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Abstract 
Background: 
 Frailty is a syndrome of decreased physiological reserve that predisposes older adults to adverse health outcomes. 

Vitamin D has emerged as a potential biomarker, but data are scarce in Ugandan hospital settings. This study assessed the 

prevalence of frailty and its association with serum 25‑hydroxyvitamin D levels, along with other associated factors, 

among elderly patients at Masaka Regional Referral Hospital (MRRH). 

 

Methods and Materials:  
384 patients aged ≥ 60 years attending in‑ and outpatient services at MRRH were consecutively recruited. Frailty was 

measured using the Fried Phenotypic Scale, which is used to assess frailty based on 5 components: unintentional weight 

loss, exhaustion, low physical activity, slowness, and grip strength. It categorizes a participant as non‑frail (score 0), 

pre‑frail (score 1-2), or frail (score 3 and above). Serum 25-hydroxyvitamin D was quantified and classified as deficient 

(≤ 20 ng/mL), insufficient (21–29 ng/mL), or sufficient (≥ 30 ng/mL). Data were collected using a structured questionnaire. 

Multivariable Poisson regression with robust error variance estimated adjusted prevalence ratios (aPR) for frailty 

determinants. 

 

Results:  
Participants had a median age of 66.5 years (IQR 62–74.5); 54.4% were female. Vitamin D deficiency and insufficiency 

were present in 44.8% and 32.6% of participants, respectively. Overall frailty prevalence was 58.3% (95% CI 53.3–

63.2%), with 40.9% pre‑frail and 0.8% non‑frail. Independent associated factors of frailty included no education 

(aPR 1.62; p = 0.035) or primary education only (aPR 1.59; p = 0.034), lack of physical activity (aPR 1.61; p = 0.002), 

self‑reported depression (aPR 1.33; p = 0.002), and comorbidities (aPR 4.59; p = 0.022). Nutritional factors also 

contributed: vitamin D deficiency (aPR 5.13; p < 0.001) and insufficiency (aPR 2.87; p = 0.003), processed‑food 

consumption (aPR 1.77; p < 0.001), and hypomagnesemia (aPR 1.15; p = 0.029). 

 
Conclusion:  
Frailty affects nearly three‑fifths of elderly patients at MRRH, with vitamin D deficiency emerging as the strongest 

modifiable predictor alongside education, physical inactivity, depression, comorbidities, diet, and magnesium status.  

 

Recommendation: 
 Integrating routine frailty and vitamin D screening into geriatric care, paired with targeted supplementation, may mitigate 

frailty and its sequelae among the elderly. 

 

Keywords: Frailty, vitamin D, Fried’s, elderly 

Submitted: January 29, 2026         Accepted:  February 17, 2026            Published: March 31, 2026 

Corresponding author: Simon Arthur Mugabi. 

Email: amugabisimo@gmail.com 

Department of Medical Laboratory Science, Faculty of Medicine, Mbarara University of Science and Technology. 

mailto:amugabisimo@gmail.com


  
Student’s Journal of Health Research Africa 

e-ISSN: 2709-9997, p-ISSN: 3006-1059 
Vol.7 No. 3 (2026): March 2026 Issue 

 https://doi.org/10.51168/sjhrafrica.v7i3.2417 
Original Article 

 

 

 
Background 
Frailty is a growing concern worldwide, both in developed 

and underdeveloped countries. According to the World 

Health Organisation(WHO), maintaining “functional 

ability” underlies healthy aging to prevent physiological 

decline. (Michel and Sadana, 2017). Frailty impairs an 

individual’s ability to respond to stressors and dramatically 

reduces the quality of life (Veronese, 2020). Older adults 

are especially at risk, and the growing elderly population is 

expected to drive a rising global frailty burden. 

(Hoogendijk et al., 2019). For example, Uganda’s 

population remains very young: only about 2.7% of 

Ugandans are aged 60 and above. (Gumikiriza-Onoria et 

al., 2023), Though this older age group is projected to more 

than triple by 2050 (reaching 5.5 million) (Wandera et al., 

2017). This demographic shift highlights an emerging 

geriatric public health challenge even in traditionally 

youthful countries. 

Global and regional prevalence of frailty varies. In high-

income countries such as Canada, about 10–15% of 

community-dwelling adults ≥65 years are frail, rising with 

increasing age, especially in those ≥85 years. (Gallibois et 

al., 2022). In Sub-Saharan Africa, studies show similar 

concerns as populations age. For instance, Tanzania, an 

East African country, reported an 11.2% frailty prevalence 

among older adults from five villages.  (Lewis et al., 2018), 

(Oppong-Yeboah et al., 2024). In Uganda, while no studies 

have been conducted among the general population of 

elderly people, a high prevalence of 19% has been 

observed among older adult HIV-positive patients. 

(Vecchio et al., 2021). Although HIV-positive elders have 

specific risk factors, this high rate hints that frailty could be 

common as Uganda’s population ages. This highlights the 

need for nation-specific data (e.g., Uganda Bureau of 

Statistics) to inform targeted interventions. 

 

Frailty is more prevalent among the elderly, and there is a 

strong correlation between frailty and long-term nutritional 

status, where energy, protein, micronutrients, and overall 

diet quality are consistently linked to frailty risk. (Cruz-

Jentoft and Woo, 2019). While young people's frailty is 

often caused by severe illnesses and trauma, with minimal 

dietary impact (Dent et al., 2014)elderly individuals are 

more susceptible to frailty due to age-related physiological 

decline and nutritional deficiencies. The effects of frailty 

on health are profound, leading to higher mortality rates, 

lower quality of life, increased healthcare utilization, 

higher treatment costs, and increased risk of cardiovascular 

events. (Batko-Szwaczka et al., 2020). Frailty is associated 

with various adverse health outcomes, including fractures, 

falls, dementia, poor quality of life, and overuse of 

healthcare resources. (Kojima et al., 2018).   

Biomarkers are crucial for diagnosing frailty, with vitamin 

D levels emerging as a significant and reliable marker. 

Research indicates that lower vitamin D levels are 

associated with increased frailty, highlighting the 

importance of monitoring this biomarker. (Briggs et al., 

2018). Vitamin D was chosen for study because of its 

biological roles in musculoskeletal health and immune 

regulation. It is necessary for calcium and bone 

metabolism, essential for maintaining bone strength, and its 

receptor (VDR) is widely expressed in skeletal muscle 

cells. (Halfon et al., 2015). In addition, vitamin D is a 

potent immunomodulator: VDRs on immune cells (T cells, 

macrophages, etc.) allow vitamin D to regulate 

inflammatory and innate immune responses. (Sanlier and 

Guney-Coskun, 2022). Thus, vitamin D influences both 

physical (bone/muscle) and immune pathways that can 

affect frailty. Given these mechanisms, assessing vitamin 

D status alongside frailty can provide insight into the 

biological underpinnings of weakness in older patients. 

