
Research Articles 

The health fair model for surveillance of non-communicable disease: a The health fair model for surveillance of non-communicable disease: a 
pilot study in St. Kitts pilot study in St. Kitts 
Yulia Kungurova 1 , Nihal Satyadev 1 , Nicole De Leon Flores 1 , Mariana Ndrio 1 , Aumkar Lad 1 , Vidhi Desai 1 , Kristen Sholl 1 ,
Ngoc Le 1 , Elizabeth Benson 1 , Raven Goodwin 1 , Jesica Flint 1 , Surpreet Kuhnkuhn 1 , Agnes Beachman 1 , Kenneth Alonso 1 

1 St. Kitts and Nevis Chronic Disease Evaluation and Management Research Group, University of Medicine and Health Science, Basseterre, St. Kitts, 
West Indies 

Keywords: non-communicable disease, health surveillance, health fair model, west indies 

https://doi.org/10.29392/001c.16685 

Journal of Global Health Reports 
Vol. 4, 2020 

Background Background 
Non-communicable diseases (NCDs) are the leading cause of morbidity and mortality 
worldwide. An important first step to create programs of meaningful intervention and 
prevention is the surveillance of disease burden in the population to assess specific needs 
and to aid in resource allocation. 

Methods Methods 
We employed the World Health Organization (WHO) STEPwise approach to Surveillance 
(STEPS) guidelines to investigate behavioral risks. Anthropometric data were collected. 
Biochemical analytes measured included glucose, cholesterol, and hemoglobin. Airway 
resistance and macular degeneration were also determined. Multivariate analysis followed 
by stepwise regression were performed both including and excluding cases with 
incomplete reporting. 

Results Results 
Of the 155 individuals (0.44% of the population) included in the pilot study, 30.7% of men 
and 28.2% of women were hypertensive, 33.3% of men and 31.9% of women were obese, 
46.7% of men and 61.5% of women had elevated cholesterol. 3.6% of men and 3.7% of 
women were diabetic, 23.1% of men and 40.6% of women were anemic, 34.7% of 49 
evaluable participants had increased airway resistance; and three participants with 
suspected macular degeneration. Of all participants, 37.5% had elevated cholesterol and 
were not aware of it, 13.6% had hypertension and were not aware of it. Impaired glucose 
tolerance was found in 8.6% of patients. There was no correlation between hypertension, 
obesity, elevated glucose levels, elevated cholesterol levels in the participants studied 
(P>0.05). 

Conclusions Conclusions 
The health fair model appears to be an effective method of surveillance and data 
collection of NCDs. 

Non-communicable diseases (NCD) are the most com-
mon causes of death in St. Kitts. Four NCDs (cancer, heart 
disease, cerebrovascular disease, diabetes mellitus) ac-
counted for more than 56% of all deaths in the period 
2004-2013.1 These conditions also carry the highest health-
related burden as well. Hypertension is recorded as the 
cause for 10-15% of hospital admissions; heart disease and 
diabetes, 5-10%, respectively; stroke, 3-8%; cancer, 1%.2 No 
change in the trend lines have been noted from 1999 to the 
present day.3,4 The Federation of St. Christopher (St. Kitts) 
and Nevis is a two island state. There are two ministries of 
health with parallel organizational structures. Each island 
has a Minister and Permanent Secretary who are responsi-
ble for organizing and managing public health services. The 

Ministry of Health on St. Kitts also has federal responsibil-
ities, which include public health surveillance and disease 
prevention and control programs on both islands; reporting 
data; and creating national strategy. There is a single chief 
medical officer for the Federation who is responsible for 
oversight. The latest census data available (2011) showed 
the population to be 47,196: St. Kitts, 34,918; Nevis, 12,278. 
The country currently has a young population. However, the 
World Health Organization (WHO) reported statistics indi-
cate that the crude birth rate and fertility rate remain below 
replacement level. St Kitts and Nevis also have had a high 
emigration rate that has caused its population to decline for 
many years. 

