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ABSTRACT

The aim of this paper is to determine the postoperative outcomes and mobility levels of patients by utilizing DEMMI scores. This is the first study addressing this
score in laparoscopic cholecystectomy. This cohort study was conducted at the King Fahad Hospital Al Hofuf and the National Guard Hospital in the Kingdom of
Saudi Arabia from January 2022 to January 2023 using a sample of old-age patients undergoing laparoscopic cholecystectomy (LC). The target population
comprised of 75 patients aged 50 years and older. Seventy-five patients were included in the study; the median age was 55, with a minimum age of 50 and a
maximum age of 72, resulting in a range of 22. The early DEMM I score has a median of 62, a minimum of 53, and a maximum of 100, yielding a range of 47.
Regarding the DEMM I score at discharge, the median was 85, with a minimum of 74 and a maximum of 100, resulting in a range of 26. DEMMI scores are a good
tool for assessing patients following laparoscopic cholecystectomy.
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1. Introduction

Gallbladder disease is a common surgical disorder, and the risk of
developing cholecystitis and cholelithiasis linearly increases among
old-age patients (Lo er af, 1996; Bingener er a/, 2003). For such
patients, laparoscopic cholecystectomy (LC) is the standard method of
treatment (Kim ez a/, 2018; Golden et a/ 1996; Fried er al, 1994).

In old-age patients, the preoperative risks factors (underlying health
conditions), the decision between emergency and elective LC, and
postoperative patient mobility levels are main factors affecting the
risk of postoperative complications (Majeski, 2004).

In assessing postoperative outcomes, the de Morton Mobility Index
(DEMMI) plays an essential role. It has been specifically developed
and validated for older patients hospitalized in ward settings (de
Morton eral, 2008a). The independent mobility of this index is a key
factor in predicting morbidity and determining hospital discharge
readiness for older patients (de Morton, 2008b).

There are many published articles about utilization of the DEMMI for
older medical and surgical patients (de Morton, 2008b). To the best
of our knowledge, no studies have investigated the association
between DEMMI and laparoscopic cholecystectomy.

Therefore, the objective of this study is to explore the DEMMI score
of old-age patients following LC.

2. Methodology

This cohort study was conducted at King Fahad Hospital Hofuf and
National Guard Hospital in the Kingdom of Saudi Arabia from
January 2022 to January 2023 with a sample of middle-aged patients
undergoing LC. The target population comprised of 75 patients aged
50 years and older who were scheduled for LC due to cholecystitis or
cholelithiasis. Those with pre-existing mobility or cognitive
impairments unrelated to the LC procedure or undergoing other
major concurrent surgeries were excluded. Data collection

encompassed demographic information (age, gender, BMI), clinical
history (diabetes, hypertension, etc.), surgical details (type of surgery,
operative time, anesthesia duration), and hospitalization duration.
The primary outcome was mobility, assessed using the DEMMI.
Secondary outcomes included length of hospital stay,
rehospitalization rates, and patient-reported outcomes. Assessments
of DEMMI scores were conducted early on postoperatively and at

discharge.

3. Statistical Analysis

The data underwent analysis utilizing the Statistical Package for the
Social Sciences (SPSS) version 26, developed by IBM Corp., Armonk,
NY. Descriptive statistics involved the examination of categorical
data through frequency tables and percentages, while continuous
variables were evaluated using metrics such as median and range.
Upon data exploration, it was determined that the distribution was
not normal. Consequently, nonparametric tests were utilized for
further investigation. The statistical tests, namely the Mann—Whitney
U test and the Kruskal—Wallis test, along with post-hoc analysis for
independent samples, were employed to examine associations
between continuous and categorical variables. A p value of 0.05 for a
95% confidence interval was considered significant.