Other factors associated with frailty among the elderly 

include age, gender (with women being more susceptible), 

living alone, inactivity, malnutrition, smoking, and lack of 

exercise. (Perez-Riverol et al., 2022). These factors 

contribute to the complex and multifaceted nature of 

frailty, necessitating comprehensive assessment and 

management strategies. At Masaka Regional Referral 

Hospital (MRRH), the prevalence of frailty among elderly 

patients is not accurately documented, and there are no 

known studies exploring the association between vitamin D 

levels and frailty in this population. Additionally, the 

factors predisposing elderly patients to frailty at MRRH 

have not been investigated, despite reports from the 

hospital healthcare team indicating significant occurrences. 

This study aimed to assess the prevalence of frailty among 

the aging population at MRRH, identify the correlation 

between key biomarkers, such as vitamin D levels, and 

frailty, and the associated factors of frailty.  

 

Methods 

Study Design and Setting 
This was a descriptive cross-sectional study. This study 

was conducted at Masaka Regional Referral Hospital 

(MRRH), Masaka city, central Uganda. The hospital is 

located 132 km along Kampala Mbarara highway. The 

hospital is a regional referral facility that offers diagnostic, 

preventive, and curative services. The hospital mainly 

serves the districts of Masaka, Kyotera, Lwengo, Rakai, 

Kalangala, Ssembabule, and Bukomansimbi. The hospital 

operates daily, offering both out and inpatient services that 
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include maternal and child health, general medicine, and 

surgical services, among others. The hospital has special 

clinics that run from Tuesday to Friday; these include 

ENT, diabetic clinic, hypertensive clinic, pediatrics, sickle 

cell clinic, and HIV clinic. Each of these clinics is handled 

by a team of professionals headed by doctors specialized in 

the respective disciplines. This study site was chosen 

because MRRH serves a large aging population with 

multiple chronic conditions, making it an appropriate 

setting for studying frailty among older adults. 

 
Study population 
This study was conducted among patients aged 60 years 

and above who were getting healthcare at MRRH during 

the study period. This was chosen because of studies. (Wu 

et al., 2018), (Galluzzo et al., 2018) had indicated that 

frailty was common among adults aged ≥60 years. On 

average, the Diabetes Mellitus clinic serves 200–250 

elderly patients per week, while the Hypertensive clinic 

attends to 150–200 elderly patients weekly. Therefore, our 

target population was elderly patients from the Masaka and 

neighbouring districts who had come to seek health care at 

MRRH. Data collection took place in April 2025. 

 

Selection Criteria 

Inclusion criteria 
An eligible participant for this study had to be at least 60 

years of age and had to consent to participate in the study. 

 
Exclusion criteria 
Cognitively impaired patients, based on the caregiver’s 

report, are unable to provide informed consent. Participants 

who were taking prescribed vitamin D supplements or 

receiving fortified diets were excluded to avoid 

confounding the vitamin D-frailty association. 

 
Sampling method 
Consecutive sampling was used to recruit participants until 

the desired sample size was reached. This sampling 

technique was used to achieve the required sample size 

within the available time and resource constraints. 

 
Sample size determination 
The sample size estimate was done using Kish and Leslie’s 

formula (1965). 

n = Z2 P (1-P) 

          D2  

Where n = Sample size estimate. 

             Z = A standard Normal deviate value that responds 

to a level of statistical Significance and = 1.96. 

             D = margin of error, which corresponds to the level 

of precision 5% 

             P = Assumed prevalence of frailty 50%. 

n = ((1.96 x 1.96) 0.5(1-0.5)) 

                      0.05 x 0.05 

  = 384 

 
Data collection tools 
A structured questionnaire was used to collect data from 

the study participants. It was composed of the Fried’s scale 

so as to do a phenotypic assessment of frailty; the tool was 

also used to capture pertinent information on the study, that 

is, the demographic characteristics of respondents and the 

factors associated with frailty among the study subjects. 

These factors included psychosocial factors, comorbidities, 

lifestyle factors, and biochemical parameters. The section 

of the tool was used to record laboratory results. 

 

Data collection procedures 
Recruitment and consent 
 In this study, after obtaining permission from the hospital 

administration, the researcher approached patients aged 60 

years and above in both in‑ and outpatient facilities at 

Masaka Regional Referral Hospital. The research team 

engaged with patients at relevant hospital units where 

eligible participants were often found, such as the diabetes 

clinic, hypertensive clinic, adult wards, and outpatient 

department. Participants were informed about the study’s 

purpose, procedures, potential benefits, and risks in a 

language they understood. Those who consented to 

participate signed an informed consent form or provided a 

thumbprint before proceeding with data collection.  

 
Questionnaire administration 
Participants were subjected to a questionnaire for 

collecting pertinent data.  

 
Frailty assessment 
Frailty assessment was done using Fried’s Phenotypic 

Frailty Scale. This defines individuals with a total score of 

0 as non‑frail (robust), those scoring 1–2 as pre‑frail, and 

those scoring ≥3 as frail. 

 
Clinical assessments 
Each participant’s blood pressure was also measured using 

a digital blood pressure machine, which had been 

calibrated before measuring. Three consecutive readings of 

blood pressure were taken following five minutes of rest. 

The rest allowed the participants’ vitals to return to their 

at‑rest values. With the subject seated, the blood pressure 

was measured, and the mean reading was computed from 
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the three measurements. High blood pressure was defined 

as a systolic blood pressure of ≥140 mmHg and/or a 

diastolic blood pressure of less than 90 mmHg, according 

to the WHO guidelines. (WHO, 2023). 

