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Abstract
Objectives  To determine the prevalence of proximal deep 
vein thrombosis (DVT) by ultrasound scanning, as well as 
associated clinical features and known risk factors, among 
medical and obstetrics–gynaecology inpatients in two 
Rwandan tertiary hospitals.
Design  Cross-sectional study.
Settings  Rwanda teaching hospitals: Kigali and Butare 
University Teaching Hospitals.
Participants  901 adult patients admitted to the 
Departments of Internal Medicine and Obstetrics–
Gynecology (O&G) who were at least 21 years of age and 
willing to provide a consent.
Outcomes  Prevalence of proximal DVT, clinical features 
and known risk factors associated with DVT.
Methods  Between August 2015 and August 2016, 
participants were screened for DVT by compressive 
ultrasound of femoral and popliteal veins, conducted as a 
monthly cross-sectional survey of all consenting eligible 
inpatients. Patients completed a self-report survey on DVT 
risk factors. Prevalence of proximal DVT by compression 
ultrasonography was the primary endpoint, with univariate 
and multivariate regression analyses performed to assess 
associated clinical features and risk factors.
Results  Proximal DVT was found in 5.5% of the study 
population, with similar rates in medical and O&G inpatients. 
The mean age was 41±16 SD (range, 21–91), 70% were 
female and 7% were pregnant. Univariate analysis showed 
active malignancy, immobilisation, prolonged recent travel 
and history of DVT to be significant risk factors for proximal 
DVT (all p values <0.05); while only active malignancy was 
an independent risk factor on multivariate regression (OR 
5.2; 95% CI 2.0 to 13). Leg pain or tenderness, increased 
calf circumference, unilateral limb swelling or pitting oedema 
were predictive clinical features of DVT on both univariate 
analysis and multivariate regression (all p values <0.05).
Conclusion  Proximal DVT prevalence is high among 
hospitalised medical and O&G patients in two tertiary 
hospitals in Rwanda. For reducing morbidity and mortality, 
research to develop Africa-specific clinical prediction tools 
for DVT and interventions to increase thromboprophylaxis 
use in the region are urgently needed.

Background
Deep vein thrombosis (DVT) is a condition 
characterised by one or more blood clots 
forming in a deep vein, commonly in the 
leg or pelvis. DVT clots may migrate to the 
lungs, causing pulmonary embolism1–3 and 
such venous thromboembolism (VTE) is 
the leading cause of preventable inpatient 
morbidity and mortality.3 The annual inci-
dence in adults worldwide of a first VTE 
is 1–2 events per 1000 patient years4 and 
approximately 1 per 1000 adult patients 
suffers a clinically diagnosable event.5 VTE 
appears more common in Europe and the 
USA than in Asia and Africa.6 VTE is associ-
ated with bed rest or immobility and affects 
patients hospitalised for both medical and 
surgical conditions.7 8 Among surgical inpa-
tients, DVT affects a proportion as high as 
35% in Western countries, 12% in Malaysia, 
9.6% in Sudan and 2.9% in Nigeria.6 9 The 
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incidence of VTE varies from 5% to 30% among general 
medical patients.10 Pregnant women are more susceptible 
to VTE, the risk of VTE is higher in a pregnant woman 
than in a non-pregnant woman of the same age and the 
risk has also been shown to be higher in the postpartum 
period.11 12 Although there are some data from Nigerian 
and Sudanese populations during pregnancy and the 
postpartum period,9 no prior published data regarding 
the epidemiology, risk factors and diagnosis of DVT in 
the East African region were identifiable by our literature 
search.

Three aetiological factors are involved in thrombosis: 
vascular endothelial damage, stasis of blood flow and 
hypercoagulability.13 Among the patients treated for 
VTE, 96% have been recognised to have at least one risk 
factor and hypercoagulability accounts for most sponta-
neous DVTs.1 Recognised risk factors include increasing 
age, prolonged immobility, malignancy, major surgery, 
trauma, prior VTE, hormone use, obesity, chronic heart 
failure, nephrotic syndrome, inflammatory bowel disease 
and myeloproliferative disorders as well as pregnancy and 
the postpartum period.5 14 In addition, admissions with 
acute infection have been associated with an increased 
risk for DVT.15 16 Admissions to sub-Saharan African 
medical and obstetric wards include many patients with 
serious infections, but patients are generally younger 
and illness behaviour may be different, with many unwell 
patients remaining ambulant. In these settings, illness 
severity is high and mechanical and pharmacological 
thromboprophylaxis is rare, leading to uncertainty about 
whether data from other parts of the world should be 
extrapolated to this context.

