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Abstract

Background: Urinary stone is the presence of one or more stony concretes located at any level of a segment of the urinary

tract. It is a worldwide problem that can affect all groups of ages and the prevalence has been increasing over time. Urolithia-

sis affects about 12% of the world population at some stage in their lifetime. Therefore, this study aimed to assess the preva-

lence and associated factors of urinary stone among adult patients attending in Tigray hospitals, Ethiopia.

Methods: A cross-sectional study was conducted among selected 562 adult patients who were attending at surgical outpa-

tient departments of five selected public hospitals in Tigray region. Data were collected using face to face interviewing ques-

tionnaires and from medical chart review. Binary logistic regression model analyses were performed and analyzed using

SPSS version 23.

Result: The prevalence of urinary stone was found 14.8%. After adjustment of the independent variables, the significant fac-

tors associated with urolithiasis were being male [AOR=2.47, 95% CI: 1.41 - 4.31], passing urine frequency less than five

times in a day [AOR=2.55, 95 CI: 1.36 - 4.79], having diabetes mellitus [AOR=2.52 95% CI: 1.08 - 5.92], having hyperten-

sion [AOR=2.41 95% CI: 1.10 - 5.32] and history of urinary tract infection [AOR, 1.76 95% CI: 1.02 - 3.02].

Conclusion: one out of six people have urinary stone which was considerably high. The major factors associated with uri-

nary stone were being male, less urine passing frequency, diabetes mellitus, hypertension and history of urinary tract infec-

tion.

Keywords: Kidney Stone; Urinary Stone; Urolithiasis; Tigray

Abbreviations: ACSH: Ayder Comprehensive Specialized Hospital; AOR: Adjusted Odds RatioBMI: Body Mass Index; CI:

Confidence Interval; CKD: Chronic Kidney Disease; COR: Crude Odds Ratio; OPD: Out Patient Department; SCI: Spinal

Cord Injury; TASH: TikurAnbesa Specialized Hospital; UTI: Urinary Tract Infection
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Introduction

Urinary stone (Urolithiasis) is the presence of one or more stony concretes located at any level of a segment of the urinary tract

[1]. It is a worldwide problem that can affect all groups of ages and the prevalence has been increasing over time [2]. Urolithiasis af-

fects about 12% of the world population at some stage in their lifetime. The overall probability that an individual will form stones

varies in different parts of the world [3].

The prevalence of urolithiasis is varying by age, sex and climatic conditions and appears to have increased in the last quarter of the

20th century [4]. The frequency of urolithiasis will rise even more by 7–10% in the next decades related to global warming, since

stone disease is encountered more frequently in hot regions. In Asia and Africa,  there is recognized stone belt  which covers the

area of Egypt, the Middle East, and Asia. In these regions, the prevalence of stone disease is high ranging from 10% to 15%. There

is a widening of this stone belt toward countries of Sub-Saharan Africa. These may be due to raped economic growth, urbanization

and changing the habit of diet in to western diet [5].

Twenty five percent of patients with urolithiasis have different health complications. The potential health complications of urinary

stones  include  renal  colic,  urinary  tract  infection,  obstruction  of  urine  system,  recurrent  stone,  renal  failure  and  even  death

[6].Urine stone has a recurrence rate of up to 50% at 5 years and 80-100% in 20 years [7].

Today, urolithiasis is an economic challenge for all healthcare systems because the prevalence is rise significantly over the last few

decades[8]. Urine stone does not affects the patient only, but also the national economy as the disease is prevalent in the produc-

tive age group [7]. The estimated patients with urolithiasis is greater than 1.3 million people in the labor force between ages 18 and

64 with total direct costs of urine stones is about ~$4.5 billion [9].

Some global studies were recommended that there is a need for more studies regarding stone magnitude in Africa because there

are a limited number of literatures on urolithiasis [10].  Even though the problem exists in our country Ethiopia still  there is  no

study done. Urinary stone is become a prevalent n sub-Saharan region but no studies have been done in Ethiopia. Thus, this study

was aimed to assess prevalence and its associated factors of urolithiasis in Tigray region hospitals, Ethiopia 2019.

Methodology

Study Setting and Study Design: Hospital based cross-sectional study design was conducted in public hospitals of Tigray region

from April 1st to May 1st 2019.

Eligibility Criteria

Inclusive Criteria: All adult (age greater than or equal to 18 years old) patients who were attending surgical OPD of the selected

public hospitals in Tigray region were included in the study.

