bur-
den for patients. Usage of newer treatment options, such as biologic disease-modifying antirhe-
umatic drugs (DMARDs), may be required.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic syste-
mic infl ammatory disease aff ecting aro-
und 1% of the world population. It is more 

common in women than men, with peak inci-
dence around 50 years of age. It is assumed 
that RA develops in genetically predisposed 
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individuals exposed to an external factor that 
triggers an autoimmune reaction (1, 2).

Clinical features of RA include constitutio-
nal symptoms, joint pain and swelling pre-
dominantly and symmetrically aff ecting the 
small joints of the hands and feet, although 
other joints lined by a synovial membrane 
may be aff ected (1, 3).  The hallmark of RA 
is morning joint stiff ness lasting longer than 
an hour, which is described as a limitation of 
motion after a period of rest (1, 4). Howe-
ver, this is not specifi c to RA, and this fi nding 
can be present in other infl ammatory joint 
disorders (3). It can be explained by  the cir-
cadian rhythm of pro-infl ammatory cytoki-
nes like the tumor necrosis factor (TNF) and 
interleukin-6 (IL-6) (5). Morning stiff ness 
(MS) may temporarily improve with active 
exercise and heat application (1).

MS is no longer included in classifi cation cri-
teria for RA, last published by the Ameri-
can College of Rheumatology (ARC) and the 
European Alliance of Associations for Rheu-
matology (EULAR) in 2010, but physicians 
still use it to help diff erentiate infl amma-
tory arthritis from degenerative arthri-
tis (6). There are confl icting reports of its 
association with disease activity, but there 
is evidence that MS is associated with local 
joint infl ammation and elevated markers 
of systemic infl ammation (7-9).  It has an 
important impact on everyday activities and 
the well-being of patients with RA. It is the 
most common reason for early retirement 
of patients with RA (10). Previous studies 
showed that in the arthralgia preceding cli-
nical arthritis, MS already refl ects systemic 
and subclinical joint infl ammation (11).

The aim of this study was to determine the 
signifi cance of MS in patients with RA, es-
pecially its association with disease activity.

METHODS

Patients and study design 

 This observational study included 125 pati-
ents from  the Public Institution “Health Care 

Center” Visoko. We collected data from the 
medical records of the patients with seropo-
sitive RA in the year 2022.

Methods

We obtained data on the following: patient’s 
gender, age, duration of RA, pain in hands 
and feet, morning stiff ness and its durati-
on, hospital admission, systolic and diastolic 
blood pressure. We obtained data on labora-
tory values: erythrocyte sedimentation rate 
(ESR) in the 1st hour, ESR in the 2nd hour, 
white blood cell (WBC) count, red blood 
cell (RBC) count, hemoglobin, hematocrit, 
mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MCH), mean cor-
puscular hemoglobin concentration (MCHC), 
platelets, fasting blood glucose, urea, cre-
atinine, cholesterol, triglycerides, aspartate 
aminotransferase (AST), alanine aminotran-
sferase (ALT), C-reactive protein (CRP). We 
collected data on the following treatment 
modalities: methotrexate, lefl unomide, cor-
ticosteroids, non-steroidal anti-infl amma-
tory drugs (NSAIDs), topical NSAIDs, pro-
tein pump inhibitors (PPIs), vitamin D, 
glucosamine chondroitin, pomegranate 
extract supplement, omega-3 fi sh oil, calci-
um, herbal gel.

Statistical Methods

Data analysis was performed using the SPSS 
Windows software package (version 25, 
SPSS Inc., Chicago, Illinois, USA) and Micro-
soft Excel (version 2311 of Microsoft Corpo-
ration, Redmond, WA, USA). Mann-Whitney 
U test was used to assess diff erences in the 
duration of MS based on gender, hospital 
admission and treatment modalities. The 
eff ect size was small for r=0.10-0.29, mo-
derate for r=0.30-0.49, large for r=0.5-1.0. 
To assess diff erences in the duration of MS 
based on laboratory values, patient’s age, 
duration of illness and blood pressure, we 
used the Kruskal Wallis test. The level of 
statistical signifi cance was set at p <0.05.
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RESULTS

Basic patient information

Most patients were female, 91 (72.8%). 
There were 34 (27.2%) male patients. The 
mean age was 62.3±11.4 years (range 43-
100 years). The mean duration of RA was 
5.3±1.8 years (range 1-10 years).

