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Introduction

Chronic diseases also known as Non‑Communicable 
Disease (NCD) are the leading cause of  death as well as disability 
worldwide. According to an estimate, 28 million patients die 
every year because of  chronic illnesses such as cardiovascular 

diseases (46.2%), cancers (21.7%), respiratory diseases (10.7%) 
and diabetes (4%), which are responsible for 82% of  all deaths 
worldwide.[1] These chronic illnesses have a negative impact on 
the life style of  elderly people limiting their daily activity and cause 
many social, psychological and medical problems.[2,3] Globally, 
the percentage of  elderly aged 60 years and above is expected 
to increase from 600 million up to 2 billion by the year 2050.[4] 
According to World Health Organization (WHO), in 2020, the 
burden of  chronic illnesses will be 60%. The percentage of  
elderly population in Saudi Arabia was 4% in the year 2000, 
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which has almost doubled currently and is expected to increase 
by many folds in the coming years.[5] Most of  the patients with 
chronic diseases are seen at the Primary Health Care (PHC) 
level. This increase in the elderly population is a big challenge for 
PHC setting in Saudi Arabia to provide their adequate needs of  
healthcare.[6,7] Therefore, strengthening of  the healthcare system 
in terms of  availability and accessibility of  physical, human and 
financial resources at PHC level is indispensable.[8]

Prevalence of  NCDs increases with advancing age especially 
among elderly females. For the past three decades NCD is a 
leading cause of  premature death among women worldwide.[9] 
Additionally, the health score of  females is lower compared to 
men.[10] In Saudi Arabia the prevalence of  NCDs among elderly 
females is higher compared to males with hypercholesterolemia 
and chronic respiratory diseases almost twice prevalent among 
females compared to males.[11] Multimorbidity is more common 
among elderly patients therefore patients are referred to a 
secondary or tertiary health care hospitals setting imposing 
additional economic implication for the health sector of  a 
country.[12] Unfortunately, many countries still focus on the 
uni‑disease model of  dealing with the non‑communicable 
diseases. The new approaches focus on integrating the NCD 
at primary health care setting making countries more prepared 
to deal with the chronic diseases.[13] There is little information 
about the prevalence of  NCDs among Saudi elderly population 
assessing gender as a risk factor.[14] The availability of  updated and 
validated information is utmost for futures policy and planning. 
The aim of  the study was to assess the differences among male 
and female elderly population seeking care for chronic illnesses 
at primary health care centers and identify the most common 
chronic comorbidities among elderly.

Methods

Study design and area and settings
A retrospective cross‑sectional study was conducted, using 
the charts of  the elderly patients who visited primary health 
care (PHC) centers at Khasm el Aan district in Riyadh, Saudi 
Arabia. The study was conducted from September 2017 to March 
2019. These PHC centers are affiliated with King Abdulaziz 
Medical City in Riyadh which is one of  the leading tertiary care 
hospital with approximately 1500 bed capacity. The electronic 
medical records of  the patients were retrieved for the last one year 
period from the date of  start of  the study, using the BestCare® 
patient file management system already available in the hospital.

Identification of study participants
The definition of  elderly was considered as 65 years and 
above for the study depending up the agreed definitions from 
other studies.[15] A chronic illness was defined “if  that person’s 
condition had lasted or was expected to last 12 or more months 
and resulted in functional limitations and/or the need for 
ongoing medical care”.[16] For sample size the 95% confidence 
level and 5% margin of  error was set using epi‑info software the 

optimal sample size was 319 elderly patients, which was divided 
equally among males and females. The patient’s records showed 
that almost 14000 charts met the inclusion criteria afterwards. 
Afterwards using a random sample generator in the Microsoft 
excel a random sample of  319 patients was generated from 
the population of  14000. The sample was equally divided by 
male and female gender in order to assess the risk of  chronic 
illnesses among the two genders. The reason for selection of  a 
random sample was to reduce the over or under estimation of  
the diseases prevalence and also and to reduce the risk of  biases 
in our target population.