This study proposed to assess proximal DVT burden 
among hospitalised patients in the Internal Medicine 
and Obstetrics–Gynecology Departments in two tertiary 
care teaching hospitals in Rwanda. The objectives were 
to determine the prevalence of proximal DVT among 
medical, and obstetrics–gynaecology inpatients, to deter-
mine the clinical features and associated known risk 
factors for these DVTs, and to estimate the magnitude of 
risk associated with each factor.

Methods
Study design and site description
This cross-sectional, multicentre survey evaluated patients 
admitted to the Departments of Internal Medicine and 
Obstetrics and Gynecology in two tertiary care teaching 
hospitals in Rwanda, Kigali University Teaching Hospital 
(Centre Hospitalier Universitaire de Kigali: CHUK) and 
Butare University Teaching Hospital (Centre Hospitalier 
Universitaire de Butare: CHUB). CHUK and CHUB are 
publicly funded hospitals located in Kigali the Capital 
City and the Southern Province, respectively.

Study population
Between 1 August 2015 and 30 August 2016, all patients 
admitted in the medical, and obstetrics and gynaecology 

wards at CHUB and CHUK who were at least 21 years of 
age, had been admitted for ≥3 days, and were willing and 
able to provide informed consent on the monthly day of 
enrolment were recruited.

Given the lack of prior local studies in the study popu-
lation, the prevalence of symptomatic DVT was estimated 
based on a Sudanese study in an obstetric population with 
DVT prevalence of 0.5%.11 In several studies, the rate of 
asymptomatic DVT was approximately 10 times higher 
than the symptomatic rate giving an estimated prevalence 
of 5% for asymptomatic DVT. A similar figure of 5% for 
asymptomatic DVT was also obtained from a French study 
in a hospitalised population.17 Based on a large eligible 
population (hospitalised medical and obstetric–gynae-
cology patients in Rwanda), and assuming the estimated 
asymptomatic DVT prevalence is 5%, a sample size of 454 
was calculated to achieve a 1% absolute SE in the rate 
of DVT at a 95% confidence level. To ensure adequate 
power to analyse risk factors and prediction modelling, 
the target sample size was doubled (908 patients). A total 
of 933 patients were approached for enrolment in the 
study and 17 withheld consent, meaning 916 patients 
were enrolled. Among these enrolled patients, 15 patients 
were not included in analysis due to incomplete data for 
the primary outcome, leaving 901 patients for analysis.

Data collection
To ensure consistency in enrolment and enable study 
logistics to occur, on the third and fourth Thursdays and 
Fridays of each month, all patients admitted to the Obstet-
rics and Gynecology and Medical wards at CHUB and 
CHUK were screened for eligibility (ie, one screening day 
per ward per month). If consent was obtained, patients 
were enrolled in the study and demographic character-
istics were recorded: patient hospital identification, sex, 
date of birth and hospital location. In addition, clinical 
characteristics were obtained by chart review or bedside 
survey, both focused history and clinical examination of 
the lower extremities. These included the clinical features 
or factors previously employed in published risk assess-
ment models such as the Wells and Padua scores.16 18

Clinical features included symptoms and signs of DVT: 
pain and/or tenderness of the lower limb(s); tenderness 
along the line of femoral or popliteal veins; increased 
calf circumference more than 3 cm; swelling of the entire 
lower limb; unilateral limb pitting oedema; dilated super-
ficial collateral (non-varicose) veins. The risk factors 
included a history of being immobilised (complete bed 
rest or inability to walk for >30 min per day) for more than 
3 days, surgery within the last 4 weeks, lower limb trauma, 
recent travel >6 hours, congestive cardiac failure, respira-
tory failure, recent stroke (<3 months), acute infectious 
disease and a history of confirmed VTE. Other medical 
conditions associated with DVT recorded included 
inflammatory bowel disease, malignancy (presently or 
previously on active or palliative treatment within the 
last 6 months), myeloproliferative syndrome, nephrotic 
syndrome and chronic venous insufficiency.14 19 The 
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patient’s clinical information related to pregnancy and 
the puerperium, and oral contraceptive pill (OCP) use 
were also collected for women. Additional information 
that was collected from the patient chart included use of 
DVT prophylaxis, and height and weight, allowing calcu-
lation of body mass index (BMI).