Regarding symptoms , all patients reported 
pain in hands and feet and MS. MS lasted up 
to 30 minutes in 71 (56.8%) patients, 30 to 
60 minutes in 40 (32%) patients, and more 
than 60 minutes in 14 (11.2%) patients. 
124 (99.2%) patients had swollen joints. 44 
(35.2%) patients were admitted to the hos-
pital due to rheumatoid arthritis.

 There was no diff erence in the duration of 
MS between genders (U=1514, z=-0.20, 
p=0.83, r=0.01). Patients with MS lon-
ger than 30 minutes were younger (Me-
dian (Mdn) of 67 years for patients with 
MS<30min vs Mdn of 55 years for patients 
with MS 30-60min), χ2=30.39, p<0.001. 
Patients with longer MS had a longer dura-
tion of illness (χ2=54.67, p<0.001).

Patients with MS > 30 min had higher sys-
tolic BP (Mdn=140mmHg) and diastolic BP 
(Mdn=90mmHg), χ2=36.70, p<0.001 and 
χ2=22.50, p<0.001, respectively.

Hospitalized patients had a longer duration 
of MS (U=1035, z=-4.36, p<0.001, r=0.38).

Laboratory values and duration of 
morning stiffness

 Comparations of laboratory values based on 
the duration of MS are presented in Table 1. 
Patients with longer MS had higher ESR in 
the second hour (χ2=7.73, p=0.02). Patients 
with MS> 30 min had higher CRP (Mdn=11 
mg/L vs 9mg/L; χ2=6.16, p=0.04) and 
higher cholesterol (Mdn=6 vs 5.5 mmol/L; 
χ2=6.44, p=0.04).

Patients with MS > 60 min had higher urea 
blood nitrogen (Mdn=6.05 vs 5.65 mmol/L; 
χ2=6.62, p=0.03). ALT was signifi cantly 
higher in patients with MS 30-60 minutes 
compared to patients with shorter or longer 
duration of MS (Mdn=22 U/L vs 19 U/L), 
χ2=6.57, p=0.03.

Mdn for patients with 
morning stiff ness <30 

min (n=71)

Mdn
for patients with morning 

stiff ness 30-60 min (n=40)

Mdn
for patients with morning 
stiff ness >60min (n=14)

χ2 Df P

ESR in the 1st hour 27 mm 30.5 mm 34.5 mm 4.30 2 0.11
ESR in the 2nd hour 55 mm 62 mm 70.5 mm 7.73 2 0.02
WBC count 7×1012/L 7.05×1012/L 5.95×1012/L 3.71 2 0.15
RBC count 4.5×1012/L 4.55×1012/L 4.4×1012/L 0.97 2 0.61
Hemoglobin 136 g/L 137 g/L 133.5 g/L 2.20 2 0.33
Hematocrit % 0.41 L/L 0.40 L/L 0.39 L/L 2.31 2 0.31
MCV 88.5 fL 88.8 fL 89.15 fL 1.77 2 0.41
MCH 29.8 pg 29.9 pg 29.8 pg 0.28 2 0.86
MCHC 336 g/L 340 g/L 341 g/L 0.63 2 0.72
Platelets 277×109/L 293×109/L 299×109/L 2.32 2 0.31
Fasting blood glucose 5.5mmol/L 6.05mmol/L 6.35mmol/L 2.98 2 0.22
Urea 5.4mmol/L 5.65mmol/L 6.05mmol/L 6.62 2 0.03
Creatinine 72 µmol/L 74.5µmol/L 73 µmol/L 0.33 2 0.84
Cholesterol 5.5mmol/L 6 mmol/L 6 mmol/L 6.44 2 0.04
Triglycerides 2.3mmol/L 2.85mmol/L 2.8mmol/L 1.90 2 0.38
AST 20 U/L 25 U/L 22 U/L 4.80 2 0.09
ALT 19 U/L 22 U/L 19 U/L 6.57 2 0.03
CRP 9 mg/L 11 mg/L 11.5 mg/L 6.16 2 0.04

Table 1. Comparing laboratory values between patients based on duration of their morning stiffness.