4. Results

Seventy-five patients were included in the study and the median age
is 55, with a minimum of 50 and a maximum of 72, resulting in a
range of 22. The early DEMMI score has a median of 62, a minimum
of 53, and a maximum of 100, yielding a range of 47. Regarding the
DEMM I score at discharge, the median was 85, with a minimum of 74
and a maximum of 100, resulting in a range of 26. The gender
distribution reveals that females made up the sample’s majority,
constituting 77.3%, while males made up the remaining 22.7%. Body
mass index (BMI) categories illustrate a diverse range, with the
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majority of patients falling within the 35—40 range (57.3%) and the
remainder having a BMI below 35 (14.7%) or above 40 (28.0%). A
count of the number of attacks experienced prior to surgery shows a
relatively balanced distribution, with 28.0% having fewer than three
attacks, 44.0% reporting between three and ten attacks, and 28.0%
experiencing more than ten attacks. Time from the first attack to
surgery displays a spread across various intervals, with 30.7%
undergoing surgery within three months, 36.0% within 3-12
months, and 33.3% after more than 12 months. The majority of
surgeries were elective procedures (57.3%) as opposed to emergency
surgeries (42.7%). Operative and anesthesia times show variability,
with 62.7% of operations lasting over 90 minutes and an equivalent
percentage of anesthesia durations exceeding 90 minutes.

Regarding length of hospital stay, 53.3% of participants remained
hospitalized for more than 24 hours, while 32.0% were discharged
within 24 hours and 13.3% within 12 hours. In terms of
comorbidities, diabetes mellitus (DM) was present in 28.0% of
participants, while 26.7% had hypertension (HTN), as shown in Table
1.

Table 1: The frequencies and percentages of the different patients’ characteristics.

Variable Frequency Percent
F 58 773
Gender M 77 27
<35 1 14.7
Body mass index 35-40 43 57.3
>40 21 28
<3 21 28
Number of attacks before surgery 3-10 33 44
>10 21 28
<3 months 23 30.7
Time from first attack to surgery 3 —12 months 27 36
>12 months 25 333
Elective 43 57.3
Type of surgery Emergency 32 42.7
<45 minutes 8 10.7
Operative time 45 — 90 minutes 20 26.7
>90 minutes 47 62.7
<60 minutes 4 5.3
Anesthesia time 60 — 90 minutes 24 32
>90 minutes 47 62.7
<12 hours 10 13.3
Hospital stay <24 hours 24 32
>24 hours 40 533
N 54 72
bm Y 21 28

The Kruskal—Wallis test indicated a noteworthy association between
the number of attacks prior to surgery and early DEMMI scores (X 2(2)
= 9.192, p = 0.01). Patients experiencing fewer than 3 attacks
displayed a significantly lower MR (28.07) compared to those who
experienced 3 to 10 attacks (MR 45.64, p = 0.003). However, no
significant association was observed with DEMM I scores at discharge
(X2(2) =0.290, p =0.865) (Table 2) (Figures 1 and 2).

Furthermore, the Kruskal-Wallis test revealed a significant link
between the time from the first attack to surgery and early DEMMI
scores (X2(2) =6.266, p = 0.044). Patients undergoing surgery within
less than 3 months from the first attack demonstrated a lower MR
(31.28) compared to those undergoing surgery within 3 to 12 months
(MR 45.75, p = 0.016). However, no statistically significant
association was found with DEMMI scores at discharge (X2(2) =
0.502, p=0.778) (Table 2) (Figures 1 and 2).

Similarly, both early DEMMI scores (X2(2) = 43.685, p < 0.001) and
DEMMI scores at discharge (X2(2) = 23.184, p < 0.001) showed
significantly lower mean rank scores for operative times exceeding 90
minutes, anesthesia durations exceeding 90 minutes (early DEMMI:
X2(2) = 38.234, p <0.001; DEMM I at discharge: X2(2) = 20.311, p <
0.001), and hospital stays exceeding 24 hours (early DEMMI: X2(2) =
13.234, p = 0.001; DEMMI at discharge: X2(2) = 6.424, p = 0.04)
(Table 2) (Figures 1 and 2).