Blood samples were then collected in red‑top vacutainer 

tubes at a designated phlebotomy site. Following 

centrifugation, serum was aliquoted into two portions: one 

for immediate analysis and the other stored at 4–8 °C for 

potential re‑runs if necessary (stored only for the duration 

of the study and disposed of according to standard 

operating procedures). The serum samples were 

quantitatively analyzed for vitamin D, low‑density 

lipoprotein cholesterol (LDL), high‑density lipoprotein 

cholesterol (HDL), total cholesterol, triglycerides, calcium, 

and magnesium levels using the Cobas chemistry analyzer 

(refer to Appendix VI). The following cut-off values were 

considered for the analyzed biomarkers: Normal vitamin D 

levels were at a concentration ≥30ng/mL, insufficient, 21- 

29ng/mL, and vitamin D deficiency was considered at 

levels ≤20ng/mL. Elevated total cholesterol >5.18mmol/L, 

low HDL cholesterol <1.3mmol/L, elevated LDL 

cholesterol >2.6mmol/L, and elevated triglycerides 

>1.7mmol/L. Normal serum calcium levels: 2.15 – 2.55 

mmol/L and normal serum magnesium levels: 0.70 – 

1.10mmol/L. 

 

Quality Control 
To ensure accuracy and reliability of both data collection 

and laboratory results, the following specific quality 

control measures were implemented: 

All research assistants received training on study protocols, 

participant recruitment, informed consent, questionnaire 

administration, and sample handling.  

Blood samples were collected using sterile Vacutainer 

tubes, ensuring correct labeling and immediate transport to 

the laboratory in cool boxes at 4–8 °C. 

Laboratory tests were performed on the well-calibrated 

Cobas c311 chemistry analyzer (Roche Diagnostics) for 

calcium, magnesium, and lipid profile, and the Cobas e411 

immunoassay analyzer for 25-hydroxyvitamin D. 

Commercially prepared control sera at two levels (normal 

and pathological) were run daily before patient samples. 

Each assay run was only accepted if control values fell 

within the manufacturer’s recommended ranges. Any 

quality control run that fell outside the acceptable range 

triggered immediate investigation, repeat analysis, and 

recalibration of the analyzer before proceeding with patient 

samples. 

A random 10% of questionnaires were cross-checked for 

completeness and consistency by the principal investigator. 

The PI also checked the questionnaires on a daily basis for 

any errors or missing data, and these were rectified if 

found. 

 

Pretesting the tools 
To test the reliability of the tools, pre‑testing was 

conducted with five patients at Mulago National Referral 

Hospital to ascertain the reliability in collecting pertinent 

information. Although only five participants were included 

in the pretest due to time and cost constraints, feedback 

helped refine the tool’s clarity and content. 

 

Data analysis report 
Data were entered into Microsoft Excel software, version 

2019. Quantitative data were exported to STATA software 

version 17.0 for analysis. Descriptive statistics such as 

mean, standard deviation, median, interquartile range, and 

percentages were used to summarize the participants’ 

baseline characteristics. Frequencies and percentages were 

used to summarize categorical variables such as age group, 

sex, education level, marital status, and religion. The 

Shapiro‑Wilk test was used to assess the normality of the 

continuous variables. Mean and standard deviation were 

used to summarize continuous variables that were normally 

distributed, while those that were not normally distributed 

were summarized using median and inter‑quartile range. 

 

Prevalence of frailty among elderly patients 
The prevalence of frailty among the elderly patients, 

together with its 95% confidence interval, was determined 

by dividing the total number of elderly patients with frailty 

by the total number of study participants, and was 

expressed as a percentage. Frailty status was classified into 

normal (non-frail), pre-frail, and frail categories.  

 

Vitamin D levels are associated with frailty 

among elderly patients. 
The association was assessed using modified Poisson 

regression analysis. Frailty was the dependent variable. 

Vitamin D levels categories (normal, insufficient, and 

deficient) at the bivariate level were compared with frailty 

(which was dichotomized into non‑frail and frail). The 

association was determined using crude prevalence ratios 

(cPR) together with their 95% confidence intervals (CI), 

and statistically significant prevalence ratios were 

indicated by a P value ≤ 0.05 at the bivariate level. 

Vitamin D levels were also included in the multivariable 

Modified Poisson regression model. In the final 

multivariable model, adjusted prevalence ratios were 

obtained, and associations were considered significant at a 

P value ≤ 0.05. 
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Factors predisposing elderly patients to 
frailty 
The studied factors were assessed using modified Poisson 

regression analysis. Frailty was the dependent variable. All 

independent variables, at the bivariate level, were 

compared with frailty (which was dichotomized into 

non‑frail and frail). The associations were determined 

using crude prevalence ratios (cPR) together with their 

95% confidence intervals (CI), and the statistically 

significant prevalence ratios were indicated by a p-value 

≤ 0.05 at the bivariate level. The variables that were 

clinically and/or statistically significant at this level were 

also included in the multivariable Modified Poisson 

regression model. In the multivariable logistic regression 

model, potential confounders, including physical activity, 

sun exposure, dietary intake, and any sociodemographic 

factors (such as age, sex, and education level) that may 

have influenced vitamin D levels or frailty status, were 

controlled for to reduce bias and ensure robust estimates of 

association. In this final model, adjusted prevalence ratios 

(aPR) were obtained, and associations were considered 

statistically significant if the p‑value was ≤ 0.05. 

 
Ethical considerations 
This research was approved by the university's Research 

and Ethics Committee (MUST-2024-1755). Clearance was 

obtained from the Masaka Regional Referral Hospital 

administration. The purpose of the study was explained to 

the participants in Luganda, and written informed consent 

was obtained. Code numbers rather than names were used 

to maintain confidentiality. Data was also entered into a 

password‑protected computer to ensure the data security 

and confidentiality of study information.  

 

Results

 
Study flow diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 

 
 

 
 

402 elderly approached 

Eligibility criteria 

  

Enrolled participants 

N= 384 

Number analyzed 

N= 384 

Participants with frailty 

n=224 (58.33%) 

Participants with pre-frailty 

n=157 (40.89%) 

Participants without frailty 

n=3 (0.78%) 
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Narrative of the study flow diagram 
A total of 402 elderly individuals were initially approached 

for study participation. After applying the eligibility 

criteria, 384 participants were enrolled. All 384 

participants were included in the final analysis. Among 

these, 224 participants (58.33%) had frailty, 157 

participants (40.89%) had pre-frailty, and 3 participants 

(0.78%) were without frailty. 

 
Participants’ socio-demographic and clinical 

characteristics 
Of the 384 participants included in the study, the median 

age was 66.5 years (IQR: 62–74.5). A majority (67.7%) 

were aged between 60 and 70 years, and more than half 

were female (54.4%). Over half had attained primary 

education (51.0%), while only 7.3% had tertiary-level 

education. Most respondents were unemployed (72.1%) 

and married or cohabiting(54.4%). 