Seventy- five percent (75%) of the population of St Kitts 
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and Nevis are of African descent. The next-largest ethnic 
group is Afro-European (12.3%), followed by mulatto 
(5.3%), East Indian and Afro-East Indian (5%), South Asian 
ethnic groups (3%) and other groups. Most inhabitants are 
descendants of West African slaves.5 The Federation is now 
classified as a high-income country (United States Dollars, 
USD 13,330 per capita income). Education to the 11th grade 
is free at all levels. Literacy rates are high (>95%). The 
healthcare system is divided into public and private sectors. 
Children under the age of 18 and persons over the age of 62 
years are exempt from charges at public health facilities for 
basic health care; these essential services are not withheld 
for other groups due to inability to pay.6 However, the prin-
cipal hospital and the health clinics are both underfunded 
and understaffed. The WHO has been advocating for regu-
lar standardized surveys of the health status of the popu-
lations of the member nations since the 21st World Health 
Assembly in 1968. To this end, WHO implemented the STEP 
Assessment tool. This tool consists of three parts: (i) Be-
havioral survey that assesses demographics, alcohol and to-
bacco consumption habits, diet, physical activity, and self-
reported chronic health conditions; (ii) Physical Measure-
ments of blood pressure and BMI; (iii) Biochemical mea-
surements of fasting blood sugar, total cholesterol, urinary 
sodium and creatinine. Presumably these data permit the 
design and implementation of evidence based intervention 
programs to improve the health of the population. Further, 
repeating the survey offers objective proof of the outcome 
of the intended intervention. 

The ministry of health for the Federation implemented 
the NCDs WHO STEPwise approach to Surveillance (STEPS) 
survey in 2007-8. St. Kitts alone was surveyed. Those re-
sponding to the questionnaire were distributed along sex 
and age ranges found on the island and were chosen at 
random. They represented 6.6% of the population of St. 
Kitts. Nevis was not surveyed. Biochemical testing of partic-
ipants was not conducted. Findings were reported to WHO 
in 20087 The survey has never been repeated. The Interna-
tional University of Nursing (IUON), a for-profit US nurs-
ing school in St. Kitts, conducted a short-term study of 
372 women from industrial sites in 2009. They were fol-
lowed over several months to ascertain whether interven-
tions would affect changes in blood pressure, weight, ran-
dom blood glucose and total cholesterol measurements. 
Changes noted were minimal.8 This is the only study re-
porting biochemical testing data. The global status report 
of the WHO (2010) presents results provided by the Ministry 
of Health.9 They differ substantially from those reported in 
the STEPwise survey of 2008 as well as the IUON study. No 
methodology was disclosed. Yet, additional reporting was 
made to WHO in 2018.10 

The University of Medicine and Health Sciences (UMHS) 
is a for-profit US medical school whose basic science cam-
pus is located in St. Kitts. Approximately 300 students are 
in the first year class. The St. Kitts and Nevis chronic disease 
evaluation and management research group operates under 
the auspices of UMHS and in conformance with the institu-
tional review board (IRB) of the Federation. Student volun-
teers, largely drawn from the second year class, were trained 
in data collection and point of care testing to expand and 
systematize data collection at community health fairs oper-

ated in partnership with local non-profit organizations and 
religious groups. As data collection and reporting have been 
sporadic, largely incomplete, and conflicting on St. Kitts, 
the Research Group structured this pilot study to gather the 
data establishing the prevalence of non-communicable dis-
eases on St. Kitts as well as to validate a community health 
fair model at various population centers as a means of sur-
veying a representative portion of the population. 

METHODS 

Sites central to the bulk of the island population were se-
lected. Health fairs were publicized. A shortened STEPwise 
questionnaire was administered to participants at entry. 
Anthropometric and biochemical screening data were pro-
vided to the participants; appropriate health counseling 
followed. This all followed the parameters previously ap-
proved by the IRB of the Federation. Written consent was 
obtained from all participants. Mortality data from 
1999-2014 were collected from the Caribbean Public Health 
Agency. Cause of death is listed on the death certificate. 
Causes of death are coded to the conditions listed from the 
10th revision of the International Statistical Classification 
of Diseases and Related Health problems (ICD-10) using the 
WHO rules and guidelines.5 Data reported in the STEPwise 
Non-Communicable Disease Risk Factor Survey7 was an-
alyzed to establish baseline conditions. Compared as well 
were the IUON study8 and the 2010 and 2018 data reported 
to the WHO9,10 by the Ministry of Health. 