After the collection of all demographic and clinical 
information, a well-trained research doctor performed 
a compression ultrasound (US) of the bilateral lower 
extremities for each study participant. A Sonosite 
M-Turbo ultrasound machine was used for compression 
of veins in both legs at the level of the femoral and popli-
teal veins, using a vascular L38/10-5Hz probe with firm 
compression. Patient was positioned with each leg exter-
nally rotated at the hip and slightly flexed at the knee, 
and the probe was transversally directed on the proximal 
femoral triangle, starting near the inguinal ligament, so 
that the common femoral vein and artery could be well 
visualised. Firm compression and pressure release were 
applied alternately to the vein, with the operator then 
sliding the probe distally to follow the great saphenous 
vein and the bifurcation of the common femoral vein into 
the superficial and deep femoral veins, before scanning 
shifted to the popliteal fossa, to scan popliteal vein until 
it trifurcates. A study was considered positive in the case 
of the absence of complete venous compressibility at any 
location.20

Positive studies were then confirmed by an experienced 
hospital radiologist at each study site according to their 
usual practice, involving a formal US scan with both 
compression and Doppler studies. The primary study 
outcome was proximal DVT, defined as a DVT in either 
femoral or popliteal veins on compressive USs by both 
the research doctor and the radiologist. Research doctors 
were three senior internal medicine residents who under-
went a multiday training course conducted by a team 
from the Point of care Ultrasound in Resource-limited 
Environments (PURE) Initiative in performing bedside 
DVT compression US.21

Statistical analysis
The data were initially entered on paper data collection 
forms and then transferred into Epidata (V.2.0.85.6) soft-
ware. Data analysis was performed using STATA (V.14; 
StataCorp, College Station, Texas, USA). Prevalence was 
calculated with the numerator being confirmed DVT 
cases and the denominator being all screening episodes 
across all study sites over the study period (ie, per episode 
not per patient). Patients providing incomplete data were 
included in the analysis as long as data were available for 
the primary outcome. Demographic and clinical charac-
teristics were evaluated and presented as mean±SD for 
continuous variables and frequencies (percentage) for 
categorical variables. χ2 was used for categorical variables. 
Statistical significance was defined as a p value <0.05. 
Multivariate logistic regression was performed for all vari-
ables found significant on univariate analysis, with a p 
value <0.05 and an absolute frequency >5.

Ethical consideration
For patients unable to provide written consent due to 
their medical condition or altered mental status, direct 
family members provided delegated consent on their 
behalf. Positive DVT studies on US were communicated 
to patients and to their treating teams on the day of scan-
ning for initiation of immediate management.

Patient and public involvement
Patients and the public were not involved in the design, 
conduct or analysis of this study.

Results
Socio-demographic and baseline characteristics of study 
participants
Among 916 medical and obstetrics–gynaecology patients 
eligible and consenting to study participation, a total of 
901 patients completed screening for DVT at the two 
referral teaching hospitals (CHUB and CHUK) between 
August 2015 and August 2016. The mean age was 41±16 
years (range, 21–91), with the majority (57%, 513/901) 
between the ages of 20 and 39 years. Women made up 
70.1% (632/901) and 65.1% (587/901) of the study 
participants were from medical wards. Among the women, 
7% (44/632) were pregnant, while 29% (185/632) were 
in the postpartum period. In addition, 17.1 (154/901) of 
the study population had an active or recent malignancy 
and 31% (281/901) had acute infectious disease. Also, 
80.4% (694/863) of the population had a normal BMI 
and 11.1% (96/863) were in underweight range. Of all 
enrolled patients, 6.3% (57/901) were on DVT prophy-
laxis (see table 1 for details).

DVT prevalence, clinical features or risk factors associated 
with DVT
Among 901 patients enrolled, the prevalence of DVT was 
5.5% (50/901). Stratified analysis by location revealed 
no significantly different DVT prevalence in either 
medical (5.4% (25/382)) or obstetric–gynaecology 
(5.7% (15/207)) patients (table 2). A total of 14 patients 
(28%) with DVT were on DVT prophylaxis at the time of 
diagnosis.

Univariate analyses of the relationship between DVT as 
the primary outcome and known risk factors or poten-
tially predictive clinical features were conducted (table 2). 
Evaluating the rate DVT and sociodemographic factors 
including age, gender and BMI, the results were not stat-
ically significant: by age subgroup analysis, between 40 
and 59 years (30/513, referent), 20 and 39 years (9/231, 
p=0.269), and 60 years and above (11/157, p=0.174). 
There was no significant difference by gender for those 
with and without DVT (female 36/632, p=0.768) as well as 
BMI categories, from 18 to 25 kg/m2 (34/694, referent), 
less than 18 kg/m2 (6/96, p=0.571), 25.1 to 30 kg/m2 
(4/60, p=0.548) and BMI above 30 kg/m2 (2/13, p=0.088) 
(table 2). Comparing those with known traditional DVT 
risk factors and without, the univariate analysis showed 
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Table 1  Sociodemographic and clinical characteristics of 
study participants