 

Table 1: Participants’ socio-demographic characteristics 
Variable Total, n=384 

Frequency Percentage 

Age(yrs), Median (IQR) 66.5  62-74.5 

Age group   

   60-70 260  67.7% 

   71-80 89  23.2% 

   >80 35  9.1% 

Sex   

   Female 209  54.4% 

   Male 175  45.6% 

Education level   

   No education 61  15.9% 

   Primary education 196  51.0% 

   Secondary education 99  25.8% 

   Tertiary education 28  7.3% 

Marital Status   

   Married/Cohabiting 209  54.4% 

   Separated/Divorced 171  44.5% 

   Single 4  1.0% 

Employment Status   

   Employed 107  27.9% 

   Unemployed 277  72.1% 

Diet   

   Eats natural foods 356  92.7% 

   Eats processed foods 28  7.3% 

Physical Activity   

   Doesn't exercise 298  77.6% 

   Exercises 86  22.4% 

 

 

 

 

 

 

 

  



  
Student’s Journal of Health Research Africa 

e-ISSN: 2709-9997, p-ISSN: 3006-1059 
Vol.7 No. 3 (2026): March 2026 Issue 

 https://doi.org/10.51168/sjhrafrica.v7i3.2417 
Original Article 

 

 

Table 2b: Participants’ clinical characteristics 
Variable Total, n=384 

Frequency Percentage 

Depression   

   Has depression 195  50.8% 

   No depression 189  49.2% 

Comorbidities   

   Has comorbidities 328  85.4% 

   No comorbidities 56  14.6% 

Systolic blood pressure, Median (IQR)   130  120-149.5 

Diastolic blood pressure, Median (IQR)   80 (72-90)  

Hypertension    

   Normal 179  46.6% 

   Systolic hypertension only 92  24.0% 

   Diastolic hypertension only 53  13.8% 

   Both systolic & diastolic hypertension 60  15.6% 

Vitamin D levels   

   Deficient 172  44.8% 

   Insufficient 125  32.6% 

   Normal 87  22.7% 

Total cholesterol   

   Normal 268  69.8% 

   Elevated 116  30.2% 

HDL   

   Normal 99  25.8% 

   Low 285  74.2% 

LDL   

   Normal 221  57.6% 

   Elevated 163  42.4% 

Trigycerides   

   Normal 269  70.1% 

   Elevated 115  29.9% 

Calcium   

   Hypocalcemia  181  47.1% 

   Normal  157  40.9% 

   Hypercalcemia  46  12.0% 

Magnesium   

   Hypomagnesemia  89  23.2% 

   Normal  275  71.6% 

   Hypermagnesemia  20  5.2% 

Abbreviations: IQR, Interquartile range 
 
Participants’ socio-demographic and clinical 

characteristics stratified by frailty status 
Frailty status significantly varied across several 

demographic and clinical variables (Table 1). A higher 

proportion of frail individuals was found in the older age 

groups: 67.4% in the 71–80 group and 77.1% in those aged 

>80 years (p = 0.003). Patients with comorbidities (67.7%), 

depression (87.7%), systolic hypertension (83.7%), or 

vitamin D deficiency (96.5%) were significantly more 

likely to be frail (all p < 0.001). See Table 2 
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Table 3: Participants' socio-demographic characteristics stratified by frailty status 

Variables Total, n=384 

n (%) 

Frailty status p-value 

Not frail, n=160 Frail, n=224 

n (%) n (%)  

Age(yrs), Median (IQR) 66.5 (62-74.5) 65 (61-70) 69 (63-76) <0.001 

Age group     0.003 

   60-70 260 (67.7%) 123 (47.3%) 137 (52.7%)  

   71-80 89 (23.2%) 29 (32.6%) 60 (67.4%)  

   >80 35 ( 9.1%) 8 (22.9%) 27 (77.1%)  

     

Sex     0.69 

   Female 209 (54.4%) 89 (42.6%) 120 (57.4%)  

   Male 175 (45.6%) 71 (40.6%) 104 (59.4%)  

Education level    <0.001 

   No education 61 (15.9%) 12 (19.7%) 49 (80.3%)  

   Primary education 196 (51.0%) 62 (31.6%) 134 (68.4%)  

   Secondary education 99 (25.8%) 62 (62.6%) 37 (37.4%)  

   Tertiary education 28 ( 7.3%) 24 (85.7%) 4 (14.3%)  

Marital Status    <0.001 

   Married/Cohabiting 209 (54.4%) 107 (51.2%) 102 (48.8%)  

   Separated/Divorced 171 (44.5%) 52 (30.4%) 119 (69.6%)  

   Single 4 ( 1.0%) 1 (25.0%) 3 (75.0%)  

Employment Status    <0.001 

   Employed 107 (27.9%) 83 (77.6%) 24 (22.4%)  

   Unemployed 277 (72.1%) 77 (27.8%) 200 (72.2%)  

Diet     0.29 

   Eats natural foods 356 (92.7%) 151 (42.4%) 205 (57.6%)  

   Eats processed foods 28 ( 7.3%) 9 (32.1%) 19 (67.9%)  

Physical Activity    <0.001 

   Doesn't exercise 298 (77.6%) 89 (29.9%) 209 (70.1%)  

   Exercises 86 (22.4%) 71 (82.6%) 15 (17.4%)  
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Table 4b: Participants' clinical characteristics stratified by frailty status 
Variables Total, n=384 

n (%) 

Frailty status p-value 

Not frail, n=160 Frail, n=224 

n (%) n (%)  

Depression    <0.001 

   Has depression 195 (50.8%) 24 (12.3%) 171 (87.7%)  

   No depression 189 (49.2%) 136 (72.0%) 53 (28.0%)  

Comorbidities    <0.001 

   Has comorbidities 328 (85.4%) 106 (32.3%) 222 (67.7%)  

   No comorbidities 56 (14.6%) 54 (96.4%) 2 ( 3.6%)  

Systolic blood pressure, Median 

(IQR) 

130 (120-149.5) 122 (114-131.5) 140 (121-160) <0.001 

Diastolic blood pressure, Median 

(IQR) 

80 (72-90) 80 (75-90) 78 (70-88)  0.003 

Hypertension    <0.001 

   Normal blood pressure 179 (46.6%) 84 (46.9%) 95 (53.1%)  

   Systolic hypertension only 92 (24.0%) 15 (16.3%) 77 (83.7%)  

   Diastolic hypertension only 53 (13.8%) 40 (75.5%) 13 (24.5%)  

   Both systolic & diastolic hypertension 

 

60 (15.6%) 21 (35.0%) 39 (65.0%)  