The research group utilized the shortened STEPwise 
questionnaire for use at intake and expanded the anthropo-
metric and biochemical screening of participants to include 
testing for macular degeneration (AMSLER) chart, blood 
pressure and pulse, BMI, percent body fat, peak expiratory 
flow rate (PEFR), hemoglobin, glucose, and total choles-
terol. The shortened STEPwise questionnaire involved 
recording self-reported name, date of birth, age, gender, 
marital status, city of residence, hypertension (yes/no, (y/
n)), cholesterol (y/n), diabetes (y/n), cancer (y/n), other 
chronic disease (y/n), smoking status (y/n), and cigarette 
packs per day and years of use. The survey further gathered 
data on the number of times per weeks the participant con-
sumed alcoholic beverages, exercised, ate meat, ate fried 
food, and ate meals prepared outside the home. 

Blood pressures were taken manually in the left arm us-
ing the Tycos® sphygmomanometer Abnormally high pres-
sures were rechecked by another observer. Height was mea-
sured with the participant standing against a wall to which 
a semi-rigid tape measure was affixed, while a flexible tape 
measure was used to record waist circumference with a 
cross-hand method. Weight was measured with a Thin-
ner®? bathroom scale, that had been verified accurate at 
100 pounds known weight. PEFR was determined using a 
personal best Personal Best® peak flowmeter. CLIA waived 
testing devices were used to determine glucose, cholesterol, 
and hemoglobin (ACCU-ANSWER ISAW 4-IN-1® as well as 
ACON MISSION® for hemoglobin). 

With sufficient space available to assure privacy during 
its collection, urine was examined using dry chemistry 
methodology utilizing Life20® 14 test chemistry strips. Spe-
cific gravity, microalbumin, creatinine, calcium and biliru-
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bin were the parameters of interest. All data was coded onto 
Excel and analyzed using SPSS.® We performed a multivari-
ate analysis on anthropometric and biochemical data bro-
ken down by age and sex, followed by stepwise regression to 
identify (any) independent variables. A P=0.05 was chosen 
as a cutoff of significance. None were found. We report in-
dividual correlations below. 

HISTORICAL DATA (BASELINE REPORTS) 

HYPERTENSION 

The 2007-8 STEPwise survey of St. Kitts in 2007-8 involved 
1443 participants. Of those questioned, 14.8% of men and 
24.3% of women self-reported a diagnosis of hypertension. 
For the 1081 participants in whom blood pressure determi-
nations were made, 33.2% of men and 19.6% of women were 
hypertensive. Of those 178 taking antihypertensive med-
ications, there was no report as to whether they were in-
cluded in the group with measured hypertension (7.6% were 
men and 15.3% were women). However, a median pressure 
of 130/80 mmHg was reported in the IUON study of 372 
women. The mode was also 130/80mmHg. It is not possible 
to extract the number of those with hypertension from that 
data set as reported. The latest data reported to WHO (2018) 
indicate a prevalence of hypertension at 28% for men, 24% 
for women. The number examined was not reported. This is 
a major change from the 2008 report to WHO. 

TACHYCARDIA 

Noted in the 2008 report to WHO was the observation that 
2% of those surveyed had pulse rates >100 beats/minute. 

DIABETES MELLITUS 

In the 2007-8 STEPwise survey, 4.8% of men and 10.4% of 
women self-reported a diagnosis of diabetes mellitus. No 
data were reported to WHO in 2008. The median random 
glucose value reported in the IUON study was 98 mg/dL (or 
5.4 mmol/L) with a mode of 100 mg/dL. It is not possible to 
extract the number of those with diabetes from that data set 
as reported. The latest data reported to WHO (2018) indi-
cate a prevalence of 13% for men and 17% for women. Nei-
ther the number examined nor the methodology employed 
were reported. 