All 
patients
n (%)

Medical 
patients
n (%)

Obstetrics–
gynaecology 
patients
n (%)

Total population 901 (100) 587 (65.1) 314 (34.9)

Gender

 � Female 632 (70.1) 318 (54.2) 314 (100)

 � Male 269 (29.9) 269 (45.8) 0 (0)

Age

 � Mean (±SD) 41±16 45±18 34±10

 � 20–39 513 (56.9) 255 (43.4) 258 (82.2)

 � 40–59 231 (25.6) 191 (32.5) 40 (12.7)

 � ≥60 157 (17.4) 141 (24) 16 (5.1)

BMI (kg/m2) (n=863)

 � <18 96 (11.1) 85 (15.2) 11 (3.7)

 � 18–25 694 (80.4) 437 (77.8) 257 (85.4)

 � 25.1–30 60 (7.0) 31 (5.5) 29 (9.6)

 � >30 13 (1.5) 9 (1.6) 4 (5.5)

Hospital

 � CHUK 459 (50.9) 308 (52.5) 151 (48.1)

 � CHUB 442 (49.1) 279 (47.5) 163 (51.9)

Clinical variables

 � Pregnancy (n=632) 44 (7.0) 0 (0) 44 (14.0)

 � Postpartum period 
(n=632)

185 (29.3) 2 (0.6) 183 (58.3)

 � OCP use (n=632) 7 (1.1) 5 (1.6) 2 (0.6)

 � History of VTE 5 (0.6) 1 (0.2) 4 (1.3)

 � Known malignancy* 154 (17.1) 118 (20.1) 36 (11.5)

 � Acute infectious disease 281 (31.2) 196 (33.4) 85 (27.1)

 � Receiving DVT 
prophylaxis

57 (6.3) 41 (7.0) 16 (5.1)

*Malignancy present or previous, on treatment or palliation up to 
6 months previously.
BMI, body mass index; CHUB, Centre Hospitalier Universitaire de 
Butare; CHUK, Centre Hospitalier Universitaire de Kigali; OCP, oral 
contraceptive pill; VTE, venous thromboembolism.

Table 2  DVT frequency by compression ultrasonography 
and univariate association with demographic, clinical and 
risk factors

DVT n/N (%) OR (95% CI) P value

Total population 50/901 (5.5) NA

Gender

 � Female 36/632 (5.7) 1.1 (0.15 to 2.2) 0.768

 � Male 14/269 (5.2) REF

Age mean±SD 41.8±15.9 NA

Age group

 � 20–39 30/513 (5.9) 1.5 (0.69 to 3.7) 0.269

 � 40–59 9/231 (3.9) REF

 � ≥60 11/157 (7) 1.9 (0.68 to 5.2) 0.174

BMI (kg/m2) (n=863)