In addition, patients undergoing emergency surgery exhibited

significantly lower MR scores for both early DEMMI scores (U =
1,339, p < 0.001) and DEMMI scores at discharge (U = 1,093, p <
0.001) compared to those undergoing elective surgery, as revealed by
the Mann—Whitney U test (Table 2) (Figures 1 and 2).

Table 2: The associations between the patients’ variables and the early DEMMI score and DEMMI
score at discharge using Mann—Whitney U and Kruskal—-Wallis tests.

R Early DEMMI score DEMMI at discharge score
Variables — —
Test statistics (df) p value Test statistics (df) p value
Number of attacks | X2(2)=9.192 0010 X2(2)=0.290 0.865
Time from first X2(2)=6.266 0.044 X2(2)=0.502 0778
attack to surgery
Type ofsurgery U=1,339 <0.001 U=1,093 <0.001
Operative time | X2(2) =43.685 <0.001 X2@)=23.184 <0.001
Anesthesia
=38. 0.001 =20. 0.001
P X2(2)=38.234 < X2(2)=20311 <
Hospital stay X22)=13.234 0.001 X2Q2)=6424 0040

X2 is Chi square and U is the test statistics for the Mann—Whitney test.

Figure 1: The graphical rep ions of the M. ney U and Kruskal—Wallis tests, which
were used to test the association between patients’ variables and early DEMMI scores.
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5. Discussion

The de Morton Mobility Index (DEMMI) was developed and validated
through several reliability assessments. Studies examining the
reliability of instruments confirm the DEMMI's outstanding reliability,
with errors accounting for only around 9% of the scale width. This
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indicates that, when applied to an older acute general medical
population, the DEMMI demonstrates desirable dependability (de
Morton er al, 2008a). The study focused on evaluating the
effectiveness of the DEMMI in examining five variables influenced by
gender, BMI, DM, and HTN. This was done by comparing early DEMMI
scores and DEMMI scores at discharge in older patients undergoing
either elective or emergency LC. This cohort study involved 75 patients,
predominantly female (77.3%), with a median age of 55. A notable
57.3% of these patients had a BMI between 35 and 40, highlighting
high rates of obesity and overweight conditions in the group.
Additionally, a significant number of patients had DM (28%) and HTN
(26.7%). The study's findings were contrasted with another study
indicating no significant differences in operative and postoperative
outcomes due to obesity with regard to similar surgical procedures
(Nassar er al, 2022). This study identified a significant correlation
between DEMMI scores and the frequency of attacks before surgery,
revealing that fewer attacks led to higher scores. Additionally, a shorter
interval between the first attacks and surgery correlated with increased
scores. On the contrary, extended hospital stays over 24 hours resulted
in lower scores both initially and at discharge. An additional report
highlighted the benefits of early LC in acute cholecystitis, including safer
procedures and potentially shorter hospital stays (Gurusamy er al,
2013). However, diabetic patients had higher morbidity rates, though
this did not affect surgery duration or hospitalization length (Bedirli e
al, 2001). Our study predominantly featured elective procedures
(57.3%), highlighting their planned nature. Conversely, emergency
surgeries correlated with lower mean rank scores and, thus, lower
DEMMI scores both upon initial assessment and upon discharge
compared to elective surgeries. Additionally, surgeries and anesthesia
lasting over 90 minutes were significantly tied to lower DEMMI scores.
Complementing this, another study discovered that aging was
significantly related to increased complications in both elective and
emergency LC, with the impact varying based on the urgency of the
procedure (Kamarajah er al, 2020). These results underscore the
importance of considering surgical variables, the number of attacks, and
the time before surgery when predicting early functional outcomes.
Longer hospital stays, anesthesia durations, and surgical times were
associated with poorer functional outcomes. Emergency procedures
were linked to lower functional scores, highlighting the significance of
careful consideration in such situations.

5.1. Limitations, Strengths, and Recommendations:

This study’s limitations include its relatively small sample size and
lack of analyses of social and demographic factors. Our study’s
strength is that it is the first study to evaluate DEMMI scores in
patients undergoing LC, marking a significant contribution to the
existing literature and expanding our knowledge in this area.

