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Abstract 

 
The aim of this research was to evaluate if the training on the use of the “Protocol for the 
Nutritional Management of Obesity, Diabetes and Hypertension in the Caribbean” improves 
the quality of care delivered to patients with Type 2 Diabetes in Jamaica, Guyana, Belize, St. 
Vincent and the Grenadines, and Suriname. The main goals of the protocol were to improve 
the standards of care for diabetics in the Caribbean region by providing tools essential for 
nutrition management. This study looked at healthcare professionals from the five countries 
and evaluated practice change following continuing professional development (CPD), in the 
use of the protocol. The training consisted of a two and a half day workshop led by the 
Caribbean Food and Nutrition Institute (CFNI). The training overviewed noncommunicable 
diseases in the region and the role of nutrition management; nutrition assessment and the 
management processes.The 279 participants for the CPD were chosen by the respective 
Ministries of Health. Of these, 133 were randomly selected by the national coordinators for 
a chart audit. For each healthcare professional, up to ten patients, medical charts were 
randomly selected totaling 1140 (25% male and 75% female) charts selected from the five 
countries. An evaluation instrument was developed and used for the audit and results were 
analysed using McNemar test to establish change. A statistical improvement in the quality of 
care following CPD was found through the chart audit, showing that using a protocol of care 
improves practice in primary care settings in the Caribbean. 
 
Keyword: Chart Audit, Continuous Professional Development, Diabetes, Nutrition. 
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Introduction 

 
The ever growing challenge of the 
increasing prevalence of non-
communicable diseases, namely diabetes 
mellitus, hypertension and obesity, 
throughout the world has led to an equally 
increasing spectrum of research into 
different strategies to respond effectively 
to this epidemic. In the Caribbean, the four 
leading causes of death are heart disease, 
cancer, stroke and diabetes, and in 2000 
they accounted for over 51% of all 
mortality as reported by the Caribbean 
Commission (2006). Obesity is a common 
underlying risk factor for heart disease, 
stroke and diabetes and it has increased to 
epidemic proportions across the region as 
suggested in the global Caribbean 
Connection (2011). 
 
Clinical practice guidelines or protocols of 
care have been developed by the Caribbean 
Health Research Council (2006) to improve 
the quality of health care for many chronic 
conditions with the more commonly used 
protocols for chronic disease being 
directed at primary care. Practice 
guidelines for nutrition care have been 
developed for patients with Type 2 
diabetes in various countries, and 
evaluation studies carried out on the 
therapy that follows these guidelines have 
shown that the management is more cost 
effective when the guidelines are followed 
(Dijkstra, 2006). Over the last fifteen years 
various regional institutions in the 
Caribbean have developed protocols for 
the clinical management of diabetes and 
hypertension which have been used to 
improve the quality of care of persons 
living with these conditions (CHRC, 2006). 
However, the nutritional component of 
care has not been adequately addressed in 
these protocols and no standard guidelines 
existed in the region for the nutritional 
management of obesity, diabetes and 
hypertension. The Caribbean Food and 
Nutrition Institute (CFNI), in 2004, 
launched a regional protocol for the 
nutritional management of diabetes, 
obesity and high blood pressure 
(hypertension). The launch of the protocol 
was followed by a training program in its 

use in five Caribbean Countries. The 
training involved all the members of the 
healthcare team at the primary health 
setting to ensure that a whole team 
approach is facilitated, and allow all the 
members of the team to be well equipped 
to participate efficiently in the patients’ 
management. 
 
The delivery of health care by a 
coordinated team of individuals has always 
been assumed to be a good delivery 
process. Team care has generally been 
acknowledged by most as a criterion for 
high quality care. Successful chronic 
disease interventions usually involve a 
coordinated multidisciplinary care team. 
However, team care, especially in the 
primary care setting, is sometimes treated 
with skepticism and confusion. Wagner 
(1995) stated that population based care is 
an approach to planning and delivering 
care to defined patient populations that 
tries to ensure that effective interventions 
reach all patients who need them. It begins 
with a protocol or guideline that defines 
the components of high quality care. The 
steps required to deliver the intervention 
are specified and delegated to members of 
the team. Weingarten et al (2002) in a 
meta-analysis on interventions used in 
disease management programmes for 
patients with chronic illness reported that 
patient education was the most commonly 
used intervention that worked. This was 
followed by education of healthcare 
providers, whilst provider education, 
feedback and reminders were associated 
with significant improvements in provider 
adherence to guidelines and with 
significant improvements in patient 
disease control. 
 