OBESITY 

As to obesity, the 2007-8 STEPs study records body mass in-
dex (BMI) >25kg/m2 in 32% of men and 49.4% of women. 
The IUON women’s study in 2009 demonstrated a median 
BMI of 31 kg/m2 and a mode of 30 kg/m2. The percent body 
fat >80 as measured by waist to hip ratio was found in 72% 
of women surveyed. The median was 86% with a mode of 
100%. The latest data reported to the WHO (2018) state 15% 
of men and 31% of women as overweight. The number ex-
amined was not reported. This is a major change from the 
2008 report to WHO and is incompatible with the IUON da-
ta. Neither the number examined nor the methodology em-
ployed were reported. 

CHOLESTEROL 

In the 2007-8 STEPwise survey, 6.5% of men and 11.1% of 
women of the 1398 participants responding self-reported a 
diagnosis of elevated cholesterol. 

Of the participants in the IUON women’s study, 22% had 
an elevated cholesterol (>200 mg/dL or 5.1 mmol/L) The 
median was 174 mg/dL with a mode of 191 mg/dL. The re-
searchers conducting the IUON study reported, “the choles-
terol levels were significantly less than expected in relation 
to calculated BMI [and waist/hip ratios].”8 There was little 
correlation between hypertension, elevated glucose levels, 
elevated cholesterol levels, and obesity in the IUON study 
(r=0.02). As with a small group intervention by the Min-
istry of Health in 2016,11 the IUON study also demonstrated 
marginal improvements in objective measurements follow-
ing education and training. Neither study lasted for more 
than a few weeks. 

RESULTS 

The pilot study was terminated early due to government or-
dered measures to prevent the entry or delay the propaga-
tion of Coronavirus disease 2019 (COVID-19) to the island 
nation. Urine collection was suspended and is not reported. 

DEMOGRAPHIC COMPARISON AND QUESTIONNAIRE 
EVALUATION 

Participants in this study were ambulatory and self-select-
ed. Over the course of the pilot study, 155 individuals (88 
women and 67 men) were assessed. This represents 0.44% 
of the population on St. Kitts. 

DEMOGRAPHIC COMPARISON 

Sixty-seven percent of Kittitians reside in 12 population 
centers around the island; Sixty-seven percent reside in 
Basseterre, St. Paul’s, or St. Peter’s parishes.12 Health fair 
participants were largely drawn from these areas (r=0.79). 
The percentage of men questioned in the 2007-8 Stepwise 
survey broken down by age and reported in deciles were 
15.5% (20-29),16.0% (30-39),14.5% (40-49),13.5% (50-59), 
6.5% (60-69) respectively; women, 15.0%, 15.3%, 14.0%, 
14.2%, and 8.0%,respectively. Women constituted sixty-two 
percent of those surveyed. The age group 60-69 was under-
represented.7 In the IUON study the age breakdown was 
27.9% (22-31), 31.3% (32-41), 21.7% (42-51), and 4.8% 
(52-67). As the study involved women in the workplace, 
younger women were over-represented.8 

Health Fair participants were distributed as follows: 
Men, 9.3% (20-29), 23.2% (30-39), 18.6% (40-49), 20.1% 
(50-59), 16.3% (60-69) respectively; women, 14.0%, 8.8%, 
17.5%, 26.3%, 14.0%, respectively. Women constituted fifty-
seven percent of those examined. The distribution of men 
and women in the age groups 30-60 years of age is compa-
rable between the 2007-8 STEPwise survey and the Health 
Fair study (r=0.74 and 0.79, respectively). 
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Table 1. Lifestyle: Comparison between STEPs and UMHS Questionnaire results Table 1. Lifestyle: Comparison between STEPs and UMHS Questionnaire results 