Exclusive Criteria: Pregnant women were excluded from the study.

Sample Size Determination: The required sample size was determined by using single population proportion formula. By consid-

ering 95% confidence Interval, prevalence 22.3% according to the study conducted in TASH, Addis Ababa [11] and 5% margin of

error. Finally, the estimated sample size was 267 plus 5 % non-response rate that is 281 by considering design effect of 2 the total

sample size was 562.

Sampling Technique and Procedure: First five hospitals were selected using simple random sampling technique from the eligible

16 public hospitals. The study participants were selected using systematic random sampling method from the patients who were at-
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tending surgical OPD during data collection period.

Figure 1: Schematic presentation of the sampling procedure for a study on urinary stone and associated factors in northern Ethiopia 2019

Data Collection Instrument and Techniques: Ten BSc nurses as data collectors and five senior BSc nurses as supervisors were re-

cruited. Primary data were collected by face to face interview and secondary data by reviewing of patient medical card. Weight and

height was measured with participants standing without shoes and wearing light clothing and then BMI was calculated as body

weight (kg)/height (m2) and BMI was determined and classified based on WHO BMI classification. The BMI Classification for this

study was as follow: BMI < 18.5 kg/ m2, BMI ≥18.5 to 24.9 kg/ m2, BMI ≥ to 25 to 29.9 kg/ m2and  BMI ≥ to 30 kg/m2 was consid-

ered as underweight, normal weight, overweight and obesity respectively.

Study Variables

Dependent Variable

Urinary stone (Yes/No)

Independent Variables

Socio-Demographic Characteristics: sex, age, occupation, residence, level of education, and source of water and weather condi-

tion

Behavioral and Dietary Factors: milk and milk product, red meat, tea and coffee intake, amount of daily water intake, dietary salt

intake, cigarette smoking, urine passing frequency and alcohol intake

Health Related Factors: BMI status, diabetes mellitus, hypertension, gout, UTI, history of urolithiasis, urinary obstruction, spinal

cord injury, and family history of urolithiasis

Operational Definition: Urolithiasis: For this study we consider patient having urolithiasis if the physician was diagnosed as the

patient having urolithiasis and documented in the patient’s medical chart.

Data Quality Assurance: Data quality was ensured by providing training to data collectors and supervisors. The data collection

tools were first developed in English then translated in to Tigrigna language, finally translated back in to English. Training was giv-

en to data collectors and supervisors on the objective of the study, method of data collection, the way of data quality control meth-

ods, definition of terms and how to check the completeness and consistency of each questionnaire
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Pre-test was done on five percent of the total sample size at Mekelle general hospital one week prior to the actual data collection pe-

riod. Based on the result of the pretest necessary corrections were done on the questionnaire and chart review checklist. During da-

ta collection period adequate supervision were undertaken by supervisors. Spot checking for the filled data collection tools were

done on daily basis by the data collectors and supervisors. Digital scale for weight measurement was checked and made it at zero

level before each measurement

Data Processing and Analysis: Data were coded, and entered by Epi data manager version 4.4.3.1 and then exported to SPSS ver-

sion 21 for analysis. A descriptive statistics was computed and the results was summarized and presented by texts, tables, frequen-

cy, percentages and charts. Binary logistic regression model was used to test the association between dependent and independent

variables. All variables with P value <0.25 in the bivariate regression analyses were included in the multivariable analysis. Degree of

association was interpreted by using adjusted odds ratio with 95% confidence intervals and significance level was declared at P-val-

ue <0.05.

Results

Socio-Demographic Characteristics: A total of 562 participants were included in this study with response rate of 100%. The mean

and standard devotion age of respondents was 40 ± 26 years. Fifty eight (19.1%) of males respondents, 54 (17.4%) of urban

dwellers respondents, and 22 (22%) of living in low land area respondents had urinary stone (Table1).