The aim of this research was to evaluate, 
through a chart audit, if the training on the 
use of the protocol had improved the 
quality of care being delivered to patients 
with Type 2 Diabetes in five Caribbean 
Countries. Outcomes of this change were 
not measured during this phase of the 
research as it formed part of a further 
phase conducted at a later stage. 
Research Design and Methods 
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This study looked at healthcare 
professionals from five Caribbean 
countries and evaluated the practice 
change following training, through 
continuing professional development 
(CPD), in the use of the Protocol for the 
Nutritional Management of Obesity, 
Diabetes and Hypertension (CFNI, 2004). 
The sample was selected from healthcare 
workers in Jamaica, Guyana, Belize, St. 
Vincent and the Grenadines, and Suriname. 
All five countries were classified by the 
Organization for Economic Cooperation 
and Development (2003) as lower middle-
income countries with per capita Gross 
National Income (GNI) ranging from 
US$746-2975. The participants for the 
training were chosen by the respective 
Ministries of Health and Diabetes 
Associations after an invitation letter was 
sent to them by CFNI explaining the aims 
and objectives of the training. The 
Ministries were encouraged to nominate 
physicians, dietetic professionals, nurses, 
medex (these are persons registered in 
Guyana to advise, under the supervision of 
a duly registered medical practitioner, 
members of the public on the promotion of 
health generally and the prevention of 
disease. They also diagnose and manage 
certain common ailments and identify such 
ailments as need referral to the supervising 
medical practitioner, or in an emergency 
directly to a hospital), and assistant 
nurses/nursing aides who were working in 
primary care and managed persons with 
obesity, diabetes and hypertension. A total 
of 279 healthcare professionals were 
nominated and trained.  
 
The training was conducted in each 
country and consisted of a two and half day 
capacity building workshop facilitated by 
two experts from the Caribbean Food and 
Nutrition Institute (CFNI) in conjunction 
with national nutrition experts from the 
respective Ministries of Health. The 
training included an overview of the 
noncommunicable disease profile of the 
Caribbean region; the role of nutrition in 
the management of obesity, diabetes and 
hypertension; detailed hands-on the 
training of the tools included in the 
protocol relating to anthropometric and 
biochemical measurement; analysis of the 

nutrition related data; how to provide basic 
nutritional education and when and how to 
refer for expert dietetic advise.  
 
A pre-training knowledge test was 
undertaken to ensure that all those chosen 
for training had a good knowledge of the 
management of diabetes, hypertension and 
obesity and were actively working in the 
management of patients with non-
communicable diseases. Although not all 
the trained healthcare professionals had 
the legal facility to write directly in the 
patients’ notes (charts), they were under 
professional obligation to pass on the 
results of any interventions or evaluations 
that they had performed to the 
professional that had the legal facility to 
record this in the patients’ records. 
Different mechanisms existed in each of the 
countries but all healthcare professionals 
expressed the fact that if they intervened 
or evaluated a patient there were 
mechanisms to ensure this was recorded in 
the patients’ charts. 
 
Of the total number of participants, one 
hundred and thirty three (133) were 
randomly selected by the national 
coordinators for a chart audit. Each 
country selected a proportion of the total 
cohort similar to the proportion of persons 
that attended the training using random 
generated numbers (Kendall, 1939) and 
logistical convenience with regards to 
location of the healthcare professionals. 
The cohort selected gave a ninety five 
percent (95%) confidence level with a 
confidence interval of 6. For each 
healthcare professional, up to ten patient 
charts were randomly selected using 
random generated numbers (Kendall, 
1939), which gave a maximum of one 
thousand three hundred and thirty (1330) 
charts to be selected from the five 
countries. The number of charts selected 
followed the same number as that used in 
the Harris et al Canadian DICE study 
(2005). The same number was also used by 
Hearnshaw et al (2002) in the Health 
Technology Assessment Programme in the 
United Kingdom in its review criteria for 
clinical audit. 
 
Ethical approval was sought from the 
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University of the West Indies Medical 
Ethics Committee and this was given in 
May 2005. 
 