6. Conclusion

To our knowledge, this is the first study to investigate the efficacy of
applying the DEMMI to a middle-aged population, although it has
been applied to the geriatric population. It also focused on patients
post LC. The limitation of the study may be its relatively low cohort.
However, future studies with larger cohorts would be beneficial in

highlighting the efficacy of applying this index to such patients.

Biographies
Saleh Abdulrahman Almulhim, MBBS

Department of Family Medicine, National Guard Hospital, Al-Ahsa, Saudi Arabia,
00966541318849, Saleh-1248@hotmail.com

Saleh is a family medicine resident at King Abdulaziz National Guard
Hospital in Al-Ahsa. He graduated from King Faisal University in Al-

Ahsa in 2021. He has a passion for increasing awareness among
community members about healthy lifestyles and the importance of
early screening, disease prevention, and health promotion. He has
participated in many medical research projects that have improved
community health. He also regularly participates in various voluntary
activities that contribute to enhancing the health of community
members.

ORCID: 0000-0002-7088-7693

Mounther Mohammed AlNaim, MBBS, SBFM, ABFM

Department of Family Medicine, National Guard Hospital, Al-Ahsa, Saudi Arabia,
00966582915666, Dr.monther.alnaim@gmail.com

Mounther is a family medicine physician who graduated from the
Medicine and Surgery College and King Faisal University, Al-AhsaHe
is on the Saudi Board of Family Medicine and the Arab Board of
Family Medicine. He has worked as a consultant of family medicine
and as a trainer for the Family Medicine Saudi Board Residency
Program at King Abdulaziz Hospital for the National Guard of Health
Affairs. He is a member of three societies (“walking and running
association”, the NAQAA Association, and the Association for Social
Awareness and Rehabilitation).

ORCID: 0000-0002-6043-4869

Abdullah Ahmed Alabdrabulridha, MBBS

Surgery Department, College of Medicine, King Faisal University, Al-Ahsa, Saudi
Arabia, 00966543229719, abdullah.a.alridha@gmail.com

Abdullah Alabdrabulridha is a highly motivated medical student at
King Faisal University, demonstrating a robust academic journey and
a burgeoning research portfolio. Abdullah's dedication to advancing
healthcare knowledge is evident through his ongoing research
pursuits and commitment to excellence in both academic and
extracurricular activities. Abdullah Alabdrabulridha has participated
in many academic activities inside and outside of the medical college
of King Faisal University. He has also presented a surgical paper at a
local scientific conference in Saudi Arabia. Abdullah Alabdrabulridha
is a young and classic future Saudi physician.

ORCID: 0009-0006-1362-1764

Renad Sunhat AlSubaie, MBBS

College of Medicine, King Faisal University, Al-Ahsa, Saudi Arabia,
00966548641225, Subaierenad@gmail.com

Renad Alsubaie is a medical student at King Faisal University,
demonstrating a robust academic journey and a burgeoning research
portfolio. As an emerging scholar, she has contributed to the medical
community through the publication of six articles, showcasing her
commitment to advancing healthcare knowledge. Renad Alsubaie
has participated in many academic activities inside and outside of the
medical college of King Faisal University. She has also presented a
surgical paper at a local scientific conference in Saudi Arabia. Renad
Alsubaie is a young and classic future Saudi physician.

ORCID: 0009-0005-5528-704X

Fatimah M. Alhubail, MBBS

College of Medicine, King Faisal University, Al-Ahsa, Saudi Arabia,
00966568472883, fatimahalhubailmd@gmail.com

Fatimah Alhubail is a medical student at King Faisal University who
strives for excellence both academically and in extracurricular
activities. She has published two articles that have impacted the
scientific community, as well as her general understanding and
progression within her own community. She has participated in many
academic activities inside and outside of the medical college of King
Faisal University. She has also presented a surgical paper at a local
scientific conference in Saudi Arabia. ORCID 0009-0005-2043-648X