Mdn-median; ESR-erythrocyte sedimentation rate; WBC-white blood cell; RBC-red blood cell; MCV-mean corpuscular volume; 
MCH-mean corpuscular hemoglobin; MCHC-mean corpuscular hemoglobin concentration; AST-aspartate aminotransferase; ALT-
alanine aminotransferase; CRP- C-reactive proteine; χ2   Chi-Square; Df - Degree of freedom;  p -level of signifi cance.
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Treatment and duration of morning 
stiffness

Patients on methotrexate had longer du-
ration of MS (U=1449, z=-2.74, p=0.006, 
r=0.24). No signifi cant diff erences in the 
duration of MS were observed for lefl uno-
mide, corticosteroids, and supportive phar-
macological and non-pharmacological treat-
ment (Table 2).

DMARDs. Since evidence confi rms that bio-
logic DMARDs markedly improve MS, this 
could be one of the reasons why there is 
a higher burden of MS in patients with a 
longer duration of illness in our study (15). 
These drugs should be more accessible in 
Bosnia and Herzegovina to improve RA dis-
ease activity and symptom control (16).

We identifi ed an inverse correlation between 
age and duration of MS, with younger pati-
ents having longer MS. Higher burden of MS 
in younger patients was previously reported 
(13). MS may be more noticeable in youn-
ger patients, as it may impact their daily ac-
tivities more (13).

Previous reports suggest that patients with 
RA have higher average blood pressure 
compared to patients without RA, and our 
results indicated that patients with MS lon-
ger than 30 minutes have higher blood pre-
ssure, with its median in values diagnostic 
for hypertension (17, 18). Infl ammation has 
its role in the pathogenesis of hypertension, 
including pro-infl ammatory cytokines like 
TNF-α and IL-6, whose circadian elevation 
is also considered responsible for MS, which 
may explain this correlation (19). A similar 
concept can be applied to explain why pa-
tients with MS longer than 30 minutes had 
higher cholesterol levels, since cholesterol 
is linked to chronic infl ammation (20). Pa-
tients with MS longer than 60 minutes had 
higher urea levels, and previous studies 
have shown that uremic toxins increase the 
levels of TNF-α and IL-6 and cause an exa-
cerbation of the infl ammatory state, but it 
should be noted that urea levels were still in 
the reference range in patients with longer 
MS duration in our study (21).

Since patients on methotrexate had a lon-
ger duration of MS, the question remains as 
to why methotrexate, being a standard of 
care for patients with RA, is not suffi  cient for 
symptom control and if other treatment mo-
dalities should be tried. One of the possible 
explanations may be poor patient complian-
ce. CAPRA-1 and CAPRA-2 studies showed 
that the evening administration of modifi ed-

Mann-Whitney U z P R

Methotrexate 1449 -2.74 0.006 0.24

Lefl unomide 1421 -0.23 0.81 0.02

Corticosteroids 879 -0.31 0.75 0.02

NSAID 626 -0.93 0.35 0.08

Topical NSAID 1207 -1.22 0.22 0.10

PPI 787 -0.32 0.74 0.02

Vitamin D 1710 -0.30 0.75 0.02

GC 1075 -0.70 0.48 0.06

Pomegranate extract 
supplement 1065 -0.49 0.62 0.04

Omega-3 fi sh oil 607 -0.19 0.84 0.01

Calcium 1276 -0.31 0.75 0.02

Herbal gel 780 -0.38 0.69 0.03

Table 2. Duration of morning stiffness based on treatment mo-
dalities.