The audit was done by the same 
investigator during country visits. The ten 
(10) patient record charts were randomly 
selected using random generated numbers 
(Kendall, 1939) and having the following 
criteria: 
 

 

• Patient diagnosed with at least one 
of the following conditions; 
diabetes, hypertension, obesity 
 

• Patient had to be initially 
diagnosed before the healthcare 
professional was trained on the 
use of the protocol 
 

• Patient had to have been seen 
again after the healthcare 
professional attended the training 
for the protocol 

 
A standardized evaluation instrument was 
developed and used for the medical chart 
audit. This instrument was divided into 
two sections. Section one had medico-
social data of the patient while the second 
section had a list of sixteen (16) 
measurements or actions which the 
healthcare professional should have 
carried out, measured or completed and 
recorded in the medical charts, in 
accordance with the protocol. The medical 
notes were reviewed to identify if these 
parameters were carried out, measured or 
completed during the year prior to the date 
of training as well as during the year 
following the training. The parameters 
recorded were: Anthropometry following 
the protocol (height, weight, body mass 
index(BMI), waist measurement, hip 
measurement), capillary blood glucose 
(fasting and/or random), Haemoglobin A1c 
(HbA1c), serum cholesterol, HDL and LDL 
cholesterol, triglycerides, blood pressure, 
counselling on diet, and/or on physical 
activity and referral to a 
nutritionist/dietitian. All of these 
parameters were included in the protocol 
with references to international standards. 
All these parameters were included in the 

CPD training. Each parameter was given a 
one point score if it had been carried out 
and recorded. A maximum of 16 points 
(100%) were used for the pre and post 
training audit. 
 
The medical chart audit results were 
analyzed using a McNemar test to establish 
statistical significance in the change. This 
test was selected as it can be used on 
paired nominal data from the same 
subjects before and after intervention, to 
determine whether there is change. 
 
Results 

 
A total of 1140 medical records met the 
established criteria for audit and were 
taken from Belize (26%), Guyana (12%), 
Jamaica (26%), St Vincent and the 
Grenadines (25%) and Suriname (10%). 
The audited clinics made up a geographical 
representation of the country. There was a 
gender distribution of 25% male and 75% 
female. Of these, 68% had a diagnosis of 
hypertension, 69% had a diagnosis of 
diabetes and 11.4% a diagnosis of obesity. 
These diagnoses were taken from the 
official medical record so that if the 
diagnosis was not written on the record, it 
was not registered as being available. Thus, 
the percentages stated above are only 
those that are registered in the medical 
charts and not necessarily a complete 
reflection of the diagnosis of the complete 
cohort. 
 
Of those diagnosed with hypertension, 
90% were being given oral medication for 
their disease management, the other 10% 
were only being treated by lifestyle 
modification and behavior change. This 
percentage was similar in all the countries 
except Guyana where this percentage was 
66% of those diagnosed. Those diagnosed 
with diabetes were also predominantly 
treated with oral medication (69.2%) and 
another 0.9% had changed from lifestyle 
modification only to oral medication during 
the two year period of this research. 
Another 16.8% had changed from oral 
medication to insulin during the two year 
period of this research. Insulin was used as 
the main source of medication in 16.8% of 
the cohort and 7.1% were being managed 
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through lifestyle modification only. 
Suriname had the largest insulin using 
group with 15.5% using insulin as a form of 
medication and a further 25% being 
converted to this form of management 
during the course of the study. 
 
Of the total cohort, 20% had height 
measurement taken at any time prior to the 
training; which increased to 38.4% after 
the training, a change of 18.4%. In Guyana, 
no height measurement was recorded on 
the medical chart. However, following 
training, 52% of the charts had the height 
measurement recorded. In all the 
countries, the changes were statistically 
significant (Table 1), with the largest 

change being in Guyana with 52% and the 
smallest change in Belize with 4.4% 
The measurement of body weight for the 
clients was registered in 67.1% of the 
charts prior to the training and increased 
to 77.2% after the training. The increase 
was reflected in all the individual countries 
except in St Vincent and the Grenadines 
where a decrease of 0.4% was noted in the 
post training (Table 1). The biggest change 
was again seen in the Guyana cohort with a 
pre to post training difference of 37.9%. 
Jamaica, St Vincent and the Grenadines and 
Suriname all recorded near total 
compliance with 96.3%, 97.2% and 96.6%, 
respectively for their post-training 
recording of weight measurement. 