 � <18 6/96 (6.3) 1.3 (0.43 to 3.2) 0.571

 � 18–25 34/694 (4.9) REF

 � 25.1–30 4/60 (6.7) 1.4 (0.34 to 4.1) 0.548

 � >30 2/13 (15.4) 3.5 (0.36 to 17) 0.088

Admitting 
service

 � Medical 32/587 (5.5) 0.91 (0.50 to 1.8) 0.856

 � OBS-GYN 18/314 (5.7) REF

Hospital department

 � CHUK_OB 12/151 (8.0) 2.3 (0.75 to 7.5) 0.104

 � CHUK_IM 17/308 (5.5) 1.5 (0.56 to 4.8) 0.379

 � CHUB_IM 15/279 (5.4) 1.4 (0.53 to 4.8) 0.419

 � CHUB_OB 6/163 (3.7) REF

Pregnancy

 � Yes 5/44 (11.4) 2.3 (0.66 to 6.4) 0.09

 � No 31/588 (5.3) REF

Postpartum period <6 weeks

 � Yes 6/185 (3.2) 0.47 (0.15 to 1.2) 0.09

 � No 30/447 (6.7) REF

Clinical features

 � Pain/tenderness of the lower limb

 � �  Yes 35/88 (39.8) 35 (17 to 73) ≤0.001*

 � �  No 15/813 (1.9) REF

 � Calf asymmetry†

 � �  Yes 15/26 (57.7) 33 (13 to 84) ≤0.001*

 � �  No 35/875(4) REF

 � Entire limb swollen

 � �  Yes 40/119 (33.6) 39 (18 to 90) ≤0.001*

 � �  No 10/782 (1.3) REF

 � Unilateral limb pitting oedema

 � �  Yes 27/41 (65.9) 70 (31 to 163) ≤0.001*

 � �  No 23/860 (2.7) REF

 � Dilated collateral superficial veins

 � �  Yes 5/14 (35.7) 10 (2.6 to 36) ≤0.001*

 � �  No 45/8875.1) REF

Continued

no significant difference including congestive cardiac 
failure (6/80, p=0.425), history of low limb trauma or 
surgery (0/30, p=0.177), smoking (4/37, p=0.153), respi-
ratory failure (3/34, p=0.395), stroke (1/46, p=0.293), 
acute infectious disease (10/281, p=0.08), inflammatory 
bowel disease (0/2, p=0.731) and nephrotic syndrome 
(0/7, p=0.520). In contrast, active malignancy, history 
of recent travel more than 6 hours and complete immo-
bilisation for more than 3 days were risk factors associ-
ated with DVT (18/50, 3/6 and 28/314, respectively; all 
p values ≤0.0.001) as well as history of confirmed VTE 
(2/5, p=0.03). The following predictive clinical features 
with their appropriate DVT rate: entire low limb swelling 
(40/119), tenderness along the line of femoral or popli-
teal veins (16/34), increased calf circumference (15/26), 
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DVT n/N (%) OR (95% CI) P value

 � Tenderness along line of femoral or popliteal veins

 � �  Yes 16/34 (47.1) 22 (9.4 to 49)

 � �  No 34/867 (4.0) REF

Risk factors

 � Bedridden‡

 � �  Yes 28/314 (8.9) 2.5 (1.4 to 4.5) ≤0.001*

 � �  No 22/587 (3.8) REF

 � Lower limb trauma§

 � �  Yes 0/30 (0) NA 0.177

 � �  No 50/871 (5.7)

 � Recent smoking (in last 4 weeks)

 � �  Yes 4/37 (10.8) 2.2 (0.73 to 6.4) 0.153

 � �  No 46/864 (5.3) REF

 � Recent travel >6 hours

 � �  Yes 3/6 (50) 18 (2.3 to 137) ≤0.001*

 � �  No 47/895 (5.2) REF

 � Congestive cardiac failure

 � �  Yes 6/80 (7.5) 1.4 (0.48 to 3.5) 0.425

 � �  No 44/821 (5.4) REF

 � Respiratory failure

 � �  Yes 3/34 (8.8) 1.7 (0.31 to 5.7) 0.395

 � �  No 47/867 (5.4) REF

 � Recent stroke (<3 months)

 � �  Yes 1/46 (2.2) 0.36 (0.09 to 2.2) 0.293

 � �  No 49/855 (5.7) REF

 � Acute infectious disease

 � �  Yes 10/281 (3.6) 0.53 (0.24 to 1.1) 0.08

 � �  No 40/620 (6.5) REF

 � History of confirmed VTE

 � �  Yes 2/5 (40) 12 (1.9 to 72) 0.03*

 � �  No 48/896 (5.4) REF

 � Inflammatory bowel disease

 � �  Yes 0/2 (0) NA 0.731

 � �  No 50/899 (5.6)

 � ¶Malignancy

 � �  Yes 18/50 3.0 (1.51 to 5.60) ≤0.001*

 � �   32/851

 � Nephrotic syndrome

 � �  Yes 0/7 (0) NA 0.520

 � �  No 50/894 (5.6)

 � Chronic venous insufficiency

 � �  Yes 0/5 (0) NA 0.587

 � �  No 50/896 (5.6)

 � OCPs (n=632)

 � �  Yes 0/7 (0) NA 0.513

 � �  No 36/625 (5.8)

Table 2  Continued

Continued

DVT n/N (%) OR (95% CI) P value

 � Receiving DVT prophylaxis

 � �  Yes 14/57 (24.6) 7.3 (3.4 to 15) ≤0.001*

 � �  No 36/851 (4.3) REF

*Statistically significant (p<0.05).
†Calf more than 3 cm different in circumference, 10 cm below 
tibial tuberosity.
‡Immobilisation (complete bed rest or inability to walk for >30 
min per day) for >3 days.
§Lower limb trauma or surgery or immobilisation in a plaster 
cast (in last 4 weeks).
¶Malignancy present or previous, on treatment or palliation up to 
6 months previously.
BMI, body mass index;CHUB-IM, Internal Medicine Department 
of Centre Hospitalier Universitaire de Butare; CHUB-OB, 
Obstetrics and Gynecology Department of Centre Hospitalier 
Universitaire de Butare; CHUK-IM, Internal Medicine Department 
of Centre Hospitalier Universitaire de Kigali; CHUK-OB, 
Obstetrics and Gynecology Department of Centre Hospitalier 
Universitaire de Kigali; DVT, deep vein thrombosis; NA, not 
applicable; OBS-GYN, obstetrics and gynaecology departments; 
OCP, oral contraceptive pill; REF, referent group; VTE, venous 
thromboembolism.