NSAID-non-steroidal anti-infl ammatory drug; PPI-proton 
pump inhibitor; GC-glucosamine chondroitin

DISCUSSION

Higher ESR and CRP were found in patients 
with longer duration of MS, which goes in fa-
vor that MS is correlated with RA disease ac-
tivity. Correlation between ESR and MS was 
also confi rmed in the QUEST-RA study (12).

As previously reported, we confi rmed no si-
gnifi cant diff erence in MS duration between 
genders (12, 13). Large QUEST-RA database 
suggested no correlation between MS dura-
tion and duration of illness, while we found 
longer MS in patients with a longer duration 
of RA. On the contrary, the Japanese study 
reported that MS duration was higher in pa-
tients with a shorter duration of illness (14). 
Patients in our study were not treated with 
the biologic and targeted synthetic disease-
modifying antirheumatic drugs  (DMARDs); 
rather, they were treated with conventional 
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release prednisone alleviates MS, by redu-
cing the nocturnal levels of pro-infl amma-
tory cytokines (22, 23). We did not confi rm 
the diff erence in MS duration for patients on 
glucocorticoid treatment, however, our pati-
ents were prescribed standard methylpred-
nisolone or prednisone to be taken in the 
morning. 

It is diffi  cult to alleviate stiff ness with stan-
dard treatment, and usage of newer tre-
atment options, such as biologic DMARDs, 
may be required. Reducing both systemic 
and local infl ammation should be the focus.

Our study has several limitations. First, our 
sample size is small, and conducting more 
detailed research, especially randomized 
controlled studies, is necessary. It is not 
specifi ed how long the patients were on a 
particular treatment before data collection, 
and whether they were taking treatment re-
gularly. We did not report MS severity, which 
can be assessed using a numerical rating 
scale or the visual analogue scale (VAS). MS 
severity showed a stronger correlation with 
measures of disease activity than a duration 
of MS, although its assessment can be more 
subjective and it can overestimate the actu-
al data (8, 24, 25). Also, we did not correla-
te the duration of MS with other patient-re-
ported outcomes, such as physical function 
and pain. It was previously found that the 
duration of MS correlated better with func-
tional disability than with ESR and swollen 
and tender joint counts (12, 26).

REFERENCES
1. Ranatunga SKM. Rheumatoid arthritis (RA) [In-

ternet]; [reviewed 2024 Sept 15]. Available from: 
https://emedicine.medscape.com/ article/331715-
overview.

2. Van der Woude D, van der Helm-van Mil AHM. 
Update on the epidemiology, risk factors, and 
disease outcomes of rheumatoid arthritis. Best 
Pract Res Clin Rheumatol. 2018;32(2):174-87. 
doi:10.1016/j.berh.2018.10.005

3.  Baker JF. Diagnosis and diff erential diagnosis of 
rheumatoid arthritis, UpToDate. [Internet]; [re-
viewed 2024 Sept 15]. Available from: https://
www.uptodate.com/contents/diagnosis-and-diff e-
rential- diagnosis-of-rheumatoid-arthritis/print.

CONCLUSION

Duration of MS correlates with RA disease 
activity, systolic and diastolic blood pressure 
and cholesterol levels. Shorter MS duration 
was not associated with observed treatment 
modalities. MS in RA remains an important 
burden for patients, and its monitoring sho-
uld be continued in clinical practice and re-
search studies.

Acknowledgment: None.

Declaration of patient consent: Infor-
med consent was obtained from all partici-
pants in the study.

Authors’ Contributions: Conceptualiza-
tion: Nejra Mlaco-Vrazalic, Alen Omanovic. 
Formal analysis: Nejra Mlaco-Vrazalic, Alen 
Omanovic, Sejla Ceric, Amela Sofi c, Akif 
Mlaco. Project administration: Nejra Mlaco-
Vrazalic, Alen Omanovic, Anela Dinar-Mo-
stic. Resources: Nejra Mlaco-Vrazalic, Alen 
Omanovic, Anela Dinar-Mostic, Sejla Ceric, 
Amela Sofi c, Akif Mlaco. Software: Nej-
ra Mlaco-Vrazalic. Supervision: Akif Mlaco. 
Visualization: Nejra Mlaco-Vrazalic, Alen 
Omanovic, Sejla Ceric, Amela Sofi c. Writing 
– original draft: Nejra Mlaco-Vrazalic, Alen 
Omanovic, Anela Dinar-Mostic, Amela Sofi c. 
Writing – review & editing: Sejla Ceric, Akif 
Mlaco, Amela Sofi c.