 
Table 1: Percentage of charts with height and weight measurement recorded pre and 

post training 

 

 

 Height (CI = 95%) Weight (CI = 95% 

 Pre Post Difference p Pre Post Difference p 

Belize 9.9 14.3 4.4 031336 28.9 39.1 10.2 0.0044 

Guyana 0.0 52.1 52.1 <0.0001 20.7 58.6 37.9 <0.0001 

Jamaica 45.7 63.7 18.0 <0.0001 91.7 96.3 4.6 0.0736 

St Vincent 

and the 

Grenadines 

1.4 17.0 15.6 0.0002 97.6 97.2 -0.4 1.000 

Suriname 50.8 70.3 19.5 <0.0001 80.5 96.6 16.1 0.0002 

TOTAL 20.2 38.4 18.2 <0.0001 67.1 77.2 10.1 0.0044 

 

 
The Body Mass index was calculated and 
recorded on 8.9% of the total charts prior 
to the training workshop (Table 2). There 
was a significant increase to 26.6% in the 
anthropometric calculation of the charts 
after the training. Three countries had less 
than 1% of the charts with calculated and 
recorded BMI: Belize (0.3%) and Guyana 
and St Vincent and the Grenadines, both at 

0.7%. The post training data show an 
increase in all countries with Guyana again 
making the largest increase of 38.6%, 
followed by Suriname with a 36.4% change 
which resulted in over fifty percent 
(57.6%) of the clients having their BMI 
calculated and recorded. 
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Table 2: Percentage of Charts with BMI Calculation Recorded Pre- and Post- Training 

 

Country (CI = 95%) Pre Post Difference p 

Belize 0.3 4.8 4.5 0.0736 

Guyana 0.7 39.3 38.6 <0.0001 

Jamaica 24.0 47.3 23.3 <0.0001 

St Vincent and the Grenadines 0.7 8.3 7.6 0.0133 

Suriname 21.2 57.6 36.4 <0.0001 

TOTAL 8.9 26.6 17.7 <0.0001 

 
The anthropometric parameters of waist 
and hip measurements were the most 
poorly recorded in the entire cohort, and 
although there was a statistically 
significant change in the chart records from 
pre to post training, these were still 
relatively low (Table 3). At the pre-training 
stage, only 0.8% of charts had a waist 
record and only 0.4% had a hip 
measurement recorded. These increased to 
9.0% for waist and 6.6% for hip 
measurements in the post-training record 
audit. In Guyana and Suriname, none of the 
charts had had a waist measurement 
recorded during the year prior to the 
training workshop. In both these countries, 
there was an increase after the training 
with Guyana having 14.3% of the charts 
with a waist measurement recorded and 

Suriname 17.8% of the charts had a waist 
measurement recorded. The lowest change 
was seen in the cohort from St Vincent and 
the Grenadines where only an additional 
2.5% of the charts had a waist 
measurement carried out and recorded 
after the training. The situation was even 
worse in the case of hip measurements, 
where in Belize, Guyana, St. Vincent and the 
Grenadines and in Suriname there was no 
chart with a hip measurement recorded 
during the year prior to the training. The 
best change was seen in the Jamaica cohort 
with an increase of 11% of the charts 
having a waist measurement recorded, 
while the records in St Vincent and the 
Grenadines still had the lowest rate of this 
measurement recorded with only 2.1% of 
the charts complying with the protocol. 

 
Table 3: Percentage of Charts with Waist and Hip Measurement Recorded 

 Pre- and Post- Training 

 

 Waist Measurement (CI=95%) Hip Measurement (CI=95%) 

Country Pre Post Difference p Pre Post Difference p 
Belize 0.3 4.8 4.5 0.0736 0.0 4.1 4.1 0.1336
Guyana 0.0 14.3 14.3 0.0005 0.0 7.2 7.2 0.0233

Jamaica 1.7 12.7 11.0 0.0026 1.7 12.7 11.0 0.0026

St Vincent 
and the 
Grenadines 

1.0 3.5 2.5 0.4795 0.0 2.1 2.1 0.4795

Suriname 0.0 17.8 17.8 <0.0001 0.0 7.6 7.6 0.0133
TOTAL 0.8 9.0 8.2 0.0133 0.4 6.6 6.2 0.0412

 
The blood glucose biochemical parameters 
measured and recorded all showed a 
significant increase from the pre to the 
post-training audit (Table 4). During the 
post-training period, in all the five 
countries, no new laboratory facilities were 
introduced. Fasting blood glucose was 

recorded in 32.6% of the charts, pre-
training and recording increased to 49.8% 
in the year post-training. Similarly, random 
blood glucose was recorded in 37% of the 
charts pre-training with recording 
increasing to 48.9% of the charts. HbA1c 
was only recorded in 3.7% of patient charts 
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during the year before the training; 
however the recording increased to 15.6% 
in the year following the training. 
 