Data collection process
Data was collected by the research team members who were 
well versed with the hospital settings. The access to the data 
was provided by the Bed Management Department and 
Statistics Division at Department of  Health Informatics in 
the hospital. After obtaining the list of  all included patients, 
two co‑investigators manually reviewed the files. The data was 
collected on an Excel sheet including the demographic variables 
and 19 chronic illnesses i.e. diabetes, dyslipidemia, cardiovascular 
diseases, stroke, arthritis, chronic respiratory disease, osteoporosis 
etc., were the main variables of  interest.

Data analysis
Data was later transferred to Statistical Package for Social 
Sciences (SPSS) version 22 for analysis. The initial descriptive 
frequencies were run for all the variables in order to check for 
wrong entry and 10% of  the data was checked with the original 
files for quality checking. Any discrepancies if  found were 
identified and fixed before final analysis. The data set was grouped 
into male and female elderly and percentages and frequencies 
for the categorical variables, and the mean standard deviation of  
the numerical variables was reported. The number for chronic 
diseases per person were also computed and later categorized as 
patients having 1 disease, 2 diseases, 3 disease and more than 4 
diseases. For assessing the differences by gender and the chronic 
illnesses, initial chi square test was applied. The distribution 
of  diseases by different age categories was also reported after 
categorization of  age into <70, 71‑75, 76 ‑80 and >80 years age 
groups. The odds ratio was also reported for all the diseases 
to assess the gender as predictor for the chronic illnesses with 
females coded as 1 and male coded as 2. Logistic regression was 
also applied and the significance level was set at <0.05 for all 
statistical tests.

Ethical considerations
The study was conducted after approval from the ethical review 
committee of  King Abdullah International Medical Research 
Center (KAIMRC) with memo no: (IRBC/1107/17). As no 
contact was done with the patients during the data collection, 
informed consent was not required. However, official approval 
was taken for accessing the medical record. All records were 
kept confidential and anonymous and only the research team 
members had access to the data.
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and (χ2 = 3.9, P value 0.046), followed by chronic respiratory 
diseases with male vs female percentage of  9 (5.4%) vs 23 (15%) 
and (χ2 = 8.3, P value = 0.004). Although there was no association 
between gender and arthritis, the male to female percentage was 
still higher with 21 (12.6%) vs 26 (17%), respectively. One of  
the important findings was that the percentage of  eye diseases 
were almost double in females compared to men with 19 (12.5%) 
vs 11 (6.6%) and (χ2 = 3.2, P = 0.07). Also, similar finding was 
noted for endocrine diseases with male vs female 6 (3.6%) vs 
24 (15.8%) (χ2 = 13.8, P = <0.00).

Males had significantly higher prevalence of  Genitourinary 
diseases 44 (26%) with (χ2 = 25.9, P value <0.00). Additionally, 
stroke was also significantly higher among male vs female with 
12 (7.2%) vs 3 (2%) (χ2 = 4.8, P value <0.00). None of  the 
male patients in the study sample had osteoporosis and the total 
prevalence was 4% only. Musculoskeletal problems showed male 
predisposition with male vs female percentage of  9 (5.4%) vs 
2 (1.3%), and (χ2 = 3.9, P value = 0.04). Overall prevalence of  
neoplasm, allergy and ear diseases in our population was <1% 
for each of  the disease. The most significant problem among 
males with advancing age was disease of  genitourinary system and 
it was common among elderly with more than 70 years of  age. 
While arthritis was seen mostly between the ages of  71‑80 with 
P value = 0.015 [Tables 2 and 3].