2007-8 STEPs 2007-8 STEPs UMHS Pilot UMHS Pilot 

Men (%) Women (%) Men (%) Women (%) 

Tobacco use Tobacco use 16.1 1.1 15.0 2.3 

Alcohol use >4 days/week Alcohol use >4 days/week 45.1 29.9 14.3 7.8 44.8 14.9 18.2 1.1 

No exercise No exercise 39.3* 44.8 33.0 

Meals away from home >2/week Meals away from home >2/week 42.1* 20.4* 46.5* 11.0* 

Meat consumption Meat consumption ** 96* 

Fried food consumption Fried food consumption ** 66* 

* No sex breakdown provided, ** No data provided, STEPs – World Health Organization (WHO) STEPwise approach to Surveillance, UMHS – University of Medicine and Health Sci-
ences, St Kitts 

Table 2. Self-reported past medical history comparison Table 2. Self-reported past medical history comparison 

2007-8 STEPs 2007-8 STEPs UMHS Pilot UMHS Pilot 

Men (%) Women (%) Men (%) Women (%) 

Hypertension Hypertension 14.8 24.3 29.9 31.8 

Diabetes mellitus Diabetes mellitus 4.8 10.4 19.4 20.4 

High cholesterol High cholesterol 6.5 11.1 23.9 9.1 

Cancer Cancer ** 3.0 12.5 

** No data provided, STEPs – World Health Organization (WHO) STEPwise approach to Surveillance, UMHS – University of Medicine and Health Sciences, St Kitts 

QUESTIONNAIRE VALIDATION 

The 2007-8 STEPs survey reported 16.1% of men as current 
smokers; women, 1.1%. The Health Fair sample reported 
15.0% of men and 2.3% of women as current smokers. All 
the women self-reporting smoked a few cigarettes daily as 
did 57% of the men. The remainder smoked 1-2 packs of 
cigarettes daily. As to alcohol use, the 2007-8 Stepwise sur-
vey reported 45.1% of men and 14.3% of women as current 
drinkers. Those who consumed alcohol on at least four days 
in a week were reported as 29.9% for men and 7.8% for 
women. The Health Fair sample reported 45% of men and 
18% of women as current drinkers; fewer consumed alcohol 
on at least four days in a week (14.9% of men and 1.1% 
of women). The 2007-8 Stepwise survey did not report on 
the extent of consumption of meat and fried foods by Kit-
titians. Meat consumption was common and generally fre-
quent among Health Fair participants. The Health Fair sam-
ple found 9.1% of women responding did not eat meat at 
all. Health Fair participants refrained from fried foods and 
harmful oils (men, 22.2%; women, 38.6%). Both the 2007-8 
STEPwise survey and the Health Fair sample report that at 
least one-third of Kittitians do not consume fruit or vegeta-
bles daily. The 2007-8 Stepwise survey reported that 42.1% 
of respondents took 1-2 meals outside the house while 
20.4% did so 3-5 times weekly. Men did so more frequently 
than women (2.0:1.4). The Health Fair participants took 1-2 
meals outside the house 7.8% of the time while 3.9% did so 
3-5 times weekly. Men did so more frequently than women 

(1.8:1.0). 
Low levels of physical activity in Kittitians was reported 

as 38.3% in the 2007-8 STEPwise survey. No breakdown by 
sex was provided. The Health Fair participants reported low 
levels of physical activity as well. As many as 44.8% of men 
and 33.0% of women self-reported no physical activity.Data 
distribution and trends were similar for men and for women 
in both studies for tobacco and alcohol consumption, as 
well as exercise (r=1, P<0.05). Heavy consumption of alco-
hol as well as consumption of meals outside the home were 
markedly less in 2019-2020 than in 2007-8. This is summa-
rized in Table 1Table 1. Self-reported diagnoses varied widely be-
tween 2007-8 and 2019-20. This is shown in Table 2Table 2. 