Almulhim, S.A., AINaim, M.M., Alabdrabulridha, A.A,, AlSubaie, R.S., Alhubail, F.M., Alghamdi, A A, Alhithlool, AW., Kamal, AH. and Al-Mulhim, A S. (2024). Applications of de morton mobility index on middle aged population - post
cholecystectomy: A preliminary report. Scientific journal of King Faisal University: Basic and Applied Sciences, 25(2), 11—4. DOI: 10.37575/b/med/240010



14

Abdulrahman Ahmed Alghamdi, MBBS

College of Medicine, King Faisal University, Al-Ahsa, Saudi Arabia,
00996562243343, Abdg 7 744@gma//, com

Abdulrahman Alghamdi is a medical student at King Faisal University
who has an excellent academic performance and an interesting in
scientific research. He is looking forward to growing with his
healthcare knowledge. He has participated in many academic
activities inside and outside of the medical college of King Faisal
University. He has also presented a surgical paper at a local scientific
conference in Saudi Arabia. He is looking to specialize to become a
prominent health provider and help patients globally.

ORCID: 0009-0004-7056-4781

Abdulmalek W. Alhithlool, MBBS

College of Medicine, King Faisal University, Al-Ahsa, Saudi Arabia,
00966538121511, AbdulmalekAlhithlool@gmail.com

Abdulmalek Alhithlool is a medical student at King Faisal University
who has a strong academic background and a growing research
portfolio. As a young academic, he has published two articles that
have benefited the medical community, demonstrating his
dedication to expanding our understanding of healthcare.
Abdulmalek Alhithlool has participated in many academic activities
inside and outside of the medical college of King Faisal University. He
has also presented a surgical paper at a local scientific conference in
Saudi Arabia. Abdulmalek Alhithlool is a young and classic future
Saudi physician looking to specialize to become a prominent
healthcare provider and help patients globally.

ORCID: 0009-0000-1598-0847

Ahmed Hassan Kamal, MBBS, MD

Surgery Department, Medical College, King Faisal University, Alhssa, Saudi Arabia,
00966536468476, aeltair@kfu.edu.sa

Kamal is an anatomist, orthopedic surgeon, and trauma surgeonwho
currently serves as an assistant professor at the Faculty of Medicine,
King Faisal University. He pursued his undergraduate studies at the
University of Khartoum and did his postgraduate training at both the
Sudanese Medical Specialization Board and the University of
Khartoum. Previously, Dr. Kamal was privileged to be a secretary of
training and research officer for the Sudan Association of Orthopedic
Surgeons (SOSA). He has contributed to numerous studie and has
presented several papers at international orthopedic conferences.

ORCID: 0000-0002-6031-8948.

Abdulrahman Saleh Al-Mulhim, FRCSI, FICS, FACS

Surgery Department, Medical College, King Faisal University, Al-Ahsa, Saudi Arabia,
00966504922399, asalmoulhem@kfu.edu.sa

Prof. Almulhim is a Saudi Professor, graduate from Royal College of
Surgeon in Ireland- Dublin, a former vice-dean of research for the
medical college, a present vice-dean of academic affairs, and editor-in-
chief and board member for 12 international medical and surgical
journals. He has published 65 ISI/Scopus-indexed articles with some of
the largest publishers globally (Elsevier, Springer, Wiley). He has 6
surgical patents and 15 surgical filling from USA patent office. He is
working as a senior consultant laparoscopic surgeon at hospitals in
Saudi Arabia.

ORCID: 0000-0002-2525-9516

References

Bedirli, A, Soziier, EM, Yiiksel, O. and Yilmaz, Z. (2001). Laparoscopic
cholecystectomy  for symptomatic  gallstones in  diabetic
patients. Journal of Laparoendoscopic and Advanced Surgical
Technigues, 11(5), 281-284.
DOI: 10.1089/109264201317054564

Bingener, ., Richards, M.L., Schwesinger, W.H., Strodel, W.E. and Sirinek, K.R.