The results for logistic regression showed significant results for 
dyslipidemia for females with OR = 1.5, 95% CI of  (1‑2.4) and 

Results

Profile of participants
The total number of  elderly patients was 319 and the age ranged 
from 65 years to 104. Majority of  elderly sample 107 (33.5%) 
were between 71‑75 years old with a mean age of  75 ± 7 years. 
Almost equal gender distribution was observed, in which females 
were 152 (47.6%) versus 167 (52.4%) for males. Majority of  study 
participants 260 (82.5%) were married. The females were more 
obese compared to men with 50 (33%) of  women being severely 
obese (Obese class II‑VI, BMI >35), while 60 (36%) of  men were 
overweight with a mean BMI of  29 ± 6. Almost half  of  patients, 
that is, 139 (43.6%), had 3‑4 chronic illnesses at the minimum 
with a mean number of  chronic illnesses per person 2.87 ± 1.7. 
37 (24.3%) women had at least 4 different chronic diseases while 
42 (25.1%) men had 3 chronic illnesses. The average number 
of  consultations per year was almost same for both males and 
females 6 ± 5. The 5 most prevalent chronic illnesses among 
our elderly population were cardiovascular diseases 229 (71.8%), 
dyslipidemia 183 (57%), diabetes 179 (56%), genitourinary 
diseases 52 (16%) and arthritis 47 (14.7%) [Table 1].

Association of chronic illnesses with gender
The prevalence of  chronic diseases showed that there was female 
predisposition for many of  the NCD’s with exception of  only 
few diseases where male predisposition was noted, however for 
Diabetes almost equal prevalence was noted. Hyperlipidemia 
was significantly higher among elderly females with 96 (63%) 

Table 1: Profile of participants
Variables Categories Total n=319 Male n=167 Female n=152

Frequency Percentage Frequency Percentage Frequency Percentage 
Age in years Mean±SD 75±7 75±7 76±7
Age categories <70 84 26.3% 49 29% 35 23%

71‑75 107 33.5% 49 29% 58 38%
76‑80 63 19.7% 36 22% 27 18%
> 80 65 20.4% 33 20% 32 21%

BMI Mean±SD 30±6.7 29±6 31±7
BMI categories under weight 4 1.3% 4 2% 0 0%

Normal 59 18.5% 34 20% 25 16%
overweight 100 31.3% 60 36% 40 26%
Obese class I (moderately obese) 73 22.9% 36 22% 37 24%
Obese class II‑VI (BMI >35) 83 26.0% 33 20% 50 33%

Marital status Single 2 0.6% 2 1% 0 0%
Married 260 82.5% 163 99% 97 65%
Divorced 4 1.3% 0 0% 4 3%
Widowed 49 15.6% 0 0% 49 33%

Referral for further consulation No 234 73.4% 122 73% 112 74%
Yes 85 26.6% 45 27% 40 26%

Number of  chronic illnesses per person Mean±SD 2.87±1.7 2.7±1.63 3±1.74
Number of  chronic illnesses among 
patients

With 1 disease 71 22.3% 40 24.0% 31 20.4%
With 2 diseases 61 19% 33 19.8% 28 18.4%
with 3 diseases 71 22.3% 42 25.1% 29 19.1%
With 4 diseases 68 21.3% 31 18.6% 37 24.3%
>4 diseases 48 15% 21 12.6% 27 17.8%

Number of  consultations per (year) Mean±SD 6±5 6±4 6±5
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P = 0.04. Stroke was less likely to occur among females with OR 
and 95% CI of  0.26 (0.07‑0.94) and P = 0.04. Additionally, the 
genitourinary disease was also significantly more among males. 
For all the other diseases excluding the chronic respiratory and 
endocrine diseases, none of  them had significant association 
as per result of  logistic regression. However, the odds ratio 
for majority of  the diseases was more than 1 making females 

at higher risk of  acquiring the disease compared to males. 
There was also significant positive correlation among the 
number of  chronic diseases in a patient with number of  times 
of  consultation in a year (r = 0.442, P value <0.000). Thus 
those patients who had more than one chronic illness they 
had more frequent visits in the hospital. Additionally these 
was positive correlation between the age of  the patients and 

Table 2: Distribution of diseases by Gender
Variables Total n=319 Male n=167 Female n=152 P