HYPERTENSION 

2007-8 STEPwise data show 14.8% of men and 24.3% of 
women to reporting a history of diagnosed hypertension. 
Upon measurement of the blood pressure, 33.2% of men 
and 19.6% of women had SBP >140mmHg or a DBP >90 
mmHg; 8.6% of men and 7% of women had SBP >160mmHg 
or a DBP >100 mmHg. UMHS Health Fair screening identi-
fied 26.9% of men and 39.8% of women participants report-
ing a diagnosis of hypertension. One of those was on med-
ication. However, 30.7% of men and 28.2% of women partic-
ipants were found to have an SBP >140mmHg or a DBP >90 
mmHg.13 One participant with systolic hypertension alone 
was profoundly anemic (Hb 6.4 mg/dL). An additional 8.8% 
were noted to be pre-hypertensive. There were seven par-
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ticipants with hypertension or pre-hypertension who were 
also obese. There was no correlation between hypertension 
and obesity (r=0.11). Of the participants who were hyper-
tensive, 13.6% were not aware of this previously. 

TACHYCARDIA 

A heart rate >100 beats per minute in the absence of ane-
mia, volume depletion, fever, or anxiety, is inappropriate.14 

UMHS Health Fair screening found 5 participants to have 
inappropriate tachycardia. Determination of thyroid hor-
mone levels was not part of the pilot study. 

DIABETES MELLITUS 

Although the 2007-8 STEPwise survey had 4.8% of men and 
10.4% of women reporting a diagnosis of diabetes, no da-
ta as to prevalence were reported to the WHO. In 2018 a 
prevalence of diabetes in 13% of men and 17% in women 
was reported to the WHO. No information was provided as 
to how these data were derived. UMHS Health Fair screen-
ing identified 19.4% of men and 20.5% of women self- re-
porting a diagnosis of diabetes. UMHS Health Fair biochem-
ical screening identified 8 of 139 (5.7%) participants as hav-
ing an elevated glucose that met WHO/ADA accepted cri-
teria for diagnosis of diabetes mellitus on a random blood 
glucose determination (>200 mg/dL or 11.1 mmol/L).15 Only 
one participant with an elevated random glucose also had a 
BMI >30 kg/m2 (r=0.15, P>0.05). No participant with an el-
evated random glucose had an elevated cholesterol (r=0.08, 
P>0.05). There were an additional 8.6% of participants with 
a random blood glucose level >120 mg/dl (6.66 mmol/L) but 
<200 mg/dl (11.1 mmol/L), drawn more than 2 hours after 
their last meal, who were not previously diagnosed as pre-
diabetic or diabetic. Follow-up is needed to establish a di-
agnosis in these participants. 

OBESITY 

UMHS Health Fair screening data demonstrated 33.3% of 
men and 31.9% of women of the 101 who participated in 
screening to be overweight; 12.1% of men and 18.0% of 
women to be obese utilizing BMI criteria of >30 kg/m16 and 
height/waist ratio of > 0.5.12 Height to waist ratio did not 
uncover occult cases of obesity as determined by BMI cut-
offs although it is reputed to be a better reflection of ab-
normal metabolism than is the BMI. The IUON study (2009) 
found more than 50% of women to be overweight and 72% 
to have excess body fat. Both the IUON study and the cur-
rent Health Fair sample identify obesity in a larger percent-
age of Kittitians than was reported to the WHO (2018). 

CHOLESTEROL 

The 2007-8 STEPwise survey reported a previous diagnosis 
of elevated cholesterol in 6.5% of men and 11.0% of women. 
The UMHS Health Fair identified 23.9% of men and 9.1% 
of women self-reporting a diagnosis of elevated cholesterol. 
UMHS Health Fair biochemical screening data demonstrat-
ed 48.1% of 54 participants to have an elevated cholesterol: 
46.7% were women while 61.5% were men. A cholesterol 
level >200mg/dL (5.2 mmol/L) was reported as high.17 Of 

those with elevated cholesterols, 37.5% were not previously 
aware of this. Only one participant with an elevated choles-
terol level also had a BMI>30 kg/m2. (r=-0.07, P>0.05). No 
participant with an elevated cholesterol level also had an 
elevated random glucose level (r=0.09, P>0.05). There was 
no correlation between blood glucose or cholesterol lev-
els or obesity. (r=0.08, P>0.05). The IUON study found 22% 
of women to have an elevated cholesterol. The Health Fair 
population sample is more diverse and older than that of 
IUON. However, when viewed with the obesity/body fat de-
terminations in the IUON study, it also appears there is lit-
tle correlation between obesity and an elevated cholesterol 
level in Kittians. 