Vitamin D levels    <0.001 

   Deficient 172 (44.8%) 6 ( 3.5%) 166 (96.5%)  

   Insufficient 125 (32.6%) 74 (59.2%) 51 (40.8%)  

   Normal 87 (22.7%) 80 (92.0%) 7 ( 8.0%)  

Total cholesterol     0.029 

   Normal 268 (69.8%) 102 (38.1%) 166 (61.9%)  

   Elevated 116 (30.2%) 58 (50.0%) 58 (50.0%)  

HDL-cholesterol     0.038 

   Normal 99 (25.8%) 50 (50.5%) 49 (49.5%)  

   Low 285 (74.2%) 110 (38.6%) 175 (61.4%)  

LDL-cholesterol    <0.001 

   Normal 221 (57.6%) 76 (34.4%) 145 (65.6%)  

   Elevated 163 (42.4%) 84 (51.5%) 79 (48.5%)  

Triglycerides     0.81 

   Normal 269 (70.1%) 111 (41.3%) 158 (58.7%)  

   Elevated 115 (29.9%) 49 (42.6%) 66 (57.4%)  

Serum Calcium levels    <0.001 

   Hypocalcemia  181 (47.1%) 57 (31.5%) 124 (68.5%)  

   Normal  157 (40.9%) 83 (52.9%) 74 (47.1%)  

   Hypercalcemia  46 (12.0%) 20 (43.5%) 26 (56.5%)  

Serum Magnesium levels     0.004 

   Hypomagnesemia  89 (23.2%) 25 (28.1%) 64 (71.9%)  

   Normal  275 (71.6%) 129 (46.9%) 146 (53.1%)  

   Hypermagnesemia  20 ( 5.2%) 6 (30.0%) 14 (70.0%)  

Abbreviations: HDL-C, High Density Lipoproteins -Cholesterol, IQR, Interquartile range, LDL-C, Low 
Density Lipoproteins - Cholesterol. p-value ≤ 0.05 was considered to be statistically significant. 
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Prevalence of frailty among the elderly 
patients at MRRH 
The overall prevalence of frailty was 58.3% (95% CI: 

53.3%–63.2%). A further 40.9% were classified as pre-

frail, while only 0.8% were non-frail (robust). See Table 3 

and Figure 2. This classification was based on Fried’s 

frailty phenotype, which defines individuals with a total 

score of 0 as non‑frail (robust), those scoring 1–2 as 

pre‑frail, and those scoring ≥3 as frail. 

 
Table 5: Prevalence of frailty among the elderly patients at MRRH 

Frailty Frequency Percentage (%) Confidence interval (%) 

Non-frail 3 0.78 0.25 - 2.40 

Pre-frail 157 40.89 36.06 - 45.89 

Frail 224 58.33 53.32 - 63.18 

 

Figure 1:  Prevalence of frailty among the elderly at MRRH 

 
 

Vitamin D levels (25-hydroxyvitamin D) 
association with frailty among the elderly 

patients at MRRH 
Vitamin D deficiency was significantly associated with 

frailty at both bivariate (cPR = 12.00; 95% CI: 5.89–24.44; 

p < 0.001) and multivariate levels (aPR = 5.13; 95% CI: 

2.53–10.37; p < 0.001). Also, Vitamin D insufficiency 

showed statistical significance at both bivariate (cPR=5.07; 

95% CI: 2.41 - 10.65; p < 0.001) and multivariate analysis 

aPR=2.87; 95% CI: 1.42-5.81; P= 0.003).  

 
Table 6: showing the association of Vitamin D (25-hydroxyvitamin D) levels with frailty 

among the elderly patients at MRRH 
Variable Bivariate analysis Multivariate analysis 

cPR (95%CI) p-value  aPR (95%CI) p-value  

Vitamin D levels     

   Deficient 12.00(5.89 - 24.44) <0.001* 5.13 (2.53-10.37) <0.001* 

   Insufficient 5.07(2.41 - 10.65) <0.001* 2.87 (1.42-5.81) 0.003* 

   Normal 1.00  1.00  

* Statistically significant factors (p-value ≤ 0.05), cPR: Crude prevalence ratio, 95%CI: 95% Confidence 

Interval. Normal vitamin D levels were at a concentration ≥30ng/mL, insufficient; 21-29ng/mL, and 

vitamin D deficiency was considered at levels ≤20ng/mL. 
 



  
Student’s Journal of Health Research Africa 

e-ISSN: 2709-9997, p-ISSN: 3006-1059 
Vol.7 No. 3 (2026): March 2026 Issue 

 https://doi.org/10.51168/sjhrafrica.v7i3.2417 
Original Article 

 

 

Factors predisposing the elderly patients to 
frailty at MRRH 

Bivariate analysis showing factors 
predisposing the elderly patients to frailty at 

MRRH 
Table 4 summarizes the bivariate regression analysis of 

factors associated with frailty among elderly patients. In 

the bivariate analysis, several variables were significantly 

associated with increased risk of frailty. Advancing age 

was a notable factor; individuals aged >80 years had 46% 

higher prevalence of frailty compared to those aged 60–70 

(cPR = 1.46; 95% CI: 1.18–1.81; p < 0.001). Lower 

educational attainment was also significantly linked to 

frailty. For example, individuals with no formal education 

had over five times the risk of being frail compared to 

those with tertiary education (cPR = 5.62; 95% CI: 2.25–

14.07; p < 0.001). 

Unemployment (cPR = 3.22; p < 0.001), lack of physical 

activity (cPR = 4.02; p < 0.001), presence of depression 

(cPR = 3.23; p < 0.001), and the presence of comorbidities 

(cPR = 18.95; 95% CI: 4.84–74.19; p < 0.001) were also 

significantly associated with frailty. In terms of clinical 

variables, systolic hypertension, vitamin D deficiency, 

hypocalcemia, and elevated LDL were significantly 

associated with frailty. However, low HDL showed 

borderline statistical significance (p=0.054).  