Table 2  Continued

unilateral limb pitting oedema (27/41) and dilated collat-
eral superficial veins (5/14), were all significantly associ-
ated with DVT (p≤0.001). The known DVT risk factors 
evaluated among women such as pregnancy (5/44, 
p=0.09), being in the postpartum period (6/185, p=0.09) 
and taking oral contraceptives (0/7, p=0.513) were not 
significantly associated with DVT.

Multivariate logistic regression was performed for vari-
ables found to be significant predictors of DVT on univar-
iate analysis with at least five cases in each group. Active 
malignancy was the only risk factor independently associ-
ated with DVT (OR 5.2; 95% CI 2.0 to 13) (table 3). Unilat-
eral pitting oedema (OR 7.6; 95% CI 2.3 to 26), entire 
limb swelling (OR 10; 95% CI 4.1 to 24), pain or tender-
ness of the lower limb (OR 7.0; 95% CI 2.4 to 20.3) and 
increased calf circumference (OR 3.6; 95% CI 1.0 to 12) 
remained significant clinical features of DVT (all p<0.05) 
on multivariate analysis (table 3). It is worth noting that 
for some risk factors, a small sample size limited further 
statistical interpretation (recent travel >6 hours, history of 
past VTE), despite both having p values <0.05 on univar-
iate analysis.

Discussion
This study aimed to determine the prevalence of DVT 
among hospitalised medical and obstetrics–gynaecology 
patients in two major Rwandan teaching hospitals. The 
key finding was a high overall DVT prevalence of 5.5% 
(50/901) in the study population. Prevalence rates did 
not differ between medical and obstetrics–gynaecology 
patients, although some caution is advised in interpreting 
the risk among pregnant patients, who formed only 7% 
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Table 3  Multivariable analysis of clinical and risk factors 
associated with DVT†

Variable OR (95% CI) P value

Pain/tenderness of the 
lower limb

7.0 (2.4 to 20.3) ≤0.001*

Calf asymmetry‡ 3.6 (1.0 to 12) 0.042*

Entire limb swollen 10 (4.1 to 24) ≤0.001*

Unilateral limb pitting 
oedema

7.6 (2.3 to 26) 0.001*

Tenderness along line of 
femoral or popliteal veins

0.70 (0.17 to 2.8) 0.605

Dilated collateral superficial 
veins

1.6 (0.20 to 11) 0.666

Malignancy§ 5.2 (2.0 to 13) 0.001*

Bedridden¶ 1.5 (0.65 to 3.7) 0.328

*Statistically significant; p<0.0.05.
†Only factors with a p value <0.05 and an absolute frequency >5 
were considered for multivariate analysis.
‡Calf more than 3 cm different in circumference, 10 cm below tibial 
tuberosity.
§Malignancy present or previous, on treatment or palliation up to 6 
months previously.
¶Immobilisation (complete bed rest or inability to walk for >30 min 
per day) for >3 days.
DVT, deep vein thrombosis.

of the study population, and had a trend towards a higher 
rate of DVT overall (11.4%, p=0.09).

DVT occurrence was associated with malignancy, immo-
bilisation, history of DVT, prolonged travel and use of 
DVT prophylaxis. Clinical features predictive of DVT on 
scanning included most recognised clinical symptoms and 
signs, such as unilateral pain or erythema, pitting oedema, 
calf asymmetry, distended superficial veins and tender-
ness along the femoral and popliteal veins. At least one 
of such features were present in more than 80% of diag-
nosed DVTs, pointing to the value of clinical diligence in 
making the diagnosis, and that most patients actually had 
symptomatic DVT, in contrast to many studies reporting 
such high prevalence, where asymptomatic distal DVTs 
often form the majority of diagnosed DVTs. Multivariate 
analysis identified active malignancy as a major indepen-
dent risk factor for DVT, with clinical symptoms and signs 
of DVT unsurprisingly also remaining useful in predicting 
positive scan results.