Frequency Percentage Frequency Percentage Frequency Percentage 
Diabetes 179 56.1% 94 56.3% 85 55.9% 0.947
Dyslipidaemia 183 57.4% 87 52.1% 96 63.2% 0.046*
Cardiovascular diseases 229 71.8% 117 70.1% 112 73.7% 0.473
Stroke 15 4.7% 12 7.2% 3 2.0% 0.028*
Arthritis 47 14.7% 21 12.6% 26 17.1% 0.254
Chronic respiratory disease 32 10.0% 9 5.4% 23 15.1% 0.004*
Cancer 11 3.4% 5 3.0% 6 3.9% 0.64
Psychiatric disorder 10 3.1% 4 2.4% 6 3.9% 0.52
Osteoporosis 13 4.1% 0 0.0% 13 8.6% <.001*
Endocrine disorders 30 9.4% 6 3.6% 24 15.8% <.001*
GIT disease 16 5.0% 9 5.4% 7 4.6% 0.74
Diseases of  the eye and adnexa 30 9.4% 11 6.6% 19 12.5% 0.07
Diseases of  the nervous system 16 5.0% 8 4.8% 8 5.3% 0.84
Diseases of  the blood 10 3.1% 3 1.8% 7 4.6% 0.20
Liver disease 9 2.8% 4 2.4% 5 3.3% 0.74
Sleep disorder 6 1.9% 3 1.8% 3 2.0% 1.00
Diseases of  the musculoskeletal system and connective tissue 11 3.4% 9 5.4% 2 1.3% 0.04*
Diseases of  the genitourinary system 52 16.3% 44 26.3% 8 5.3% <.001*
Diseases of  the skin and subcutaneous tissue 8 2.5% 6 3.6% 2 1.3% 0.287
*Chi square/Fishers Exact statistic significant at <0.05, The values <0.05 are presented as bold

Table 3: Distribution of chronic illnesses by age categories (n=319)
List of  chronic diseases Age categories P

<70 71‑75 76‑80 >80
Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage 

Diabetes 46 54.8% 68 63.6% 36 57.1% 29 44.6% 0.112
Dyslipidaemia 39 46.4% 69 64.5% 36 57.1% 39 60.0% 0.89
Cardiovascular diseases 58 69.0% 80 74.8% 45 71.4% 46 70.8% 0.845
Stroke 2 2.4% 4 3.7% 5 7.9% 4 6.2% 0.363
Arthritis 4 4.8% 21 19.6% 13 20.6% 9 13.8% 0.015*
Chronic respiratory disease 7 8.3% 11 10.3% 7 11.1% 7 10.8% 0.941
Cancer 3 3.6% 2 1.9% 3 4.8% 3 4.6% 0.669
Psychiatric disorder 1 1.2% 4 3.7% 3 4.8% 2 3.1% 0.588
Osteoporosis 1 1.2% 3 2.8% 6 9.5% 3 4.6% 0.083
Endocrine disorders 8 9.5% 5 4.7% 8 12.7% 9 13.8% 0.163
GIT disease 2 2.4% 8 7.5% 4 6.3% 2 3.1% 0.365
Diseases of  the eye and adnexa 5 6.0% 9 8.4% 6 9.5% 10 15.4% 0.258
Diseases of  the nervous system 3 3.6% 4 3.7% 5 7.9% 4 6.2% 0.558
Diseases of  the blood 2 2.4% 4 3.7% 4 6.3% 0 0.0% 0.202
Liver disease 2 2.4% 5 4.7% 1 1.6% 1 1.5% 0.680
Sleep disorder 0 0.0% 1 0.9% 3 4.8% 2 3.1% 0.095
Diseases of  the musculoskeletal 
system and connective tissue 

3 3.6% 1 0.9% 1 1.6% 6 9.2% 0.033*

Diseases of  the genitourinary system 5 6.0% 21 19.6% 13 20.6% 13 20.0% 0.030*
Diseases of  the skin and 
subcutaneous tissue

2 2.4% 2 1.9% 3 4.8% 1 1.5% 0.678

*Chi square/Fishers Exact statistic is significant at the 0.05 level, The values <0.05 are presented as bold
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the total number of  chronic diseases in a patient (r = 1.27, 
P value = 0.023) [Table 4 and Figure 1].