HEMOGLOBIN 

UMHS Health Fair screening data demonstrated 25% of 72 
participants to be anemic; 23.1% were men and 40.6% were 
women. We employed a cut-off value of 12 g/dL as a de-
termination of anemia.18 Of those patients with anemia, 
38.8%, equally divided between men and women, had he-
moglobin levels below 10g/dL (and as low as 6.4mg/dL). 
Neither screening for occult blood loss nor hemoglobinopa-
thy was part of the pilot study. 

PEFR 

UMHS Health Fair screening data demonstrated 34.7% of 
49 evaluable participants to have increased airway resis-
tance. PEFR screening as a surrogate for FEV1 was employed 
because of high concordance.19 GOLD criteria were em-
ployed.20 

MACULAR DEGENERATION SCREEN (AMSLER) 

UMHS Health Fair screening data demonstrated 3 partici-
pants to have abnormal AMSLER screens. The data are sum-
marized in Table 3Table 3. 

DISCUSSION 

There were four reasons for conducting this pilot study. 
First, the lack of objective data on the health status of the 
island nation. There are significant unexplained differences 
between official reports from the Ministry of Health to 
WHO from 2008, 2010, and 2018, regarding the prevalence 
of chronic non-communicable disease on the island. Fur-
ther, data from the Ministry of Health is also at variance 
with the only study examining biochemical data, that of 
IUON in 2009. The challenges of a STEPwise survey in many 
poorer nations has been related to the: “high turnover of 
personnel involved in surveillance; the lack of resources 
available at the country level to support surveillance activ-
ities; out-of-date sampling frames; lack of geographical ac-
cessibility of some areas in some countries; weak infrastruc-
ture (e.g., travel and transport systems) that makes house-
hold surveys difficult; weak country capacity in data man-
agement, analysis, and report writing; and technological 
problems with step-3 measurements, to name but a few. In 
a number of countries, these limitations have resulted in 
poor data quality.”21 The pilot study provides biochemical 
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Table 3. Comparison of objective biometric data Table 3. Comparison of objective biometric data 

2007-8 STEPs 2007-8 STEPs UMHS Pilot UMHS Pilot 

Men (%) Women (%) Men (%) Women (%) 

Blood pressure Blood pressure 

120/80-139/89 mmHg > 120/80-139/89 mmHg > ** ** 40.3 43.6 

140/90 140/90 33.2 19.6 30.6 28.2 

Heart rate Heart rate 

>100/bpm >100/bpm 2.3 1.5 6.5 5.7 

BMI BMI 

<25.0 kg/m<25.0 kg/m2 2 28.8 16.9 39.2 21.3 

25.0-29.9 25.0-29.9 36.2 30.6 33.3 31.9 

30.0-34.9 30.0-34.9 35.0 52.5 21.6 46.9 

>35.0 >35.0 5.8 17.1 

Cholesterol Cholesterol ** 

>200mg/dl >200mg/dl 46.7 61.5 

Random blood sugar Random blood sugar ** 

126-189mg/dl with >8 hour since last meal 126-189mg/dl with >8 hour since last meal 3.7 3.7 

>200 >200 3.6 3.7 

Hemoglobin Hemoglobin ** 

<12.0g/dl <12.0g/dl 23.1 40.6 

PEFR PEFR ** 

>80% of predicted >80% of predicted 34.7* 

AMSLER positive AMSLER positive ** 4.4 8.7 

* No sex breakdown provided, ** No data provided, AMSLER – macular degeneration, STEPs – World Health Organization (WHO) STEPwise approach to Surveillance, UMHS – Univer-
sity of Medicine and Health Sciences, St Kitts 

confirmation of non-communicable disease states in a rep-
resentative portion of the island population. This has not 
been available previously. 