 

Table 7: Bivariate analysis showing socio-demographic factors predisposing the elderly 
patients to frailty at MRRH 

Variables Bivariate analysis 

cPR (95%CI) p-value  

Age group   

   60-70 1.00  

   71-80 1.27(1.06 - 1.53) 0.009* 

   >80 1.46(1.18 -1.81) <0.001* 

Sex   

   Female 1.00  

   Male 1.04(0.87 - 1.23) 0.690 

Education level   

   No education 5.62(2.25 - 14.07) <0.001* 

   Primary education 4.79(1.92 - 11.93) 0.001* 

   Secondary education 2.62(1.02 - 6.72) 0.046* 

   Tertiary education 1.00  

Marital Status   

   Married/Cohabiting 0.65(0.36 - 1.17) 0.149 

   Separated/Divorced 0.93(0.52 - 1.65)  0.799 

   Single 1.00  

Employment Status   

   Employed 1.00  

   Unemployed 3.22(2.25 - 4.62) <0.001* 

Diet   

   Eats natural foods 1.00  

   Eats processed foods 1.18(0.90 - 1.54) 0.234 

Physical Activity   

   Doesn't exercise 4.02(2.52 - 6.41) <0.001* 

   Exercises 1.00  

 

 

 



  
Student’s Journal of Health Research Africa 

e-ISSN: 2709-9997, p-ISSN: 3006-1059 
Vol.7 No. 3 (2026): March 2026 Issue 

 https://doi.org/10.51168/sjhrafrica.v7i3.2417 
Original Article 

 

 

Table 8b: Bivariate analysis showing clinical factors predisposing the elderly patients to 
frailty at MRRH 

Variables Bivariate analysis 

cPR (95%CI) p-value  

Depression   

   Has depression 3.23(2.47 - 3.95) <0.001* 

   No depression 1.00  

Comorbidities   

   Has comorbidities 18.95(4.84 - 74.19) <0.001* 

   No comorbidities 1.00  

Hypertension   

   Normal blood pressure 1.00  

   Systolic hypertension only 1.58(1.34 - 1.86) <0.001* 

   Diastolic hypertension only 0.46(0.28 - 0.76) 0.002* 

   Both systolic & diastolic hypertension 1.22(0.97 - 1.54) 0.086 

Vitamin D levels   

   Deficient 12.00(5.89 - 24.44) <0.001* 

   Insufficient 5.07(2.41 - 10.65) <0.001* 

   Normal 1.00  

Total cholesterol   

   Normal 1.00  

   Elevated 0.81(0.66 - 0.99) 0.041* 

HDL-cholesterol   

   Normal 1.00  

   Low 1.24(1.00 - 1.55) 0.054 

LDL-cholesterol   

   Normal 1.00  

   Elevated 0.74(0.61 - 0.89) 0.001* 

Triglycerides   

   Normal 1.00  

   Elevated 0.98(0.81 - 1.18) 0.808 

Serum Calcium levels   

   Hypocalcemia  1.45(1.20 - 1.76) <0.001* 

   Normal  1.00  

   Hypercalcemia  1.20(0.89 - 1.62) 0.240 

Serum Magnesium levels   

   Hypomagnesemia  1.35(1.14 - 1.61) 0.001* 

   Normal  1.00  

   Hypermagnesemia  1.32(0.97 - 1.79) 0.079 

* Statistically significant factors (p-value ≤ 0.05), cPR: Crude prevalence ratio, 95%CI: 95% Confidence 

Interval 
 

Multivariate analysis showing factors 

predisposing the elderly patients to frailty at 

MRRH 
In the multivariate model, those with no education had a 

higher adjusted PR of frailty (aPR = 1.62; 95% CI: 1.04–

2.52; p = 0.035), as did those with only primary education 

(aPR = 1.59; 95% CI: 1.04–2.43; p = 0.034). Lack of 

physical activity remained significantly associated with 

frailty (aPR = 1.61; 95% CI: 1.19–2.18; p = 0.002), 

depression (aPR = 1.33; 95% CI: 1.11–1.61; p = 0.002), 

and comorbidities (aPR = 4.59; 95% CI: 1.25–16.89; p = 

0.022). Notably, vitamin D deficiency was among the 

strongest independent predictors (aPR = 5.13; 95% CI: 

2.53–10.37; p < 0.001), followed by insufficient levels 

(aPR = 2.87; p = 0.003). Also, consuming processed foods 
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(aPR = 1.77; p < 0.001) and hypomagnesemia (aPR = 1.15; 

p = 0.029) were statistically significantly associated with 

frailty. See Table 6 and 6b 

 
Table 9: Multivariate analysis showing socio-demographic factors predisposing the elderly 

patients to frailty at MRRH 
Variables Multivariate analysis 

aPR (95%CI) p-value  

Age group   

   60-70 1.00  

   71-80 1.08 (0.96 - 1.21) 0.219  

   >80 1.06 (0.90 - 1.26) 0.475  

Sex   

   Female   

   Male   

Education level   

   No education 1.62 (1.04 - 2.52) 0.035* 

   Primary education 1.59 (1.04- 2.43) 0.034*  

   Secondary education 1.38(0.90- 2.14) 0.143  

   Tertiary education 1.00  

Marital Status   

   Married/Cohabiting   

   Separated/Divorced   

   Single   

Employment Status   

   Employed 1.00  

   Unemployed 1.15 (0.88-1.51) 0.315  

Diet   

   Eats natural foods 1.00  

   Eats processed foods 1.77(1.45-2.16) <0.001* 

Physical Activity   

   Doesn't exercise 1.61 (1.19- 2.18) 0.002* 

   Exercises 1.00  
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Table 10b: Multivariate analysis showing clinical factors predisposing the elderly patients to 
frailty at MRRH 

Variables Multivariate analysis 

aPR (95%CI) p-value  

   

Depression   

   Has depression 1.33(1.11- 1.61) 0.002*  

   No depression 1.00  

Comorbidities   

   Has comorbidities 4.59(1.25- 16.89) 0.022*  

   No comorbidities 1.00  

Hypertension   

   Normal blood pressure 1.00  

   Systolic hypertension only 1.20 (1.06- 1.35) 0.003* 

   Diastolic hypertension only 0.92(0 .67- 1.25) 0.578  

   Both systolic & diastolic hypertension 1.16 (0.98-1.38) 0.081  

Vitamin D levels   

   Deficient 5.13 (2.53-10.37) <0.001* 

   Insufficient 2.87 (1.42-5.81) 0.003* 

   Normal 1.00  

 

Total cholesterol   

   Normal 1.00  

   Elevated 1.03(0.84 - 1.27) 0.785 

HDL-cholesterol   

   Normal 1.00  

   Low 0.99(0.82 - 1.19) 0.888 

LDL-cholesterol   

   Normal 1.00  

   Elevated 0.94(0.79 - 1.12) 0.471 

Triglycerides   

   Normal 1.00  

   Elevated 1.10(0.96 - 1.27) 0.171 

Serum Calcium levels   

   Hypocalcemia  0.98(0.86 - 1.11) 0.728 

   Normal  1.00  

   Hypercalcemia  1.11(0.91 - 1.36) 0.299 

Serum Magnesium levels   

   Hypomagnesemia  1.15(1.01 - 1.31) 0.029* 

   Normal  1.00  

   Hypermagnesemia  1.12(0.93 - 1.35) 0.250 

* Statistically significant factors (p-value ≤ 0.05), aPR: Adjusted prevalence ratio; 95%CI: 95% 