Each of the countries showed significant 
changes in the number of charts, with 
recorded fasting plasma glucose, with 
Belize increasing the number of charts 
from 34.1% to 67.3% and random plasma 
glucose from 21.4% to 38.4%. None of the 
charts had an HbA1c record in the pre-
training year while 1.7% had this 
biochemical test done and recorded in the 
post-training year. 
 
In Guyana, random plasma glucose is the 
biochemical test of choice with 32.1% 
having it recorded in the year prior to 
training and 45.7% having it done and 
recorded in the post-training year. Only 
1.4% of the charts had a fasting plasma 
glucose recorded in the post-training year 
and none of the records had the test 
recorded in the pre-training period. None 
of the charts had an HbA1c record during 
the whole study period, neither pre- nor 
post-training. 
 
Haemoglobin A1c measurements increased 
from 7% to 28% in the Jamaica sample 
during the pre- post training period, and 
the random plasma glucose measurements 

were recorded in 82% of the charts, an 
increase from 77% in the pre-training 
period. Fasting plasma glucose was only 
recorded in 12.7% of charts during the pre-
training year and the recording increased 
to 28.7% in the post-training year. A 
similar change in this biochemical test was 
seen in the St Vincent and the Grenadines 
cohort with a change from 59% to 67.4% 
during the study period. Random plasma 
glucose was recorded in 27.4% of the 
charts in the pre-training period and an 
increase to 45.5% recording was seen in 
the post-training year. HbA1c was recorded 
in 6.3% of the charts during the pre--
training period, and the biochemical 
measure recording increased to 24% 
during the post training period. A change 
was also seen in Suriname where only 
2.5% of the charts had a recorded HbA1c in 
the pre-training year, and the recording 
increased to 16.9% during the post-
training year. Fasting plasma glucose was 
recorded in 74.6% of the charts from the 
Suriname cohort in the post training years, 
an increase from 54.2% in the pre-training 
year. A decrease was seen in the random 
plasma glucose test which was recorded in 
2.5% of charts during the pre-training year, 
and then only 1.7% in the post-training 
audit of patient charts. 

 
Table 4: Percentage of Charts with FPG, RBG and HbA1c Recorded Pre- and Post-Training 

 

Country Fasting Plasma 
Glucose 

CI=95% Random 
Plasma Glucose 

CI=95% HbA1c CI=95% 

 Pre Post p Pre Post p Pre Post p 
Belize 34.1 67.3 <0.0001 21.4 38.4 <0.0001 0.0 1.7 0.4795 

Guyana 0.0 1.4 0.4795 32.1 45.7 0.0005 0.0 0.0 n/a 
Jamaica 12.7 28.7 0.0002 77.3 82.3 0.0736 7.0 28.0 <0.0001 

St. 
Vincent 
and the 
Grenadine

59.0 67.4 0.0133 27.4 45.5 <0.0001 6.3 24.0 <0.0001 

Suriname 54.2 74.6 <0.0001 2.5 1.7 1.0000 2.5 16.9 0.0003 

TOTAL 32.6 49.8 <0.0001 37.0 48.9 0.0015 3.7 15.6 0.0015 
 
The lipid profile of the cohort was only 
measured and recorded scantily in the pre-
training year with 16.1% having a recorded 
serum cholesterol level, 7.3% having an 
HDL and 7.1% an LDL cholesterol level 

recorded (Table 5) . Just over eleven 
percent (11.3%) had a triglyceride level 
measured and recorded during the pre-
training year. The figures improved 
significantly during the post-training year 
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with 37.5% of the cohort having a 
cholesterol level registered and 33.2% 
having a triglyceride level recorded. The 
cholesterol fractions HDL and LDL were 
recorded in 22.5% of the cohort 
respectively during the post-training year. 
These changes were mirrored in the 
country cohorts where the cholesterol and 
triglyceride values recorded in the Belize 
cohort improved from 15% to 41.8% and 
from 13.6% to 40.8%, respectively during 
the two years studied. The cholesterol 
fractions were recorded in 0.7% of charts 
during the pre-training year and the 
number of tests recorded increased to 
5.4% for HDL and 4.8% for LDL in the post-
training period. In Guyana the lipid profiles 
were very poorly recorded and no 
cholesterol, triglycerides or cholesterol 
fractions levels were recorded in the charts 
during the year prior to training. In the 
year following the training, 1.4% of charts 
had serum cholesterol and a triglyceride 
measurement recorded. The Cholesterol 
fractions were only recorded in one case 
(0.7%) from the whole cohort of 140 
charts. 
 