Table 1: Socio demographic characteristics of patients attending surgical OPD in Tigray region hospitals, Ethiopia, 2019 (N=562)

Characteristics Urinary stone

No (n=479) Yes (n=83)

Number (n) Percentage (%) Number
(n) Percentage(%)

Sex Female Male 234245 90.380.9 2558 9.719.1

Age
18-24 years 25-34 years
35-44 years 45-54 years
55-64 years 65-90 years

6111599727062 87.182.181.184.790.991.2 925231376 12.917.918.915.39.18.8

Education

No formal
educationPrimary

school (1-8)Secondary
school (9-12)College or

university

2087487110 90.079.683.782.1 23191724 10.020.416.317.9

Occupation

FarmerGovernment
employeePrivate

employeeMerchantNon
employedStudentOther

*

197752678314923 86.885.276.584.881.690.779.3 3013814756 13.214.823.515.218.49.320.7

Residence Urban Rural 257222 82.688.4 54 29 17.411.6

Source of
water

River waterGround
waterPipe

(tape)waterHigh
land(bottled)

604335224 83.384.386.377.4 128567 16.715.713.722.6

Environmental
Weather High land Low land 40178 86.878.0 6122 13.222.0

Other*=pensioner, house wife and daily labors

Health Related Factors: Based on the assessment of health related factors 12 (37.5%) of respondents who had DM, 13 (29.5%) of

respondents who had hypertension and 10 (30.3%) of respondents with history of urolithiasis had urinary stone (Table 2).
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Table 2: Health related factors among adult patients attending surgical OPD in Tigray region hospitals, Ethiopia, 2019 (N=562)

Variables urinary stone

No Yes

Number(n) Percentage
(%) Number(n) Percentage

(%)

BMI category UnderweightNormal
weightOverweight 3840932 82.685.782.1 8687 17.414.317.9

Diabetes
mellitus No Yes 45920 86.662.5 7112 13.437.5

Hypertension NoYes 44831 86.570.5 7013 13.529.5

Gout NoYes 45425 85.286.2 794 14.813.8

Spinal cord
injury NoYes 41564 84.987.7 749 15.112.3

UTI NoYes 370109 87.578.4 5330 12.521.6

Urinary
obstructive

disease
NoYes 42554 84.790.0 776 15.310.0

Family
history of

urolithiasis
NoYes 45029 86.272.5 7211 13.827.5

Pervious
history of

urolithiasis
NoYes 45623 86.269.7 7310 13.830.3

Others* No 453 85.0 80 15.0

Yes 26 89.7 3 10.3

Others*= Appendicitis, Bowel obstruction, Choleltihiasis, CKD, Goiter, Hernia and Hydronephrosis and Hyperparathyroidism

Behavioral and Dietary Factors: Twenty seven (15%) of participants who drank water less than five glass of water per a day had

urolithiasis. Besides, 68 (12.8%) of participants who passed urine < five times a day had urolithiasis and 16 (21%) of respondents

who took high dietary salt had urinary stone (Table 3).

Table 3: Behavioral and dietary factors among adult patients attending surgical OPD in Tigray region hospitals, Ethiopia, 2019 (N=562)

Variable Urinary stone

No Yes

Number
(n) Percentage (%) Number

(n) Percentage (%)

Milk and
milk

products
No Yes 151328 87.384.3 2261 12.715.7
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Frequency
of milk

and milk
product
(n=389)

≥once a
day2-6

times per
weekonce
a week<
once a
week

537495106 79.182.288.085.5 14161318 20.917.812.014.5

Red meat No Yes 95384 91.383.8 974 8.716.2

Frequency
of red
meat

intake
(n=458)

≥ Once a
day2-6

times per
weekOnce
a week2-4
times per
month7
glass of
water

113 86.2 18 13.8

High
dietary

salt intake
No 419 86.2 67 13.8

Yes 60 80.3 16 19.7

Prevalence of Urinary Stone: The overall prevalence of urinary stone among in public hospitals of was 83 (14.8%) [95% CI:

11.9%, 17.8%].

Factors Associated With Urinary Stone

Male respondents were found 2.5 [AOR=2.47, 95% CI: 1.41 - 4.31] times more likely to have urolithiasis compared to their female

counterparts. The odds of having urolithiasis was 2.6 [AOR=2.55, 95% CI: 1.36 - 4.79] times more among respondents who had

passed urine < five times in a day compared to their counterpart. The odds of having urolithiasis was 2.5 [AOR=2.52 95% CI: 1.08

- 5.92] times higher among respondents who have diabetes mellitus than participants without diabetes mellitus. Respondents who

had hypertension were 2.4 [AOR=2.41 95% CI: 1.10 - 5.32] times more likely to develop urolithiasis than normotensive once. Also,

the odds of having urolithiasis was 1.8 [AOR, 1.76 95% CI: 1.02 - 3.02] times more among UTI patients compare to those who did

not have UTI (Table 4).