(2003). Laparoscopic cholecystectomy for elderly patients: gold
standard for golden years? Archives of surgery, 138(5), 531-536.
DOI:10.1001/archsurg.138.5.531

de Morton, N.A, Davidson, M. and Keating, J.L. (2008 a). The de Morton
Mobility Index (DEMMI): an essential health index for an ageing
world. Health  and quality of life outcomes, 6(n/a), 1-15.
DOI: 10.1186/1477-7525-6-63

de Morton, N.A, Keating, |.L. and Davidson, M. (2008 b). Rasch analysis of the
barthel index in the assessment of hospitalized older patients after
admission for an acute medical condition. Archives of physical
medicine and rehabilitation, 89(4), 641—-647.
DOI:10.101 6/j.apmr.2007‘10.02’l

Fried, G.M,, Clas, D. and Meakins, J.L. (1994). Minimally invasive surgery in the
elderly patient. Surgical Clinics of North America, 74(2), 375-387.
PMID: 8165473

Golden, WE., Cleves, MA. and Johnston, J.C. (1996). Laparoscopic
cholecystectomy in the geriatric population. Journal of the American
Geriatrics  Society, 44(11), 1380-1383. DO 1041111/]’.1532-
5415.1996.tb01412.x

Gurusamy, K.S., Davidson, C,, Gluud, C.and Davidson, B.R. (2013). Early versus
delayed laparoscopic cholecystectomy for people with acute
cholecystitis. Cochrane Database of Systematic Reviews, n/a(6),
CD005440. DOI: 10.1002/14651 858.CD005440.pub3

Kamarajah, S.K,, Karri, S, Bundred, ].R., Evans, R.P., Lin, A, Kew, T. and Griffiths,
EA. (2020). Perioperative outcomes after laparoscopic
cholecystectomy in elJ?erly patients: a systematic review and meta-

analysis. Surgical endoscopy, 34(n/a), 4727 -4740.
DOI:10.1007/500464-020-07805-z

Kim, SS. and Donahue, TR. (2018).  Laparoscopic
cholecystectomy. fama, 319(17), 1834-1834. DOI:
101 001/jama.201 8.3438.

Lo, CM, Lai, EC, Fan, ST, Liu, CL. and Wong, J. (1996). Laparoscopic
cholecystectomy for acute cholecystitis in the elderly. World Journal
OfSLIrgED/, 20(8),983-987. DOI: 10.1007/s002689900148

Majeski J. (2004). Laparoscopic cholecystectomy in geriatric patients. 7he
American  journal — of  surgery. 187(6), 747-50. DOL
10.1016/j.amjsurg.2003.11.031

Nassar, A.H., Khan, K.S, Ng, HJ. and Sallam, M. (2022). Operative difficulty,
morbidity and mortality are unrelated to obesity in elective or
emergency laparoscopic  cholecystectomy and  bile  duct
exploration. fournal of Gastrointestinal Surgery, 26(9), 1863—1872.
DOI: 10.1007/s11605-022-05344-7

Thorsted, AB., Thygesen, L.C,, Jezek, AH., Pedersen, M.M,, Jorgensen, M.G.,
Vinding, K. and Pedersen, S.G. (2024). The De Morton Mobility Index
(DEMMI) in hospitalized geriatric patients is associated with risk of
readmission, mortality, and discharge to a post-acute care facility: A
nationwide register-based cohortstudy. Archives of Gerontology and
Geriatrics, 120(n/a), 105325. DOI: 10.1016/j.archger.2024.105325

Almulhim, S.A., AlNaim, M.M., Alabdrabulridha, A A, AlSubaie, R S., Alhubail, F.M., Alghamdi, A.A., Alhithlool, AW., Kamal, A.H. and Al-Mulhim, AS. (2024). Applications of de morton mobility index on middle aged population - post
cholecystectomy: A preliminary report. Scientific journal of King Faisal University: Basic and Applied Sciences, 25(2), 11—4. DOI: 10.37575/b/med/240010