Discussion

The present study aimed at accessing the prevalence of  
chronic NCD among elderly population in Riyadh. The results 
showed that male had significantly higher prevalence of  stroke, 
genitourinary diseases and MSK diseases. Whereas the elderly 
females had significantly higher prevalence of  hyperlipidemia, 
endocrine diseases, osteoporosis and chronic respiratory diseases. 
Cardiovascular (CVS) diseases were the most common cause of  
morbidity in our study accounting for 71% (males 70.1% and 
females 73.7%). The result were very similar to the prevalence 
of  cardiovascular diseases in United States (US) where 71% of  

elderly populations aged between 60 and 80 are effected.[17] Also 
similar finding was reported by study done among elderly in 
Buraidah reported the prevalence for hypertensive at 71.3%.[18] 
These findings highlights the fact that the lifestyle changes are 
almost global now sedentary lifestyle is much more common, 
which is why it is one of  the leading cause of  death in elderly 
population globally.[19] Moreover, CVDs are a significant public 
health issue worldwide.[20]

Although the percentage of  CVS diseases was almost similar 
for both male and females but dyslipidemia was significantly 
higher among females, which is another important finding 
of  the study. A study conducted in Asaba‑Nigeria found the 
prevalence of  dyslipidemia in the overall population was 69.9% 
for both genders.[21] In China, the prevalence of  dyslipidemia was 
also higher for elderly women 65 years and above compared to 
men, but in comparison to our study population it is still lower 
with 42%.[22] This higher prevalence in our participants specially 
females could be accounted for the differences in cultures and 
eating habits and most importantly obesity which was more 
prevalent among our females participants.[4,6] This higher 
percentage can also be explained by the changes in hormones that 
alter the metabolism of  lipoprotein throughout their lives and 
elderly in specific as they experience the menopausal transition 
that worsens their lipid profile. Numerous reports confirm that 
positive effect of  healthier diet results in lowering of  dyslipidemia 
and CVDs even in obese patients.[23] Hence, it is important for life 
style modifications including dietary intervention that should be 
the first step in the management of  patients with dyslipidemia.[24]

The third most common cause of  morbidity was diabetes 
accounting for 56.1%, which is very high compared to 25% of  
American population aged 65 or older.[25] A similar finding was 
reported by study conducted in southern Saudi Arabia.[26] As a 
consequence of  aging, the function of  beta cells start to decline 
independently to insulin resistance and the risk of  development 
of  diabetes mellitus Type 2 increases with obesity and lack of  
physical activity and insulin resistance increases further with 
aging.[27] The presence of  obesity in more than half  of  our elderly 
sample could be one of  the explanation for higher prevalence 
of  diabetes especially among females. Simultaneously, the 
advancement of  technology such as cars, elevators and remote 
controlled devices had led to increases sedentary life style which 
is a major risk factor for acquiring non communicable diseases.[28] 
According to cultural norms of  the society, most of  the Saudi 
women depend on the male members of  the family for mobility, 
thus increasing further the risk of  inactivity amongst elderly as 
they still continue with the old norms. Females are more likely 
to have the elder self‑neglect issue.[7]

The diseases of  the genitourinary system in our study were 
exactly same as another study conducted in Saudi Arabia which 
reported the prevalence among elderly as 19.8%.[29,30] In the 
US, Benign Prostatic Hypertrophy (BPH) affects 80% of  those 
aged 70 years and older.[31] Whereas in Korea, the prevalence of  
BPH is 43% among elderly aged 70s, and increases further by 

Table 4: Gender as the predictor for the chronic 
illnesses (n=319)