Financial support and sponsorship: The-
re was no funding.

Confl ict of interest: The authors have not-
hing to disclose.

4. Sparks JA. Rheumatoid arthritis. Ann Intern 
Med. 2019;170(1):ITC1-ITC16 doi: 10.7326/
AITC201901010.

5. Straub RH, Cutolo M. Circadian rhythms in rheu-
matoid arthritis: implications for pathophysiology 
and therapeutic management. Arthritis Rheum. 
2007;56(2):399-408. doi: 10.1002/art.22368

6. Aletaha D, Neogi T, Silman AJ, Funovits J, Fel-
son DT, Bingham CO et al. 2010 Rheumato-
id arthritis classifi cation criteria: an American 
College of Rheumatology/European League Aga-
inst Rheumatism collaborative initiative. Arthri-
tis Rheum. 2010;62(9):2569-81. doi: 10.1136/
ard.2010.138461



68

Sarajevo Medical Journal, Volume 1, Number 2, December 2024

7. Boer AC, Boeters DM, Niemantsverdriet E, van der 
Helm-van Mil A. Contribution of tenosynovitis of 
small joints to the symptom morning stiff ness in pa-
tients presenting with undiff erentiated and rheuma-
toid arthritis. Scand J Rheumatol. 2020;49(3):181-
5. doi: 10.1080/03009742.2019.1696404

8. Boers M, Buttgereit F, Saag K, Alten R, Grahn A, 
Storey D, et al. What is the relationship between 
morning symptoms and measures of disease acti-
vity in patients with rheumatoid arthritis. Arthri-
tis Care Res (Hoboken). 2015;67(9):1202-9. doi: 
10.1002/acr.22592

9. Sierakowski S, Cutolo M. Morning symp-
toms in rheumatoid arthritis: a defi ning cha-
racteristic and marker of active disease. 
Scand J Rheumatol Suppl. 2011;125:1-5. doi: 
10.3109/03009742.2011.566433

10. Mattila K, Buttgereit F, Tuominen R. Impact of 
morning stiff ness on working behaviour and per-
formance in people with rheumatoid arthritis. Rhe-
umatol Int. 2014;34(12):1751-8. doi: 10.1007/
s00296-014-3040-0

11. Krijbolder DI, Wouters F, van Mulligen E, van der 
Helm-van Mil AHM. Morning stiff ness precedes the 
development of rheumatoid arthritis and associa-
tes with systemic and subclinical joint infl ammati-
on in arthralgia patients. Rheumatology (Oxford). 
2022;61(5):2113-8. doi: 10.1093/rheumatology/
keab651

12. Khan NA, Yazici Y, Calvo-Alen J, Dadoniene J, 
Gossec L, Hansen TM et al. Reevaluation of the 
Role of Duration of Morning Stiff ness in the Asse-
ssment of Rheumatoid Arthritis Activity. J Rheu-
matol. 2009;36(11):2435-42. doi: 10.3899/jrhe-
um.081175

13. Yazici Y, Erkan D, Peterson MG, Kagen LJ. Morning 
stiff ness: how common is it and does it correlate 
with physician and patient global assessment of 
disease activity. J Rheumatol. 2001;28(6):1468-9. 