Confidence Interval 

 
Discussion 

Prevalence of frailty among the elderly 
patients 
In this study, a high prevalence of frailty of 58.3% among 

elderly patients was found by the Fried phenotype. This 

high prevalence likely reflects the advanced age and 

comorbidity burden in our setting. Frailty is defined as an 

age-related state of decreased physiological reserve and 

resilience. (Fedarko, 2011)So older patients with chronic 

illness and poor nutrition are more susceptible. (Wang et 
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al., 2022). Studies in similar African hospital settings have 

reported comparable frailty rates. For instance, Adebusoye 

et al. (2019) in a tertiary hospital found 63.3% frailty 

among older patients in Nigeria, and Davidson et al. (2024) 

in a multi-center hospital study reported 57.0% frailty in 

Tanzanian elderly patients. Likewise, Sakyi et al. (2023) 

observed 59.7% frailty among Ghanaian hypertensive 

elders at a university hospital. These similar findings 

support our prevalence and likely reflect shared risk factors 

such as advanced age, disability, multimorbidity, and 

undernutrition in low-resource hospital settings. 

However, our frailty prevalence exceeds many other 

reported prevalences. For instance, a population survey in 

Morocco found 46.4% frailty. (Mejdouli et al., 2024), and 

a Saudi Arabian study reported only 21.4% frailty among 

community-dwelling elderly adults (Alqahtani et al., 2021). 

Mejdouli et al. in Morocco, an upper-middle-income 

country, observed 46.4% frailty. (Mejdouli et al., 2024), 

lower than our rate, perhaps reflecting their mix of 

healthier community health-center patients. Furthermore, 

higher-income countries typically report far lower frailty 

rates. For example, large studies in the USA and China 

found that only 9% and 9.9% of older adults were frail, 

respectively, among community-dwelling elderly. (Kurnat-

Thoma et al., 2022). These differences likely reflect 

methodological and contextual factors, such as community 

samples in high-income countries may be healthier on 

average, have better chronic disease management and 

nutrition, or stronger social support systems in those 

settings. (Majid et al., 2020). 

On the other hand, we found 157 participants (40.9%) to be 

prefrail, which is consistent with other published studies. 

For instance, an Indian systematic review reported 39.8% 

prefrailty. (Debnath et al., 2024) among the elderly 

patients. This similarity could be due to related challenging 

study settings with high pre-frailty prevalence. By contrast, 

Dzando and Moussa (2025) in Côte d’Ivoire found only 

24.6% prefrailty from three regions, a much lower 

prevalence. The Côte d’Ivoire study used a 30-item frailty 

index and included some younger elderly (50+), which 

might undercount the Fried-phenotype prefrail group.  

Furthermore, in our study, only 0.78% were non-frail. This 

near-absence of non-frail elderly highlights the heavy 

frailty burden. This finding aligns with other African 

hospital reports showing very few non-frail elders. 

Adebusoye et. al. noted that only 36.7% non-frail Nigerian 

patients in a tertiary hospital. (Adebusoye et al., 2019), and 

the Côte d’Ivoire survey had merely 16.1% non-frail 

(Dzando and Moussa, 2025). In contrast, population 

studies in high-income countries report relatively higher 

prevalences of non-frailty; for example, a study in the USA 

reported a 47% non-frailty prevalence. (Kurnat-Thoma et 

al., 2022). The scarcity of non-frail individuals in our 

sample likely reflects the limited preventive healthcare 

common in our setting. 

Comprehensively, our findings reveal a very high frailty 

burden in this Ugandan hospital cohort. Given the 

similarities with other African studies, our results highlight 

that low-resource hospitals face a disproportionate elderly 

vulnerability, showcasing the need to strengthen elder care 

services and preventive strategies in our region. 

 
Vitamin D levels are associated with frailty 

among elderly patients.  
In this study, vitamin D deficiency was an independent 

frailty predictor (aPR≈5.13 for deficiency; 2.87 for 

insufficiency). This fits a growing concern that low 

25(OH)D impairs bone and muscle health, increasing 

frailty. (Marcos-Pérez et al., 2020). For instance, a study in 

Japan reported that the lowest vitamin D quartile had 

frailty in 49% of subjects versus only 15% in the highest 

quartile. (Saeki et al., 2020). Furthermore, a meta-analysis 

by Marcos-Pérez et al. (2020) likewise found significantly 

lower serum 25(OH)D in frail versus non-frail elders. 

Similar associations have been observed in developed 

countries. (Giustina et al., 2023; Zheng et al., 2022), 

further highlighting a global health challenge of low 

vitamin D levels among the elderly, resulting in frailty. 

Biologically, vitamin D promotes bone mineralization and 

muscle protein synthesis. (Latham et al., 2021)Without it, 

the elderly develop sarcopenia, weakness, and falls. (Zhang 

and Li, 2024), key components of frailty. Our finding that 

vitamin D-deficient elders were 5 times more likely to be 

frail thus concurs with the literature.  

 

Factors predisposing the elderly patients to 
frailty among the elderly patients  
This study found that the elderly with no or only primary 

education were much more likely to be frail. This agrees 

with other reports. For example, a study in Tanzania 

observed that frail hospitalized elders had significantly 

lower education and literacy levels. (Davidson et al., 

2024). Similarly,  Bellelli et al. (2023) in Italy noted that 

frailty increased exponentially with advancing age and 

fewer years of formal education. In fact, a recent umbrella 

review highlighted that lower education is consistently 

associated with higher frailty risk. (Boucham et al., 2024). 

Plausible explanations include poorer health literacy and 

socioeconomic disadvantage among the less educated. 

(Stormacq et al., 2020). Geriatric patients with minimal 

education may lack knowledge about nutrition, preventive 

care, and disease management. (Cristina and Lucia, 2021). 

These factors can accumulate over the life course, 
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depleting physiological reserves and predisposing to 

frailty. 