The situation in Jamaica was much better 
with over fifty percent (50.7%) of the 
cohort having serum cholesterol charted 
during the post-training year, an increase 
of 28.4% from the pre-training year. 
Triglyceride levels were recorded in 46.7% 
of charts, an increase of 31% from the pre-

training year. The cholesterol fractions 
HDL and LDL recordings increased from 
14% to 45% and from 14.3% to 44.7% 
respectively when the pre- and post-
training years were compared. Another 
positive increase was seen in the St Vincent 
and the Grenadines cohort where the 
serum cholesterol levels recorded 
increased from 13.9% to 32.3% during the 
pre- to post-training period. Similarly, the 
triglyceride levels were recorded in 32.1% 
of the charts in the post-training period, an 
increase from 13.2% in the pre-training 
year. The cholesterol fractions were 
recorded in 32.3% of the charts during the 
post training year; having increased from 
12.8% for HDL and 12.2% for LDL. 
 
Serum cholesterol levels were measured 
and recorded in 48.3% of the charts from 
Suriname during the post-training year, an 
increase from 27.1% during the pre-
training period. Triglyceride levels saw an 
even bigger increase with 21.2% being 
recorded in the charts during the post 
training year, an increase from 3.4% in the 
year prior to training. In the pre-training 
year, cholesterol fractions were very 
poorly recorded with only 1.7% of charts 
having an HDL record and 0.8% an LDL 
record. During the post-training year the 
recording of these biochemical tests 
increased to 10.2% of charts for HDL and 
11.9% for LDL. 
 

 

Table 5: Percentage of Charts with Cholesterol, HDL, LDL and Triglycerides Recorded 

Pre- and Post-Training 

 

Country 

Cholesterol CI=95% HDL CI=95% LDL CI=95% Triglycerides CI=95

Pre Post p Pre Post p Pre Post p Pre Post p 

Belize 15.0 41.8 <0.0001 0.7 5.4 0.0736 0.7 4.8 0.1336 13.6 40.8 <0.000
Guyana 0.0 1.4 0.4795 0.0 0.7 1.0000 0.0 0.7 1.0000 0.0 1.4 0.4795 

Jamaica 22.3 50.7 <0.0001 14.0 45.0 <0.0001 14.3 44.7 <0.0001 15.7 46.7 <0.000
St Vincent
and the 
Grenadines 

13.9 32.3 <0.0001 12.8 32.3 <0.0001 12.2 32.3 <0.0001 13.2 32.1 <0.000
1 

Suriname 27.1 48.3 <0.0001 1.7 10.2 0.0133 0.8 11.9 0.0026 3.4 21.2 <0.000

TOTAL 16.1 37.5 <0.0001 7.3 22.5 0.0003 7.1 22.5 0.0003 11.3 33.2 <0.000
 

Blood Pressure recording is one of the 
basic measurements required for the 
management of diabetes and hypertension, 

however not all patient charts had a record 
of blood pressure measurement. Although 
there was an increase from 87.5% in the 
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pre-training year to 91.6% in the post-
training year, the missing data should be of 
concern. In fact, it was only St Vincent and 
the Grenadines that managed to have a 
100% chart recording of blood pressure in 
the post-training year (Table 6). The 
recording rate was already very high, 
99.7%, prior to the training and this shows 
that the recoding of blood pressure 

measurement is institutionalized. The 
recording of blood pressures in the Jamaica 
cohort actually went down from 85.0% to 
84.3% during the pre- post-training period 
while in the other countries the pre- post 
training rates remained in the eighties, 
apart from Belize which increased the rate 
of measurement from 84.4% to 96.7%. 

 
Table 6: Percentage of Charts with Blood Pressure Measured and Recorded Pre- and 

Post-Training 

 

Country 

Blood Pressure CI=95% 

Pre Post p 
Belize 84.4 96.9 0.0009 
Guyana 80.7 84.3 0.1336 
Jamaica 85.0 84.3 0.4795 