14. Koike T, Harigai M, Inokuma S, Ishiguro N, Ryu 
J, Takeuchi T et al. Safety and eff ectiveness res-
ponses to etanercept for rheumatoid arthritis in 
Japan: a sub-analysis of a post-marketing survei-
llance study focusing on the duration of rheuma-
toid arthritis. Rheumatol Int. 2012;32(6):1511-9. 
doi: 10.1007/s00296-010-1784-8

15. Mok CC. Morning Stiff ness in Elderly Patients with 
Rheumatoid Arthritis: What is Known About the 
Eff ect of Biological and Targeted Agents. Drugs 
Aging. 2018 ;35(6):477-83. doi: 10.1007/s40266-
018-0548-0

16. Omanovic A, Mlaco-Vrazalic N, Mlaco A. Asso-
ciation of X-ray disease stage with basic patient 
data, laboratory values and treatment modalities 
in patients with seropositive rheumatoid arthri-
tis. Med Glas (Zenica).2024;21(2):281-5.  doi: 
10.17392/1728-21-02

17. Yu Z, Kim SC, Vanni K, Huang J, Desai R, Murphy 
SN et al. Association between infl ammation and 
systolic blood pressure in RA compared to patients 
without RA. Arthritis Res Ther. 2018;20(1):107. 
doi: 10.1186/s13075-018-1597-9

18. Liang X, Chou OHI, Cheung CL, Cheung BMY. Is 
hypertension associated with arthritis? The United 
States national health and nutrition examination 
survey 1999-2018. Ann Med. 2022;54(1):1767-
75. doi: 10.1080/07853890.2022.2089911

19. De Miguel C, Rudemiller NP, Abais JM, Mattson 
DL. Infl ammation and hypertension: new under-
standings and potential therapeutic targets. Curr 
Hypertens Rep. 2015;17(1):507. doi: 10.1007/
s11906-014-0507-z

20. O’Hagan R, Berg AR, Hong CG, Parel PM, Mehta 
NN, Teague HL. Systemic consequences of ab-
normal cholesterol handling: Interdependent 
pathways of infl ammation and dyslipidemia. 
Front Immunol. 2022;13:972140. doi: 10.3389/
fi mmu.2022.972140

21. Stockler-Pinto MB, Saldanha JF, Yi D, Mafra D, 
Fouque D, Soulage CO. The uremic toxin indoxyl 
sulfate exacerbates reactive oxygen species pro-
duction and infl ammation in 3T3-L1 adipose 
cells. Free Radic Res. 2016;50(3):337-44. doi: 
10.3109/10715762.2015.1125996

22. Buttgereit F, Doering G, Schaeffl  er A, Witte S, 
Sierakowski S, Gromnica-Ihle E et al. Effi  cacy of 
modifi ed-release versus standard prednisone to 
reduce duration of morning stiff ness of the jo-
ints in rheumatoid arthritis (CAPRA-1): a dou-
ble-blind, randomised controlled trial. Lancet. 
2008;371(9608):205-14. doi: 10.1016/S0140-
6736(08)60132-4

23. Buttgereit F, Mehta D, Kirwan J, Szechinski J, Boers 
M, Alten RE et al. Low-dose prednisone chronothe-
rapy for rheumatoid arthritis: a randomised clinical 
trial (CAPRA-2). Ann Rheum Dis. 2013;72(2):204-
10. doi: 10.1136/annrheumdis-2011-201067

24. Vliet Vlieland TP, Zwinderman AH, Breedveld FC, 
Hazes JM. Measurement of morning stiff ness in 
rheumatoid arthritis clinical trials. J Clin Epide-
miol. 1997;50(7):757-63. doi: 10.1016/s0895-
4356(97)00051-6

25. Orbai AM, Halls S, Hewlett S, Bartlett SJ, Leong 
AL, Bingham CO et al. More than just minutes of 
stiff ness in the morning: report from the omeract 
rheumatoid arthritis fl are group stiff ness brea-
kout sessions. J Rheumatol. 2015;42(11):2182-4. 
doi: 10.3899/jrheum.141172

26. Yazici Y, Pincus T, Kautiainen H, Sokka T. Morning 
stiff ness in patients with early rheumatoid arthritis 
is associated more strongly with functional disabi-
lity than with joint swelling and erythrocyte sedi-
mentation rate. J Rheumatol. 2004;31(9):1723-6.