List of  chronic diseases OR* (95% Cl) P
Diabetes 0.99 (0.77‑1.2) 0.94
Dyslipidaemia 1.5 (1‑2.4) 0.04
Cardiovascular diseases 1.1 (0.73‑1.9) 0.47
Stroke 0.26 (0.07‑0.94) 0.04
Arthritis 1.4 (0.7‑2.6) 0.25
Chronic respiratory disease 3.1 (1.3‑7) <0.00
Cancer 1.3 (0.39‑4.4) 0.64
Psychiatric disorder 1.6 (0.4‑6) 0.43
Endocrine disorders 5 (1.9‑12.6) <0.00
GIT disease 0.84 (0.3‑2.3) 0.74
Diseases of  the eye and adnexa 2.0 (0.9‑4.4) 0.07
Diseases of  the nervous system 1.1 (0.4‑3.0) 0.84
Diseases of  the blood 2.6 (0.67‑10) 0.16
Liver disease 1.3 (0.36‑5.2) 0.63
Sleep disorder 1.1 (0.21‑5.5) 0.90
Diseases of  the musculoskeletal system and 
connective tissue

0.23 (0.05‑1.1) 0.06

Diseases of  the genitourinary system 0.15 (0.07‑0.34) <0.00
Diseases of  the skin and subcutaneous tissue 0.358 (0.07‑1.8) 0.21
*OR=Odds Ratio, Logistic regression applied P value set at 0.05

Figure  1: Correlation of number of chronic illness with number of 
consultations in a year
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10% at age of  80 years.[32] The varying results may be related to 
differences among the cultural composition, and socioeconomic 
makeup. While age is an important risk factor for development 
of  this condition, other modifiable risk factor such as obesity, 
diabetes and hypertension contribute as well.

The study provides an insight into the burden of  chronic illnesses 
at one point in time. The random sampling technique increases 
the validity of  the results for the larger populations. Although the 
causal relationship couldn’t be established but that was out of  the 
scope of  this study considering that fact that 19 different chronic 
diseases were included and controlling for confounders and all 
the risk factors for each one of  them was relatively impossible. 
Also, one of  the limitations was the non‑availability of  the data on 
sociodemographic profile of  the participant including monthly 
income, educational level, employment status and source of  
income, which restricted us to make other inferences based on 
these predictors. One of  the obstacles faced during the study 
was that different doctors labeled the same disease in a different 
way like hyperlipidemia and dyslipidemia, asthma and respiratory 
disease, arthritis and joint pain, these different names required 
detailed information about the patient’s previous visits and 
investigations in order to get a confirm diagnosis. This process 
consumed a lot of  time and effort. Although effort was made 
to get on confirmed diagnosis, this could still have led to over or 
underreporting of  some of  the prevalence in our sample. Also, 
in order to make the necessary policy and strategic planning for 
catering the burden of  the non‑communicable diseases, it is 
recommended to make decisions ahead of  time in order to avoid 
delays in the implementation phase.[8,13] Many countries still focus 
on the uni‑disease model of  dealing with the non‑communicable 
diseases. The time of  need is to prepare the primary healthcare 
setting[33] for dealing with gender focused multimorbidity as 
research is showing female predominance for many chronic 
illnesses. The future cohort studies on the likelihood of  gender 
as risk factor for chronic diseases should be done to explore the 
phenomenon further in different populations.

Conclusion

The elderly females are more likely to have chronic diseases 
compared to men who are at higher risk of  getting stroke, 
musculoskeletal and genitourinary diseases. Our study showed 
that common chronic illnesses among elderly were cardiovascular 
diseases, dyslipidemia, diabetes, diseases of  the genitourinary 
system, and arthritis. Most of  elderly had more than three 
chronic diseases. In the coming years the elderly population 
is expected to rise thus actions well in advance are required in 
order to meet the increased demand for healthcare provision for 
non‑communicable diseases. The timely readiness of  the PHC 
and the first line services are integral in order to deal with this 
situation.[8,13]
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