The prevalence of proximal DVT in this study popula-
tion was 5.5%, this figure given that only proximal DVTs 
were screened for in our study, and only non-surgical 
patients were enrolled. Typically, in other recent studies 
with a comparably similar prevalence among medical 
patients, proximal and distal DVTs were included, and 
distal DVTs made up more than 80% of the observed 
thromboses. For example, in a French study where the 
prevalence of DVT in asymptomatic patients was 5.5%, 
11 out of 13 observed DVTs were distal.17 A German 
study with a similar methodology to ours, although only 

enrolling medical patients, reported a proximal DVT 
prevalence rate of 2.6%.22

Recent studies conducted retrospectively, and thus 
only considering symptomatic DVTs, generally report 
lower rates, in the range of 0.5% to 2% depending on 
the thromboprophylaxis uptake rates and the population 
studied. By way of illustration, a Chinese retrospective 
study showed a decreasing rate among medical inpatients 
across the period 2005 to 2008, from 2% to 1.1%, which 
the authors linked to greater thromboprophylaxis use in 
2008. It should, however, be noted that smaller histor-
ical studies in the pre-thromboprophylaxis era among 
medical patients reported much high rates in the range 
of 10% to 30%.23 The low observed rate of thrombopro-
phylaxis use in our study, which is almost certainly linked 
to resource limitations, may thus form a major part of the 
explanation for the high observed prevalence. This low 
rate has been reported previously in a study of medical 
and surgical patients from across sub-Saharan Africa; 
only 25.9% of medical patients deemed at high risk in 
that study received appropriate thromboprophylaxis, 
suggesting the low observed rate of thromboprophy-
laxis in our study is representative of practice across the 
region.24 For example, despite high thromboprophylaxis 
rates, the DVT prevalence was 2.7% among a study of 
acutely ill medical–surgical patients admitted in intensive 
care unit (ICU)25 and a German study reported a prev-
alence of 7.8% in a medical ICU cohort.26 In addition, 
Rwandan tertiary referral hospital medical patients, such 
as those enrolled in this study, typically include a large 
number of patients referred from district hospitals, who 
have often already had significant periods of hospitalisa-
tion prior to their admission to the tertiary centre. They 
thus form a selected population potentially at higher risk 
of DVT, and the rate observed may not be representa-
tive of that at smaller African hospitals. This should be a 
subject for further study.

The rate of DVT among the obstetrics–gynaecology 
patients in this study contrasts with an African study 
of pregnant Sudanese women at two tertiary hospitals 
in Khartoum, which showed a prevalence of 0.4%,11 
well below the rate of DVT evident in our study. The 
requirement for symptomatic DVT prior to enrol-
ment in the Sudanese study had led to significant 
underdiagnosis of DVT in their study population, 
or it is possible that there is a major true difference 
in DVT prevalence among pregnant women, across 
different settings within Africa. This is deserving of 
further study, particularly as the rate observed in our 
study among pregnant women is alarmingly high. 
Some prior research has documented a rate of VTE 
in pregnant women around five times more than in 
the non-pregnant,12 and around a 1%–2% DVT risk 
after Caesarean section,27 with a high risk in the post-
partum period.1 6 Our study, however, was not able 
to identify any significant association between preg-
nancy or the postpartum period and DVT, although 
this possibly could be due to a lack of power, given the 
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small number of pregnant women enrolled. Literature 
also states that VTE in pregnant women is increased 
by smoking, prior VTE and inherited thrombophilia,13 
but our ability to detect inherited thrombophilia was 
curtailed in this study by the unavailability of throm-
bophilia testing in Rwanda, which is a significant 
limitation of the study.

DVT and sociodemographic characteristics
Most patients in the current study were young, with 
people aged 60 and above accounting for only 17% of 
our study population. This largely reflects Rwanda’s 
population pyramid, with only 3% of the population 
being over the age of 65 years.28 No significant differ-
ences in DVT rates were apparent on stratification by 
age, in contrast with Western studies which report that 
DVT is predominantly a disease of the middle aged 
and the elderly, with markedly increasing incidence 
with age.5 29 The clinically apparent high severity of 
illness in young patients enrolled in this study could 
mask the usual relationship of DVT and increasing 
age, but as our study did not collect data on illness 
severity, this is necessarily a matter of speculation 
until more research is conducted. Other studies from 
Africa have also reported a disproportionately high 
prevalence of DVT in the young, with a study from 
Ghana reporting the mean age of patient with DVT 
to be 32, a fact the authors attributed to the seden-
tary lifestyle of young persons in their cohort,30 and 
another study from Kenya reporting the mean age for 
patients with VTE was 40.8 years (range, 5–86 years).31 
Likewise, there was no significant difference in DVT 
prevalence between women and men in our study, 
with prior research finding variably that either women 
were more affected29 or that there were no significant 
gender differences.10