St Vincent and the Grenadines 99.7 100.0 1.0000 
Suriname 80.5 84.7 0.0736 

TOTAL 87.5 91.6 0.0736 
 
A quarter of the total cohort (25.3%) had a 
record of having had counselling on diet, 
and just over an eighth (12.7%) had 
recorded counselling on physical activity 
during the year prior to the training 
workshops (Table 7). These figures 
increased to over half of the charts (56.7%) 
for diet and over a third (35.7%) for 
physical activity during the year following 
the training. Referral to a nutritionist or 
dietitian increased from 12.7% before the 
training to 26.6% in the year following the 
training. Although the cohort in Belize 
showed the best improvement for diet 
counselling, with a shift from 8.5% to 
48.0% following the training, it still had 
over half of the charts with no record of 
diet counselling recorded. The situation in 

Guyana was worse with a shift from 6.4% 
to only 26.4% of the charts having diet 
counselling recorded. Jamaica, St Vincent 
and the Grenadines and Suriname all had 
over half of the charts with diet counselling 
recorded during the post-training period 
with Jamaica having the best results of 
75% of the charts having a record that the 
client had been counselled on diet. This 
represented an increase from 48% of 
records during the pre-training period. 
Suriname also showed a good shift with a 
change from 23.7% to 64.4% of the charts 
having a record of diet counselling. The 
result was similar to that of St Vincent and 
the Grenadines where the shift was from 
28.5% during the pre-training year, to 58% 
in the post-training year. 

 
Table 7: Percentage of Charts with Reference to Diet and Physical Activity Counselling 

and referral to Dietician/Nutritionist Pre- and Post-Training 

 

Country Diet Counselling Activity Counselling Dietitian/nutritionist referral 
 Pre Post p Pre Post p Pre Post p 

Belize 8.5 48.0 <0.0001 1.7 10.2 0.0077 0.3 0.3 n/a 
Guyana 6.4 26.4 <0.0001 2.1 15.7 0.0005 1.4 1.4 n/a 
Jamaica 48.0 75.0 <0/0001 37.7 65.0 <0.00

01 
33.7 59.0 <0.00

01 
St 

Vincent 
and the 

28.5 58.0 <0.0001 9.0 38.5 <0.00
01 

6.3 31.9 <0.00
01 
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Greanad
ines 

Surinam
e 

23.7 64.4 <0.0001 0.8 41.5 <0.00
01 

19.5 26.3 0.023
3 

TOTAL 25.3 56.7 <0.0001 12.7 35.7 <0.00
01 

12.7 26.6 0.000
5 

 
Counselling for physical activity did not 
have such a good result with only Jamaica 
managing to have more than half (65%) of 
the charts having this parameter recorded 
(Table 7). These results were expected as 
Jamaica also started with the highest value 
in the pre-training audit with 36.7% of the 
charts having physical activity counselling 
recorded in the patients history. All the 
other four countries started with a value 
under 10% with Suriname having only 
0.8% of the charts having physical activity 
counselling recorded, however they 
attained the best change with 41.5% of the 
charts having this parameter recorded in 
the post-training year. St Vincent and the 
Grenadines also showed a very good shift 
moving from 9% to 38.5% of the charts 
having physical activity counselling 
recorded in the charts during the pre- post-
training periods. Belize and Guyana lagged 
behind the other countries and although 
they started with a very low score, 1.7% 
and 2.1% respectively, they only had 
10.2% and 15.7% of the charts with 
physical activity counselling noted in the 
charts during the post-training period. 
Referral to dietitian or nutritionist was also 
a problem in these two countries, and in 
fact there was no change from the pre- to 
post-training audits with only 0.3% and 
1.4%, respectively. The main reason behind 
this lack of increased reporting is mainly 
due to the fact that both countries have a 
severe shortage of dietitian and nutrition 
professionals in the health services. 
 
In the other three countries, the referral 
rate increased substantially with Jamaica 
showing 59% of the clients being referred 
to the dietitian or nutritionist as noted in 
the charts. This was an increase from 
33.7% in the pre-training year. In St 
Vincent and the Grenadines, the shift was 
the most notable with a change from 6.3% 
in the pre-training year to 31.9% of the 
clients having the referral to the dietitian 
or nutritionist recorded during the post--

training year. The change in Suriname was 
not as large as 19.5% of the clients had the 
referral recorded in the pre-training year, 
and the recording was increased to 26.3% 
during the post-training year. 
 
Discussion and Conclusions 

 
Improvement in recording the quality of 
care was seen in all five countries and the 
chart audits at the pre-training stage were 
similar to those found by Pinto Pereira et 
al. (2009), in a similar chart audit study 
they did in primary care facilities in 
Trinidad. They found that >95% of records 
had a blood pressure and weight evaluated, 
which is similar to the pre-training data 
obtained from St Vincent and the 
Grenadines (97.6%), and very close to that 
in Jamaica (91.7%). The data from the post-
training in these two countries and from 
Suriname all exceeded 95% and showed 
similarity to the results found in Trinidad 
by Pinto Pereira et al (2009). 
 