Table 4: Logistic regression analysis of associated factors with urinary stone among adult patients attending surgical OPD in Tigray region

hospitals, Ethiopia, 2019

Table4

Urine passing frequency

≥5 times per
day 161 15 1.00 1.00

<5 times per
day 318 68 2.30 [1.27 - 4.14] 2.55 [1.36 - 4.79] 0.004**

High dietary salt intake

No 419 67 1.00 1.00

Yes 60 16 1.67 [0.91 - 3.07] 1.29 [0.62 - 2.63] 0.529

Diabetes mellitus
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No 459 71 1.00 1.00

Yes 20 12 3.88 [1.82 - 8.28] 2.53 [1.08 - 5.92] 0.033*

Hypertension

No 448 70 1.00 1.00

Yes 31 13 2.42 [1.34 - 5.38] 2.41 [1.10 - 5.32] 0.029*

Urinary tract infection

No 370 53 1.00 1.00

Yes 109 30 1.92 [1.17 - 3.16] 1.76 [1.02, 3.02] 0.042*

Family history of urolithiasis

No 450 72 1.00 1.00

Yes 29 11 2.37 [1.13 - 4.95] 1.75 [0.76 - 4.03] 0.191

History of urolithiasis

No 456 73 1.00 1.00

Yes 23 10 2.72 [1.24 - 5.94] 1.66 [0.67 - 4.12] 0.278

NB *= P<0.05, ** = P < 0.01, 1.00 = reference

Discussion

In this study, the prevalence of urinary stone was 14.8% [95% CI: 11.9-17.8%]. This result is in line with studies done in Bahrain

(14.4%), Greece (15%) and Mekelle general hospital (13.7%) [12–14]. However, this study finding is higher than the studies con-

ducted in Chad (5.7%) and USA (8.8%) [15,16]. This difference might be due to difference in study period (season of the study and

time gap between the studies. This is supported by previous study estimated that the prevalence of urolithiasis will rise by 7–10%

for the next decades [5]. The magnitude of urolithiasis with in the Afro-Asian stone belt is from 10 to 15% [17] and the study area

of this study is within the stone belt region.

This  finding  is  lower  than  the  studies  done  in  TASH (Addis  Ababa)  (22.3%),  Kenya  (19.67%),  Saudi  Arabia  (22.4%)  and  India

(22.4%) [11,18–21]. This discrepancy might be due to the variation in the magnitude of the risk factors, urbanization and use of so-

phisticated diagnostic materials. The study done in Saudi Arabia and India was community based (which allows identifying asymp-

tomatic  urolithiasis  patients).  Geographical  variation  in  stone  disease  typically  reflects  environmental  risk  factors,  with  higher

stone prevalence in hot or arid climates (2).

In this study, being male was significantly associated with urolithiasis. This is similar with the study done in USA, and China [15,

22-23].  Early  epidemiological  studies  also  supported  that  stone  disease  in  men is  2.2  to  3.4  times  more  than  women [24].  This

could be due to men are more likely to engage in heavy physical labor, to sweat more, and more often be dehydrated than women.

In this study, urine passing frequency < five times per a day was significantly associated with urolithiasis. This result is similar with

the study done in India [25]. This association could be because of less urine passing frequency can result in urine stasis (super satu-

ration  of  urine),  retention  of  urine  electrolytes  (like  sodium and calcium)  which  induces  crystallization  and formation  of  urine

stones.

In this study, having diabetes mellitus was significantly associated with urolithiasis. This finding is supported by the studies done

in USA, China, India and Taiwan [15,23,26-27]. This could be due to the high blood sugar in patients having diabetes mellitus can

causes acidic urine, dehydration and super saturation of urine which increases risk for development of urine stones especially uric
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acid stone.

Hypertension was significantly associated with urolithiasis in this study. This result is similar with the studies done in Korea, USA

and Taiwan [26–28]. This association could be due to the reduction of sodium and calcium reabsorption in the proximal tubule

and thick ascending loop which results in hypercalciuria and renal stone (calcium stones).

In this study history of UTI was significantly associated with urolithiasis. This finding is supported by the studies done in India

and Pakistan [18,29]. Bacteria have long been recognized to contribute for the development of struvite urinary stones. Underlying

mechanisms  for  this  association  indicate  that  bacteria  aggregate  selectively  to  crystals,  increased  clumping  of  crystals,  and  then

they stimulate incorporation of proteins into the stone matrix.

Limitation of the Study

There might be a recall bias in the food and fluid frequency questions because self-reported measures depend largely on individu-

als’ memory. Recommendation For researchers it is better to study in the community at all to identify asymptomatic urolithiasis

case using screening material.
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