Second, to examine whether self-reported diagnoses 
could be confirmed. The pilot study demonstrates that self-
reported diagnoses are not reliable and could not be con-
firmed with biochemical testing. Medical records were not 
available to confirm self-reported diagnoses. Third, to vali-
date a shorter, less-time consuming questionnaire for iden-
tifying risk factors for non-communicable diseases. Fourth, 
to demonstrate the feasibility of surveying a representative 
portion of the nation through the use of healthcare volun-
teers in training at community health fairs at various popu-
lation centers. 

The pilot study validates the shortened questionnaire for 
determination of risk as well as the feasibility of the com-
munity health fair model to survey a representative portion 
of the population. The pilot study identified other poten-
tially treated health problems not anticipated by the WHO 
(anemia, obstructive lung disease, and macular degenera-
tion). The pilot study also raises questions as to the value of 
measuring cholesterol levels as in this representative group 
of participants no correlation between obesity, elevated 
glucose, and elevated cholesterol levels could be demon-
strated (P>0.05); in the IUON sample that conclusion may 
be drawn as well. 

While WHO is interested in quantifying sodium excre-

tion in the surveyed population, there are significant prob-
lems with interpretation of that data. The most recent sys-
tematic review and meta-analysis of randomized trials to 
address the flaws in previous studies relied upon to advance 
the salt hypothesis has shown that the magnitude of blood 
pressure lowering achieved with sodium reduction showed a 
dose-response relation, was small, and was greater for older 
populations, non-white populations, and those with high-
er blood pressure. Short term studies underestimate the ef-
fect of sodium reduction on blood pressure. Fractional urine 
samples can produce overestimates of sodium intake when 
true intake is low but underestimates when true intake is 
high.22 As with determination of fat intake, diet analysis 
may be a better alternative. 

There are no good data available for anemia in the West 
Indies. Further, the number of patients with severe anemia 
suggests the need to screen for Sickle Cell disease and other 
hemoglobinopathy. There is no good inexpensive mass 
screening tool for the detection of treatable non-cataract 
vision loss. A positive AMSLER screen identifies those at 
risk for macular degeneration. However, it may miss up to 
50% of those with early disease. In a large systematic re-
view, 20% of those patients with a positive screening test 
were confirmed to have disease requiring intervention.23 

Early identification of macular degeneration can lead to 
treatment to forestall blindness. Risk factors are hyperten-
sion, obesity, and tobacco use. They are cumulative with 
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age. The “dry” form is the most common, seen in 90% of 
cases, and may be slowed with an antioxidant vitamin 
preparation. 

The use of point of care testing with provision of the re-
sults to participants appears to be sufficient incentive to en-
courage participation. Additional incentives are yet to be 
attempted to maximize participation, point of care testing 
itself is expensive. Glucose and hemoglobin levels at the 
time of a patient encounter may permit timely intervention. 
That is not generally the case with other analytes. A blood 
draw for analysis at a central laboratory would be cost-ef-
fective. Future urine dipstick screening may provide further 
incentive as a more pertinent and less expensive determi-
nation of renal and liver dysfunction as well as to detect 
the microalbuminuria associated with small vessel damage 
due to diabetes mellitus.24 The use of a pocket-sized ultra-
sound instrument to screen for cardiac disease, lung dis-
ease, abdominal organ abnormality, and peripheral vascular 
disease could be incorporated with biochemical screening 
as it is highly accurate even in the hands of non-experts, re-
producible, quantifiable, and offers structural data that are 
only indirectly identified through biochemical screening.25 

The community health care model suggests that trained 
volunteers using low cost equipment can effectively collect 
data and can also identify other health problems not antici-
pated by the WHO. And serve as an important strategy to be 
implemented across other low-income nations. That is now 
being explored. 
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