Pre- to post-training changes in the 
percentage of height and weight recorded, 
and BMI calculated, were all statistically 
significant, with Guyana showing an 
increase in height measurement from zero 
to fifty two percent of the clients during 
one year after training. A similar situation 
was identified in the biochemical 
parameters where testing for HbA1c 
increased from 3.7% in the pre-training 
period to 15.6% in the post-training 
evaluation. The pre-training testing results 
were also consistent with the results found 
by Pinto Pereira et al. (2009) in Trinidad 
(1.6 – 7%). 
 
The results from the chart audit confirm 
that an enabling environment is an 
essential component for behaviour change 
and compliance to protocols by healthcare 
professionals. In the countries where the 
pre- to post-training shift was the least, 
Belize, the issue of lack of equipment and 
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personnel time had already been identified 
in the run up to this research. The 
healthcare professionals all agreed that if 
these two barriers could be overcome, the 
compliance rate would be much higher. 
 
A similar situation was identified in the 
biochemical parameters where HbA1c 
increased from 3.7% to 15.6%, however, 
Belize still had very low scores and Guyana 
had not increased from its zero level at the 
pre-training stage. These can be explained 
by the lack of laboratory facilities in each of 
the two countries (Ministry of Health, 2006 
and PAHO, 2009). The same applies to the 
plasma lipid values where Guyana 
increased minimally, and although Belize 
increased the number of patients having 
total cholesterol scores, as the lipid faction 
levels can only be done in one institution in 
the country, the increase seen post-training 
was minimal. 
 
Kirkman et al (2002) showed that before 
any intervention, rates of adherence to 
guidelines would be low with 20% of 
patients having HbA1c measurement, 44% 
for lipid profile and 78% for blood 
pressure measurement. However, one year 
after the development of consensus 
guideline and training, these levels all 
improved with statistical significance. 
Improved care through the use of practice 
guidelines was also shown by Geil and 
Leontos (2004) who stated that among 
individuals with type 2 diabetes, who 
received practice guideline care, there was 
a significantly lower HbA1c when 
compared to those who were receiving 
standard care. Gross R et al (2003) also 
found that adherence to guidelines for 
diabetes was associated with higher 
patient satisfaction with care. In this phase 
of the research, the outcomes of the 
improved care i.e. disease management, 
were not measured, however it may be 
assumed that as the protocols of care were 
adhered to better, then the quality of care 
also improved. 
 
The human resource capacity in nutrition 
in all these countries is very poor and 
explains the results found in the chart 
audits with Belize and Guyana, the poorest 
resourced of the five countries, showing 

very minimal changes. The other countries 
fared much better although the referral 
rate is still below the International 
Diabetes Federation acceptable rate (IDF, 
2009), the reason being mainly due to the 
limited human resources in the public 
sector and the cost which is sometimes 
associated with referral to dietitians 
working in the private sector. 
 
The results from the study through the 
increased use of anthropometric and 
biochemical testing of patients and 
adherence to the Caribbean protocols of 
care, showed that continuous professional 
development does improve practice in the 
management of obesity, diabetes and 
hypertension in primary care settings in 
the Caribbean. It also showed that the use 
of a Protocol of Care for nutrition improves 
the quality of care and the medical 
nutrition management of persons with 
Diabetes in the Caribbean; this is consistent 
with other studies including that of Gray 
(2004). Asnani et al (2005) in a clinical 
audit of the quality of care of hypertension 
in general practice in Jamaica, showed that 
there was limited adherence to the 
Ministry of Health recommended 
hypertension management guidelines. The 
authors state that there were clear gaps 
between current practice and standards 
that exist internationally and locally for the 
management of hypertension. They further 
recommended that the Ministry of Health 
needed to disseminate and educate general 
practitioners about the standards of care 
guidelines. The study showed that CPD 
training is an effective process through 
which adherence to guidelines is increased 
and the quality of care improved. 
 
The lack of human resources, biochemical 
labs and the cost of the tests were the three 
major barriers that could be identified for 
lack of compliance through this research. 
This is not uncommon in the developing 
world as also quoted by Manzi et al (2012). 
More research on how to overcome these 
barriers needs to be done especially from 
the policy and planning aspects of the 
primary health services. 
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