In the same vein, physical inactivity was associated with 

frailty (aPR=1.61). This is biologically plausible: a 

sedentary lifestyle leads to loss of muscle mass and 

strength (sarcopenia), poorer cardiovascular fitness, and a 

higher risk of obesity and metabolic dysfunction, all of 

which contribute to frailty. (Mo et al., 2023). Indeed, 

studies have repeatedly found that inactivity is a key driver 

of frailty. For example, Sobhani et al. (2022) reported that 

low physical activity was the strongest factor associated 

with frailty in the Iranian elderly (odds ratios ≈36 for 

frailty phenotype). Likewise, an Indian study noted that 

“frailty was associated with physical inactivity or a lack of 

exercise.” (Kendhapedi and Devasenapathy, 2019). In 

other words, the elderly who do not exercise tend to have 

weaker muscles and higher inflammation, making them 

more vulnerable. (Pan et al., 2021). In our context, few 

elderly engage in regular exercise (often due to 

comorbidities), which likely contributes to poor health and 

higher frailty. Furthermore, in our study, depression (self-

reported) significantly increased frailty risk (aPR=1.33). 

This aligns with prior research. Clinically, chronic 

depression activates stress-response systems (e.g., 

dysregulated cortisol) and pro-inflammatory cytokines, 

which can cause fatigue, muscle wasting, and poor 

appetite, all pathways to frailty. (Pradipta et al., 2025; Pan 

and Ma, 2024; Vaughan et al., 2015). This study’s findings 

align with prior research. Chu et al. found that older adults 

with depression were far more likely to be frail than those 

without (Chu et al., 2019). Similarly, Lan et al. (2023) 

reported that depressed Chinese inpatients had 5.3 times 

the odds of frailty, and Mbabazi et al. (2022) found 

depressed Ugandan elderly had an aOR of 7.52 for frailty. 

Our finding is thus consistent with the literature linking 

psychological distress to frailty. (Chu et al., 2019; Lan et 

al., 2023).  

Having comorbidities, particularly diabetes and 

cardiovascular disease, was associated with frailty 

(aPR=4.59). This is in agreement with other published 

studies. A study in Ghana showed that having hypertension 

complications had 3 times higher odds of frailty. (Sakyi et 

al., 2023), and in Nigeria, Adebusoye et al. (2019) found 

that having multiple comorbidities tripled to quadrupled 

frailty odds (OR=4.41). A global review also identified 

diabetes, hypertension, and other chronic conditions as 

consistent frailty predictors. (Boucham et al., 2024). 

Mechanistically, diseases like DM and CVD produce 

systemic inflammation and end-organ damage (e.g., 

neuropathy, impaired mobility, poor circulation), which 

erode physical reserve and function. (Adebusoye et al., 

2019, Boucham et al., 2024). 

Furthermore, high consumption of processed foods raised 

frailty prevalence (aPR≈1.77). Diets rich in ultra-processed 

items (high in salt, sugar, unhealthy fats, and additives) can 

drive inflammation and nutritional imbalance. (Tristan 

Asensi et al., 2023). This is supported by Zupo et al. 

(2023), who found that older Italians with moderate 

processed-food intake had 1.5 times higher odds of 

“nutritional frailty” compared to low-intake peers (and the 

highest quintile had 3.2 times higher odds) (Zupo et al., 

2023). The harms likely come from excess additives and 

poor nutrient density: for example, trans fats and sodium in 

many processed foods can exacerbate cardiovascular strain, 

metabolic syndrome, and chronic disease. (Saravanan et 

al., 2023), which in turn promotes frailty. Thus, our finding 

agrees that diets heavy in processed foods correlate with 

frailty. (Zupo et al., 2023). 

Lastly, we also found that low serum magnesium was 

associated with frailty (aPR=1.15). Magnesium is critical 

for muscle and nerve function; its deficiency produces 

fatigue, cramps, and weakness. (Struijk et al., 2024, 

Barbagallo et al., 2021). Our result is consistent with 

emerging evidence. For instance, Turkish elderly with 

hypomagnesemia had significantly worse Fried frailty 

scores. (Kocyigit and Katipoglu, 2024). Further supporting 

this, a large cohort study showed that higher magnesium 

intake is protective: Struijk et al. (2024) found that older 

women who met the RDA for magnesium had a 14% lower 

frailty risk compared to those who did not. (Struijk et al., 

2024). In other words, sufficient dietary magnesium 

appears to reduce frailty risk, likely because Mg supports 

muscle contraction and cellular energy metabolism. 

(Struijk et al., 2024).  

 
Conclusion 
This study demonstrated a very high burden of frailty 

among elderly patients at Masaka Regional Referral 

Hospital, with only 0.78% remaining non‑frail. Key factors 

associated with frailty included low educational attainment 

(no or primary education), physical inactivity, self‑reported 

depression, comorbidities (notably diabetes and 

cardiovascular disease), and dietary factors 

(processed‐food consumption and hypomagnesemia). 

Vitamin D status emerged as the strongest modifiable 

predictor: elders with deficiency were over five times more 

likely to be frail, and those with insufficiency nearly three 

times more likely, compared to those with sufficient levels. 

 

Limitations 
Some exposures were measured crudely. Notably, we 

assessed depression by a simple yes/no question rather than 

a validated scale (like the Geriatric Depression Scale), and 

we dichotomized exercise (yes/no) without a quantitative 
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physical-activity scale. Similarly, diet was categorized 

coarsely (processed vs. natural foods). These 

simplifications may attenuate the true associations. Future 

studies should use standardized instruments (e.g., GDS for 

depression, validated activity questionnaires, and detailed 

dietary logs) to more precisely characterize these risk 

factors and confirm our findings. 

 
Recommendations 
To address the high frailty burden identified, we 

recommend that the Ministry of Health and hospital 

administrators integrate routine frailty screening and 

vitamin D testing into geriatric care protocols, coupled with 

clear clinical guidelines for vitamin D and magnesium 

supplementation. Clinicians and geriatric care teams should 

provide tailored education to low‐literacy older patients on 

nutrition and chronic‐disease self‐management, prescribe 

supervised resistance and balance exercise programs for 

sedentary elderly, and implement validated depression 

screening (such as the Geriatric Depression Scale) with 

prompt referral for psychosocial support. Public health and 

nutrition departments ought to promote diets rich in whole, 

unprocessed foods, particularly sources of vitamin D and 

magnesium, and collaborate with community health 

workers to deliver home‑based supplementation where 

deficiencies are detected. Finally, researchers should 

pursue longitudinal intervention studies examining the 

effects of nutrient repletion, physical‑activity promotion, 

and mental‑health support on frailty progression, and 

validate simple case‑finding questions against 

gold‑standard scales in this population. 
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