In other populations, higher BMI has been identi-
fied as a risk factor for DVT,13 32 but we found no rela-
tionship between BMI and DVT in our study. There 
are several possible explanations for the lack of an 
observed relationship. First, obesity is uncommon in 
Rwanda, with the average BMI around 21, as described 
by Mutandwa,33 meaning our study is underpow-
ered to detect any true difference. However, similar 
to other developing countries, in Rwanda, BMI have 
been increasing, especially in urban populations,33 34 
so this may become more of an issue in the future. 
Furthermore, obesity is a risk factor for VTE particu-
larly when OCPs are taken32 and only 7/632 women 
were taking OCPs in our study.

DVT clinical features and risk factors
Our results demonstrate that leg pain or tender-
ness, unilateral pitting oedema, femoral/popliteal 
vein tenderness and difference in calf circumference 
exceeding 3 cm were significantly associated with 
DVT occurrence on multivariate analysis. Oudega et 
al found similar clinical predictors of DVT among 

patients in the Netherlands: malignancy, dilated veins, 
oedema, swelling of the calf, swelling of the whole leg 
and difference in calf circumference.35 Various other 
studies from Western settings have criticised the clin-
ical examination, deeming it to have little value in the 
diagnosis of DVT,1 35 36 but clinical symptoms and signs 
by far are the most powerful predictors of proximal 
DVT in our study. In Rwanda and many other sub-
Saharan African settings, where access to compression 
ultrasonography is not necessarily available at every 
rural health centre, these clinical clues should still 
prove useful in raising clinicians’ suspicion of DVT.

Risk factors including recent travel more than 6 hours, 
history of DVT, being bedridden and use of thrombopro-
phylaxis were significantly associated with DVT on univar-
iate analysis, but malignancy was the only significant risk 
factor for DVT from our multivariate analysis. Other 
predisposing factors such as leg trauma, acute infectious 
illness and congestive heart failure that have been identi-
fied as significant in other studies were not associated with 
DVT among Rwandan patients in our study, but many of 
these factors were rare, limiting our power and thus ability 
to draw definitive conclusions. The significant association 
between DVT and malignancy in our study with an OR of 
5.2, are comparable with the Sirius study showing history 
of cancer or cancer progression as an intrinsic DVT risk 
factor (OR 2.33; p=0.001)10 and the MEDENOX study 
showing a statistically significant higher risk of VTE (OR 
1.62) among medical patients with cancer.37

Acute infectious disease has been considered as a 
risk factor for DVT among medical inpatients in the 
MEDENOX study36 and Padua Risk assessment model,18 
but it appeared to have no predictive power in our study 
population, with a trend towards a negative association 
evident. This is likely due to the different epidemiological 
profile of infectious illness in Africa, and points towards 
the need for unique DVT predictive tools to be developed 
for use in sub-Saharan Africa, a planned focus for our 
future efforts.

This study has several limitations. We relied on compres-
sion US scanning by non-radiologists to screen our patient 
population for DVT. This may have led to a systematic bias 
that underestimated the prevalence of proximal DVT in 
our study population. We had no access to venography, 
the preferred gold standard for confirming DVT, due 
to its lack of availability in Rwanda. Our cross-sectional 
study design with repeated sampling only enabled us to 
establish point prevalence of DVT but not the incidence 
of new events over time, which could be a focus for future 
research. Our analysis of many important subgroups was 
limited by the small numbers of patients in these groups, 
limiting our power to draw conclusions about many tradi-
tional risk factors. The study budget limited our potential 
sample size only to medical and obstetric–gynaecology 
inpatients, but we know that DVT is especially prevalent 
among surgical patients and future studies are needed 
in sub-Saharan Africa to evaluate the impact of DVT 
on the surgical patient population. Finally, we did not 
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gather mortality data, and thus the clinical importance 
of our findings, in terms of the degree of morbidity and 
mortality resultant, can at this stage only be extrapolated 
from studies in other populations.

Conclusion
Proximal DVT prevalence is high among hospitalised 
medical and obstetric–gynaecology patients in two tertiary 
hospitals in Rwanda. Most of these DVTs were associated 
with clinical symptoms and signs that should have raised 
suspicion of DVT, with a current malignant diagnosis the 
main risk factor identified. Despite this, thromboprophy-
laxis use was low, with only 25% of our study population 
receiving any such therapy. For reducing morbidity and 
mortality, research to develop Africa-specific clinical 
prediction tools for DVT and interventions to increase 
thromboprophylaxis use in the region are urgently 
needed.
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